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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mnpeamety "buomorus" (mamee - Ouosiorwms) Ha
YpOBHE CpeaHero oOmero oopa3oBaHHs pa3paboTaHa Ha ocHoBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii denepanum»,
dI'OC COO, Konnenuuu mnpenogaBanus ydeOHoro mnpeamera «buonmorus» u
OCHOBHBIX TIOJIO’KEHUH (eiepanbHOi paboueii mporpaMMbl BOCITUTAHHUS.

YueOusiii npeamer «buonorusy yrmyonénnoro ypoBHs usydenus (10-11
KJIACChI) SABJISETCS OJHUM M3 KOMIIOHCHTOB IpeIMETHON oOmactu «EcTecTBeHHO-
HayuHble TipeaMmeTsl». CormacHo mnonoxenusm OI'OC COO mnpoduiibHbIe
y4eOHbIE TPEIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpPOBHE, SBIISIFOTCS CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT Ha YpPOBHE CpPEAHETO o0Iero oOpa3oBaHHS W
MPU3BaHBl OOECIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpemTHuM TTPO(EeCCHOHATBLHBIM U BBICIITUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 3THUX Y4eOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pelieHue 00pa3oBaTENbHBIX, BOCIUTATEIBHBIX U PA3BUBAIOIINUX
3a/a4, CBS3aHHBIX C MPOGOPHUCHTANMEH OOyYAOIMMXCI W CTHUMYJIHPOBAaHHUEM
UHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHHUSA, CBSI3AHHOTO C OHMOJIOTHEH,
MEUIIMHOM, SKOJIOTUEN, TICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no ydyebHoMy mnpeametry "buonorus" ma€t mpeacTaBieHHE O
el W 3aJadax u3ydeHus: ydeOHoro mpenmera «buosyorus» Ha yriry0i€HHOM
YPOBHE, ONpEACsieT 00513aTeIbHOE (MHBAPUAHTHOE) MPEAMETHOE COAEPKAHUE, €T
CTPYKTYPUPOBAHHME IO pasleraaM M TeMmaM, paclpeiesieHne MO0 Kiaccam,
PEKOMEHIyeT TOCIIeIOBATEIbHOCTh M3Y4YEeHHUS y4eOHOro marepuaia ¢ Yy4ETOM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKA Y4YeOHOro mpolecca,
BO3pPAacCTHBIX OcOOeHHOCTel oOydaromuxcda. B mnporpamme 1o Ouonoruu
peanu30BaH NPUHIMUI MPEEMCTBEHHOCTH C H3YyYEHHEM OHOJIOTMUM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarojapss 4YeMy M[pOCMaTpUBAETCS
HalpaBJICHHOCTh Ha  TOCIEAYyIOIIee pa3BUTUE  OMOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHHS, TPEACTABICHUI O 310pOBOM 00pa3ze >KW3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOUIEHUS K OKpyKawomied mnpupoaHoi cpeae. B
nporpaMme Mo OMOJOTUM TaKkKe IOKa3aHbl BO3MOXKHOCTH Y4E€OHOro mpeamera
«buonorusi» B peammzanuu  TpedboBanuit PIOC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM pe3ysbTaTaM OOy4YeHHS WU B
GOpMHpPOBAaHUM OCHOBHBIX BHJIOB  Y4eOHO-ITO3HABATEIILHONW  JIEATEILHOCTH
0o0y4Jaronmxcsi MO0 OCBOEHUIO COJIEpPKaHMsI OHMOJOTMYECKOrOo O00pa3oBaHUS Ha
YPOBHE CPEHETO 00I1ero 00pa3oBaHuUs.

VYuebnsiii npenMer «buonorus» Ha ypoBHE CpeAHEro o0IIero oopa3oBaHUs
3aBepIIaeT OMOJIOTHYECKOe O00pa3oBaHWE B IIKOJIE W OPUEHTHUPOBAH Ha



paciiMpeHue U yriiyojgeHue 3HaHuM oOydaroluXcsl O KMBOM MHpUpOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOM OHMOJOTHH, dMOPHOJIOTUU W OWOJIOTUH Pa3BUTHS,
TE€HETUKHU, CENEKINU, OMOTEXHOJIOTHH, SBOJIOLUOHHOTO YUYEHHUS U SKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha yriayOJeHHOM ypoOBHE
OPUEHTHUPOBAHO Ha IMOATOTOBKY OOYyYaroOUIMXCAd K MOCIEAYIOUIEMY MOIYYEHHUIO
OMOJOrMYEeCKOro  0o0pa3oBaHMsl B By3aX M OpPraHM3alUsAX  CPEIHEro
npodeccuonanbHOro 0opazoBanusi. OCHOBY €ro COJEp)KaHUs COCTABISIET CHUCTEMaA
OMOJOTMYECKUX  3HAHUW, TIOJYYEHHBIX TMpPU  U3YYEHUH  OOy4YaroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/iejoB OMOJOTMM Ha YPOBHE OCHOBHOI'O
obmero oOpazoBanus, B 10-11 kimaccax 3Tu 3HaHUS MOMy4yarOT pa3Butue. Tak,
pacivpeHsl W YrIyOJIeHbl OHOJOTHYECKHE 3HAaHWS O PACTeHHSX, >KUBOTHBIX,
rpubax, OakTepusax, OpPTaHHW3ME 4YEJIOBEKa, OOIIUX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKNE CBEICHUS MPUKIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KAaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TOJYYEHHBIMH OOYYAIOUUMUCS TMPH U3YYECHUU
bu3nKn, XUMHUH, Teorpadun U MaTeMaTHKH.

CrpykTypa mporpamMmbl 1o yudeOHoMy mpeametry '"buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI W HBOJIIOLIMOHHBIA MOAXOJAbl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3Y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM pa3HOr0 YPOBHS OpraHU3alliy, 3BOJIOLMH OPraHUYECKOro MHpa Ha 3emiie,
COXpaHEHHsA OHMOJIOTHYECKOro pazHooOpa3usi IutaHetel. Tak, B 10 kiacce
U3Yy4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OHOJIOTHH, AMOPHUOJIOTUU U
OMOJIOrMM Pa3BUTHUS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTMM U CHHTETHYECKON
OMOJNIOTHH, AKTyIM3HPYIOTCS 3HaHUs OOydJaromuxcsi MO OOTaHWKE, 300JI0THUH,
aHatomMuu, Qusuonornun denmoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIOLMMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U y4YeHHue o Ouocdepe.

VYueOubiii npeamer  «buonorus»  npusBaH  o0ecHeUYUTh  OCBOECHHE
oOyJaromuMucs: OMOIOTHUECKUX TEOPHM U 3aKOHOB, MEH, MPUHIIUIIOB U MIPaBUII,
JIEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3uu U OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOIYJISAIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOIIMXCS HAyYHBIX JTOCTHIKEHUSAX, COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH, MIPUKJIAJAHBIX aClEeKTaX OMOJIOru4ecKux 3HaHui. s
pa3BUTUS M TOJJACpPKAHUSA HUHTEpeca OOy4arolUXcs K OHOJOTMH Hapsigy co
3HaYUTEIHbHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJEP)KaHWU MPOTPAMMBI
1o OMOJIOrMM MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAHOBJICHUS M Pa3BUTHUS
TOM MM WHOW 00yacTH OHOJOTMM, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELLICHUE BAXKHEUIINX OMOJIOrMUYECKUX U 3KOJOTUYECKUX MTPOOIIEM.



Llenb u3ydenus yuebHoro npeamera «buosnorus» Ha yriayO0iaEHHOM ypOBHE —
OBIaficHNEe  OOyYaIOIIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHATBHOMN
OpraHM3allii JKUBBIX CHCTEM pa3HOrO paHra © NpUOOpEeTeHHE YMEHUH
UCIOJIb30BaTh 3TH 3HAHUA B (POPMHPOBAHMM MHTEpeca K ompeAes€éHHON olnactu
npo(heCcCUOHATIBHON JESTENIbHOCTH, CBSI3aHHON € OHOJOrueil, Wi K BbIOOPY
y49eOHOTO 3aBEACHUS JIJIS1 TPOIOJDKECHUS OMOJIOTMYIECKOTO 00pa30BaHUA.

JlocTmxkenne 1enn uW3ydeHHs ydeOHoro mpeamera «buomorus» Ha
yIriyOJEHHOM YpOBHE 00€CTIEUMBAETCS PEUIEHUEM CIETYIOLIUX 3a0a4:

OCBOEHHE O0YYarOIIMMMCS CUCTEMBbI OMOJOIMUECKUX 3HAHWIl: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUAX, KOHIEMINAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPa; O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX OHMOJOTMYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJIALUA, BUJ, OMOTeoleH03, bnocdepa); O BELAAIOMNUXCS OTKPBITHIIX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OMOJIOTUH;

O3HAaKOMJICHHE OOYy4aroluXxcsi ¢ METOJaMU TIO3HAHMsI JKUBOM NPUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKMX HayK (MOJEKYJISIpHOH U
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTHU ¥ OUOIOTUH Pa3BUTHS, TCHETUKH U CEJICKIINU,
OMOTEXHOJIOTUM U CHUHTETUYECKOM OHOJIOTHH, MaJCOHTOJIOTMH, HKOJIOTUN);
METOJJaMU CaMOCTOSITEJILHOTO TPOBEACHUSA OHOJIOTUYECKUX HCCIEIOBAaHUN B
naboparopurn M B Inpupoae (HaOMOJeHHE, U3MEpPEHUE, HOKCIEPUMEHT,
MOJIETUPOBAHUE);

OBJIaJIcHUE OOYYarOIIMMHCS yMEHHSIMH: CaMOCTOATEIbHO  HAXOAWTh,
aHAJIM3UPOBAaThb W MCIOJIb30BaTh OHOJIOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOrMYECKON TEPMHUHOJIOTHMEN M CHMBOJHUKOM; YyCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHWOJIOTUM W  COLHUAIHHO-DKOHOMHUYECKUMH U  SKOJOTHUYECKHUMH
npobiieMaMy 4YeJIOBEUECTBA; OILIGHWBATh TOCIEACTBHUS CBOEH NEATEIHHOCTH TI0
OTHOLIECHUIO K OKpY’Karollell NpUpOIHOM cpele, COOCTBEHHOMY 3/J0pPOBBIO U
3I0POBBI0  OKPYXAIOUIMX JIIOJeH; OOOCHOBBIBATH U  COONIOAATH  MEpPbI
npodUIaKTUKA MHPEKINOHHBIX 3a00JIeBaHMI, TpaBUiia MOBEACHUS B MPUPOAC U
obecrieueHnss 0€30MaCHOCTH COOCTBEHHOMW >KM3HEAEATEIHLHOCTH B YPE3BBIYAMHBIX
CUTyallusIX TPUPOJHOTO ¥  TEXHOTEHHOTO  XapakTepa; XapaKTephU30BaTh
COBPEMEHHBIE HAayUHbIE OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE y 00YyYarOMIMXCS MHTEJUIEKTYalbHbIX U TBOPUECKUX CIOCOOHOCTEM
B TMpOIECCe 3HAKOMCTBA C BBIJAIONIUMUCS OTKPHITUSIMH W COBPEMEHHBIMHU
WCCJICIOBAaHUSIMU B OWOJIOTHH, pEIIacMbIMH €10 MpoOJeMaMu, METOI0JIOTHEH
OMOJIOrMYECKOr0 UCCIEAOBAHMS, IPOBEACHUSI SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUH,
pelieHns OMOJOrMYecKUX 3ajJay, MOJAEIUPOBAaHUS OUOJIOIMYECKUX OOBEKTOB U
IIPOLIECCOB;



BOCIHUTAHUE Yy 00YYarOIIMUXCSl [IEHHOCTHOTO OTHOUIEHMS K >KMBOW IPUPOJIE B
IIEJIOM U K OTJAETBHBIM €€ 00BEKTaM U SIBICHUAM; (POPMUPOBAHNE IKOJIOTUIECKOM,
TeHETUYECKOM TPAMOTHOCTH, OOIIeW KyJIbTyphl TIOBEIEHUS B IPUPO/IE;
UHTETpaly eCTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHrue  OOy4arOUIMMHCS ~ KOMIIETEHTHOCTH B pallOHaJIbHOM
MPUPOIOTIONB30BAaHUH (COOMIOZICHNE MpaBWJI TOBEACHHUS B MPHUPOJAE, OXPAaHbI
BUJIOB, SKOCUCTEM, OMocdephl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS M 370POBBS
OKpyXKaromux Jrofaeid  (cobmomeHns Mep NpodUIaKTUKH — 3a00JeBaHUM,
oOecrieueHne O€30MACHOCTH JKU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYyalUSIX
OPUPOJHOTO M  TEXHOIEHHOI'O XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3/IaHHE  yCIOBUM AN OCO3HAHHOTO  BBIOOpa  OOYydYaIOIIUMUCS
VHIMBUTyaJIbHOMN oOpazoBaTeIbHON TPAaeKTOPHH, CIOCOOCTBYIOIIEH
nocieayomemMy MNpodecCHOHaIbHOMY CaMOOIIPENEICHUI0, B COOTBETCTBUM C
VH/IMBU1yaJIbHBIMU UHTEPECAMH U TOTPEOHOCTSIMU PErHOHA.

OO1ee 4MCI0 YacoB, OTBEJACHHBIX HA M3y4YeHHE OMOJOTMM HA YIiyOJIeHHOM
YpOBHE cpeaHero oobrmiero odpa3zoBanus, coctaBiseT 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ieno).

O100p OpraHu3zanMOHHBIX (OPM, METONOB U CPEACTB OOyueHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CIEUU(UKH €ro COAEpKaHHUS M HaIpaBJIECHHOCTU Ha
NPOAODKEHHE OMONOrMYecKoro o0pa3oBaHMA B  OpPraHM3alMsIX CPETHETO
po(heCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBHEM MPU 00Y4EHUH OMOJIOTUU Ha yIiyOJIEHHOM ypOBHE
SBJISIETCSl NIPOBEJCHUE JIaDOpATOPHBIX U MHpakTHUeckux paboT. Takxke ydactue
00ydaromuxcsi B BBIMIOJHEHUH MPOEKTHBIX W y4eOHO-MCCIIEJOBATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTCd  y4YuTelIeM Ha OCHOBE  HMMEIOIIHUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA

10 KVIACC

ConepkaHue nporpaMMBbl, BBIACIEHHOE K)YPCUBOM, HE BXOJIHUT B IMPOBEPKY
rocyiapctBeHHo# utorooi arrecrauu (I'MA).

Tema 1. buoJsiorust kKak Hayka

CoBpeMeHHas OUOJIOTHsl — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuTHs
Ouonoruu.  buonormyeckue HayKd W U3y4aeMble ~ HUMH  MPOOJIEMBI.
OyHIaMEHTalbHbIE, NPUKIAJAHBIE W IIOWCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHoJI0THUN.

3HadeHne OMoJoTHH B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTtuHbl Mupa. [Ipodeccun, cBs3anHble ¢ Ouosnorueil. 3HaueHHe OMOJIOTUU B
IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA: MEIMIMHE, CEJIbCKOM  XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoncTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapsuH,
VY. I'apsen, I'. Mennens, B. . Bepnanckuit, U. I1. [TaBnos, . . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckutii, /. Yorcon, @. Kpuxk, /1. K. benses.

Tabmumer 1 cxembl: «CBsS3p OMOJIOTMM C JPYTUMHU HaykamMm», «Cucrtema
OMOJOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTEMbI U MX U3YYeHHUE

XuBbie cucTtemMbl Kak MpeaMeT u3yudeHus Ouonorun. CBOWCTBA JKHUBBIX
CHUCTEM: €IUHCTBO XHMMHMYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPTaHU3ALNS,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, USMEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alvu JKUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIMH,
TKAHEBBIM, OPTraHU3MEHHBIMN, MOMYJISILIMOHHO-BUAOBOM, AKOCHCTEMHBIN
(OuoreoueHoTuueckuit), Oomocdepnsiii. Ilpoueccol, NpPOUCXOASAIIME B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKU XUBOTO. JKu3Hb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromue »KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3yuyenue xuBbIXx cucteM. Meroabl Ouonornyeckoi Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3aLNsl, MeTaaHan3. [loHATHE O 3aBUCUMON U
He3aBUCUMOM mniepeMeHHOW. [lmanupoBanme okcnepumenrta. lIloctaHoBka u
npoBepka runote3. Hynesas rumotes3a. [lonsiTue BBIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Owuonormyeckux maHHbIX. OIlIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaTtoB. lIpMuMHBI HCKaXEHUs PE3yJbTaTOB JKcliepuMeHrta. lloHsTue
CTaTUCTHYECKOTO TECTA.

JdemoncTpanumn



Tabmuplt u cxembl: «OCHOBHbIE NpHU3HAKU KU3HWY», «buonornueckue
cucreMmbl», «CBOMCTBAa JKHMBOM Marepum», «YPOBHU OpPraHM3allMd >KUBOMU
npuponas», «CTpoeHHe KMBOTHOM KIETKW», «TKaHM >XKMBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro OpraHusmay», «buoreoneHos», «buocdepa», «Metoab
U3YYEHUS )KUBOU IPUPOIBD».

O6opynoBanue: JabopaTopHOe 000PYyI0BAHUE IS TIPOBEICHMS HAOIIOICHHM,
WU3MEPEHUH, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHUE pa3IMYHBIX METONOB MPH
U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. BuoJsiorus KJIeTKH

Knetka — cTpyKTypHO-QYHKIMOHaNbHAs €IWHULIA >KUBOro. Mcropus
otkpbITHs k1eTku. Pabotsl P. 'yka, A. Jlesenryka. Knerounas teopust (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJOKEHHUS COBPEMEHHOW KJIETOYHON
TEOPUHU.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOM  OWMOJIOTMH:  MHUKPOCKOIHS,
xpomatorpadus, smekTpodope3, METOA MEYCHBIX aTOMOB, AU(QepeHIInanbHOe
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Kkaemox. DIEKTpOHHAass MHUKpockonusi. Koughoxanenaa mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHncTpauuu

[Toptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneinen, P. Bupxos, K. M.
bap.

Tabmuipl 1 cxembl: «CBETOBOM MHUKPOCKOI, «JIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUI.

OOopyoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpPENaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTepUATbHBIX KIETOK.

IIpakTnueckas padora «/3yueHue METOAOB KIETOYHOM OHOJIOTHH
(xpomarorpadus, snekrpodope3, auddepeHIaIbHOe EHTPUGYTUpOBaHUE,
[1LIP)».

Tema 4. Xumu4eckasi Opranu3anus KJICTKH

XUMHUYECKHN COCTaB KIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ posnb Kak pacTBOpPUTENs, peareHTa, yd4acTHEe B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperyssiuuud. MuHepalibHble BELIECTBA KIIETKHU, MX OHOJIOrMYecKas
poub. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranudeckne BelIeCTBA KIETKH. bDHOJOTHMYECKHME NOJUMEDPBL. benku.
AMUHOKUCIOTHBIA cocTaB O0enkoB. CTPyKTyphl OenkoBoil Mosekyibl. [lepBuunas
CTpyKTypa Oenka, mnentuiHas CBs3b. BTOpHuHas, TpeTHYHas, YeTBEPTHUYHAsS
cTpykTypbl. Jlenatypauus. CoiictBa ©OenkoB. Kiaccupukauus  Oenkos.
buonornyeckue Gpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/ipl, Aucaxapuabl, OJUrOCaXxapyuibl U MOJIUCAXAPUIBL.
OOmmii 1maH cTpoeHHss H  (U3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIHMH YIIIEBOIOB.

Jlumuast. T'uapodunsHo-runpodoOHbie cBoiicTBa. Kiaccudukaius unumos.
Tpurmunepunbl, ¢GocpoaUnuIbl, BOCKH, CTEpOouAbl. buonornyeckue QyHKIUU
munuaoB. OO1uMe cBOKCTBa OUOIOrHYECKUX MEMOpPAaH — TEKYUYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHMIO, ITOJIYTIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. [punmun komrementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBotinas crnmpanb. MecTtoHaxoxaenne u ouonorndeckue ¢pynkmun JHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsizu B MoJiekysie ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBICHHBIE TEPEHOCUYUKH, UX QYHKIIUU B
kinetke. /Jlpyeue Hyxneoszuompugpocghamer (HT®D). CexsenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CtpykTypHas Ouoyorusi: OMOXUMHUYECKHE U OMOPHU3UUECKHE HCCIEIOBAHUS
cocTaBa H TPOCTPAHCTBEHHOM CTPYKTYpHl Ouomoinekyn. Modenuposanue
CMPYKMypbl U QYHKYUL OUOMOJIEKYN U ux Komniekcos. Komnvromepnuwiii ouszaiin u
Op2anHUyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHAT0208.

JdemoHncTpauuu

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHue XUMHYECKUX DJIEMEHTOB B HEKHUBOM
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmumer u cxemsl: «llepuomudeckass TabmuIa XUMHUYECKUX AIIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOIbDY, «BemecTtBa B coctaBe opraHu3sMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OETKOBOM MOJEKYJb», «CTpOEHHE MOJEKYI
yIiieBoioB», «CTpoeHHE MOJEKyd JUNUI0B», «HYKIEHHOBBIE KHUCIOTHD,
«Ctpoenune Monekyibl ATOy.

O6opynoBaHue: XUMHYECKas MOCya U 000pyJ0BaHHE.

JlabopaTtopHas padora «O0Hapy)eHHE OCIKOB C MMOMOIIBIO KaUeCTBEHHBIX
peakuii».

JlabopaTtopnass  pabdora  «lcciemoBanue  HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUMHU KJICTKH

Tumel KIETOK: JyKapuoTHYeCcKass MW mpokapuoTudeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokapuotnyeckoit kietku. Kierounas creHka 6akrepuil U apxem.
OcoOeHHOCTH CTpPOEHUsI TeTepOTPOPHON M aBTOTPO(HON MPOKAPUOTHUECKUX
KJIETOK. MECTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 17§ (YyHKIIMOHUPOBAHUE DYKapUOTUYECKOU KJIETKU.
[Tnasmatuueckas MemOpana (riasmasniemMma). CTpykTypa IUIa3MaTHUYECKON
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IUIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(mudpdyzusa, obneruéHHass nuddysus), aKTUBHBIA (TMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponumaemocts wMemOpanbl. Pabora Hatpuid-
KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (aronuros. Dx3ouuTo3. Kierounas
cteHka. CTpyKTypa U (yHKIIMH KJIIETOUHOM CTEHKH PacTeHUi, TpUOOB.

[utonna3sma. [luto3one. L{utockener. J[BukeHue murorasMbel. OpraHouasl
kJeTk. OTHOMEMOpaHHbIE OPTraHOU bl KIETKU: dHA0IUIazMaTudeckas cetb (I11C),
anmapaT [OmbKHM, JM30COMBI, WX CTpoeHHEe U (QyHKUUU. B3anMocBs3b
OJIHOMEMOpaHHBIX OpPraHOWJOB KIETKU. CTpoeHHE TIpaHyJIPHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6enkos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['magkuii  (arpaHyssipHbI) — SHIOIUIA3MATUYECKUI
petuxkynym. CekpetopHas ¢yHkius annapara ['onsmku. Moougurayus 6enrkos @
annapame [ onvoxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTUTENbHBIX KIeTOK. KieTounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOMJIbI  KJETKH:  MHUTOXOHAPUH,  IUIACTHU[BL
IIpoucxoorcoenue mumoxonopuul u naiacmuo. Cumbuoeenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (DyHKIIMM MHUTOXOHIpHN W TuiacTua. llepBudHbIe,
BTOPUYHBIE U CJIOKHbBIE IUIACTU/IBI (POTOCUHTE3UPYIOLIUX FYKAPUOT. XJIOPOILIACTHI,
XpOMOILIACTHI, JEHKOIIACTHI BHICIIUX PACTEHUI.

HememOpanusie opraHouasl kieTku CTpoeHrne M (YHKIIMH HEeMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. IIpomesxcymounvie Gunamenmeol.
MuxkpoduiaMeHTbl. Axmunogvle Mukpoguramenmsi. MBbIIIEUHBIE  KIETKH.
AKxmuHo8ble KOMNOHeHmbl HembluueuHblXx Kiemok. MukpoTpyoouku. Kiertounbiit
neHtp. CTpoeHHe U [BIKEHHE KIYTHKOB W pECHHYEK. MHUKpPOTPYyOOUKH
muToriasmMel.  LleHTpuons. benku, accoyuuposaumHvle ¢ MUKpouiamenmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. OGonouka siapa, XpOMaTHH, KapuoIula3Mma, SIIPBIIKUA, UX CTPOCHHUE U
¢yHkuKn. SnepHbiii OenkoBbli MaTpukc. I[IpocTpaHCTBEHHOE pacHoOIOKEHUE
XxpomMocoM B wuHTephasHOM smpe. IDyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuxa s0epHou 00010uKku 8 Mmumose. AHoephviii
MPAHcnopm.

Knerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN).

JdemoncTpanumn



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

Tabmumer 1 cxembl: «CTpoeHHE SyKapHOTHYECKOW KieTkm», «CTpoeHune
KABOTHOW  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHUW, «SAapo», «CTpoeHUE NPOKAPUOTUIECKOU KIIETKN.

OOopynoBaHHe: CBETOBOM MHMKPOCKOI, MHUKpPOIIpENaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepruaIbHBIX KICTOK.

JlaGopaTopnasi pabora «/3ydyeHue CTPOCHHS KJIETOK Pa3IUYHBIX
OpraHU3MOB).

IIpakTnuyeckas padora «/3ydyeHne cBOWCTB KIETOYHOW MEMOpPaHBI.

JlabopatopHas pabGora «liccnenoBanue Ia3Moiau3a W JCIUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3ydyeHue  JBIKEHUS  IUTOIJIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpPalleHNEe JHEPTUH B KJIETKe

AccuMuISILMS U IUCCUMUJISILIUS — JIBE CTOPOHBI MeTabon3Ma. Tumnel oOmMeHa
BCIIECTB: aBTOTPOGHBI M TeTepoTpOodHBIN. YdacTHe KHCIOpoja B OOMEHHBIX
npoleccax. OJHepreTudeckoe oOecrieueHue Kietku: npespamienue ATD B
oOMeHHBIX Tmpoueccax. DepMeHTaTHBHBIN XapakTep peakuuid KJIETOYHOTO
MeTabonu3ma. DEpMEHThI, UX CTPOEHUE, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. OTimnuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCIKU-UHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (DPepMEHTaTHBHBIX
peakuuii OT pa3MMYHBIX (GaKTOPOB.

[lepBUYHBI CHUHTE3 OpraHUYECKUX BEIIECTB B KieTke. POTOCHHTES.
AHokcucenHvlll U OKcueenHbvlll Gomocunmes y oaxkmepui. Ceemocodbuparowue
nUSMeHmyvl U NUSMEeHMyvl peakyuonHo20 yenmpa. Poiib XJI0poIIacToB B Mponecce
dorocunTeza. CretoBas u TeMHOBas (pa3pl. Pomoovixanue, Cs., Cy. u CAM-munv
@pomocunmesa. IIpoagyKTUBHOCTh (OoTOCHUHTE3a. BnusHue pasznuuHbIX (aKTOpoB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTES3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuIupyromue OaKTepuu, >Keiae300aKTepuu, cepoOdaKTepuH, BOJOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3mbl. Buasl Opoxkenus. I[IpogykTsl OpokeHus U UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTENIN OOJIC3HEH.

AspobHbIe OpraHU3MBbl. Orarbl HHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIi 3Tan. ['MHKOIN3 — 6ECKUCIOPOIHOE PACILIECIIEHUE TJIFOKO3BIL.

buosnornyeckoe OKUCIEHHE, WU KIETOYHOE JbIXaHue. Ponb MUTOXOHIpUI B
npoueccax ouonoruueckoro okuciaeHus. Luknnueckue peakuuu. OKUCIUTENBHOE
dbochopmmpoBanue. Iuepeus memoparno2o epaouenma npomonos. Cunmes ATD:



paboma npomonHoti ATD-cunmaszwi. IlpenumyiecTBa a’poOHOrO MyTH OOMEHa
BEIIECTB Tepe] aHadPOOHBIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO0 OOMEHa.

JdemoncTpanumn

[Toptpersr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «PoTOCHHTE3Y, « IHEPTeTHUECKU 00MeH», «bruocuHaTe3
oenka», «CTpoeHue pepMeHTa», « XEeMOCHUHTE3Y.

OOopynioBaHHE: CBETOBOM MHKPOCKOMN, 00OPYIOBaHUE MJsi HMPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass  paGora «/3yueHune  KaTaJIUTUYECKONM  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTala3bl)y.

JlaGopaTtopnass padora «l/3yueHne (HEPMEHTATUBHOIO paCHICIIICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENIHHBIX U dKUBOTHBIX KIIETKaX).

Jlabopatopnas paGora «CpaBHeHue TpoueccoB (OTOCHHTE3a W
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrseHnass uHGopMauus U peajin3anus eé B KieTKe

Peakunun matpuuHoro cuHresa. [IpyHUIMI KOMIUIEMEHTApPHOCTU B PEaKLUAX
MaTpPUYHOTO CHHTe3a. Peanuzanus HaciencTBeHHOW mHbopManuu. ['eHeTuyecKuit
KOJ, ero cBoictBa. TpaHckpumuus — Matpuudblii cuHTe3 PHK. IlpuHuwmmnsl
TPAHCKPUMIMU: KOMIUIEMEHTapHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnopTHbix PHK B 6uocunTese Genka.
VYcnousi O6uocunre3a Oenka. KomupoBanue amuuokucnor. Poms pubocom B
onocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHusanus reHoma y
MPOKApUOT U PYKApUOT. Perynsuus akTUBHOCTH T€HOB Yy MHpoKapuoT. ['mmoresa
onepoHa (®. XKakob, XK. Mano). MonexynapHvle mexaHuzmvl IKCHPECCUU 2€HO8 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi cenos. Perymsmms 0OMEHHBIX
MPOLIECCOB B KJETKE. KIIeTOUHBIN rOMeoCTas.

Bupycbl — HekneTouHnble (hOPMBI JKU3HU U 00JIMraTHbie napa3uThl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, 6baxmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHble 3a00neBaHusl 4enoBeKa, *KUBOTHBIX, pacteHuit. CIIN, COVID-
19, counanbHbpie ¥ MEAUIIMHCKUE TTPOOTIEMBI.

buoungpopmamura: unmeepayua u amanuz oonvuux maccusos («bigdatar)
CMPYKMYpHuIX Ouor02udeckux oanuvix. Hanomexunonoecuu 6 buonocuu u meouyune.
IIpoepammupyemvie hynkyuu denxos. Cnocobwbl 00cmasKu 1eKkapcms.



JdemoncTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKHIA.

Tabmumbl u cxemsl: «buocuaTe3 Oenkay, «['eHeTHUeCKui KOM», «BHUpyChH»,
«bakrepuodarm».

IIpakTnyeckas padora «Co3naHue MOJIEIN BUPYCay.

Tema 8. 7/KusHeHHBIN HUKJI KICTKH

Knetounsli 1mukmn, ero mepuonbl u perymsuusa. MHTepdaza u  MHTOS.
OcoOeHHOCTH TIpoLieccoB, MpoTekaronmx B uHTepdasze. IloaroroBka KiIeTKH K
nenennto.  [IpecuHrernyeckuii  (MOCTMUTOTUYECKUI),  CHUHTETHUECKHH U
NOCTCUHTETUYECKUH (IPEMUTOTHUECKUI) TIEPUOIbl MHTEP(A3bI.

Martpuunbin cunre3 [JJHK — permmukanusa. [Ipuanuner permmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUNAPAJUICIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n

TemomMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTum. JIMmiouaHeldi u
ralyionIHBIA ~ HAaOoOpbl  XpomocoMm. ['omosoruunsie  XpoMocoMbl.  [losoBbIe
XPOMOCOMBI.

Henenue kneTku — MuTo3. CTaiiu MUTO3a U TPOUCXOIAIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapnoknnes u nuTokuHe3. buonornueckoe 3HayeHUE MUTO34.

Perynsuust MUTOTHYECKOTO LMKIA KJIETKH. I[Iporpammupyemasi KieTO4HAs
rubenp — anornTo3.

Knerounoe sa1po, XpoMocoMbl, (DYHKIIMOHANIbHAs TE€HOMHUKA. MexaHuzmobl
npoaugepayuu, oug@epenyuposku, cmapenus u cudenu kKiemokx. «llugpposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmuubl 1 cxeMbl: «OKH3HEHHBIM MUK KICTKW», «Muto3y», «CtpoeHue
xpomocomy, «Pemmmkarusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapaTsl: «MHUTO3 B KJIETKaX
KOpEUIKA TyKa.

JlaGopaTopnass  pabora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlabopaTtopHas padora «HabGmroneHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOIIperapaTax ).

Tema 9. Ctpoenue n GyHKUNH OPraHM3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KUZHEIESITEIIBHOCTH OJJTHOKJIETOUYHBIX OPraHU3MOB.
bakTtepun, apxeu, OIHOKIETOYHbIE TPUOBI, OJTHOKJIECTOUYHBIE BOJIOPOCITH, IPYrue
npoTUcThl. KoJIoHHaNbHBIE OPraHU3MBL.



B3aumocBsA3p 4acTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHu, OprasHel U
cucteMsl opraHoB. OpranusM Kak eInHoe nenoe. [ omeocras.

Tkanu pactennid. Tumbsl pacTUTENBHBIX TKaHEH: 00pa3zoBaTeNbHAS,
NOKPOBHAs, MPOBOJSAIIAs, OCHOBHasg, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKUMNA U pacToNIOKEHHS TKaHEH B OpraHax pacTeHU.

TkaHW JKMBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKAHEW: DIUTEINAIIbHAS,
COEIMHUTEIIbHASA, MbIlIeyHas, HepBHas. OCOOEHHOCTM CTpoeHus, (QYyHKUMA U
PacIONOKEHUS TKAaHEN B OPraHaXx )KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M TI'e€HEpaTUBHbIE OpraHbel pacreHHid. Oprasel U
CHUCTEMBI OPTaHOB JKMBOTHBIX U YeoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranusmoB. Kapkac pacrtenuil. CkeneTbl OJHOKJIECTOYHBIX W
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHblii M BHyTpeHHUU ckener. CTpoeHune u
THIBI COETUHEHUS KOCTEN.

JIBrokeHue  OopraHusMoB.  JIBI)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KTYTUKOBOE, PECHUYHOE. [[BHKEHHE MHOIOKJIETOYHBIX PaCTEHUM:
TPONU3MBl M HACTUHU. [[BM)KEHHME MHOTOKIIETOYHBIX JXMUBOTHBIX W YEJIOBEKA:
MblIevHas cucrtema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranusmoB. Iloryomenue BOABI, YIVIEKUCIOTO Trasa W
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [Iutanue >KMBOTHBIX. BHyTpHUIOJIIOCTHOE U
BHYTPHMKJIETOYHOE MNHUIIeBapeHue. [InuTaHne MO3BOHOYHBIX XUBOTHBIX. OTAeEIb
NUIIEBAPUTENIBHOrO TpakTa. [lumeBapurenpHble kenesbl. [InmeBapuTenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. J{pixanue pactenuil. JIpixaHnue >kMBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTKU. KokHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u nérouHoe apixanue. J{pIxaHne MO3BOHOYHBIX )KHBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHSI JETKUX IMO3BOHOYHBIX KMBOTHBIX.
JlpixaTenpHass cucTemMa 4enoBeKa. MexaHu3M BEHTWIALMU JIETKUX y NOTUL U
MIIeKonUTaromuX. Perynsanus npixanus. JprxareiabHble 00bEMBIL.

TpaHcropT BEIIECTB y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI PACTECHHM.
Tpancropr BemecTs y JKMBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHsbl.
KpoBeHocHass cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl W KpoBb. Kpyru kpoBooOpaiieHusi. DBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOECHUS KPOBEHOCHOW CHCTEMbI NTO3BOHOYHBIX XKMBOTHBIX. PaboTta
cepaa v €€ perysiuus.

Beigenenne y opranm3smoB. Beigenenune y pacrteHuil. Bwigenenue y
#KUBOTHBIX. CoKparutenbHble Bakyosd. Opranel BblaeneHus. PunbTpanus,
CeKpelusi U1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPraHOB BBIJCICHUS.
CBs13b TIOJIOCTH T€Ja ¢ KPOBEHOCHOW M BBIJCIMTEIIBHOM crucTeMaMu. Beinenenue y



NO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTpoeHne u (QpyHKIMOHUPOBAaHUE
He(poHa. OOpa3zoBaHKE MOYH Y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. Criopsl
OakTepuil M ULUCTHI NOPOCTEHIIMX. 3allluTa Yy MHOTOKJIETOYHBIX pPACTEHUH.
Kyrukyna. Cpencra macCUBHOM M XUMAYECKOH 3a1UThl. ODUTOHIUABI.

3ammra y MHOTIOKJIETOYHBIX >KMBOTHBIX. I[IOKpOBBI M HMX MNPOU3BOAHBIE.
3amura opranm3Ma OT Oone3Heil. iIMMyHHas cuctema denmoBeka. KieTouHbrii u
TYMOpPANbHBIA UMMYHHUTET. BpOXAEHHBIN U TPHOOPETEHHBIM CHEUPUICCKHIA
UMMYHUTET. Teopusi KiIOHaIbHO-cenekTuBHOr0o nMmmyHurera (I1. Dpmux, ©. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Posib BpOXAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTts W perymsuus y  OpraHusMoB. PasgpaxkumocTts y
OJHOKJIETOYHBIX OPraHU3MOB. TakCUCHl. Pa3apaXuMoCTh U perynsius y paCTCHUM.
PocTtoBble BelecTBa U UX 3HaA4YECHUE.

HepBHas cucrema u pediekropHas peryisuus y >XKUBOTHBIX. HepBHas
cucTeMa M €€ OTAENbl. DBOJIONMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CHCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX XUBOTHBIX. Pediexc u
pedexTopHas nyra. be3ycnoBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopanpHas peryiasuus U SHIOKPHUHHAS CHUCTEMa XUBOTHBIX U YEJIOBEKA.
JKene3pl SHOOKPUHHOM CHUCTEMBI W HMX TOPMOHBL. JIelicTBHE TOPMOHOB.
B3anMocBS3p HEPBHOM W JHAOKPUHHOW cHCTeM. [ umoramamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toprper: U. 11. I1aBnos.

Tabmuubl 1 cxeMbl: «OIHOKJICTOYHBIE BOAOPOCIN», «MHOTOKICTOUHBIC
Bojopociam», «bakrepum», «lIpocrenmme», «OpraHbl IBETKOBBIX pPACTEHUNY,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pactenuit», «KopHeBble cucremb», «CTpoeHue crelmsy,
«CTpoeHrEe JIMCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEJEeT 4elloBEeKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/IpixarenbHas
CUCTEMAY, «HepBHasd CHUCTEMAY, «Koxay, «MpIlieuyHas ~ cUCTEMay,
«BpinenurensHas cucrema», «OHAOKpPHHHAs cHCTeMa», «CTpOEHHE MBIIIIBDY,
«Mmmynurer»,  «KumednomonoctHeley, «Cxema  NUTaHUS  PACTCHUID,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpPOCHHME THUIAPHDY,
«Ctpoenue nnaHapum», « BHyTpeHHee CTpoeHue HO0KIEBOro uepssi», «HepBHas
cucrema pbio», «HepBHas cucrema ssrymkw», «HepBHas ~— cuctema
npecMbIKaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKONUTaroIuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl OJAHOKIECTOYHBIX
OpraHu3MOB, MHUKpOIIpENapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, WIJIOKOXHUX, UBBIE 3K3EMIUIAPbl KOMHATHBIX PACTEHHI, repOapuu
pacTeHHil pa3HbIX OTAEJIOB, BIAXHBIE [MPENApaTbl >KUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUJICKIMU OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHue Ji JEMOHCTPAIMH IOYBEHHOTO U BO3IYIIHOTO MTUTAHUS PACTCHHIH,
pacierieHus KpaxMaia ¥ OeTKOB Mo JeHCcTBUEM (HEePMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO W3MEPEHHIO KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buael  Gecriooro  pa3MHOXKEHHA:  I[OYKOBAHHME, CHOPYJISALUA,
(dparmeHTanys, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie kieTkH, wiaum ramerbl. Menos. Craguun
Meiio3a. [loBenenune xpomocom B meiosze. Kpoccunrosep. bruoigorudyeckuii cMbICI
Melo3a M II0JIOBOro mponecca. Meio3 M ero MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoapiiieBoe pa3BUTHE. ['ameToreHes3 y )KMBOTHBIX. [1070BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CiepmaroreHes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

Omiofn0TBOpEHNE U HMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
0 Pa3BUTHUH OPTraHU3MOB. Mopgoeene3 — 00Ha u3 21asHvIX NPOOIEM IMOPUOLOSUL.
Konyenyus mopghocenos u mooenu mopghozceneza. Craaum >MOpHOreHe3a
KUBOTHBIX (Ha Tpumepe Jarymku). Jpobmenwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHupoeannoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOeHHOCTH APOOIEHUS MIICKOMUTAIOMINX. 3apOJBIIIEBbIE JUCTKU
(racTpymsitiys). 3akiajKa OpraHoB U TKaHEH W3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BIUSIHAE 4YacTel pa3BHBAIOLIETOCS 3apojipliia (dMOpHOHATIbHAS HUHYKIIHA).
3aknajka IUTaHAa CTPOEHUS KUBOTHOTO KAk pe3yjbTaT HUEpPapXUUYECKUX
B3aMMOJICUCTBUII T'eHOB. BinsHue Ha 53MOpHOHAIBHOE pAa3BUTHE PA3IHYHBIX
(aKkTOPOB OKPY’KAOILEH CPEIBL.

Poct u pazButue xuBoTHBIX. [locTamOpuonanbhblii nepuox. Ilpsimoe u
HenpsMoe pas3BuTHe. Pas3Bute ¢ Meramopdo3oM y OECIO3BOHOUYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHOOrHYeckoe 3HAYEHUE MPSAMOIO M HENPSIMOro



pa3BUTHUA, UX PACHPOCTPAHEHUE B HpUpoAe. Tumbl pocra XKUBOTHBIX. DaKTOPBI
pEryJISIiIuU POCTa )KUBOTHBIX U 4yesoBeka. CTaauu mocTAIMOPHOHATBHOTO Pa3BUTHS
y KUBOTHBIX U yenoBeka. [lepuoasl onTOoreHesa yenoBeka. CTapeHUe U CMEPTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasputhe pacteHuil. ['amerodpur u cnopodur. Meiio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3zoBaHue cmop B IIpoilecce Meko3a.
['amerorene3 y pacreHnii. OIUIOZOTBOPEHME W PA3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BolHOE OMIOAOTBOPEHUE y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTUE CEMEHHU.

MexaHu3MBbI PETYJISIIAA OHTOICHE3A Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmumpr 1 cxembl: «BereratnBHOe pasMHOXKeHHE», «THUmbl Oecrmonoro
pa3MHOXKEHUD», «Pa3MHOKEHUE XJIaMUIOMOHAAbD, «Pa3MHOMXKEHHE SBIIICHBD»,
«Pa3mHOkeHue tuape», «Meiosy, «Xpomocombl», «['amerorenes», «CtpoeHue
SIMIEKJIETKU U CcHepMaro3ouaa», «OCHOBHBIE CTaAuM OHTOreHesa», «llpsamoe u
HEmpsiMoe pa3BuTue», «Pa3Butne Mamnckoro xyka», «Pa3Buthe capanumy,
«Pa3Butue nArymku», «/IBomHOE OIUIOAOTBOPEHHUE Y LIBETKOBBIX PACTECHUI,
«CtpoeHue ceMsiH OJHOAOJBHBIX U JABYAOJIBHBIX pACTEHUN», «KU3HEHHBIA LUK
MOPCKOW KarmycTb», «JKU3HEHHBIA UK MXa», < KU3HEHHBIN [IUKII TAaTOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHKPOCKOIL, MHKpPOIIpENnapaThl SHUEKIETOK H
CIIEpMATO30UI0B, MOAENb «LUKII pa3BUTHS JATYILIKWY.

JlaGopaTopHasi padora «3yueHHne CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apPOIBILICH
ITI03BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass pabdora «CTpoeHHE OpPraHoB pa3MHOXKEHUS BBICIINX
pacTeHU.

Tema 11. I'eHeTMka — Hayka O HACJEACTBEHHOCTH M H3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIICHHS M pa3BUTHUS F'€HETUKH Kak Hayku. Paboter I'. Mennens,
I'. e ®pusa, T. Moprana. Poiap OT€YECTBEHHBIX YYEHBIX B PA3BUTHUU I'€HETUKH.
Pa6oter H. K. KombrioBa, H. . BaBumnoga, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmumaenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATUSA U CUMBOJIBI. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, aJlbTEPHATUBHBIC MPHU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAsl IMHUSA, TUOPHUIbI, TEHOTHIT, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETHKW:  TUOPUJIOIOTHYECKUN,  HUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanumn

[Toptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumogees-PecoBckuil.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIINBAHK.

Jlabopatopnass paGora «Jlpozodpmnma Kak OOBEKT T'E€HETHYECKUX

VICCIIEJOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Mounorubpuanoe ckpenBanue. I[lepBpiii 3akoH MeHaenss — 3aKOH

eanHOoO00pa3us THOPUAOB mepBoro nokonenus. [IpaBuno nomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclIeIUIEHUs IPU3HAKOB. [luTosormyeckne OCHOBBI
MOHOTHMOPHIHOTO CKpelMBaHus. [ uloTe3a 4yucToThl raMer.

AHanuzupyroniee ckpenuBanue. [IpoMexxyTOUHbINA XapakTep HACIEIOBaHUS.
Pacmienienne npu3HaKkoB NpY HETIOJHOM JOMUHUPOBAHHH.

JurunbpuaHoe ckpemuBanue. Tpetuit 3akoH MeHens — 3aK0H He3aBUCUMOTO
HACJIEJOBaHUs  I[PU3HAKOB. [MuTonornyeckue  OCHOBbI ~ JAUTHOPUIHOIO
CKpEILLMBaHUs.

CuernuieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAaHUE T'€HOB, HApYyUICHUE CLEIUIEHUS MEXKAYy TI€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['enernka nosa. XpOMOCOMHBIA MEXaHU3M OIIPEAEIICHUS 0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHbIi M TIeTeporaMeTHbId Ioi. ['eHernuyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne pru3HaKoB, CHENJIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [IneroTponus — MHOKECTBEHHOE JEUCTBUE
resa. MHOXECTBEHHbI ajulenu3M. B3aumMoaencTBHE HEaUICIbHBIX TI'€HOB.
KommementapHocts. Onucras. [lonmmepus.

['eHETMYECKMIT KOHTPOJIb PA3BUTUS PACTEHHUW, JKMBOTHBIX W 4YEJIOBEKa, a
TakkKe (U3UOJOTHUECKUX TIPOIIECCOB, MOBEACHHUA W KOTHUTHBHBIX (DYHKIIHIA.
['eHeTnueckMe MEXaHU3Mbl CHMOMOTE€HE3a, MEXaHHU3Mbl  B3aUMOJACHCTBUS
«XO035IMH — Mapa3uT» U «XO035UH — MUKpOOHMOM». ['eHeTnyecKkue aclieKThl KOHTPOJIS
Y U3MEHEHUS HACIEACTBEHHON MH(POPMAIIUH B OKOJICHUSX KIETOK U OPTraHU3MOB.

JdemoncTpanumn

[Toptpersr: I'. Mennens, T. Mopran.

Tabnuubl u cxembl: «IlepBbiit U BTOpoi 3aKkoHBI MeHnaenss», « TpeTuit 3aKoH
Mennens», «AHamu3upyronee CKpelmurBanue», «HenmonmHoe ITOMUHUPOBaHUEY,
«CueruieHHOe Haclie[JOBaHUE IPU3HAKOB Yy JApo3ouib», «['eHeTuka moiay,



«Kapuotunn  yenosekay, «Kapuotun apozoduney, «KapuoTtum nOTHIBD,
«MHOXECTBEHHBIN aJlIeIu3M», «B3auMoaeicTBUE TEHOBY.

ObopynoBanue: MoJenb s JEMOHCTPAllMd 3aKOHOB €IWHOOOpa3ms
TUOpUJIOB TEPBOTO TOKOJEHUS M PACIICIUICHUS MPU3HAKOB, MOJACNb IS
JIEMOHCTpAllUM 3aKOHA HE3aBHCHUMOI'O HACJIEIOBAaHUS IPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM CUEIUICHHOTO HACJIEAOBAaHUSl IMPU3HAKOB, CBETOBOW MHMKPOCKOIL,
MUKponpenapar: «Jlpo3zodumnay.

IlpakTnueckass padora «/3ydyeHue pe3yJbTaTOB MOHOTHOPUIHOTO
CKpEUIUBaHUA Y APO30(DUITBD».

IIpakTnueckas  padora  «M3yuenue  pe3yiabTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y APO30(UITBI.

Tema 13. 3ak0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHotuna u cpeapl npu  GpopmupoBaHuU (peHoTHna.
N3mMeHunBOCTh MPU3HAKOB. KauecTBEHHBIE M KOJWYECTBEHHBbIE NMPU3HAKU. Busl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBEHHAS.

MopudukanrmoHHas HW3MEHYUBOCTh. Pomb cpeasl B (popMupoBaHUH
MOAU(PUKALMOHHON H3MeHuuBOCTH. Hopma peakiuu npusHaka. BapuanuoHHbIN
psn u BapuanmoHHasi kpuas (B. HMoranncen). CpoiicTBa Moau(uKanroOHHOM
U3MEHYHUBOCTH.

['eHOTHMIIMYECKAsT N3MEHYMBOCTh. CBOMCTBA FT€HOTUITNYECKON U3MEHYMBOCTH.
Buapl reHOTHITHYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIlHOHHAS.

KomOuHaTuBHass u3MEHYMBOCTHb. Meilo3 W TMOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. PoJIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3/IaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeeiax OJTHOTO BU/IA.

MyTainmoHHass W3MEHYHUBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HWHAYIUPOBAHHBIE MyTalud. SOepHbIE ©
HUTOIIa3MaTHYeckue MyTauun. COMaTHYECKUE W TOJOBble MyTauud. [IpuduHbI
BO3HUKHOBEHUs MyTaluid. MyTareHpl M WX BIUAHUE Ha OPraHU3MBbL
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpolecca. 3aKOH TOMOJIOTHYECKUX PSIIO0B B
HacneacTBeHHOM u3MenuuBoctu (H.M. BaBunoB). BHesinepHass U3MEHUUBOCTh U
HACJIEICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOdb SNUSEHeMUYeCKUx @akxmopos &
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUMOB.

JdemoncTpanumn

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buasl u3MEeHUHMBOCTHY», «MoaudukanuoHHas
V3MEHUYUBOCTbHY, «KombuHaTuBHas V3MEHUYUBOCTbY, «Meiios,
«OmnonorBopenuey, «I'eHeTnueckue 3a00eBaHus YeIoBeKa», « Buasl MyTauiiy.



O6opynoBaHue: XKUBbIe W TepOapHBbIC SK3EMIUIIPhl KOMHATHBIX PACTCHHI,
pucyHku (¢poTtorpapun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYMBOCTH.

JlabGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON U3MEeHUMBOCTU. [locTpoeHue BapHAIlMOHHOTO psga U
BAPUALIUOHHON KPUBOI».

IIpakTnueckas padora «Myrtauuu y Jpo3oduibl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eneTuka 4esioBexka

Kapuotun yenoBexka. MexxayHapoJHas MporpaMma HCCIEIOBAHUS T€HOMa
yejaoBeKa. Meroabpl  M3ydeHUsT [EHETMKM  4YEJIOBEKa:  I€HEeaJOrM4ecKui,
OJIM3HEIIOBBIM, LIMTOrCeHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpeMeHnHoe OIPENECTICHNE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBanus yeaoBeka. [ eHHbIe 1 XpOMOCOMHBIE
O0oye3HH uyenoBeKka. boje3Hu ¢ HACHEACTBEHHOW MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEIULMHCKON N'€HETUKHU B MPEAOTBPALICHUN U JICYCHUU T'€HETUYECKUX
3a007€eBaHUi 4YeoBeKa. MeauKo-TeHeTHYeCKOe KOHCYJIbTUpoBaHUe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETUYEeCKOro rpy3a». DTUYECKHE acClEeKThl UCCIEIOBAaHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TMOBBIIIEHHOW YYBCTBUTEIHLHOCTH YEJOBEKAa K
bUBMYECKOMY U XMMHUUYECKOMY 3arpsi3HEHUIO OKpYy»Karomieh cpeanl. ['eHeTnueckas
MPEIPACTIONIOKECHHOCTD YETOBEKA K MAaTOJIOTUSIM.

JdemoncTpanuu

Tabmuubl u cxemsl: «Kapuotun yenoBeka», «MeToapl U3ydeHUs] TEHETUKHU
yesoBeKkay, «I'eHeTHYecKkue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHHE U aHATU3 POJIOCIOBHOW».

Tema 15. Cenekunsi OpraHu3MoB

JomecTukanusg ¢ CElEKUMS. 3apOXKICHUE CEIEKIUH M JIOMECTUKALUU.
Yuyeane H. WM. BaBwioBa o IleHTpax MNpOUCXOXKACHUS W MHOTO00pasws
KYJbTYPHBIX pacTeHHil. Polib celleKunu B CO3JaHUM COPTOB PACTEHHH WM TOPOX
*KuBOTHBIX. Copr, mnopoja, ImTaMM. 3aKOH TOMOJIOTHYECKHX pPSAOB B
HacleACTBeHHOM wu3MeHuuBocth H. WM. BasuioBa, ero 3HaueHue A
CEJIEKIIMOHHOM paboThI.

MeTtoapl cenekunoHHOW paboThl. VICKycCTBEHHBIN OTOOp: MacCOBBIM U
VHIMBUTyaJIbHBI. Jrtarnsl KOMOWHAIIMOHHON CCJICKIIUU. HcnrwiTanne
MPOU3BOAMUTENEH 1O TOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIIEHKH
¢dbeHoTHNa MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KakK  METOJl  CEJIGKIIMOHHOW  padoThI.
PanmnanmoHHbIl 1 XUMHYECKUA MyTareHe3 Kak MCTOYHUK MYTalHUU y KyJbTYPHBIX



¢opM opranusmoB. lcnonb30BaHHE T€HOMHOIO pPEJAaKTUPOBAHUS U METOJOB
pexombunanTHeIX JIHK ns momyyeHust iCX0MHOTO MaTepuana i CeJIeKIUH.

[lonyuenne ITOJIUIIOUIOB. BryrpuBunosas rUOpUIU3ALIHSL.
bnuskopoacTBeHHOe  cKpelmiMBaHMe, WM MHOpuauHr.  HepoactBenHoe
CKpEIllMBaHUE, WKW ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rulOpuansanus. [Ipeogonenue Oecruiomus
MEXBHUI0BBIX THOPUAOB. JIOCTHKEHHS CENEKIIMN PACTEHUN U KUBOTHBIX. «3e1éHas
Dpesoioyusy.

CoxpaHEHHE U U3YyYECHHE T'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX poAMYeH  JUId  CO3/JaHusl  HOBBIX COPTOB M TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. HM3yuenue, coxpamenue u  ynpaeieHue
2EHEeMUYEeCKUMU Pecypcamu CenlbCKOX03AUCMBEHHbIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YayuueHUus Cywecmeyiowux u co30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8
mMoM yucie ¢ NpPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHLIX UCCIe008aAHU,
nepeoosvix uoeti U NepCneKmMuEHbIX MEeXHOI02ULL.

JdemoncTpanumn

[loprpersr: H. WU. BaBumios, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlyxbstnenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabnuip! u cxembl: «L{eHTpbI MPOUCXOXKACHHUS U MHOTO00Opa3Hsl KyJIbTYpPHBIX
pacTeHun», «3aKOH TOMOJIOTHYECKUX PAOB B HACIEACTBEHHONM HU3MEHUYMBOCTHY,
«Mertonbl cenekiumy, «OtnanéHnas ruopuan3anusy, «MyTtarenesy.

JlabopaTtopnas pa6ora «/3yueHue cOpToB KyJIbTYPHBIX PACTEHHIN U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHrne METOIOB CEJIEKIIUHA PACTCHUID).

IIpakTnuyeckas padora «IIpuBuBKa pacTeHU».

IKeKypceusi «OCHOBHBIE METOJIBI M JOCTHXKEHUSA CEJICKIMM PACTECHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIUIO, IIJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA yY4acTOK, B TEIUIMYHOE XO3SHCTBO, B JIAOOpaTOPHIO
arpOyYHHUBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHoJsiorust U CHHTeTHYeCKasi OHOJIOTHA

OOBEKThI, MCHOJb3YyEMblE B OHMOTEXHOJOTMH, — KIETOYHbIE M TKAHEBBIE
KYJIbTYPBI, MUKpPOOPraHU3MBI, ux XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIeOONEUYEeHHUEe, IMOJMyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAENHE. Mukpobuosornueckuii cuHTe3. OOBEKTBI MHUKPOOHOJOTHYECKHX
TexHosorui. [IpousBoacTBO O€lika, aMUHOKUCIOT U BUTAMUHOB.

CozlaHre TEXHOJOTHA W MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHs T€HOMOB C LIE€JIBIO IIOJIYYEHHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTPEYArOIIUeCs B IPUPOe OMOCHHTETUUECKHE My TH.



Kinerounass mnxeHepus. MeTonbl KyJabTypbl KJIETOK M TKAaHEW PACTEHHHN U
K®UBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIMS W COMATHYECKHMA
sMOpuorene3. lcnonb3oBaHuE TaIUIOWJIOB B CEIEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonb3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE OILIOOTBOpEHUE. PexoHCTpyKIus
AWLEKIICTOK U KIOHMPOBAHUE >KUBOTHBIX. METOJ TPAHCIUIAaHTALWUH ANEp KIIETOK.
Texunonocuu  0300posneHus, KYJIbMUUpOBaHus U  MUKPOKIOHANbHO2O
DPA3MHOIICEHUS CENIbCKOXO3AUCMBEEHHBIX KYIbMYP.

XpoMOCOMHass M TIeHHas WHXEHEpusA. VICKYyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBaHue pekoMOuHaHTHbIX JJHK. Cozoanue mpanceennvix opeanusmos.
JlocTmkeHrnssT YW NEpPCIEeKTUBBl  XPOMOCOMHOM M T€HHOM  MHYKCHEPHH.
DKOJIOTHYECKHUE U ATUYECKUE MPOOJIEMbI T€HHON MHXEHEPUH.

Memununckue Ouorexnonoruu. [locrrenomuas mudposas meaumuaa. [T1P-
JIUarHocThKa. MeTaboJOMHBINM aHallu3, TE€HOLEHTPUUYECKUH aHaliu3 MIpoTeoMa
YeJI0BEKa I OLEHKU COCTOSHHS €ro 340poBbi. lcronp30BaHME CTBOJIOBBIX
kinetok. TapretHas tepanus paka. 3D-OmoumxeHepus [ pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIMUMHCKUX TEXHOJOTUM, CO3aHUSI KOMILIEKCHBIX
TKaHEeW COYETAaHUEM TEXHOJIOTMH TPEXMEpPHOro OMONPUHTUHTA U ckaddosiauHra
JUISL PELLICHUSA 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

Co3gaHue BEKTOPHBIX BaKIMH C LEJIbI0 OOecredyeHuss KOMOMHHPOBAHHOMN
3amuThl 0T BO30yauteneit OPBU, ycraHoBieHHME MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkunonupoBanuss PHK-copepkamux BUpPYCOB, BBI3BIBAIOLIIUX O0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmupt u cxembl: «/cnonb30BaHrEe MUKPOOPTAHU3MOB B MTPOMBIIIIJICHHOM
IIPOU3BOJCTBEY, «KileTouHass nHKeHEPU», «I eHHAst UHKEHEPUSD.

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «IloaydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IKeKypeusi «bHoTexHOnoOrMss — BaKHEWINAs NPOU3BOJAWTENIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOACTRO)».

11 KIIACC

Tema 1. 3apokaenue U pa3sBUTHE JIBOJILUMOHHLIX MNMPeICTABJICHUN B
omnosiorum

OpomoonyoHHasg Teopuss Y. [lapBuna. Ilpeanocbuiky  BO3HUKHOBEHMS
napBuHU3MA. JKU3Hb U Hay4dHas nesatenbHocTh Y. JlapBuHa.

JIBrKy1ire cuiibl 3BoJirolMK BUAOB o Y. JlapBuHy (BhICOKasi ”THTEHCUBHOCTh
Pa3MHOXKEHUS OpPraHM3MOB, HACJIEJCTBEHHass WU3MEHUYMBOCTb, OOprOa 3a
CYLIECTBOBaHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetnueckoir Tteopuu HsBomonuu (CTDI). HelTpanbHas
Teopusi dBomionu. CoBpeMeHHash DJBOJIOIMOHHAS  Ouojorus. 3HAYCHHE
HBOJIFOLIMOHHOW TEOPUU B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOM KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK.
Kroswe, Y. [JapBun, C. C. YUersepukos, U. U. [lImaneraysen, x. Xonneun, . K.
benses.

Tabmumer u cxembl: «Cucrema xuBoil npuponsl (mo K. Jlunnaero)y,
«JlectHunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (popmupoBaHus
npucnocoOyieHnit y pacTeHud u >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. Jlapunay, «Haxonku Y. Hapsunay, «Popmbl 00pbObI
3a cymiectBoBaHue», «llopoapr romyOGeit», «MHoroobpasue KyJIbTypHBIX (Gopm
KammycThl», «[lopoapl JOMAIIHUX )KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOILEHHUS JBIXKYIIUX CHUJ SBOJIOIUIY,
«OCHOBHBIE TOJIOKEHUSI CHHTETUYECKON TEOPUHN IBOJIFOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuusa Kak sneMeHTapHasi eAuHuIa 3Boatound. COBpeMEHHBIE METO]IbI
OLICHKM T'€HETUYECKOTO pa3HOoOOpa3usi U CTPYKTypbl mnomyssiuil. M3MeHneHue
reHo(oH/a TOMYJSIIMM KaK D3JEMEHTapHOE SBOJIIOIMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHbIe (PaKTOphl (ABMKYIIUE CHUJIBI) HBONIONUH. MyTallMOHHBIN
nporiecc. KomOuHaTtvBHAass uW3MEHYMBOCTH. Jlpeildp TreHOB — ciydaiiHbie
HEHANpPAaBJICHHbIE U3MEHEHUS YaCcTOT ajulesiel B MOMysausax. D¢ (GeKT oCHOBATEIIs.
Ippexm oGymouirounozo copaviuika. CHUNCEHUE 2eHemUYecKo20 pAa3HO0Opa3us:
npuuunsl u creocmeus. Ilposenenue aghghekma opetigha 2ernos 6 HOILUUX U MATBIX

NONYIAYUSX. Murpanumn. N3osamus MOy JISIITUM: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorudeckas (penpoayKTHUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomui ¢daktop HBoOIUU. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBIKYIIWH, CTaOWIM3UPYIONINM,  pa3pbIBAIOIIUi
(nm3pynTtuBHbIi). IlonoBoi oTOOpP. BO3HMKHOBEHHE M 3BOJIOLMUS COLUAIBLHOTO
MIOBE/ICHUS YKUBOTHBIX.

[TpucnocoONeHHOCT,  OpPraHU3MOB  Kak  pe3yslbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEHME TPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U UANOAJANTALIUH.
[Tpumeps! mpucnocoOIeHnii y Opranu3MoB: Moposornueckue, (pu3noaorndeckue,
OnoxuMHuyeckue, TmoBeaeHYeckrHe. OTHOCHTETBHOCTH  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MuKpo3Bomonuu. M3omsmus — kiaroueBod (akrop BupooOpasoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIONaTPUUIECKOe (reorpaduueckoe),



CUMIATPUYECKOE  (IKOJIIOTUYECKOE), «MTHOBEHHOE» (monumIonnu3aNus,
rudpuansanys). JIuTenbHOCT BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponp sBomouMOHHON OuoyoruM B pa3pabOTKE HAy4yHbIX METO/OB
COXpaHeHus OuopazHooOpa3usi. MUKPOAIBOJIOLNS U KOIBOJIIOLMS MApa3UTOB U UX
x0351€B. MexaHu3mbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CHOCOOBI
OOpBOBI ¢ HE.

JdemoncTpanumn

[Toptpetsl: C. C. YUeTBepukos, 3. Malip.

Tabmumpr u cxemsl: «MyTalMOHHas W3MEHUMBOCTHY, «llomymnsnuonHas
CTpYKTypa Buaa», «Cxema nposBiieHHs 3akoHa Xapan—BaitHOepray, «/IBrmxymume
CHJIBI IBOJIOLUNY, «IKOJOTUYECKAsT M3OJISIHS TOIMYyJISAIUNA CeBaHCKOU (opemuy,
«l'eorpaduueckast UM30SUUs  JIMCTBEHHUIBI CHOMPCKOM W  JIMCTBEHHHMIIbI
JaypcKoi», «llomynsuoHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY, «CxeMa
JNEUCTBUSL ecTeCTBEHHOro oTOopa», «®Dopmbl OOpbOBI 3a CYIIECTBOBaHHUEY,
«MBaycrpuanbHblii MemaHu3M», «KuBble nckonaemsie», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue agantauum», «llpucnocoOIeHHOCT, OpraHu3mMoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buna», «Bunsl-nBoiiHukm», «CTpykTypa BUAa B
npuposie», «CrocoObl BupooOpa3oBaHus», «l'eorpaduueckoe BuI000pa3oBaHuE
TpEX BHIOB JAHABIIEH», «IKOJIOTHMYECKOE BHI000pAa30BaHWE BHJIOB CHUHUID),
«ITomumnounael pacteHuin», «KamycTHo-peeuHblid THOPUI.

Oo6opynoBanue: repOapuu pacTeHUl, KOJJIEKIMU HACEKOMBIX, Uydesia NTUL] U
3Bepell ¢ IpuUMepamMHu pa3iIMyYHbIX MPUCHOCOOJICHUH, Yyyena NOTHLl U 3Bepen
pasHbIX BUAOB, TepOapuu pacTeHU ONM3KUX BHIOB, O0Opa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopaTtopnass pabora «BpbisBieHHE H3MEHYHMBOCTH Yy 0CO0€H OIHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocoOneHusi  OpraHU3MOB W HUX
OTHOCUTEJIbHAS LIEJIECO00PAZHOCTDHY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJIOB 1O MOPGHOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yabTaThl

Mertonpl u3ydyeHHs] MakpodBoOJMOUMU. [laneoHTOmOrMYECKME  METOMBI
u3ydeHus oHBomonuu. llepexomupie ¢GopMbl u  (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronbl u3ydeHus 3BoJrouud. CpaBHEHHE (IIOpHI U
(dayHbl MaTepukoB U OCTpoBOB. buoreorpapuueckue obmactu 3emuu. Bumbl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOIOTMUECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METO/bl U3YyYEHUS
IBOMIOLMU. ['€HeTHUecKne MEXaHM3Mbl HBOJIOLMU OHTOI€HE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHbL.
PyaumenTtapusle  Ooprambl M araBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTHYeCKHEe  METOJAbl  HM3yUEHHUs  SBOJIOLUU.
['omonoruunsle reHbl. COBpPEMEHHBIE METOABI MOCTPOEHUS (PUIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIIOLMSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TIpaBWIIa) ABONIONUU. [Ipunyun cmenvl @yHKyuil.
HeoOpaTtumocTs 3BOdIONMU. AnanTuBHas paiuanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JdemoncTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, J. I 'ekkens.

Tabnunpl u cxembl: «DunoreHeTHUECKU psf JIOMAIN», «ApPXEONTEPUKC,
«3Bepo3yOrle  smepb»,  «Creronedanby,  «Punnopute»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpadudeckue 30HBI 3emumy», «Jlpeiid KOHTHUHEHTOBY,
«PenukTe», «HavampHble cTaguu SMOPHOHAIBLHOTO PAa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpBHI YEJOBEKa M IIMMMaH3e», «laBHbIE
HaMpaBJIEHUS 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O6opynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM MCKOMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTMYHBIX, aHAJIOTHYHBIX, PYJUMEHTAPHBIX OPraHoB U
aTaBU3MOB, KOJUIEKLIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe ;KU3HA HA 3emJie

HaydHble THUNOTE3bl TPOUCXOXKJIECHUS KU3HM Ha 3emie. AOUOreHe3 u
naHcrepmusi. /JJoHaydHble MpeACTaBICHUS O 3apPOKICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXkKACHUS KU3HU U €€ onpoBepkeHue onsitaMu .
Penu, JI. Cnannanuanu, JI. [lacrepa. [Ipoucxoxxaenue >ku3Hu U aCTPOOUOIIOTHS.

OcHOBHEIE TaIbI HEOPraHUYECKOU DBOJIIOIUH. [InaneTapHas
(reoymoruyeckas) OHBOJIONUS. XHMHUYECKass SBOJIONHUSA. AOHOI€HHBIM CHHTE3
OpraHMYEeCKUX BemecTB u3 Heopranmdeckux. Ombir C. Mumiepa m I'. HOpm.
O0pazoBaHue noauMepoB U3 MoHoMepoB. Koanepsatnas runotesa A. M. Onapuna,
runore3a mnepBuyHoro OynboHa JDk. XonnelHa, reHeruyeckas rumnoresa [
Ménnepa. PubGosumer (T. Yex) u rumoreza «mmpa PHK» VY. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopus 3emuin M MeTOAbl €€ H3ydeHHs. lICKomaeMmble OpPraHHYECKHe
octatku. ['eoxponosnorus u e€ wmeroAsl. OTHOcUTENbHAass M aOCOIOTHAs
rEOXPOHOJIOrHs. ['€0XpOoHOIOrHYecKast Kaja: 30Hbl, pbl, HEPUOBI, SITOXH.



HauanbHble 3Tanbel opranudeckod 3Bosrouud. llosBiieHne M 3>BOIIOLUA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BO3ZHMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEPBhIX Ha 3emiie COOOIIEeCTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxxnenue 3ykapuoT (CUMOUOTEHE3). DBOJIIOIIMOHHOE MMPOUCXOKICHHUE
BUpPYCOB. lIponcxoneHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC ATallbl BOJIIONHMH BBICIINX pacTeHWd. OCHOBHBIE apOMOPQO3BI
pacreHuii. Bpixon pacrenuid Ha cyury. [losBieHue CHOpOBBIX pacTeHHM U
3aBoeBaHMe uMH cymu. CeMeHHble pacTeHus. lIponcxokaeHue IBETKOBBIX
paCTEHUM.

OCHOBHBIE 3Tallbl SBONIOIUH >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(do3b
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUIoB. [lepBble XOpaOBbI€ KUBOTHBIE. JKU3HD B BOJIE. DBOJIIOLMS [TO3BOHOYHBIX.
[Tpoucxoxknenue ampubui u pentunuil. [IpoucxoxaeHNE MIICKONUTAIONINX U
ntun. [lpunnun xmodeBoro apomopdosza. OcBoeHHe O€CIO3BOHOUYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIU.

PasButre xu3HM Ha 3emiie O 3paM M NEPUOAAM: apXeu, MpPOTEpO30H,
najgeo3oi, Me3030¥, KaWHO30M. OOmas XapakTepucTUKa KiIuMata U
Ie0JIOTMYECKUX ITponeccoB. IlosBiieHHME M pacuBeT XapakTEpHBIX OpPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUS — 3KOJOTMYECKUE KPU3UCHI mpouuioro. IlpuunnHer u
CJIIEICTBUSI MAacCOBBIX BbIMUpPaHHM. COBPEMEHHBIM 3KOJIOIMYECKUN KPU3HUC, €0
ocobennoctH. [Ipobiema coxpaneHnus 6uopasHo0Opas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [lpuHuumnel kinaccupukarmu
Ooprann3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIIIIBI OPraHU3MOB.

JdemoncTpanuu

[Toptpets: ®@. Penu, JI. Cnamnannanu, JI. [lacrep, M. 1. Meunukos, A. .
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumbr u cxembl: «Cxema ombita @. Penm», «Cxema ombrta JI. [TacTepa mo
W3YYCHHIO CaMO3apOKIeHUs Xu3Hm», «Cxema ombita C. Mmmepa, I'. HOpuy,
«JTanbl  HEOPraHUYECKON  3BOJMOIUNY», «['€oXpoHOJIOrMYeCcKass  MIKaIay,
«HauanpHble 3Tanbl OpraHUYecKol IBONIOIUNY, «CxeMa 00pa3oBaHHs dYKapHUOT
nyTéM cumOHnoreHesa», «Cucrema >XKUBOM mpuponb», «CTpoeHHe BHpycay,
«Apomopdo3bl  pactenuit», «Punnoputh», «OIHOKIETOYHBIE BOAOPOCINY,
«MHoroknetounsle Bojgopocin», «Mxu», «llanoporHukn», «l 0J0CEMEHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHU», «Cxema pa3BUTHUS dKUBOTHOTO MUPA,
«Apomopdo3sl KUBOTHBIX», «lIpocrtelimuey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «Unenucronorue», «PviOb», «3emMHOBOmHEIEY, «lIpecMmbIkarommecs,



«lItuey, «Mnekonurarommey, «Pa3BuTue )KU3HU B apXeUCKON 3pe», «Pa3Butue
KU3HU B TNPOTEPO30MCKON dpey», «Pa3sBuTHE XH3HM B NAJICO30MCKOM 3pey,
«Pa3BuTHe K13HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KaHO30UCKOM 3peE»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOTO MUPay.

O6opynoBanue: repbapud pacTEHUW pPa3TUYHBIX OTHETOB, KOJUICKIIUH
HACEKOMBIX, BJI&YKHbBIC IMpENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, dYyuesla NTUIl W 3BEpeu,
KOJUICKIIMM OKaMEHEJIOCTEH, MOJIE3HbIX HMCKOMAEMBbIX, MYJSIKH OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  sa0oparopHas padora «MoJenupoBaHHE  OIBITOB
Muepa—tOpu 1Mo n3ydeHnto aOMOTEHHOTO CHHTE3a OPTaHUYECKUX COCTMHCHUH B
NEPBUYHON aTMochepey.

JlaGopaTopnasi paGora «/3yueHue u OmNMCAaHUE HCKOMAEMBIX OCTATKOB
JTPEBHUX OPTaHU3MOB.

IIpakTnueckas pa6ora «l3yueHue 0OCOOCHHOCTEH CTPOCHHS PACTCHHI
Pa3HBIX OTACIIOBY.

IIpakTuuyeckas padora «3yuenne ocCOOCHHOCTEH CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AaHTPOIIOT eHe3

Paznensl 1 3a7aun aHTPONOIOTHU. METOIbI aHTPOIOJIOTUH.

CraHOBIICHHE TPEACTABICHUNA O MPOUCXOXKACHUHU 4eJOBeKa. Penurmnosnsie
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ JKUBOTHBIMU. CHUCTEMATHUECKOE MOJO0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpQoJIoTHYECKHE, AMOPHOJIOTUYECKHE, (hU3HOTOTO-OMOXMMUYECKHE,
noBesieHueckue. OTanuus yeaoBeKka OT KMBOTHBIX. [IpAMoxoxkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. PazBUTHE TrOJIOBHOTO MO3ra U BTOPOM CHUTHAJIIBHOU
CHUCTEMBI.

JIBrxymue cwibl ((hakToOphl) aHTPOITOTEHE3a: OWOJIOTHYECKUE, COITUATbHBIC.
CooTHoIIeHNE OMOTOTHIECKUX M COMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIC CTaJMU aHTPOTIOTeHEe3a. PaHHWE dYemoBEKOOOpa3HBbIC O00E3bSHBI
(IPOKOHCYJIBI) U paHHUE MOHTUJIBI — OOIIKE TPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U
J0JIe. ABCTPAIONUTEKU — JIBYHOTHE TMPENKU JtoAeil. YeloBeK yMenbli, NepBbIC
W3TOTOBJIEHUS OpyAud TpyZa. UenoBek mpsAMOXOIAIINM U MEPBBIM BBIXOJ JIIOACH
3a  mpemensl  Adpuku. YemoBek reiaenbOeprckuii —  OOmME  MpEeoK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa M YE€JOBEKa pa3yMHOro. UernoBeK HEaHAEpTalbCKUN
KaK BHUJ JIFOJAEH XOJIOJHOro Kinmara. YelnoBeK pa3yMHBId COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHME KOHTHMHEHTOB 3a Tpenenamu Adpuku.
[TameoreneTrka 1 NajaeoOreHOMHMKA.



DBOJIOIUS COBPEMEHHOI'O 4ejoBeka. EcTecTBEeHHBIH OTOOpP B MOIMYJISLMSIX
yenoBeka. MyTallMoHHbIA mporecc W noaumopdusMm. IlomyssiiMoOHHbIE BOJIHBI,
npetid reHoB, mMurpanus u «3PQGEKT OCHOBATENS» B MOMYJSALUAX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckne pacel. [loHatne o pace. bosbline pacel: €BpOINEOUHAs
(eBpasmiickasi),  aBCTpaJlo-HErpoujiHasi  (dPKBaTOpuaibHAas),  MOHTOJOUIHAS
(a3maTcko-amepuKaHcKas). Bpems u myTH pacceneHusi 4eloBeKa MO IUIaHETE.
EnuncTBO  yenmoBeueckux pac. HayyHas  HECOCTOSTENBHOCTh — pacH3Ma.
[TpucnocoO0neHHOCTh 4YeNoBEKa K pa3HbIM YCJIOBHMSIM OKpY)KAIOIIEH Cpeabl.
BnusHue reorpaduueckoit cpenbl U Jpeiipa TeHOB Ha MOpP(DONOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MeXTuCIUIUIMHApHBIE ~ METOAbl B (usmueckord  (OMOJOTHYECKOH)
AHTPOIOJIOTMHU.  ODBOJIIOLIMOHHAs ~ AHTPOINOJOTMS M Ma€0aHTPOIOJIOT s
YeJIOBEYECKUX NOMYJsAUUi. bHoconMalbHbIE UCCIEN0BAaHUS NPUPOJBI YEJIOBEKA.
HccnenoBaHue KOBOMIOLMH OMOJIOTUYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JdemoncTpanumn

[Toptpetsr: Y. lapBun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.

Tabnu1p! 1 cxembl: «MeToabl aHTPOMOIOTHI», «['0JTOBHON MO3Tr UeIoBeKay,
«YenoBekooOpa3Hble 00€3bsiHb», «CKENeT 4YeIOBEKa W CKEJNeT IIMMIIaH3e»,
«PyMMeHTBI 1 aTaBU3MBbL», «/IBHXKYIIME CHUIIBI AHTPONIOTE€HE3a», « DBOJIOLIMOHHOE
IpEeBO  4YeJIOBEKa», «ABcTpajonurek», «YemoBek  ymenbli», «UYenosek
NPAMOXOISIIMNY, «JleHncoBckui uyenosek» «Heanneprampusy, « KpoMaHbOHIBI,
«IIpenku uyenoBeka», «Tanbl HIBOJIOLUH YEJIOBEKa», «Pacel uenoBekay.

OOopynoBaHue: MyJSKM  OKAMEHEJOCTEH, TMpeAMETOB MaTepUalbHON
KyJIbTYpbl TpPEAKOB 4YeJOBEKa, penpoaykuuu (¢portorpapuu) KapTUH C
MUGDOIOTUYECKUMU ¢ OMONCHCKUMHU CIOKETaMH TPOUCXOXKACHHUS YelIOBEKa,
¢dororpaduu Hax0JOK UCKONAEMBIX OCTATKOB U€JIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJoBEeKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YeJIOBeKa W KUCTH
HIMMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnass padora «l3yueHne OCOOCHHOCTEH CTPOCHHSI CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnyeckas padora «/3ydeHne 3KOJOTHYECKHUX aJanTallil YeTOBEKA.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOLICHHSAAX OPraHM3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kaloule cpeaoi

3apoxaeHue U pa3BUTHE 3KoJoruu B Tpyaax A. 'ymoonsara, K. @. Pynbe, H.
A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl U 3amauu
sKosoruu. CBs3b DKOJIOTUU C IPYTHUMH HAYKaMH.



Metoapl skonoruu. IloneBpie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTUU:
NpUPOJIHbIE W JabopartopHble. MojaenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKPYKaIOIIEH CPebl: TOKATBHBIA, PETUOHATBHBIA U TJI00ATHHBIMN.

3HaUYEHHE OJKOJOTMYECKUX 3HAHUM JUIsI  4YeJIOBEKa. OJKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBA3EH 4elIOBEUeCTBa ¢ Ipuponon. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPbI U SKOJIOTHYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoncTpanumn

[Moptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Ceseprios, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxembl: «Paznensl 3konorun», «Meroapl skojorum», «Cxema
MOHHUTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTopHuas padora «3yuenue METOJIOB DKOJIOTUYECKUX
HCCJIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkojorudeckue (HpakTopsl U 3aKOHOMEpHOCTU UX AeicTBus. Kinaccudpukanus
IKOJIOTUYECKUX (HaKTOPOB: abMoTHUECKHe, OMOTHUECKHEe, aHTponorennbie. Oomume
3aKOHOMEPHOCTH JAEWUCTBUA 3KoJorndeckux ¢akropoB. [lpasuno muaumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHu3MBbI.

Abuotnyeckue ¢akroppl. CBeT Kak 3kojorumueckuil ¢akrop. JleiicTBue
Pa3HBIX Y4YaCTKOB COJIHEYHOI'O CIEKTPa HA OpPraHU3MBbl. DKOJOTMYECKHE TPYIIIbI
pacTeHM M >KUBOTHBIX MO OTHOWIEHHIO K cBeTy. CHrHampHass poJib CBETA.
doTonepruoan3M.

Temneparypa kak bsKojoruyeckuit ¢akrop. JlelicTtBue Temmneparypsl Ha
Oopranu3Msbl. [IOMKMIOTEpMHBIE H TOMOMOTEPMHBIE OPTraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skomoruueckuit Qakrop. IlpucnocoOieHusi pacteHuit k
nojiepxaHuo BojgHoro Oananca. Kiaccugukanus pacTeHUN MO OTHOLIEHUIO K
Boze. [IpucrnocoOnenus )KUBOTHBIX K U3MEHEHUIO BOJHOI'O PEKUMA.

Cpenbl oOWTaHHA OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
IyOMHHAsT  MOJIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHUYECKHE
OCOOEHHOCTH cpell oOuTaHus oOpranu3moB. llpucnocoOieHuss OpraHu3mMoB K
JKU3HU B Pa3HbIX cpeaax.

buomornueckne put™Mbl. BHemHne u BHYTpeHHHME pUTMBL. CyTOYHBIE H
TOIUYHbIE PUTMBL. [IpHCOCOOIEHHOCT OPraHM3MOB K CE30HHBIM H3MEHEHHUSM
YCIIOBUU KU3HU.

Xuznennoie Qopmbl opranusmoB. [loHsiTue o KU3HEHHOW (opme.
JXKuzHeHHble POPMBI paCTEHUI: 1E€PEBBS, KyCTAPHUKHU, KyCTAPHUYKH, MHOT'OJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOnOHTHI, a3poOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KHU3HH.

buotnueckue gpakropsl. Buabsl OMOTHUECKUX B3aMMOIEUCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapa3sutusm, koomepaius, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue,  ¢opuueckue, (padbpuueckue).  3HaAUCHUE
OMOTMYECKUX B3aMMOJICHCTBUU [Jii CYUIECTBOBAaHUSA OpPraHU3MOB B Cpele
oburtanwus. [IpUHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHncTpauuu

Tabmuupbl U cxembl: «IKojorudeckue ¢GakTopey, «CBETOBOW CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJIOJHOKPOBHBIE KUBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOWUTaHUS OPTraHU3MOB», «DBHOJOTHYECKHE PUTMBD,
«Kuznennoie  QopMbl  pacTeHui», <«KuzHeHHbIE  (OPMBI  KUBOTHBIXY,
«JKocUCTEMA MUPOKOIUCTBEHHOIO JIECay, « DKOCUCTEMA XBOMHOIO Jiecay, «llenu
nutanusy, «XumHudectBo», «Ilapazutuzmy», «KoukypeHuus», «CuMOU03»,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUd M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX HJKOJOTMYECKHX (HaKTOpOB, repOdapuu CBETOIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETONIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUS, TepOApUU U KOJJICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHWH, Uydena MTHIl U 3Bepe, repdbapuu
pacTeHul, OTHOCSIMXCS K rurpoduram, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMU >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpejax,
repbapud W KOJUIGKIMA PACTEHUH U IKUBOTHBIX, OONAJAIOMIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM KM3HU, repOapuu u
KOJUICKIIUU DPACTEHUM M >KUBOTHBIX PA3JIMYHBIX >KHU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnass padora «BpisiBIeHHE MPUCITIOCOOIECHUN OPTraHU3MOB K
BIIUSIHUIO CBETAY.

JlabopaTtopHass padora «BpisiBIeHHE MPUCIIOCOOIECHUH OPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

Jlabopatopnass pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosorust BUIOB U MOMYJISIM A

DKOJIOTUYECKUE  XApPAaKTEPUCTUKH  MOMYJISIUU. [lomynsimua ~ kak
ouonoruueckas cucrema. Poiab HEOAHOPOJHOCTU Cpefibl, (PU3HUECKUX OaphepoOB U
0COOEHHOCTE OMONIOTuU BUJOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPhI
nonyisiuuid. OCHOBHBIE TIOKa3aTEeNM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3paCTHAasi M IIOJIOBAasl CTPYKTypa, POKIAAEMOCTb, MPUPOCT, TEMII pOCTa,
CMEPTHOCTbH, MUTPALIUSL.

DKOJOTMYeCcKasi CTpyKTypa momyiasiuuu. OUeHKa YUCICHHOCTH MOIMYJISLHH.
JnHaMuka MNOMyJIsiUMM M €€ perysisanus. buoThudeckuid MOTEHIMaNl MOMYJIALNY.
MopaenupoBanue TMHAMUKH TTonyssiuy. KpuBble pocTa YNCIEHHOCTH TOMYJIALINH.
KpuBble BbDKMBaHUSA. Perynsmus 4YHCICHHOCTH TOMYJSIUANA: POJIb (PaKTOPOB,
3aBUCAIINX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTUUECKUE CTPATETUU BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKojoruyeckod Huie Bujpa. MectooOutanue. MHoromepHas
Mozenb akosiornyeckor Humm Jx.M. XatumHcona. Pa3smepsl 3konorudeckou
Hui. [loTeHnmanpHas u peanu3oBaHHAsT HUILIM.

Bun xak cucrema mnonynsuuii. Apeaybl BUAOB. BHUIBI U UX KU3HEHHbBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBAJIICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUIpPAlMil JKUBOTHBIX. buoiorunueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdemoncTpanumn

[Toptper: k. Y. XaTtunHCOH.

Tabmuubl ¥ cXeMbl: «OKOJOTUYECKHE XapaKTEPUCTUKU TMOMYJISLIUNY,
«IIpocTpaHCcTBEHHass  CTPyKTypa mnomyisanun», «Bo3pacTHbple  NHpaMuAbI
nonyysiiumn», «CKOpOCTh  3aceleHHs] TMOBEPXHOCTHM 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Moaensb 3xkomornueckon Humm Jx. M. Xaranaconay.

O6opynoBanue: repdapruy pacTCHUM, KOJJICKIINH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «IIpucnocoGieHus ceMsiH paCTeHHM K pacCeCHUION.

Tema 9. Ikos10rus COO0IECTB. IKOJIOTHYECCKHE CHCTEMBI.

CoolmiectBa opranum3moB. buoneno3 u ero crpykrypa. CBs3um MeExXIy
OpraHn3MaMu B OMOIIEHO3E.

Okocucrema kak OTkpbiTasg cucrema (A. [x. Tencnu). DOyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B SKOCHUCTEME: INPOJYIEHTbl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpodudeckume menu U ceTH. AOUOTHYECKHE OJIOKHU
skocucteM. [1ouBbl 1 Wbl B 3KOcUcTEMaX. KpyroBopoT BEHIECTB U MTOTOK SHEPTUU
B 9KOCHCTEME.

OcCHOBHBIE  TIOKa3aTeIW  3KOCUCTEMBbl. buoMacca W OPOAYKIUSL.
DKOJIOTUYECKHUE MUPAMUJIBI UUCeT, OMOMACCHI U SHEPTHH.

Junamurka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuduHbie U
BTOPUYHBIE CYKUECCUM W WX NPUYUHBIL. AHTPOIOIEHHBIE BO3JICUCTBUSA Ha
cykueccuu. KnumakcHoe coobiiectBo. buopasnooOpasue u moiHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03€D U peK. IKOocUcmemvl Mopeu u
oKeanog. IKocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbvitb.

AHTpOIIOT€HHBIE 3KOCUCTEMBbI. ATrposkocucTteMa. ArpoieHo3. Paznuuns
MEKy aHTPOIIOT€HHBIMH U MPUPOAHBIMU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOO3KOcHUCTeM. ['opojckas
baopa u ¢dayna. CuHanTpomuzamus ToOpojckoi (ayHbl. buonormdyeckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OpPraHU3MOB B
sKocucteMax. Ponb kackadHoeo sghgexkma u 6ud08-30ugpukamopos (Kiroueswvix
61008) 8 QyHKYUuoHUposaHuu 3Kocucmem. IlepeHOC PHEPrUH M BELIECTB MEXKIY
CMEXHBIMH 3KOCHUCTEMAMH. Y CTOWYUBOCTh OPraHU3MOB, MOMYJISIIAN U SKOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U AaHTPOIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmwi 8030eticmeus 3aepA3HeHUll  pA3HbIX Munos Ha
cyOOpeaHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U DKOCUCTEMHOM YPOBHSIX,
OCHOBbI  KOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€lCMBUsL.
MeTo10J10r1sl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JdemoncTpanumn
[Toptper: A. JIx. Tencnu.
Tabmumer  u cxembl:  «CTpykTypa  OuomeHosa»,  «3JKocucrema

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOrO yeca», «DyHKIIMOHAIbHbBIE
TpyNIbl OPraHU3MOB B JKOCHCTEMEe», «KpyroBopoT BemiecTB B 3KOCHUCTEME,
«llemn mutanws (MacTOUITHAS, TETPUTHAS)Y», « DKOJIOTHICCKAs TTUPAMUIA YUCET,
«IJKoJornyeckas nupamuga Ouomacchl», «IKOJOTHYECKas MUpPaAMUA SHEPTHUI,
«O0bpazoBanue Oonotay, «I[lepBuunas cykieccus», «BoccranoBieHue jeca mocie
noxkapa», «I9KOCHUCTeMa 03epay», «ATporeHo3», «KpyroBopoT BemeCTB M MOTOK
SHEpPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

Ob6opynoBanue: repoapun pacTeHU, KOJJIEKIIMK HACEKOMBIX, Yydelia MTUILl U
3Bepeil, repdapuu KyJbTypPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIh
KOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypoo3IKOCHUCTEMBI».

JlabopaTtopnass padora «l3ydeHue pasHOOOpa3wsi MEIKHX ITOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKYpCUsi B TUIIMYHBIA OHOreoneHos (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKypceust «IKCKYpCHsl B arpo’KOCHCTeMy (Ha TOJie WM B TEIJIMYHOE
XO3SIUCTBO)».

Tema 10. Buocdepa — riodanbHas IKOCUCTEMA

buocpepa — obOmermnanerapHas o0onouyka 3emid, TA€ CYLIECTBYET WIIU
CyllleCTBOBaJIa XU3Hb. Pa3BuTHe npenacrasienuil o Ouocdepe B Tpyaax J. 3rocca.



VYuenue B. W. Beprajackoro o 6uocdepe. O6mactu 6uochepsl u e€ cocran. XKuboe
BEIIECTBO OHOC(hepsl U er0 PYHKIINH.

3aKOHOMEPHOCTH cyIecTBoBaHusl 6uocdepsl. OcoOeHHOCTH Onocdepbl Kak
ri106aibHON 3KOCUCTEMBI. JlnHaMudeckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIIECTB U OMOT€OXUMUYECKUE IUKIBI (YTIeposia, a30Ta). PUTMUYHOCTH SIBICHUN
B Ouocdepe.

3oHansHOCTE Omochepnl. [lonsatne o Oumome. OCHOBHBIE OHOMBI CYIIIH:
TyH/Ipa, XBOMHBIC JIeca, CMEIIAaHHBIC U MUPOKOJIMCTBECHHBIC JIeCa, CTEIIH, CaBaHHBI,
MyCTBHIHU, TPONTMYECKHUE Jieca, BRICOKOropbs. KiimMar, pacTUTeIbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (PyHKITHS KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO MOTCHITHATA H
onochepHbIX PyHKIUI.

JdemoncTpanumn

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

Tabmuubl u cxembl: «l'eocthepsr 3emnu», «KpyroBopor azora B mpupojie»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopor Kuciopoda B TMPUPOICH,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «Knumatudeckue
nosica 3emnn», «TyHnapa», «Tairay, «CMmemaHHblid jecy», «IIIMpOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponudeckuii jgecy.

Oo6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU )KUBOTHBIX.

Tema 11. YesroBek u OKpy:xa0OIIAfA Cpeaa

OKOJIOTUYECKUE KPHU3UCBl W KX MpPUYMHBL. Bo3geicTBue delnoBeKa Ha
ouochepy. 3arpszHeHue BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBel. OxpanHa
MTOYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

AHTpONIOreHHOE BO3JIEHCTBHE HA PACTUTENbHBIA M KMBOTHBIA MuUp. OXpaHa
PaCTUTENBHOTO W KMBOTHOTO Mupa. OCHOBHBIC NPHUHIUIIBI OXPaHbI MPUPOIBI.
Kpacaeie xuHuru. Ocob6o oxpansemble mnpupomnbie Tepputopun (OOIIT).
boranudeckue caipl U 300J10THUECKUE TTAPKHU.

OCHOBHBIC TPUHITUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEYECTBA W TPHUPOJIBIL.
PammonanpHO€  MPHUPOAONONB30BAHME M COXpaHEHHE  OMOJOTHMYECKOTO
pazHooOpaszust 3emiu. OOIME 3aKOHOMEPHOCTH TJI00ATbHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOSTHBIE MOCIEACTBUS.

Pa3BuTne METOOB MOHHUTOPWHTA pAa3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. CucmemHvle UCCIE008aAHUSL nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuusaowue 00cmyn K
uHgopmayuu no COCMOSAHUNO OMOENbHbIX 6U008 U dkocucmem. (OCHOBbL



sKopeadbunumayuyu IKocucmem U Ccnocobo8 6Oopvbobl ¢ OUONOBPENHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHbixX d9KOCUCTNEM.

JdemoncTpanumn

Tabmuubt w  cxembl:  «3arpsi3HeHue  atMochepwl»,  «3arpsi3HEHHE
ruapocheps», «3arps3HeHue MouBbl», «[lapHukoBbIi  3PdexT», «Ocobo
OXpaHsAEeMbIE TIPUPOTHBIC TEPPUTOPHUIY, «MOJIETH YIIPaBIIEMOTO MUPay.
O6opynoBanue: doTtorpaduu OXpaHIEMBIX PACTEHUH W JKUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHoi KHUITH pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BUOJIOT'U HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJabTaTaM OCBOCHHS
00yJaroImMUMHUCI TIPOrpaMM CpPEIHEro o0Iero oOpa3oBaHUs: JIMYHOCTHBIC,
METaIpeIMETHBIE U TIPEIMETHBIC.

B cTpyKkType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHS MPOTPAMMBI TI0 OWOJIOTHH
BBIICIICHBI CIICAYIOIINE COCTABJIAIONINEG: OCO3HAHUE OOYYAIOIIMMHUCS POCCHUICKOMN
rpaXIaHCKON UACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACICHUIO, Haluyue momusayuu K OOyYeHHIO  OHOJIOTHH,
yeleHanpaeieHHoe paszeumue BHYTPEHHUX YOEXKJICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HUCTOPUYECKUX TPAIUIIMN pPa3BUTUA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIMXCSI PYKOBOJICTBOBATHCSI B CBOESH
JESITEILHOCTH II€HHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIMMU CHUCTEME
OuoJioruueckoro  oOpa3oBaHUsA, Haauuyue  NPABOCO3HAHUS  DKOJOTHUECCKOMN
KYJBTYPbL, CHOCOOHOCMU CMABUMb 1ETU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS TIPOTPAMMBI 110 OMOJIOTHH JTOCTHUTAIOTCS
B E€IWHCTBE Y4YeOHOHW U BOCIIUTATEIIBHOM JESITCIPHOCTH B COOTBETCTBHH C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMA B OOIIECTBE IMpaBWIAMH M HOpPMaMU
MOBEJICHUSI U CIOCOOCTBYIOT IIpolieccaM CaMOIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTUS BHYTPEHHEW TMO3UIMU JIMYHOCTHU, NATPUOTU3MA H
YBOKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa M CTaplIeMy IOKOJICHUIO,
B3aMMHOT'O0 YBa)XCHHUS, OCPEKHOTO OTHOMICHHS K KYJbTYPHOMY HACICIUI0 U
TPaJULMsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickor ®enepanuu, Npupoae u
OKpYXaroUen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS y4yeOHOro mnpeamera «buomorus»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh M CITOCOOHOCTH 00YUYaOIINXCS PYKOBOJICTBOBAThCS
cOpMUpPOBAaHHOM BHYTPEHHEH IMO3UIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPAAUIUOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTBITA U ONBITA JCSITEILHOCTH B MPOIIECCE pealu3allii OCHOBHBIX HaIpaBJICHUM
BOCITMTATEJIbHOM AEITEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM TIO3UITUH 00YJaIONMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)KEHHE
3aKOHAa M MPaBOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y49eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX M TO03HABATEILHBIX 3a/a4, BBITIOJIHCHUH
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENATh COOCTBEHHYIO TO3MIMIO IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHATH €€;

YMEHHE YUYHUTHIBaTh B CBOUX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH ¢ pa3sHBIMUA YOCKICHUSIMH, KyJIbTYPHBIMUA IIEHHOCTSIMHU U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOIO BBIIIOIHEHUS
y4eOHBbIX, TIO3HABATENBHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHHMIO ONIOHEHTOB IMpHU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OHOJOTMYECKOTO COACPHKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM AESITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAaHHOCTH POCCUIUCKON TpaXkTaHCKON UIECHTUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepea PonuHol, ropaoctu
3a CBOM KpaH, CBOXO PomnHy, CBOW fA3BIK M KYJbTYpPY, IPOIUIOE M HACTOSIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUIO U MaMSATHUKAM IPUPO/IbI,
JNOCTHXKEHMM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OHMOJOTHHM, TOHWMAHUS 3HAYEHUS OHWOJOTMH B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTb, FOTOBHOCTh K CIYXEHHIO W 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAL0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUICKOIO HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAaHHOIO IMPUHATUSA LEHHOCTEW CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauusMu HaponoB Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUH;

MOHUMAHUE SMOIIMOHAIBHOTO BO3/ICMCTBHUS JKUBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HBbIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISITH KAYECTBA TBOPUYECKON JTUIHOCTH;

5) ¢u3uyeckoro BocnUTAHHS, (GOPMHPOBAHUA KYJLTYPbI 310POBbA U
IMOLMOHAJIBHOIO 0J1ar0NOJyYHUs:

NOHUMAHUE U peau3alus 3J0poBoro u 0Oe3omacHoro oOpa3a >KHU3HU
(3m0opoBOE€  TWUTaHWE, COONIOACHWE THUTHCHHYECCKUX TIpaBUI W HOPM,
cOTaHCUPOBAHHBIN PEKUM 3aHATHH W OTHABIXa, perysipHas ¢Gu3udecKas
aKTUBHOCTbH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE I[IEHHOCTH TIPaBUJ HUHIUBUIYAILHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TIOCIICJCTBUNA W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10TI00HE;

FOTOBHOCTh K AKTHBHOM JI€SITEIbHOCTH TEXHOJOTMYECKOM M COLUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3iudHbiM chepaM MpoPecCHOHATILHON ACATEIbHOCTU, YMEHUE
COBEpIAaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccud ©W  pealn30BBIBATH
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHWIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH KU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHMS

DKOJIOTHYECKH I1eJIECO00pa3HOe OTHOIICHUE K TMPHUPOJIE KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHSI OJKOJOTMYECKOW KYJIbTYphl: TPHOOPETEHHE OIbITa
IUTAHUPOBAHUSI TOCTYIKOB W OIEHKM HX BO3MOXHBIX TOCIEICTBUMA ISt
OKPYXKaIOLIEH Cpebl;

OCO3HaHHE TN00AJIHHOTO XapaKTepa JKOJOTHYECKHX MpoOsieM W MyTed HuX
peIIcHUS;

CIIOCOOHOCTh HCIOJB30BaTh NPHOOpETaeMble NpPU HW3YYEHUU OUOJIOTUU
3HAHUST W YMEHHUS TIPU PEIICHUU MpoOJieM, CBSI3aHHBIX C PpallMOHATBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOZCHUE  TpaBWI  TOBEIACHUS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXpPAaHEHHWE pPAaBHOBECHS B JKOCHUCTEMAaX, OXpaHYy BHJIOB,
AKOCHUCTEM, OroCchephl);

AKTUBHOE HEMPUSATHE JICUCTBHUM, MPUHOCIIIMX Bped  OKPYKAIOMICH
OPUPOIHON Cpelie, YMEHUE MPOTHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHYECKUE
MIOCJIC/ICTBUS MPEANTPHHUMAEMBIX ACHCTBUN U TIPEIOTBPAIATh UX;



HAIMYUE PA3BUTOTO SKOJOTUYECKOrO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITA JIeATEIILHOCTH AKOJIOTUYECKOM HANpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI MMM B IO3HABATEIbHOW, KOMMYHUKATUBHON M COLMAIBHOU
MIPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTUUYECKOU NEATEIBHOCTU SKOJOTHYECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIILCKOM KYJIBTYPbl KaK CpelICTBA
B3aUMOJCHUCTBUSA MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

MOHNUMAaHUE CHenupUK OWOJOTHUH KaK HAayKH, OCO3HaHHS €€ pojau B
GbopMUPOBAHUM PALMOHATLHOTO HAYYHOT'O MBIIUICHUS, CO3J@aHUM 1E€JIOCTHOTO
MpECTaBICHUS 00 OKpPYXaloIlleM MHpPE Kak O €IMHCTBE MNPHUPOJbI, YeJIOBEKa U
o01ecTBa, B TO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEH MW PEIICHUH IIPoOjIeM
COXpPaHEHHMS MTPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHH I COBPEMEHHOMW IMBUIM3AIINU:
obecriedeHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JIaHHE TEPCIECKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  peIIaTh PECYpCHBIC MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA IMyTEeH BBIX0J1a U3 TJIO0ATBHBIX IKOJIOTHUYECKUX MPOoOIeM U
obecrieueHnss  mepexoJga K = YCTOWYMBOMY — Pa3BHTHIO,  PaIlMOHAIBHOMY
UCIIOJIb30BaHUIO TIPUPOJIHBIX PECYpPCOB W (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B IIOJYyYCHHH OWOJOTMUECKUX 3HAHMM B IEIIX
MOBBIIIEHUS OOIIEN KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTAaBHOHM 4YacTH (PYHKIIMOHAIBHON rpaMOTHOCTH OOydaromuxcs, Gopmupyemon
IIPU U3YYEHUH OUOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJIOB ITO3HAHUSA, MCIIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH WCIOJIh30BaTh IIOJIy9aeMble 3HAHWS IS aHalu3a |
OOBSCHEHHSI SBJICHHM OKPY’KAIOIIETO MHUpPA M MPOUCXOIANINX B HEM H3MCHCHHMH,
yMEHHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB U
MMEIOIINUXCS JAHHBIX C LEJBIO TTOJYYCHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIOJIL30BAaTh OWOJIOTMUECKHE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH OCYLIECTBISATH
MPOCKTHYIO U UCCIIEN0OBATEIbCKYIO JIEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIC;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO M
caM000pa30BaHMIO, K AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUK MO OHOJIOTHU B
COOTBETCTBHHU C )KU3HCHHBIMU OTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHUS y4deOHOTro mpeameTa «buomorus
BKJIIOYAIOT: 3HAYUMBIE JUIsi (OPMUPOBAHMS MHPOBO33PECHUSI O0O0YYaAIOUIUXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHaAyYHbIE MOHSITHS, OTPaXKaIoIue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEHU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4HbIH (DAKT, TPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJIeIOBaHME,  HAONIOJICHHE, U3MEPEeHHE,  JKCIEPUMEHT U JIpyrue);
yHUBEpCalbHble YyueOHBIE JCHCTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIE), o0ecreynBaroye dbopmMupoBanue (yHKIHMOHATBHOM
IPaMOTHOCTH U  COIMAJIBHOM KOMIETCHIUH OOYyYarolMXcCs; CIIOCOOHOCTD
oOyuaromuxcs HCIIOJIB30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  yHHUBEpCalbHbIE Y4YeOHblE JIEHCTBUSA B
MI03HABATEJIbHOM U COIIMAILHOM MPaKTUKE.

B pesynbrare wu3ydeHHss OWOJOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust y oOydaromerocs OyayT copMHpOBaHBI IO3HABATEIHHBIC
YHHUBEpCaIbHbIC yUeOHbIE TEHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUeOHBIE
NEUCTBUS, pEryJIsTUBHbIE YyHHUBEpCajbHble Yy4eOHbIE JEHCTBUS, COBMECTHas
JeSITEIbHOCTb.

MeTtanpeaMeTHbIE pe3yibTaThl OCBOSHHUS MPOTPAMMBI CPEIHEro OOIIEero
o0pa30BaHUs TOJKHBI OTPaXkaTh:

Osiajenue YHUBeEpPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AefiCTBUSIMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSITENIbHO  (pOpMyJHpOBaTP M aKTyaJIM3WpOBaTh  MpoOieMmy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHUM 3HAHUNA NPUEMBI JIOTMYECKOIO MBILIUICHUS
(aHanmM3a, CUHTE3a, CpaBHEHUS, KilaccupuKkanuu, 0000IEeHNs), PpAaCKPhIBATH CMBICT
OMOJIOTMUYECKUX TOHATUHN (BBLACIATh X XapaKTEepHbIE MPU3HAKH, yCTaHABINBATH
CBSI3U C APYTUMHU MOHITHUIIMHU);

ONpeAeATh LEIU JCATENIbHOCTH, 3aJaBasl IapaMeTpbl M KpPUTEPUH HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl JESATEIILHOCTH C TOCTABJIEHHBIMU LEISIMU;

UCTIOJB30BaTh OMOJIOTHYECKHUE MOHATHS Al 00BsICHEHUS ()aKTOB U SIBJICHHMA
YKABOW NPUPOJIBL;

CTPOUTHb JIOTMUECKHUE pacCyKIeHUs (MHAYKTUBHBIC, JEIyKTHUBHBIEC, I10
aHaJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B PacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMUS;

OPUMEHATh  CXEMHO-MOJENBHBIE  CpeACTBA  JJIA  TMPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUIN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TakK€  MPOTUBOPEUMHA  pa3sHOro0  poja,  BBISBIEHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUTAH PEUICHHS] MPOOJIEMBbI ¢ Y4ETOM aHaIM3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKU TOCIIEICTBUN ACSITEIbHOCTH;

KOODAMHHUPOBATh M  BBIMOJNHATH pabOTy B  YCIOBUSX  PEATbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE JeiiCTBUSA:

BJIa/IETh HaBBIKAMH Y4EOHO-HCCIEA0BATEIBCKON M MPOCKTHOM JNESTEIbHOCTH,
HaBBIKAMHU  paspelieHuss mpobieM, CIHOCOOHOCThIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY MTOMCKY METOOB PEIICHUS MPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MTO3HAHMS;

UCIIOJb30BaTh pPa3jIMyYHblEe BUJbl JEATEIBHOCTU [0 IOJIYYEHHIO HOBOIO
3HaHUS, €ro HWHTEpIpeTany, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Y4EOHBIX
CUTYaIlUsAX, B TOM YHUCIIE TP CO3JaHIH YICOHBIX U COLMATBHBIX TPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUICHHS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (POpPMYJIMpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHON
JESITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh MIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJHU3WpOBaTh 3ajaudy,
BBIJIBUTATh TUIOTE3y €€ pPEIICHHs, HAaXOAUTh apryMEHTHI JJisl JI0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHS 3aJadyd  Pe3yJbTaThl,
KPUTHUECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN IMOMCK IMEpPeHOca CPEICTB M CIOCcO00B
JEeHUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yYMETh MEPEHOCUTh 3HAHMUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JIacTH
KU3HEIESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJEU, MpeaaraTb OPUTHHAIBHBIC MOAXONbI M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX UH(OpMAIMK (TEKCTE y4eOHOTro
nocoOusi, Hay4YHO-IOMYJISIPHOM JuTepaType, OMOJOrMYECKUX CJIOBapsAX U
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHeTe), aHaIM3UPOBATH



UH(OPMAIUIO PA3TMYHBIX BUJIOB U (JOPM IPE/ICTABICHUS, KPUTUUECKU OLICHUBATH
e€ IOCTOBEPHOCTh U HEITPOTHBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH Pa3IUIHBIC METOABI TP TOWCKE H
oTOope Ouosiormueckorl nHPopManuu, HeOOXOAUMON JUIsl BBIMOTHEHUS! Y4EeOHBIX
3aj1ay;

MpUOOPETaTh OMBIT HCIIONB30BAHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO WCITOJIb30BAHUS Pa3TMIHbIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BBIOMpPAaTh  ONTUMAJBHYIO  (QOpMYy  TpEACTABICHUS
ouosnornyeckoi nHdopmanuu (Cxembl, rpaQuKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH
H pyToe);

WCIIOJI30BaTh HAYYHBIA SI3BIK B KAaueCTBE CPEICTBA MpU paboTe C
Owonornyeckolt WHPOpMANKMEH: MPUMEHITh XUMHUYECKHE, (U3UICCKUE U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (OpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U NPEOOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAcCloO3HaBaHWS W 3alUThl  WHOOpMaIH,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAITMH BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCYKIaeMod TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHHUS OTHOCUTEIHHO BBIMOJHEHUS MpeJiaraeMomn
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3MIIMKM JIPYTUX YYACTHUKOB
JIAaJIora Uik TUCKYCCHUH);

pacmo3HaBaTh HEBEepOaNbHBIC CpPEACTBA OOIIECHUS, IMOHUMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYallU,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMH CIIOCOOAMHU OOIICHUS W B3aMMOJICHUCTBHS, MOHUMATh
HaMEpEHUS IPYTUX JIIOJICH, TIPOSBIIATh YBAKUTEIHLHOE OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU popMe hopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHMMAaTh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUIYATLHON
paboThI TIPU PEIICHUH OMOJOTUYECKOM MPOOIEeMbI, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JCHCTBUU C YYETOM OOLIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTUBA;



IPUHUMATh  LE€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JCWUCTBUS IO €€ TOCTHKEHUIO: COCTAaBIIATh IUIAH JICVUCTBUM,
pacmpenenarTb poiad C y4€TOM MHEHUH YYacTHHMKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMaHIBI B
oOIIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeularaTtb HOBBIE IPOEKTHI, OLICHUBATH HJAEH C TMO3ULUUNA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IIO3UTHBHOE CTPATETMYECKOE IOBEIACHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBJ1aieHNe YHMBEPCAIbHBIMH PEryJsTUBHBIMU ACHCTBUSIMM:

1) camoopranusauus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS MpPOOJIEM M HX
pEIlIECHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYyNKAaX IO OTHOUIEHWIO K KHBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTEJIbHO COCTaBJATh IUIAH pELIEHUS MpoOJIeMbl €  YYETOM
UMEIOIIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAITOYTCHHII;,

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieNiaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOW JpPYAMLIMUA B
pasHbIX 00JacTSIX 3HAHWH, TMOCTOSHHO TOBBINIATH CBOW 00pa3OBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJa/JIeTh  HaBBIKAMU  [IO3HABAaTEIbHOW  peIeKCHH  KaK  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM, HCIHOJIb30BaTh MPUEMBI pediieKCUU s OLUEHKU CHUTYyalluH, BbIOOpa
BEPHOI'O PELLCHUS;

YMEThb OLICHUBAThb PUCKU WU CBOEBPEMEHHO IMPUHUMATh PEIICHUA MO0 HUX
CHIKEHHIO;



IIPUHUMATh MOTHUBBI M apryMEHTBbl JpPYyI'MX IPU AaHaJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYIrHUX:

IPUHUMATh ceOs, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apryMEHTbl JpPYyIMX IPHU AaHaJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJI0BEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHUSI COJACPXKAHUS Y4eOHOTo MpeaMera
«buomormsiy Ha yrayOn€HHOM YPOBHE OpPHEHTHPOBAaHBI Ha OOCECICUCHHE
npopuiapHOro  00ydeHHs — oOydaromuxcs  Ouonorun. OHHM  BKIIOYAOT:
cnenuduyueckue g OUOJIOTUU HAyYHbIEC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIM 11O
OCBOCHHIO, MHTEPIIPETAIIMU U MPEeoOpa30BaHUIO 3HAHUM, BUJIBI JIEATEILHOCTH I10
MOJIYYECHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cuTyauusx. [IpeaMeTHble pe3ynbTaThl MPEACTABICHBI 110
roJlamMm U3y4eHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS ydeOHOoro npeamera «buonorus» B 10
KJaacce TIOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCT, 3HAHMK O MECTE W pOJIM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B
MO3HAHUM  3aKOHOB  MPHUPOJBI W  PEHICHHMH NpoOJieM  palroHaIbHOTO
MIPUPOIOTIOIB30BAHUS, O BKJIAJE€ POCCUUCKHX M 3apYOCKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIAJCHUE CUCTEMOM  OHMOJOTMYECKUX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraImue OUOJIOTUYECKHEe TEPMUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJIAILMsS, CaMOBOCIPOU3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHUE), OMOJOTMYECKUE TEOPUU
(knerounas teopus T. IlIBanna, M. [lnelinena, P. BupxoBa, XpoMocoMHast T€OpHs
HacienctBeHHoctu T. Moprana), yuenus (H. WM. BaBunmoBa — o meHtpax
MHOTOOOpa3usi U TPOUCXOXKJEHUS  KYJIbTYPHBIX  PACTeHHi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJCHUS, PACIICIUICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHaend, TrOMOJOrMYECKUX PSIOB B
HACJIEICTBCHHON U3MEHUYUBOCTH H. . Baswuiona), MIPUHLUIIBI
(KOMIUIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJIAMH HAYYHOTO TO3HAHHUS, HUCIOIb3YEMBIX B
OMOJIOTUYECKUX MCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/IEHNUE, SKCIIEPUMEHT);



YMEHHE BBIIEIATh CYIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
IYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OakTepuit, TpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pAacTEHUMU, >KMBOTHBIX, YEJOBEKAa, IPOLIECCOB IKUIHEACITEIbHOCTH,
MPOTEKAIONIUX B OpraHU3Max pPAacTEHUM, )KMBOTHBIX W UYEJIOBEKA, OMOJIOTUYECKUX
MPOIIECCOB: OOMEHa BemecTB (MeTaboNn3M), PEeBpAIICHHs] SHEPTUH, OpPOKEHUS,
aBTOTPO(PHOTO U TreTepoTPOGHOTO THUMOB MUTAHMS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, M€HO03a, TaMeToreHe3a, IMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  WHIUBUIYAIbHOTO  pa3BUTUSL  oOpraHu3ma  (OHTOTEHE3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXIY OpPraHOMAAMH KJIETKH M HUX
GYHKIHASIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIUAMH, MEKITY
OpraHaMM W CHUCTEeMaMH OPraHOB Yy pPAacTeHUH, >KMBOTHBIX M YEJOBEKAa M HX
(GYHKIUAMHU, MEXIYy CHCTEMaMH OPraHOB M WX (DYHKIHMAMH, MEXIy >STanamu
oOMEHa BEIIECTB, dTallaMy KJIETOYHOTO IHUKJIA U KU3HEHHBIX [IUKJIOB OPraHU3MOB,
JTanmamMu SMOPUOHAIIBHOTO PAa3BUTHS, T€HOTUNIOM W (DEHOTHNOM, (EHOTUIIOM H
(dbakTopamMu cpesibl OOUTaHUS;

YMCHHE BBISBIATh OTIMYUTEIIbHBIC MPU3HAKHA KUBBIX CHCTEM, B TOM YHCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BATh COOTBETCTBYIOIIME apPryMEHTBI, OMOJIOTHMYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIUKY JJI JOKa3aTelbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII;

yMEHHUE peniaTh OMOJIOrMYeCKUE 3a/1a4u, BBISABIATh TPUUUHHO-CIICICTBCHHbBIC
CBSI3M MEXKY UCCIENYEMBbIMU OMOJIOTHYECKUMU IPOLIECCAMU U SIBICHUSAMH, J€1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH JaOOpaTOpHbIE W MPAKTUYECKHWE padOThI, COOMIOAATH
mpaBuiIa nMpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaAHUEM;

YMECHHE BBIJIBUTAaTh THUIOTE3bI, IMPOBEPATh HX OSKCICPUMEHTATLHBIMU
cpenctBamu, GOpMyIHUpys IIeNb HCCIEAOBAHUSA, AaHAJU3UPOBATH IOIYYCHHBIC
pE3yNbTaThI U AETATh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B Y4€OHO-MCCIEAOBATEILCKOM padoTe Mo OMOJIOrHuw,
HKOJIOTUM U MEJIUIMHE, MPOBOJAMMOI Ha 0a3e MIKOJBHBIX HAyYHBIX OOILIECTB, U
nyOJUYHO  TPEACTABNSATH  IOJYYEHHBIE  pe3yibTaThl HAa  YYEHUYECKHUX

KOH(epeHUusIX;
YMEHHUE OLICHUBATh 3THYECKUE ACHEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
objactu  OMOJOTMM WU MEAMLUMHBI  (KJIIOHMPOBaHHE,  HUCKYyCCTBEHHOE

OTUIOZIOTBOPEHUE, HANPABJICHHOEC WM3MEHEHHWE T'€HOMAa M CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oynymied mpodeccruoHanbHON
JEATETPHOCTH B 00JIACTH OHOJIOTHH, MEIHUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEIBCKOTO XO3SHCTBA, MUIICBON MPOMBINIJICHHOCTH, YIIyOJIATh MMO3HABATCIBHBIN
WHTEPEC, HAMPABJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINICH mpodeccuu u
MPOJOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHUs B OpraHU3AIMIX  CPEAHETO
po(heCCHOHATLHOTO U BRICIIIETO 00pa30BaHUSI.

[IpeameTHBIC PE3yNbTAaTHl OCBOCHHS y4ueOHOro mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTE€ M pOJIU OHOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAaHUM COBPEMEHHOW ECTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B IIO3HAHUU 3aKOHOB MPHUPOJBI M PEUICHUH SKOJOTHYECKHUX
npoOJieM 4YelnoBEeYeCTBa, a TakXK€ B PEIICHUH BOMPOCOB PAIMOHAIBHOTO
MPUPOJIOTIOIB30BaHuUsA, U B ()OPMUPOBAHUU IIEHHOCTHOI'O OTHOILICHHS K MPHUPOJE,
00I1eCTBY, YEIOBEKY, O BKJIAJIe POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BIAJIETh CUCTEMON OWOJIOTrMYECKUMX 3HAHUM, KOTOpas BKIIOYAET
Oonpele’eHnus] YW TOHUMAHUE CYIIHOCTH OCHOBOIIOJAralIMUX OUOJIOTHYECKUX
TEPMUHOB U TOHATHH (BUJ, dKocucTema, Ouocdepa), OMOJOTHYECKUE TEOpUHU
(oBomronioHHas teopus Y. JlapBuHa, CUHTETHYECKAsT TEOPUS DBOJIIOIMH), YICHUS
(A. H. CesepiioBa — o myTsix U HampaslieHusx 3Bosonuu, B.M. Bepnaackoro — o
ounocepe), 3akoHbl (reHermyeckoro pasHoBecusi JIx. Xapau u B. BaiinOepra,
3apoapimeBoro cxoactea K. M. bopa), mpaBuna (Muammyma HO. JlubOwmxa,
HKOJIOTHYECKON MHUpaMHIbl IHEPruu), runotesbl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHHME  BJAJeTh  OCHOBHBIMM  METOJaMHM  HAYyYHOrO  TIO3HAHWS,
WCIIOJIb3YEMBIMH B OMOJIOTUYECKHUX UCCIACAOBAHUIX JKUBBIX 00OBEKTOB M IKOCUCTEM
(omucaHue, M3MEpEeHHEe, HAOMIOJECHUE, DKCIIEPUMEHT), CIOCOOaMHU BBISBICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHU B PUPOJIE;

YMEHUE BBIJICTATh CYIISCTBCHHBIE TMPU3HAKWA: BHUIOB, OHOTEOIEHO30B,
PKOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOLIETO, JBHXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa, AJJIONATPUYECKOr0 M CUMIIATPUYECKOTO BUI000pa30BaHHs,
BIUSHUAA  JBWKYIIMX  CHJ  OBOJIOUMM  HAa  reHOGOHA  TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie oOUTaHus, YepeOBaHUSl HANpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBS3U MEXIy MPOLIECCAMU HBOJIIOLUH,
JBIDKYIIUMH CHJIAaMH aHTPOTIOTEHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISABJIATH  OTJIMYMUTENbHBIE  MPU3HAKA  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTHYECKUX M OMOTHYECKHX



KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBS3€M  OpPraHu3sMoOB B  COOOIIECTBAX,
AHTPOITOTE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE WCITOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JUISl JIOKA3aTeJIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CHUCTEMATUYECKUX TPYIII, B3AUMOCBSI3M OPTraHU3MOB U CPeJlbl OOUTAHUS, €TUHCTBA
YEeJIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHWUS MHOT000pasws BHJIOB U
AKOCHCTEM KaK yCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBRA;

yMEHHUE periaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIIATh TPUYUMHHO-CIICICTBCHHBIC
CBSI3U M@Ky MCCIIEyEeMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SABJICHUSIMHU, JI€NIaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJTHATh JIA0OPATOPHBIE W TIPAKTHYECKHE pPabOTHI, COOIIOIATH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00OPaTOPHBIM 000PYIOBaHUEM;

YMEHUE BBIJIBUTATh THIOTE3bl, TPOBEPATh MX OKCICPUMCHTATHLHBIMHU
cpeactBamu, GopMynupys Ieidb HCCIEAOBaHUS, aHATU3UPOBATH TOJYyUYCHHbIC
pe3yibTaThl U JeNaTh BHIBOIbI,

YMEHHE Y4YacTBOBaTh B Y4€OHO-MCCIEAOBATEILCKOM padoTe Mo OMOJIOTHH,
9KOJIOTUW W MEAWIMHE, TPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABNISATH  IOJYYEHHBIE  pe3yibTaThl HAa  YYEHUYECKHUX
KOH(epeHusIX;

yYMEHHUE OLIEHUBATh TUIMOTE3bl U TEOPUHU O TIPOUCXOXKICHUHU KU3HU, YEJIOBEKa
U YEIIOBEYECKUX pac, O MPUUYWHAX, MOCICACTBUAX M CIIOCO0AaX MPeIOTBpAICHUS
TI00ATBHBIX M3MEHEHHH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oynymied mpodeccruoHanbHON
JESITEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONE30BAHUS, METUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBITIUICHHOCTH, YIUIYOJISITh TTO3HABATEIbHBIA HWHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOWEH  mpodeccu W MPOJOIIKEHUE
OMOJIOTUYECKOro 00pa30BaHUs B OPraHU3AIMIX CPEIHETO MPOGEeCCHOHAIBHOIO U
BEICITIETO OOpa30BaHUI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HauMenoBanue pa3aeiioB M TeM nudpoBLIe
Ne n/m P KonTtpoubn IpakTH4eck (udpp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padboTbl
pecypchl
1 5 1 0 0 https://lesson.academy-
HOJIOTHA Kak Hayka content.myschool.edu.ru/06/10
https://lesson.academy-
2 KHBEIe CHCTEMBI M X H3ydCHUE 2 0 0 content.myschool.edu.ru/06/10
https://lesson.academy-
3 buosorns kierku 2 0 0.5 content.myschool.edu.ru/06/10
4 XUMHYECKast OpraHu3anus KIeTKU 10 1 1 hitps://lesson.academy-
p 1t content.myschool.edu.ru/06/10
5 C o 2 0 ) https://lesson.academy-
TPOCHHEC M QYHKIHMM KJICTKH content.myschool.edu.ru/06/10
OOMeH BelecTB 1 IPEBPaIlCHHE SHEPTUHU B https://lesson.academy-
6 9 0 1
KJIETKE content.myschool.edu.ru/06/10
Hacnencreennas uadopmarus u https://lesson.academy-
7 . 9 0 0.5
peanmzanus €€ B KIIETKE content.myschool.edu.ru/06/10
o https://lesson.academy-
8 JKW3HCHHBIH LMK KIICTKH 6 0 1 content.myschool.edu.ru/06/10
https://lesson.academy-
? Crpoenne 1 (yHKIIR OpraHH3MOB 17 0 1.5 content.myschool.edu.ru/06/10
10 Pa3sMHOXeHMe 1 pa3sBUTHE OPraHU3MOB 8 1 1.5 hitps:/lesson.academy-
p P ) content.myschool.edu.ru/06/10
1 I'eneTnka — HayKa O HaCIEACTBEHHOCTH U ) 0 0.5 https://lesson.academy-

N3MCHUYMUBOCTHU OPraHnu3MOB

content.myschool.edu.ru/06/10



https://lesson.academy-content.myschool.edu.ru/06/10
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https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

https://lesson.academy-

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 content. myschool.edu.rw/06/10

13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 1 hitps:esson.academy-
content.myschool.edu.ru/06/10
https://lesson.academy-

14 T'eneruia uenosexa 3 05 content.myschool.edu.ru/06/10

15 Cenekiusi OpraHnu3MoB 4 1 T
content.myschool.edu.ru/06/10

16 buoTexHonorus u CHHTETUYECKast OMOJIOTHS 4 0 hitps:rlesson.academy-
content.myschool.edu.ru/06/10

17 PesepBHOE BpeMs 1 0 https://lesson.academy-
content.myschool.edu.ru/06/10
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https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HauMenoBanue pa3aeiioB M TeM (uudpoBbie
Ne /i P KonTpoabn IMpakTHyeck bp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThl ue padoThbl
pecypchl
1 3aposKJIeHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 0 0 https://lesson.academy-
MIPEACTABICHUI B OMOJIOTUH content.myschool.edu.ru/06/11
. https://lesson.academy-
2 MukposBosoHA 1 €€ pesyIbTaTEI 14 0 2 content.myschool.edu.ru/06/11
3 M . 6 0 0 https://lesson.academy-
AKPOSBOJIIONHA 1 €€ PE3yIILTATEI content.myschool.edu.ru/06/11
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA https://lesson.academy-
4 15 0 1.5
BeMIie content.myschool.edu.ru/06/11
5 IIpoucxoxaenue yeaoBeKka — aHTPOIOreHES 10 1 1 hitps:/lesson.academy-
p o p content.myschool.edu.ru/06/11
DKOJIOTHsS] — HayKa O B3aWMOOTHOIIICHUAX
6 OpPraHU3MOB U HAJOPTraHU3MEHHBIX CUCTEM 3 0 0.5 https:/lesson.academy-
p . 7P . ' content.myschool.edu.ru/06/11
C OKpY>Karolleu cpenou
https://lesson.academy-
7 Opranu3Mebl U cpejia 0OUTaHHs 9 0 1.5 content.myschool.edu.rw/06/11
o https://lesson.academy-
8 OKOJIOrHs BUOB 1 IONYIALMjA ? 0 0.5 content.myschool.edu.ru/06/11
DKOI0TrUs COOOIIECTB. DKOIOTHUYECKUE https://lesson.academy-
9 12 0 0.5
CHUCTEMBI content.myschool.edu.ru/06/11
https://lesson.academy-
10 buocdepa — rmodanbHas 3KocucTeEMa 6 0 0 content.myschool.edurw/06/11
11 Yei0BEK U OKPYKAIOIIasi cpeaa 6 1 0 hitps://lesson.academy-
py m peld content.myschool.edu.ru/06/11
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https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

12

PesepBHOE Bpems

https://lesson.academy-

content.myschool.edu.ru/06/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Hara JJIeKTPOHHBbIE HU(PPOBBIE
Ne Konrpoas | IIpakrHyec
Tema ypoka U3ydeH | oOpa3oBaTe/ibHbIE
n/n Bcero HbIe KHe
us pecypchl
padoTsbl padoTsbl
1 buosorus kak KOMIUIEKCHas HayKa U Kak 1 0 0 https://lesson.academy-
9acTh COBPEMEHHOTO O00IIeCTBA content.myschool.edu.ru/06/10
https://lesson.academy-
2 XK i 1
HBBIC CHCTEMBI I HX CBOMCTEA 0 0 content.myschool.edu.ru/06/10
3 YpoBHEBasE OpraHU3aIus KUBbIX CUCTEM 1 0 0 AP dessonaacadens -
p p H content.myschool.edu.ru/06/10
Hcropust OTKPBITUS U U3YUYEHUS KIIETKU. https://lesson.academy-
4 1 0 0
Kinerounas Teopus content.myschool.edu.ru/06/10
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipakruueckas pabora
5 «M3yueHune MeTo/10B KJIETOYHOM OMOJIOTHU 1 0 0.5 https://lesson.academy-
(xpomarorpadusi, amekrpodopes, ) content.myschool.edu.ru/06/10
muddepeHnnansHoe HeHTpUPyrupoBaHue,
ITLIP)»
6 XUMHYECKUI COCTAB KIETKH 1 0 0 AP dessonaacadens -
content.myschool.edu.ru/06/10
MuHepanbHble BEIIECTBA KIETKH, UX https://lesson.academy-
7 1 0 0
OHMOJIOTHYecKast poiib content.myschool.edu.ru/06/10
Opranudeckue BEIeCTBa KIETKH — OCNKH.
8 Jlaboparopnas pabota «O6HapykeHue 1 0 0.5 AP dessonaacadeins -
patop p Py ' content.myschool.edu.ru/06/10
OEJIKOB C IOMOIIIBIO0 KAYeCTBEHHBIX



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
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https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
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https://lesson.academy-content.myschool.edu.ru/06/10

peakuuin

CoiicTBa, knaccuduxanys u GyHKIUN

https://lesson.academy-

ABUIKCHUA UTOILIA3MbBI B PACTUTCIIbHBIX
KIICTKax»

? 0€eJIKOB 0 content.myschool.edu.ru/06/10
10 Opranuyeckue BeIecTBa KICTKH — 0 https://lesson.academy-
YIJIEBOBI content.myschool.edu.ru/06/10
1 o 0 https://lesson.academy-
praHUYeCKue BEIIeCTBA KIETKH — JIMITUIbI content.myschool.edurw/06/10
Hyxkneunossie kucnorsl. [JHK u PHK.
12 Jlaboparopuas padota «lccienoBanue 0.5 https://lesson.academy-
HYKJIEHHOBBIX KHCIIOT, BBIJCICHHBIX U3 ' content.myschool.edu.ru/06/10
KJIETOK Pa3JIMYHBIX OPTraHU3MOB)
13 Crpoenue u pyuakauu ATO. [Ipyrue 0 https://lesson.academy-
nykieosunrpudocharsr (HTD) content.myschool.edu.ru/06/10
14 CexBenuponanue JJHK. MeToibl rTeHOMUKH, 0 https://lesson.academy-
TPAHCKPUIITOMUKH, IIPOTEOMUKHU content.myschool.edu.ru/06/10
15 MeTtoasl CTPYKTYPHOH OMOIOTHH 0 hitps:/lesson.academy-
A PYKTYP content.myschool.edu.ru/06/10
16 Tuns! knetok. IIpokapuornyueckas KieTka 0 hitps://lesson.academy-
- 11pokap content.myschool.edu.ru/06/10
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
17 IIpakTrueckas padora «M3yueHne cBOICTB 0.5 https:/lesson.academy-
p N P y ’ content.myschool.edu.ru/06/10
KJIETOYHOU MEMOpaHbD»
18 IToBepXHOCTHEBII ammmapatr KJISTKU 0 https:/lesson.academy-
p P T content.myschool.edu.ru/06/10
OnHOMEeMOpaHHBIE OPTaHOW/IbI KIICTKH.
19 [IpakTuueckas pabora «3yueHnue 0.5 https://lesson.academy-

content.myschool.edu.ru/06/10
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[TonyaBTOHOMHBIE OPTAaHOUBI KJIETKH:
MUTOXOHJIpUH, TUIacTUIbl. JJaboparopHas

https://lesson.academy-

20 0.5
pabora «VccnenoBanue mia3mMoimsa u content.myschool.edu.ru/06/10
JICTIIIa3MOJIM3a B PACTUTEIBHBIX KIIETKAX»
21 HemeMOpaHHBIE OpraHOUIBI KIIETKA 0 hitps://lesson.academy-
P P A content.myschool.edu.ru/06/10
https://lesson.academy-
22 Crpoenue u KIIUA Aapa 0
P Gynxn P content.myschool.edu.ru/06/10
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
23 sykapuoT. JJaboparopHas padora «3yueHue 0.5 hitps://lesson.academy-
yKkap ) patop p y ) content.myschool.edu.ru/06/10
CTPOCHUS KJIETOK Pa3IMYHbIX OPTaHU3MOB)
AcCCUMIIALINS U TUCCUMMIIALIASA — JIBE
CTOpOHBI MeTabonmM3Ma. Turbsl oOMeHa
24 BewiecTs. JJaboparopHas padora «3yueHue 0 hitps://lesson.academy-
B ' IZ p P y content.myschool.edu.ru/06/10
KaTAIUTHYECKOW aKTHBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuIa3bl WM KaTanas3bl)»
DepMEHTATUBHBIN XapaKTep peaKiuil
KJIETOYHOTo MeTabonu3mMa. JlabopaTopHas
25 abora «3yyeHue hepMEeHTaTUBHOTO 0.5 hups: fosson.academy -
P y P ) content.myschool.edu.ru/06/10
pacuieTuIeHHs TIEPOKCHIa BOJOpoa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)»
26 Benku-aktuBaTopsl U OCIKU-UHTUOUTODEI 0 hitps:/lesson.academy-
p p content.myschool.edu.ru/06/10
https://lesson.academy-
27 ABTOTPOdHEIN THII 0OMEHA BEIECTB 0
pod m content.myschool.edu.ru/06/10
https://lesson.academy-
28 dorocunTE3 0
content.myschool.edu.ru/06/10
29 XemocuHnTe3. JlaboparopHas pabota 0.5 https://lesson.academy-

«CpaBHeHHE TTPOLIECCOB (POTOCHHTE3A U

content.myschool.edu.ru/06/10
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XEMOCHHTE3a»

AHa’poOHbIe opranu3Mbl. Busl OpokeHus.

https://lesson.academy-

30 Jlaboparopnas pabota «CpaBHeHHE 0 content. myschool.edu.rw/06/10
MIPOLIECCOB OPOKEHUS M TBIXAHUS)
AspoOHBIE OpraHU3MBbL. JTaIlbI https://lesson.academy-
31 0
SHEPTreTHYECKOro oOMeHa content.myschool.edu.ru/06/10
DHeprus MeMOpPaHHOTO rpaiueHTa
17 C AT®: pab . 0 https://lesson.academy-
TIPOTOHOB. T HHTE3 - paboTa pOTOHHOH content.myschool.edu.ru/06/10
AT®-cunTasel
33 p 0 https://lesson.academy-
CAKIHI MATPHITHOTO CHITEsa content.myschool.edu.ru/06/10
34 Tpanckpunius — marpuudbiii cuaTe3 PHK 0 s SO
p pui p content.myschool.edu.ru/06/10
35 Tpancasuus u e€ Tanbl 0 AP dessonacadens -
PancIl content.myschool.edu.ru/06/10
KoaupoBanue amuHokuciaoT. Posb pubocom https://lesson.academy-
36 0
B OMocuHTE3e Oenka content.myschool.edu.ru/06/10
37 Opranuzanus reHoMa y poKapuoT U 0 https://lesson.academy-
J3YKapUOT content.myschool.edu.ru/06/10
13 MonekynspHble MEXaHU3MbI SKCIIPECCUH 0 https://lesson.academy-
I€HOB y DYKapHuoT content.myschool.edu.ru/06/10
Bupycbl — BHekIeTOUHbIE (HOPMBI KU3HU U
39 obOnuraTHbIe Napa3uThl. [IpakTHyeckas 0.5 hups: fosson.academy -
p P ' content.myschool.edu.ru/06/10
pabota «CoziaHue MOJIeNId BUPYCa»
BupycHrie 3a601eBaHus yeI0BeKa, https://lesson.academy-
40 . 0
JKUBOTHBIX, PACTCHUN content.myschool.edu.ru/06/10
https://lesson.academy-
41 HanorexHonoruu B OMOJIOrUM U MEIUIIUHE 0

content.myschool.edu.ru/06/10
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https://lesson.academy-

42 PKM3HCHHBIN LUK KIICTKH 0 content.myschool.edu.ru/06/10
o https://lesson.academy-
43 Marpunbiii cunres JIHK 0 content.myschool.edu.ru/06/10
Xpomocowmsbl. JlaboparopHas padbora
44 1 0.5 https://lesson.academy-
(VISYHCHHC XPOMOCOM Ha TOTOBBIX ) content.myschool.edu.ru/06/10
MHKpOIpenapaTax»
45 Jlemenue KIeTKU — MHTO3 0 https:/lesson.academy-
content.myschool.edu.ru/06/10
Tunel knerok. KapuokuHes 1 HUTOKUHES.
46 Jlaboparopuas padota «Habmonenue 0.5 https://lesson.academy-
MHTO3a B KJICTKaX KOHYMKA KOPEILIKA JIyKa ' content.myschool.edu.ru/06/10
(Ha TOTOBBIX MUKpOITpENapaTax)»
47 p 0 https://lesson.academy-
CTYIALIA JKUIHCHHOTO HHIIA KICTOK content.myschool.edu.ru/06/10
48 OpranusM Kak equHOE LIET0E 0 s
p A 1 content.myschool.edu.ru/06/10
49 Txanu pacrenuii. JlJabopatopHas padora 0.5 https://lesson.academy-
«M3yueHne TkaHel pacTeHUI» ) content.myschool.edu.ru/06/10
TkaHU )KUBOTHBIX U YEJIOBEKA. https:/1 d
o s://lesson.academy-
50 Jlaboparopnas pabota «3yuenue Tkanen 0.5 content.myschool.edu.ru/06/10
JKUBOTHBIX)
Opransbl. Cucremsl opranoB. JlabopaTopHast
51 abora «/3yueHune opraHoB [BETKOBOTO 0.5 hutps:lesson.academy-
p y P 1 ) content.myschool.edu.ru/06/10
pacTeHus»
52 Omnopa Tena oprann3MoB 0 hipsiessonacademy-
p p content.myschool.edu.ru/06/10
https://1 .academy-
53 JIBu>KeHHE OpraHu3MOB 0 {ps://lesson.academy

content.myschool.edu.ru/06/10
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https://lesson.academy-

>4 Iluatue opranm3smos 0 content.myschool.edu.ru/06/10

55 IIuTanre mMo3BOHOYHBIX JKUBOTHBIX. 0 https://lesson.academy-
[InmeBapuTenpHas cucTemMa 4ejioBeKa content.myschool.edu.ru/06/10

56 JlpIxaHue opraHu3MoB 0 https:/lesson.academy-
p content.myschool.edu.ru/06/10

JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U https://lesson.academy-

57 0

yeJIoBeKa content.myschool.edu.ru/06/10

53 T 0 https://lesson.academy-
PAHCLIOPT BEIIECTB y OpraHi3MOB content.myschool.edu.ru/06/10

KpoBeHocHas cucrema o3BOHOYHBIX https://lesson.academy-

59 0

J’KMBOTHBIX U UE€JIOBEKa content.myschool.edu.ru/06/10

60 Brinenenue y oprann3MoB 0 hitps:/lesson.academy-
A yop content.myschool.edu.ru/06/10

61 3 0 https://lesson.academy-
alltTa y OpraHisMon content.myschool.edu.ru/06/10

62 HNMmyHHAS cucTeMa 4elloBeKa 0 hitps://lesson.academy-
y T content.myschool.edu.ru/06/10

63 p 0 https://lesson.academy-
A3APDKUMOCTD 1 PELYIALIA Y OpraHisMOoB content.myschool.edu.ru/06/10

64 ['ymopanbHas perynsauus U SHIOKpUHHASA 0 https://lesson.academy-
CHUCTEMA JKMBOTHBIX M YEJI0OBEKA content.myschool.edu.ru/06/10

65 DopMBI pa3sMHOKEHUS OPraHN3MOB 0 hitps://lesson.academy-
p P P content.myschool.edu.ru/06/10

66 ITonoBoe pasMHOXKEHNE 0 hitps://lesson.academy-
p content.myschool.edu.ru/06/10

. https://lesson.academy-
67 Meidos 0 content.myschool.edu.ru/06/10

68 I'amerorenes. O0pa3oBaHHE U pa3BUTHE 0.5 https://lesson.academy-
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MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«HSy‘-IeHI/IC CTPOCHUS MMOJIOBBIX KJICTOK Ha
FOTOBBIX MUKpOIIpEnaparax»

content.myschool.edu.ru/06/10

NHnnBunyansHOE pa3BUTHE OPraHU3MOB —

https://lesson.academy-

69 0
OHTOTE€HE3 content.myschool.edu.ru/06/10
70 3akJiajika OpraHoB U TKaHEH 13 0 https://lesson.academy-
3apOJIBIIIEBBIX JTUCTKOB content.myschool.edu.ru/06/10
Poct u pa3Butue xuBoTHBIX. JIabopaTopHas
71 abora «BpIsBIEHNE TPU3HAKOB CXOJICTBA 0.5 s SO
p . P A ' content.myschool.edu.ru/06/10
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)»
PasMHOkKeHHME U pa3BUTHE PACTECHUI.
72 Jlaboparopuas padota «CTpoeHHE OPraHOB 0.5 s SO
patopHasp P N p ' content.myschool.edu.ru/06/10
Pa3MHOXEHHUS BBICIIUX PACTECHUI
73 Hcropus cTaHOBIICHMS U pa3BUTUS TEHETUKH 0 https://lesson.academy-
KaK HayKu content.myschool.edu.ru/06/10
OCHOBHBIC TIOHSTHS U CUMBOJIbI TCHETUKH. https:/] q
S.//1esson.academy-
74 Jlaboparopuas padota «JIpo3oduia kak 0.5
patop p Jposod . content.myschool.edu.ru/06/10
00BEKT MrEeHETUYCCKHUX HCCIICIOBAHUIN
3aKOHOMEPHOCTH HaCJIeAOBaHUS PU3HAKOB.
MoHOoruOpuIHOE CKpEIUBaHHE.
75 [IpakTrueckas padota "N3yueHnue 0.5 s
p p yi ' content.myschool.edu.ru/06/10
pe3yIbTaTOB MOHOTHOPUTHOTO
CKpeuInBaHus y Apo30duinr”
76 [utonornyeckre OCHOBBI MOHOTHOPHTHOTO 0 https://lesson.academy-
CKpeluBaHus content.myschool.edu.ru/06/10
77 Amnanusupyroiee ckpemupanue. Hemonnoe 0 https://lesson.academy-
JIOMUHUPOBAHUE content.myschool.edu.ru/06/10
78 JurubpuaHoe ckpemuBanue. [IpakTudeckas 0.5 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

pabota «/3ydeHue pe3yabTaToB

IUTHOPUIHOTO CKPEIUBAHUS Y TPO30(HITBD»

content.myschool.edu.ru/06/10

LII/ITOJ'IOFI/ILIGCKI/IG OCHOBBHI ,Z[I/IFI/I6pI/II[HOFO

https://lesson.academy-

79 0
CKpelluBaHus content.myschool.edu.ru/06/10
20 CLeILICHHOE HACTELOBAHNE SHAKO 0 https://lesson.academy-
MJICHHOE HACJIeIOBaHUE TPU3HAKOB
I a p content.myschool.edu.ru/06/10
81 XpoMOCOMHasi TEOpHsl HACIEICTBEHHOCTH 0 B
P p a content.myschool.edu.ru/06/10
22 T eHeTHK o 0 https://lesson.academy-
content.myschool.edu.ru/06/10
83 ['enoTum Kak 1enoCTHAs cucTema 0 e Lo
i content.myschool.edu.ru/06/10
24 ['eneTnyeckuii KOHTPOJIb PA3BUTHS 0 https://lesson.academy-
pacTeHHH, KUBOTHBIX U YEIIOBEKA content.myschool.edu.ru/06/10
N3menunBOCTh pU3HAKOB. Buabl https://lesson.academy-
85 0
U3MEHYUBOCTH content.myschool.edu.ru/06/10
86 MoaundukanoHHas U3MEHYNBOCTh 0 hutps:esson.academy-
a . content.myschool.edu.ru/06/10
BapuaunonHslil psig U1 BapualMOHHAsS
kpuBas. JJaboparopHas pabora
87 «MccnenoBanre 3aKOHOMEPHOCTEN 0.5 https://lesson.academy-
MOIU(UKAITIOHHOW U3MEHUNBOCTH. ' content.myschool.edu.ru/06/10
[TocTpoeHne BapualMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»
['eHoTHIIMUECKAsA N3MEHYUBOCTb. https://lesson.academy-
88 0
KomOuHaTHBHAs N3MEHUYUBOCTD content.myschool.edu.ru/06/10
29 MyTanuroHHas U3MEHYNUBOCTb. 0.5 https://lesson.academy-

[IpakTuueckas padbora «MyTtauuu y

content.myschool.edu.ru/06/10
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Ipo30¢HITBl (Ha TOTOBBIX
MUKpoOIpenaparax)»

3aKOHOM€pHOCTI/I MYTAllUOHHOTI'O ITpo1IecCa.

https://lesson.academy-

90 0
DONHUreHeTruKa v MUTreHOMHUKA content.myschool.edu.ru/06/10

01 I'eneruka yenoBeka. [IpakTuyeckas padbora 0.5 https://lesson.academy-
«CocTaBjieHUE U aHAJIU3 POJIOCTOBHOM ' content.myschool.edu.ru/06/10

92 Meto/ibl METUIIMHCKOM T€HETUKU 0 AL SO

A Jun content.myschool.edu.ru/06/10
3HavYeHNE MEIUIIMHCKON TeHETHKHU B
93 COTEDALLE cue CHETHICC 0 https://lesson.academy-
1} TB HUU Y JICUCHUU T€HETUYECKUX
PEAIOTEP Hi content.myschool.edu.ru/06/10
3a00JIeBaHUI YETIOBEKA
OCHOBHBIE TIOHSTHS CEJICKIUU.

94 Jlaboparopnas padota «/3ydeHue copTos 0.5 https://lesson.academy-
KYJbTYPHBIX PACTEHUI U MOPOJ TOMAIIHUX ' content.myschool.edu.ru/06/10
KUBOTHBIX»

MeToabl celneKIIMOHHON paboTHI.
95 JlaGopatopnas pabora «/3yueHne MeTo10 0.5 hitps:-esson.academy-
TOpHAas T YEeHHUE METOIOB .
PATOpHAA p N y s content.myschool.edu.ru/06/10
CEJICKIIUU PaCTCHHII»
JlocTH)KEHHUSI CeNIEKIIUU PACTEHUI U

96 KUBOTHBIX. [IpakTrHueckas pabora 0 hups: fosson.academy -

P N p content.myschool.edu.ru/06/10
«IIpuBUBKa pacTeHUID»

97 CoxpaHeHue, U3y4YeHUE U UCIIOIb30BAHNE 0 https://lesson.academy-
TEHETHUYECKUX PECYPCOB content.myschool.edu.ru/06/10
buoTexHoiorus Kak Hayka u OTpacib

98 npou3BojcTBa. [IpakTrueckas pabora 0.5 AP oo, -

p A P p ' content.myschool.edu.ru/06/10
«M3yueHne 00beKTOB OMOTEXHOJIOTHUI
99 OcHOBHBIE HAIIPABJICHHUS] CAHTETUYECKOMN 0 https://lesson.academy-

OUOIOrUu

content.myschool.edu.ru/06/10
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https://lesson.academy-

100 XpoMOCOMHasi ¥ TeHHas HHKEHEPHUs 1 0 content.myschool.edu.rw/06/10
https://lesson.academy-
101 MepuumrCKre GHOTEXHONOTHH ! 0 content.myschool.edu.ru/06/10
PesepsHrlit ypok. [ToBTopenue, 06061ieHue, https://lesson.academy-
102 . 1 0
cUcTeMaTu3alus 3HaHuU content.myschool.edu.ru/06/10
OBUIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOT'PAMME
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11 KIIACC

Koan4yecTBO 4acoB

Harta JJIeKTPOHHBbIE HU(PPOBBIE
Ne Kontpoas | IIpakTuuec
Tema ypoka H3ydyeH | oOpa3oBaTesibHbIE
n/n Bcero HbIe KHe
usl pecypchl
padoThl padoTsbI
https://lesson.academy-

I IBosmonnonHas reopus . Jlapsuna ! 0 0 content.myschool.edu.ru/06/11

) JBroKyIre CUIIbl 3BOJIFOLMA BUAOB 110 Y. 1 0 0 https://lesson.academy-
HapBuny content.myschool.edu.ru/06/11

3 Bopnrba 3a cymiecTBoBaHUE, €CTECTBEHHBIN U 1 0 0 https://lesson.academy-
UCKYCCTBEHHBIH 0TOOP content.myschool.edu.ru/06/11
DOopMHUPOBAHUE CUHTETHYECKONW TEOPUH https://lesson.academy-

4 1 0 0
3BOJIFOLIUHU content.myschool.edu.ru/06/11

5 DTarbl HBOJIIOIIMOHHOTO MpoIecca: 1 0 0 https://lesson.academy-
MHKPOIBOIIOIUA U MAKPOIBOJFOLIUS content.myschool.edu.ru/06/11
[Tonmynsauust — sneMeHTapHas equHuLa https://lesson.academy-

6 1 0 0
HBOJIFOIIAN content.myschool.edu.ru/06/11
3aKOH reHeTUYeCKOoro paBHoBecHs Jx.

7 Xapau, B. BaiinOGepra. JlabopaTopHas | 0 0.5 https://lesson.academy-
pabota «BbIsBIeHHE U3MEHUYUBOCTH Y ' content.myschool.edu.ru/06/11
ocobeil ogHOoro BUuIa»

https://lesson.academy-

8 1 0 0
DIEMEHTApHBIC (pAKTOPbI SBOTIONUN content.myschool.edu.ru/06/11

9 Oddext ocHoBarens. Ipdexr 1 0 0 https://lesson.academy-
OYTBUIOUHOT'O TOPJIbIIIKA content.myschool.edu.ru/06/11
Murpanuu. M3omsmun nomynsauuin: https://lesson.academy-

10 1 0 0
reorpaduueckas, OHOIOrHIecKast content.myschool.edu.ru/06/11
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EctecTBeHHBII 0TOOP — HaIpaBIISIFOIINNA

https://lesson.academy-

11
(daxTop IBOIOLHN 0 content.myschool.edu.ru/06/11
N https://lesson.academy-
12 Tonooii ot6op 0 content.myschool.edu.ru/06/11
[IpucnocoOaeHHOCTh OPraHU3MOB KaK
13 pe3ynbTaT MUKpodBomonuu. JlaboparopHas 0.5 https://lesson.academy-
pabota «3yuenue apomopdo3oB u ' content.myschool.edu.ru/06/11
MJIM0AJAIITALIMI Y PACTEHUHN U AKUBOTHBIX)»
[Ipumeps! npucnocodaeHui y OpraHu3MoB:
Mophonoruueckue, GU3n0IOrHIecKue,
OHMOXHMUYECKHE, ITIOBEIEHUECKHUE. https://lesson.academy-
14 0.5
JlabopaTtopnas padora «IIpucnocobnenus content.myschool.edu.ru/06/11
OpPraHU3MOB M UX OTHOCUTEIbHAS
1EJIECO00PA3HOCTHY
Bupn, ero xputepuu u CTpyKTypa.
15 JlabopaTtopHast pabora «CpaBHEHHE BUIOB 0.5 AP dessonaacadens -
pATOpHAL P p a ' content.myschool.edu.ru/06/11
110 MOP(OJIOTHIECKOMY KPUTEPHUIO»
16 CrbVKIVDa BILLa 0 https://lesson.academy-
PYKTYP a content.myschool.edu.ru/06/11
17 BunooGpa3oBanue kak pe3ynbTar 0 https://lesson.academy-
MUKPO3BOIIOIUA content.myschool.edu.ru/06/11
18 CBs3b MUKPOAIBOIIOLMHU U STTUIEMUOJIOT U 0 hups: fosson.academy -
p H A content.myschool.edu.ru/06/11
19 Makpossomntorus. [laneontomornueckue 0 https://lesson.academy-
METOABI U3YUYEHUS 3BOIIOLUN content.myschool.edu.ru/06/11
20 buoreorpaduueckre MeToabl U3y4ESHUS 0 https://lesson.academy-
3BOJIOLIUN content.myschool.edu.ru/06/11
21 DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO- 0 https://lesson.academy-
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MOP(}OJIOTHUECKHAE METOIBI U3YICHHUS
ABOJIFOLIIN

content.myschool.edu.ru/06/11

MOJ'IGKy.TIHpHO—FeHeTI/I‘{eCKI/Ie,

https://lesson.academy-

22 OMOXMMHUYECKHE U MATEMATHYECKHUE 0
content.myschool.edu.ru/06/11
METO/Ibl U3YUYEHHUS IBOITOLINHI

23 OO0111e 3aKOHOMEPHOCTH 3BOJIFOLIUHA 0 hutps:lesson.academy-

m P I content.myschool.edu.ru/06/11

24 AnanTtuBHas paauanus. HepaBHOMEpHOCTH 0 https://lesson.academy-
TEMIIOB DBOJIOLINHN content.myschool.edu.ru/06/11
Hayunble runore3bl NpOUCXOKACHUS KU3HH https://lesson.academy-

25 0
Ha 3emiie content.myschool.edu.ru/06/11
JlonayuyHbIe PEICTaBICHUS O 3apOKICHUN https://lesson.academy-

26 0
JKU3HU content.myschool.edu.ru/06/11
OCHOBHBIE 3Tarbl HEOPraHUYECKOU https://lesson.academy-

27 0
3BOJIOLIUN content.myschool.edu.ru/06/11

28 T'unore3sl 3apoKaeHUS KU3HU 0 https:/lesson.academy-

POAA content.myschool.edu.ru/06/11
Ucrtopus 3emiin 1 MeTOABI €€ N3yYEHUSI.

79 JlabopaTtopHast padora «3yuenue u 0.5 https://lesson.academy-
OIMCAHNUE UCKOIAEMBbIX OCTATKOB IPEBHUX ’ content.myschool.edu.ru/06/11
OpTraHU3MOBY
HauanpHbie 3Tarns opraHn4eckoin https://lesson.academy-

30 0
IBOJIIOLIIN content.myschool.edu.ru/06/11

31 S BOJOLIS SYKADHOT 0 https://lesson.academy-

I yKap content.myschool.edu.ru/06/11
OCHOBHBIE ATaIIbI BOJIOIIH
https://lesson.academy-
32 pacturesbHOTO Mupa. [IpakTnueckas 0.5

pabota «3ydyenne ocoOeHHOCTEN CTPOCHUS

content.myschool.edu.ru/06/11
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pacTeHui pa3HbIX OTAEIOBY

OCHOBHBIE 3TaNbl 3BOJIFOIIUH XUBOTHOI'O

https://lesson.academy-

33 0
MHUpa content.myschool.edu.ru/06/11
OBoJIOLMS )KUBOTHBIX. [[pakTHueckas
34 abora «/3yyeHne ocoOEHHOCTEH CTpOeHUS 0.5 AP b, -
p y p ' content.myschool.edu.ru/06/11
ITI03BOHOYHBIX KUBOTHBIX»
35 PazButue xxu3Hu Ha 3eMiie 1o 3pam U 0 https://lesson.academy-
nepuoaam content.myschool.edu.ru/06/11
36 MaccoBble BEIMUPAaHUS — DKOJIOTHYECKUE 0 https://lesson.academy-
KPU3HUCHI IIPOLUIOTO content.myschool.edu.ru/06/11
CoBpeMEeHHbIN HKOJTOTUYECKUNA KPU3UC, €T https://lesson.academy-
37 0
0COOEHHOCTH content.myschool.edu.ru/06/11
13 CoBpeMeHHas cucTemMa OpraHu4ecKoro 0 https://lesson.academy-
IPOIILIOTO content.myschool.edu.ru/06/11
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 0 https://lesson.academy-
OpPraHu3MOB content.myschool.edu.ru/06/11
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE 0 hitps:esson.academy-
p YK content.myschool.edu.ru/06/11
41 Pa3BuTHe npencraBieHuii o 0 https://lesson.academy-
MPOUCXOXKIECHUU YEIIOBEKA content.myschool.edu.ru/06/11
MecTo yenoBeka B CUCTEME OPTraHUYECKOTO
47 mupa. JlaboparopHas padora «/3yuenue 0.5 https://lesson.academy-
0COOEHHOCTEH CTPOEHUS CKeJieTa YeIOBEKa, ' content.myschool.edu.ru/06/11
CBSI3aHHBIX C NPSIMOXOKICHUEM»
43 il e AHTPOLOrCHEa 0 https://lesson.academy-
BIOKYIIE CHJIBI aHTPOIIOT€H
ym p content.myschool.edu.ru/06/11
44 CooTHolIeHre OUOJIOTHYECKUX 1 0 https://lesson.academy-

COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E

content.myschool.edu.ru/06/11
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https://lesson.academy-

45 OCHOBHBIE CTaAUU AaHTPOIIOTEHE3A 0
A p content.myschool.edu.ru/06/11
https://lesson.academy-
46 ITaneorenerrka 1 majeoreHOMUKa 0
content.myschool.edu.ru/06/11
47 DBOJIIOUS COBPEMEHHOI'O YEIOBEKA 0 hitps://lesson.academy-
1 p content.myschool.edu.ru/06/11
UYenoseueckue packl. [Ipaktudeckas padbora
48 «3yueHne 3K0JIOTMYECKUX adanTalui 0.5 hitps://lesson.academy-
y A 1 ) content.myschool.edu.ru/06/11
YEeJIOBEKAY
MexaucuuIInHapHble METOAbI https://lesson.academy-
49 0
AHTPONOJIOTHH content.myschool.edu.ru/06/11
50 3aporKICHNE U PA3BUTHE KOJIOTHH 0 hitps://lesson.academy-
POAA p content.myschool.edu.ru/06/11
Mertoasl skonoruu. JlaboparopHas padora
51 «/3yuyeHne METOJ0B DKOJIOTMYECKUX 0.5 hitps://lesson.academy-
y N a ' content.myschool.edu.ru/06/11
HUCCIIEIOBAHUN»
3HaueHne YKOJIOTHYECKUX 3HAHUH I https://lesson.academy-
52 0
geJoBeKa content.myschool.edu.ru/06/11
https://lesson.academy-
53 DKonoruyeckue MHaxkToOpul 0
b P content.myschool.edu.ru/06/11
AbuoTtnueckue pakropsl. CBeT Kak
54 aKosiorndeckuii pakrop. JlabopaTopHas 0.5 https://lesson.academy-
pabota «BrlIsiBIeHHE IPUCTIOCOOIEHUH ' content.myschool.edu.ru/06/11
OpPTaHU3MOB K BIIUSIHUIO CBETa
AbGuotnyeckue pakTopsl. Temmneparypa Kak
55 sKosiorndeckuii pakrop. JlabopaTopHas 0.5 https://lesson.academy-

pabota «BplIsiBIeHHE IPUCTIOCOOICHUH
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»

content.myschool.edu.ru/06/11
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AbuoTtnueckue pakropsl. BraxkHOCTh Kak
sKonoruueckuii paxrop. JlaboparopHas

https://lesson.academy-

56 0.5
paboTa «AHATOMHYECKHE 0COOEHHOCTH content.myschool.edu.ru/06/11
pacTeHUH U3 pa3HBIX MECT OOUTAHUS»
57 Cpenbl oOUTaHUS OPraHU3MOB 0 hitps://lesson.academy-
ped p content.myschool.edu.ru/06/11
58 Buomornueckue puTMeI 0 hitps://lesson.academy-
p content.myschool.edu.ru/06/11
https://lesson.academy-
59 JKusHeHHBIE (pOPMEI OPraHK3MOB 0 content.myschool.edu.ru/06/11
https://lesson.academy-
60 Buomrieciue $akropst 0 content.myschool.edu.ru/06/11
3HayeHue OMOTUYECKAX B3aUMOICHCTBUI
61 s1 CYIIECTBOBAHUS OPTaHU3MOB B CcpeJie 0 https:/lesson.academy-
UL CyI P pea content.myschool.edu.ru/06/11
oOuTauus
62 DKOJIOTHYECKUE XaPAKTEPUCTUKHU 0 https://lesson.academy-
MOIYJISLUN content.myschool.edu.ru/06/11
OCHOBHBIE TIOKA3aTEIU NOMYJISLNN:
63 YHCIEHHOCTD, IJIOTHOCTD, BO3pacTHAA U 0 hitps://lesson.academy-
’ ’ p content.myschool.edu.ru/06/11
MI0JIOBAsI CTPYKTYypa
OCHOBHBIE TIOKA3aTEIU NOMYJISLNN:
64 0KI1a€MOCTh, IIPUPOCT, TEMII POCTA 0 hitps://lesson.academy-
POAA B p ’ content.myschool.edu.ru/06/11
CMEpPTHOCTb, MUTPAIlUU
65 DKOJIOru4YecKas CTpPYKTypa HOMYISIIINU 0 hitps://lesson.academy-
PYKTYP AL content.myschool.edu.ru/06/11
66 JvHamuKa nonyJsiuu u €€ peryJisinus 0 hups: fosson.academy -
yIAt peryiin content.myschool.edu.ru/06/11
67 KpuBsie pocTa UNCIEHHOCTH MOIYJISILUU. 0 https://lesson.academy-

KpI/IBBIe BBIDKHWBAaHHA

content.myschool.edu.ru/06/11
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Dkonorndeckas Huma Buaa. JlaboparopHast

https://lesson.academy-

68 pabora «IIpucnocoOiaeHust ceMsiH pacTeHUN 0.5 content. myschool.edurw/06/11
K pPacCeJICHUIO)
69 B . 0 https://lesson.academy-
WL KaK CHCTEMA TOTYIAIHH content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH MOBEJACHUS U MUTpaIUid https://lesson.academy-
70 0
JKUBOTHBIX content.myschool.edu.ru/06/11
https://lesson.academy-
71 Coobmectso opranmsmos — GHomeHO3 0 content.myschool.edu.ru/06/11
7 o 0 https://lesson.academy-
KOCHCTEMa KaK OTKPBITasi CUCTEMA content.myschool.edurw/06/11
KpyroBopor BemecTs ¥ NOTOK SHEPTHUH B https://lesson.academy-
73 0
HKOCHUCTEME content.myschool.edu.ru/06/11
https://lesson.academy-
74 OcHOBHBIE TTOKa3aTEIN YIKOCUCTEMBI 0
content.myschool.edu.ru/06/11
75 DKOJIOTHYECKHE TUPAMUIBI 0 https:/lesson.academy-
p a content.myschool.edu.ru/06/11
76 H3menenust cooOLIECTB — CYKILIECCHH 0 hips: - esson.academy-
m yKI content.myschool.edu.ru/06/11
77 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 0 https://lesson.academy-
03€p U peK. DKOCUCTEMBI MOpPEN U OKEaHOB content.myschool.edu.ru/06/11
73 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 0 https://lesson.academy-
TYHAP, JI€COB, CTEIEH, TyCThIHb content.myschool.edu.ru/06/11
79 AHTpPONOreHHBIE S3KOCHUCTEMBI 0 https:/lesson.academy-
p content.myschool.edu.ru/06/11
20 Ypboskocucremsl. [IpakTudeckas padora 0.5 https://lesson.academy-
«M3yuenue u onucanue ypoo3KoCUCTEMB» ' content.myschool.edu.ru/06/11
https://1 .academy-
81 3aKkOHOMEPHOCTH (HOPMUPOBAHHS 0 D5.HE0ONLACATETY

content.myschool.edu.ru/06/11
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OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B
YKOCHUCTEMAX

MexaHu3Mbl BO3JAEHCTBUS 3arpsi3HEHUIN
pPa3HBIX TUIIOB Ha CyOOpTraHU3MEHHOM,

https://lesson.academy-

82
OpPraHU3MEHHOM, MMONYIALMOHHOM U content.myschool.edu.ru/06/11
HKOCHUCTEMHOM YPOBHSX
Buocdepa — obmiernmanerapras 000I09Ka https://lesson.academy-
&3
BeMIId content.myschool.edu.ru/06/11
https://lesson.academy-
84 VYuenue B. U. Bepnanckoro o 6uochepe content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH CYILIECTBOBAHUS https://lesson.academy-
85
ouochepsl content.myschool.edu.ru/06/11
KpyroBopots! BemecTs u https://lesson.academy-
86
OMOreOXNMHUYECKHUE IINKIIBI content.myschool.edu.ru/06/11
g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI https://lesson.academy-
CYIIH content.myschool.edu.ru/06/11
. https://lesson.academy-
88 YerolamBocTs 6Hochepsr content.myschool.edu.ru/06/11
89 DKOJIOTHYECKUE KPUZUCHI U UX OIPUUYUHEI hitps://lesson.academy-
p p content.myschool.edu.ru/06/11
90 BosneticTBue dyenoBeka Ha Ouocde AP b, -
A py content.myschool.edu.ru/06/11
91 AHTpPONOreHHOE BO3JICHCTBUE HA https://lesson.academy-
PaCTUTENbHBIA U AKUBOTHBIN MU content.myschool.edu.ru/06/11
9 OXDana IOHDOIL https://lesson.academy-
P PHPOA content.myschool.edu.ru/06/11
93 OCHOBHBIE TPUHITUITBI YCTOMYHUBOTO https://lesson.academy-

Pa3sBUTHUA YCIIOBCUYCCTBA U ITPUPOIbL

content.myschool.edu.ru/06/11
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PanmonansHoO€ IPUPOIONIOIB30BAHKUE U

https://lesson.academy-

4
9 COXpaHECHHE OMOJIOTUIECKOT0 Pa3HOOOpasus 1 0 content. myschool.edurw/06/11
3emiu
95 O6006m1eHne 1o TeMe «MUKPOIBOIIONHUS U | 0 https://lesson.academy-
€€ pe3ynpTaTh» content.myschool.edu.ru/06/11
9% O6o06meHue 1mo Teme «MaKpOIBOIIOLNS U 1 0 https://lesson.academy-
€€ pe3yabTaThD) content.myschool.edu.ru/06/11
97 O6o06menue o reme «IIpoucxoxacHue u 1 0 https://lesson.academy-
pa3BUTHE )KU3HU HA 3eMIIe» content.myschool.edu.ru/06/11
08 O606menue o Teme «I[IponcxoxacHne | 0 https://lesson.academy-
YEeJIOBEKA — AHTPOIIOTEHES) content.myschool.edu.ru/06/11
99 O06o061IeHre TI0 TeMe «DKOJIOTHS — HayKa O | 0 https://lesson.academy-
B3aMMOOTHOLIECHUSX OPraHU3MOBY» content.myschool.edu.ru/06/11
O6006menue mo reme «OpraHu3Mbl U cpejia https://lesson.academy-
100 1 0
00UTaHUS content.myschool.edu.ru/06/11
101 O06006111eHME 10 TEME «IKOJIOTHS BUIOB U 1 0 https://lesson.academy-
HOITYJISILIUID content.myschool.edu.ru/06/11
O606menue o Teme «brochepa — https://lesson.academy-
102 1 0
nI00aTbHAS YKOCHCTEMAa)) content.myschool.edu.ru/06/11
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buosnorus. O6mras 6uonorus, 10 kinacce/ 3axapos B.b., MamonTtoB C.I'.,
Conun H.U., 3axaposa E.T.; mox penakmueit 3axaposa B.b., O6mectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE OOIIECTBO
«M3narensctBO «IIpocBemenue

* buonorus. O6mas ouomnorus, 11 kmacc/ 3axapos B.b., MamonToB C.I"., Conun
H.N., 3axaposa E.T.; mon penaxiueit 3axaposa B.b., OGmiecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
3axapos, B. b.
Mertoanueckoe nmocooue k yueonuky B. b. 3axaposa, C. I'. MamonToBa, H. 1.
Connna, E. T. 3axapoBou
«buonorus. O0mias 6uosorus. YryOI¢HHBINA YPOBCHb.
10-11 xmace» / B. b. 3axapos, M. B. JlemuueB. — M. :

Hpoda, 2019. — 176 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



1.JTabopaTtopusbIit mpakTukyM bromnorus 6-11 kiacc (yueOHOe 2JIeKTPOHHOE
u3nanue), Pecrrybnukanckuii MynbTUMeana neHTp Mocksa. PecryOnukanckuii
MYJIbTUMEINA LIEHTP
2.9nexTponHas oubnuoreka. [Ipocsenienue. MynsTuMeuitHoe yueoHOe
nocooue M IIpocsemenne MEJIMA
3.9#aoc-1ieHTp auctaHnuoHHOTO oOpa3zoBanus WWW. Km. ru /education
4. bonbmias snnuknonenus Kupunna u Medoaus (31ekTpoHHOE yueOHOE
H3/1aHue)
5. Anpeca caiitoB B IHTepHETE
http://edu.lc.ru
WWW.SOm.s10.ru
eMHas KOJUIEKIUs HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/.
www.bio.1september. ru — ['azeta «buonorus» «IlepBoe ceHTIOPs»;
www.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH;
www.herba.msu.ru - 6otannueckuii cepsep MI'Y;
WWW.mnr.gov.ru - CaiT ¢ Tocy1apCTBEHHON nH(popmanuein MunucrepcTsa
IIPUPOJIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonornyeckas kapTuHa MHpa.






