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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxeHusM @OIOC COO mnpodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JacTW HAy4YHOTO 3HAHUSI, CBSI3AHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, onpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTMM TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJIEPKaHUSI OHOJOTUYECKOTO 0Opa3oBaHHsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMHA M OHOJOTMU pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouonornueckoro  oOpa3oBaHMs B  By3aX W OpPraHM3alMsIX  CPEIHETrO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMHN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolmuxcs Mo OOTaHUKe, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHui. s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM WM MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Joctmxenne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMM IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOIO  IMPOBENEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTHYECKOT0o UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIIBHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMHPOBAHUE DKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Ouochepnl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBHS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA HHTEPECAaMH M ITOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3anMoHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUsS OHUOJOTUH
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0YYEHUU OHMOJIOTHN Ha yriyOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHAsl Hayka. KpaTkas uctopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHUe OHUOJOTHHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeii, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTb M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyuaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alUu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HynmeBast runotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jabopatopHoe  oOOpynoBaHHE  JJIsi  IPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyisiuud. MuHepaibHble BEIIECTBAa KJIETKH, UX Ouoornyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBs3b. BTopuyHas, TpeTH4Has, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.
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YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Mmoiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXMMHUYECKUE U OMO(DU3NYECKUE UCCIETOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass TabavIia XMMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XMMUYECKast MocyAa U 000pya0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckass. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE HYKapUOTUYECKOU KJICTKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomynponutniaemocts MeMOpanbl. PabGorta Harpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkd. OnHoOMeMOpaHHBIE OPraHoMIbl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. Cunte3 pacTBopumMbix OeinkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KieToK. Knetounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOIIMX  3YKAPHOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIUia3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapPAaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIBHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHUe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunel oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
Anoxcueennviti U okcuceHHwlli omocunmes y baxkmepui. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbix (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes
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AT®D: paboma npomonuou ATD-cummaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTala3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuHokucior. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsiprvle mexanuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus oonvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.
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JleMoHCTpanun

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

Tabmuubl u cxemsl: «brocunTes Oenkay, «['eHeTnyeckuii Koa», «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanun JJTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. Kapuokunes u nuToknHe3. buosiornueckoe 3HayeHue
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kKiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKA JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

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

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.
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B3anMoCBsA3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jlpixanue >kuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4esoBeKa. MeXaHu3M BEHTWIALMU JIETKMX Yy NTHL H
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX W yenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b TIOJIOCTH T€Ja C KPOBEHOCHOM M BBIIEIUTENBHON cUCTEMaMU. Brinenenue y
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MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3aUThl. DUTOHIUABI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KiOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryismus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XHBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembny, «CTpoeHue CTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutensbHas cuctema», «HIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.
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OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIpENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH MOYBEHHOTO W BO3IYIITHOTO MMUTAHUS PACTECHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

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

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Meio3a W TOJOBOro Imporecca. Melo3 M €ro MecTo B JKM3HEHHOM IMKIIC
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy X HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YaCTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHAbHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbHBIM Tepuon. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO
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pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu MoCTIMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  LHKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

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

IIpakTuyeckasi padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBIL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
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OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpauun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacLICIUICHUs IPU3HAKoB. LluTosiornueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS ~ TpU3HaKoB.  [luTomornueckue  OCHOBBI  JIUTHOPUTHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OIpPEAECIEHUs Mmoia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aiulenn3M. B3anMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOil 3akoHbl Menaemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,
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«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIIA W cpeabl Ipu  dopMmupoBaHUU (eHoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYHUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. MeW03 W TIOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBAHHbICE MyTalMHh. SOepHble W
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoM u3MenunBoctd (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmumet w cxembl: «Bugel  u3mMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.
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ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadgum) )KUBOTHBIX C PA3THIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHON YYBCTBUTEJIHHOCTH YEJIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETTOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUM. Ponb celneknuu B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHOM CCJICKIINU. HUcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAIUN Y KyJIbTYPHBIX
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dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne MTOJTUTLIIOUIOB. BuyTtpuBugosas THOpUIN3AIINS.
bnuskopoacTBeHHOE — CKpelMBaHue, WM MHOpuauHr.  HepojctBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre ¥ U3yYEHUE N€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIYUUeHUs CYUecmeyiomux U coO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3yueHrue cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypcusi «OCHOBHBIE METOJBI U JIOCTHKCHHSI CEJICKIIMHM PACTeHU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHH, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.
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Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. Comarudeckas ruOpuau3aiuss W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIICTOK U KJIIOHUPOBAHME JKUBOTHBIX. METON TpaHCIUIAHTALMM sIEp KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
OUarHocTuka. MeraOOoJOMHBIM aHaiau3, TEeHOLGHTPUYECKUH aHaliu3 MpOoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETaHHUEM TEXHOJIOTUH TpEXMEPHOTro OMONpPUHTUHTA M ckaddonauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonuposanusi PHK-comepkamux BUpPYcOB, BBI3BIBAIOIIMX OCO00 OIMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
onoJioruu

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.
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JIBrKy1Me CUiIbl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHUST OpPraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorug. 3HauYeHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHUs
MpUCIIOCOONIEHU y pacTeHuii u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycTbl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHMS JBUXKYIIMX CHUJ DBOJIOLUN,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTIOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0 pa3HoOoOpa3us W CTPYKTypbl mnomyidauuil. M3meHenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp TreHOB — ciydaiiHbie
HEHAIpaBJCHHbIE M3MEHEHHWs 4YacToT ajiened B nonysauusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuuecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue sgpgpexma Opetigha 2ernos 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaguyeckas (IpocTpaHCTBEHHAsA), OMoJ0ornyeckast (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJEHW y  opranm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuil y opranu3MoB: MOp(hOIOrHYECcKue,
duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢akrtop BuaooOpazoBanus. [yt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (TOJUILIONIU3aIHs,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHo#l  OuWojoruu B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (OPMUPOBAHUSI YCTOMUMBOCTA K AHTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpanun

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

Tabmunpl 1 cxembl: «MyTallMOHHasE HM3MEHYUBOCTHY, «llomymsiuonnas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CWJIBl ABOJIIOLUNY, «DKOJOTMYECKass M30JSAUUs MONYJALMN CeBaHCKOU (openmy,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomaemsie», «II0oKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantauun», «llpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrnocoObl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnonael pacteHuin», «KamycTHo-peeuHblil rTuOpUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCTIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuW ONU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrenus  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHE BHJOB IO MOp(OIOrHIecKoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrMyeckue MeETO.bI
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbl U (PUIOTEHETUYECKUE  PSIbI
OpPTaHU3MOB.
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buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIOLMH. ['eHeTnueckue MexXaHU3Mbl HBOJIOLMH OHTOTE€HE3a M IOSABJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKyISIpPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOAbI IMOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUl.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLMY.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy, — «Punmoduth»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emium», «Jlpeiid KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTaguu 5SMOPHUOHAIIBHOTO Pa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [JloHayuHble MPeACTABICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHUYECKas OHBOJTIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
Omnapwuna, TumoTe3a nepBudHOro Oynpona JIx. XomnaeitHa, reHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.
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HUctopust 3emuin U Meroabl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoXxpoHosornyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTonuTsl. [IpokapruOTHl U 3YKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUMM BBICHIMX pacTeHUil. OCHOBHBIE apoMOpP(O3bI
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3emie IO dpaM W IEepUoAaM: apxeu, IMPOTEPO30W,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKUX IporeccoB. llosBiieHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — SKOJOTMYECKHE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHass cucTemMa opraHudeckoro mupa. [lpuHuunel kimaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKIeHUsl Xu3HW», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIOIUNY, «CxeMa 00pa3oBaHMs SyKapHOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
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pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIe,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOIHBICY,
«IIpecmbikaronmecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue KuU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl W 3BEpeEu,
KOJUIEKIIMM OKAMEHEIOCTEM, ITOJNIE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennto abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHHH B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOEHUS pacTeHU
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeieHueckre. OTaMyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBL.

JIBrkymue cuiibl (hakTOphl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COIUATBHBIC.
CooTHol1ieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJed. ABCTPaJONMUTEKU — ABYHOTHE MPEAKHU JOJei. YeroBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMIA  TIPENOK
HEaHIEPTaJIbCKOT0 YEJIOBEKa U YEJIOBEKA pa3yMHOro. YemoBEeK HEAaHAEPTAIbCKUM
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KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka u NajgeOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIITUSX
yesioBeka. MyTalMoHHBIN Tpouecc U noaumMopdusM. [lonmynsuroHHBIE BOJHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss ¥ myTu paccelieHHs 4YeloBeKa IO IIJIaHeTe.
EnuacTBO  yenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEepbl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HONOTHIO YeTIOBEKA.

MexaucuuiuiiHapable  MeToabl B (pusnueckoit (OmostoruuecKoi)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEeJIOBEUYECKUX MOMYyJSIuid. buoconuanbHble HCCIeOBaHUs MPUPOABl YETOBEKa.
HccnenoBanue K03BOIIONUHI OUOJIOTHYECKOTO U COLIUATIBHOTO B YETIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBIKYIIUE CHIIBI AHTPOIIOTE€HE3a», « IBOIIOLIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IPEIMETOB  MaTepHAIbHOM
KyJIbTYphl ~TPEIKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMH CIOKETAMHM TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyesIoBeKa, MOJIEhb
yeperna uvejJoBEeKa W ueperna IIMMIIaH3€, MOJIENIb KHUCTH 4YeJIOBEKa U KHUCTHU
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

Jlabopatopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YeJI0BEKA, CBS3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou
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3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sKoa0ruu. CBSI3b SKOJIOTUH C IPYTUMH HayKaMHu.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaUY€HHE SKOJOTMYECKUX 3HAHMM I 4YeJIOBeKa. OKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaMu

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

OkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTHYECKUE, OMOTHYECKUE, aHTpOonOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (aktopos. lIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢daktopel. CBeT Kak sKkojorudeckuid (axrtop. [elicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiiKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHuili K
NoJAJIep)KaHU0 BogHOro Oananca. Kiaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MOYBEHHAS,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE U
TOJUYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.
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XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
Kusnennsie popMbI pacTeHUMN: JEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUC
TpaBbl, OJHOJCTHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHU4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHHMS OpPraHU3MOB B cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Jkonorudyeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (POPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pPacTeHUHM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TIepOapuu CBETONHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSAIMXCA K rurpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX cpeiax,
repOapul U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKU3HM, repbapuu u
KOJUUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi paGora «BpIABICHHE MPUCIIOCOOICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua ~ kak
Oounonoruyeckas cucrema. Posib HEOJHOPOAHOCTU Cpelibl, PU3NYECKUX OaphepoB U
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0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE MOKa3aTeau MOMYJSIUUMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YHCICHHOCTH NOMYJISLINH.
JuHamuka nonyisiuuu U €€ peryidnus. bHoThueckuid MOTEHUHAN MOMYJISIIUU.
MoaenupoBanve TMHAMHUKHA NONYJISIIAKA. KpUBbIE pOCTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMUeckoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3mepsl skosormdeckomn
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnuupl U cxeMbl: «DKOJOTUYECKHUE XAPAKTEPUCTUKHU TOMYJISIIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa momyasiuum», «Bo3pacTHble  OUpaMHIbI
nonyysiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repbapuu pacTeHHM, KOJJICKIIUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jlx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKOocucTeMbl. buomacca uw  mpomykuws.
DKOJIOTUYECKHE MUPAMUIBI UCel, OMOMACChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOINOIEHHbIE BO3JCUCTBUA Ha
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cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTPOIIOTEHHBIE JKOCHCTEMBI. ATpOIKOCHUCTEMAa. ATrpolieHo3. Pazmuums
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPOIKOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢ghgexma u udo8-30ughukamopos (Kirouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISLUA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€lCMBUAL.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEM,
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccraHoBleHHE Jieca MOCIie
noxapa», «9KoCUCTeMa 03€epa», «ArporeH03», «KpyroBopoT BEMIECTB M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, akBapUyM Kak MOJIeIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKYpCHUsSI B arpo’KOCHCTeMY (Ha MOJ€ WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA
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buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XKM3Hb. Pa3BuTHe mpejacTaBieHuii o onmochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrar. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rI106anpHOM 3KOoCcHCcTeMBl. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMUUHOCTE sSIBIEHUHN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMELIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azora B mNpUpOIE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHure BoO3AYyIIHOW cpenbl. OxpaHa BO3ayxa. 3arps3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PacCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPAHBI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
boranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasus 3emyd. OOmME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHUECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3BuTHe METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEHMOCNocoOHot dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CMyn K
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ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
9Kopeaburumayuu dKocucmem U cnocooog 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemmuvix sKocucmem.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHUIY», «MOIETHN YyIPaBIIEMOTr0 MUPa.
Oo6opynoBanue: ¢otorpa@uu oxpaHsSEMbIX pacTeHUW U KUBOTHBIX KpacHol
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI MO OMOJIOTHUU JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLUOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaaullMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexpeparuu, npupojae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN JESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEJIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IMEPE.
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
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MOHMMAaHKE YMOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0OE€30MacHOr0 o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IIEHHOCTH TIPaBUJ HWHAWBHUIYATbHOTO H  KOJUIEKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3Nn4yHbIM cdepaM mpodhecCHOHATBFHON IesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHE K TMPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPoOJIeM W TMyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);
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AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4ue Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YWTATEIBbCKOM KYJBTYpbl KaK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEIIX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
pU U3y4YEeHUU OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHUS! IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMs yuyeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MpOIleCe,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATIBEHOM
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynprare wu3ydyeHuss OHOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOydaromerocs OyayT chOpPMHpPOBAaHBI TO3HABATEIbHBIC
yYHUBEpCalbHbIe yUeOHbIE AEICTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbBIE
NEUCTBUS, PEryJIsSTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpeameTHble pe3ynbTaThl OCBOCHMSI IMPOTPAMMBI CPEJHET0 OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TECTBUS:

CaMOCTOSITENNbHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccUu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENeNsATh LETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUHU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SIBJICHUM
YKABOW MPUPOJIBI;
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CTPOUTH JIOTMYECKHE PACCYX AEHUS (MHAYKTUBHBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICIIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYILLIECTBEHHBIX CBSI3ei M OTHOLICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaKK€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ YYETOM aHaM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEA0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

WCIIOJIB30BaTh PA3JIMYHBIE BHIBI JESATENBHOCTH IO ITOJYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpPbl U KPUTEPUHU PEILICHHUS;

aHAJM3UPOBAaTh IMIOJYYEHHBIE B XOAE PEUICHUA 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LI€JICHANIPABICHHBIM MOUCK MEPEeHOca CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUUYECKYIO0 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
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BBIIBUTATh HOBBIE HJEU, MpeJiaraTh OpUTMHAIbHBIE MOJIXOJbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(pOpMAINK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3HPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHOpMaIu, HEOOXOAUMOM JJIsi BBITTOTHEHUS YYCOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYI0  (GOpMy  TMPEACTABICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHILIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
Oouonornueckoi uHGpoOpMauued: NPUMEHATh XUMHUYECKHEe, (u3nmdeckue Hu
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYJbl, aOOpeBUATypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBa
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0menme:

OCYILECTBISATh KOMMYHUKAIIMU BO BceX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3aJja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN APYTUX yYaCTHHUKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHUS W B3aUMOJICHCTBUSA, MMOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.
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2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHAMBUAYaJIbHOU
paboThI IpH peNIeHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKECHHIO: COCTaBJIATH IUIAH JIEHCTBUM,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) caMmoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEM M HX
pEIIeHUS B )KU3HEHHBIX U YY€OHBIX CUTYyalUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTEHHUI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSHHO MOBBIIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;
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BJa/JeTh HABBIKAMU  T[O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pE3YJbTaTOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS II0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ PEe3yJIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyecKue il OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJIBI IEATECILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyanusx. [IpemMerHbie pe3ynbTarhl MPEACTaBICHBI 10
roJilaM U3y4deHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB  TPHUPOABI M  PEIIEHHH TMpoOJeM  parlMOHAIBLHOTO
TIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIPOU3BEACHHUE,
HACJICICTBEHHOCTh, M3MEHUYHMBOCTh, POCT W Pa3BUTHE), OMOJOTHYCCKHUE TECOPUHU
(xnerounas Teopus T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3Wsi W  TPOUCXOXKICHUS  KYJbTYPHBIX  pacTCHHWH),  3aKOHBI
(erHOOOpa3Ksl TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YUCTOTHI TaMeT,
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HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
HYKapHoOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PAcCTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IIPOLIECCOB: 0OMEHa BeHIeCTB (MeTab0IM3M), MPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHHUS,  WHAWNBUAYaTbHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTEHE3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpPTaHOWJAMH KICTKH W HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM M WX (QYHKUUSIMH, MEXITY
opraHaMud M CHCTEMaMH OpPraHOB Yy pACTEHUM, >KHUBOTHBIX M YEJOBEKa M HX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY STallaMH
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISABJIATh OTJIMYHUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE peraTh OMOJOTUISCKHUE 3aa9H, BBISBIISITH TPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIICTYEMbIMU OMOJIOTHYSCKUMH MPOIIECCAMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuia npu pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh HX OKCICPUMEHTAILHBIMU
cperncTBamu, (GOPMYIHpPYS IEJb HCCICIOBAHUS, aHAJTU3UPOBATH ITOTYUYCHHBIC
PE3YNBTATHI U JICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
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nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pPE3yJbTaThl HAa  YYEHUYECKHX
KOH(EpEeHIINSIX;

YMEHUE OLIEHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HMCCIICJOBAaHUN B
obnmacth  OWONOTMM M MEIMIMHBI  (KJIOHMpPOBAaHWE,  HMCKYCCTBEHHOE
OILIOZIOTBOPEHHE, HANpPABIEHHOE M3MEHEHHE T'€HOMa M CO3JJaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JeSATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBOM MPOMBIIIIEHHOCTH, YIIyOIATh MO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHNE OMOJOrMYeckoro oOpa3oBaHHMs B OpraHu3alusaX CpEeaHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHble pe3yNnbTaThl OCBOCHUS ydueOHOro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npo0OjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHHH BOIPOCOB PallMOHAIBHOIO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpeNeNieHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralonuX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUU
(aBomonronHas teopust Y. JlapBuHaA, CUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Boitonuu, B.. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMU  HAy4YHOTO  TO3HAHUS,
WCITOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJEHUE, DKCIEPUMEHT), CIIOCOOAMHU BBHISBIICHHS M
OIICHKH aHTPOITOTCHHBIX H3MECHCHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OHOIE€OLIEHO30B,
PKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIITUX CHJI SBOJIONUY HA T€HO(POH T TIOMYJISIUH,
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MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpefie OOUTaHusl, YepeJOBaHUs HaNpaBICHUN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXAYy MPOIECCAMH 3BOIIOIUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpelie oOWTaHWs, a0MOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPIYMEHTBHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3AUMOCBSI3U OPTaHU3MOB U CpPeJbl OOMTAHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M MPaKTUYECKUE padOThl, COOIIOJIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOIBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

yYMEHUE OIEHWBATh THIMOTE3bl M TEOPUU O MIPOUCXOXKIICHUU KU3HU, YETOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX M CIOCO0axX MpeaoTBpaIeHUs
ri100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JESITEIIBHOCTH B 00J1aCTH OMOJIOTHH, DKOJIOTHUH, TIPUPOIOTIONH30BAHUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITIIUICHHOCTH, YTIyOJIATh TI03HABATENBbHBI WHTEPEC, HANpaBIECHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOIIEH mpodeccun U MPOJIOJDKCHHE
OMOJIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOo(hecCHOHATLHOTO U
BBICIIIETO0 0Opa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

buoiiorus kak Hayka

JKuBbIe CHCTEMEI U UX HU3YUCHUC

SIKmacc
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-
6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997/re-
67a92e6f-da3b-41b5-b662-
611cf1a31515

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-
6843996/atlichitelnye-osobennosti-
zhivykh-organizmov-urovni-
organizatcii-zhizni-6843999

buonorus xieTku

XnuMuyeckast oprannsanus KJICTKHU

10 1

0.5

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma-_ -6844003/re-67bef815-
ab97-40c1-9885-8c616932645f

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

Crpoenue u GyHKIUHU KICTKU

zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/Kletki-predstavitelei-
raznykh-tcarstv-6844006

OOMeH BelecTB U MPEBpaIcHUe
SHEPTHH B KJIETKE

HacnencrBennas undopmarnus u
peanu3anys e€ B KIETKE

0.5

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-
dykhanie-6844012

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/materialnye-osnovy-
nasledstvennosti-dnk-i-rnk-svoistva-
geneticheskogo-k_-6844016

JKu3HeHHBIN MK KIETKH

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-
organizmov-6844021/zhiznennyi-
put-kletki-6844022

Crpoenue u GyHKLIUU OPraHU3MOB

17

47

1.5

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-
organizmov-6844021/etapy-
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individualnogo-razvitiia-organizmov-
ontogenez-6844026

10

Pazmuoxenue u Pa3BUTHEC OPraHU3MOB

1.5

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

11

I'enetuka — HayKa 0 HaCJICACTBCHHOCTHU
U UIBMCHYMBOCTH OPTraHU3MOB

0.5

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

12

13

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

10

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

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/istoriia-razvitiia-znanii-o-
zakonomernostiakh-nasledovaniia-
priznakov-6844029/re-ce485198-
c3a5-451b-a020-0¢c82d6b45d00

14

I'enetuka yenoBeka

48

0.5

SAKnacc
https://www.yaklass.ru/p/biologia/10-
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041

15

16

17

Cenexuusi OpraHu3MoB

BHOTEXHOIOTHS Y CHHTETHYECKAS
ouosorus

PesepBHOE Bpems

klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-
opredelenie-pola-nasledovanie-
genov-lokalizovannykh-v-polo_-
6844041

SIKmacc
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-
sovremennoi-selektcii-i-
biotekhnologii-6844045

SIKnacc
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-
sovremennoi-selektcii-i-
biotekhnologii-6844045/re-f6f0548d-
3c55-4d3b-abe7-af0f43897d9f

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

10

13
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
3apoxACHUE U pa3BUTHE .
1 S BOJTIOIHORHbIX 4 1 Poccuiickas anekTpoHHas 1mKoja
N https://resh.edu.ru/subject/lesson/5393/start/131997/
MpEeACTaBICHUIN B OMOJIOTUH
SKnacc https://www.yaklass.ru/p/biologia/11-
5 MuKpo3BOIIONUS U €€ 14 1 2 klass/osnovy-evoliutcionnogo-ucheniia-
pe3yabTaThl 6844066/0obrazovanie-novykh-vidov-ili-
mikroevoliutciia-6844077
SAKnacc https://www.yaklass.ru/p/biologia/11-
Makpo3Bostonus u eé klass/osnovy-evoliutcionnogo-ucheniia-
3 6 1 - -
pe3yJIbTaThI 6844066/dokazatelstva-napravleniia-puti-i-sposoby-
makroevoliutcii-6844079
4 [Ipoucxoxaenue u pasBUTHE 15 1 15 Poccuiickast anekTpoHHas mKoia
JKW3HU Ha 3emJie ' https://resh.edu.ru/subject/lesson/3885/start/270127/
SAKnacc https://www.yaklass.ru/p/biologia/11-
5 [IpoucxoxaeHue yemoBeka — 10 1 1 klass/etapy-evoliutcii-biosfery-i-cheloveka-
AHTPONOTEHE3 6844082/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-6844087
DKoJorus — Hayka o S
SKnacc https://www.yaklass.ru/p/biologia/11-
B3aMMOOTHOILIEHHUIX i i .
6 ODLAHIEMOB I 3 05 klass/osnovy-ekologicheskikh-znanii-
P ' 684404 7/adaptatcii-organizmov-k-usloviiam-sredy-
Haxop raHmNieHHHX SHCTCM ¢ sushchestvovaniia-6844048
OKpY’KaloIIen cpeaon
7 Opranusmel 1 cpena 9 1 15 Poccuiickast 2eKTpOHHAS KO

oOUTaHus
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https://resh.edu.ru/subject/lesson/5393/start/131997/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://resh.edu.ru/subject/lesson/5392/start/8378/

DKonI0oTrus BUJI0B 1

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

8 . 9 1 0.5 6844047/adaptatcii-organizmov-k-usloviiam-sredy-
TOTY AL sushchestvovaniia-6844048/re-c55ebb2c-b024-
44d4-b1d3-9d005d86301b
9 DKOJIOTHUsI COOOIIECTB. 12 1 05 Poccuiickas anexkTpoHHas mKona
OKOJIOTHYECKHE CUCTEMBI ' https://resh.edu.ru/subject/lesson/5501/start/119075/
SIKmacc https://www.yaklass.ru/p/biologia/11-
10 buocdepa — rinobanbHas 6 1 klass/osnovy-ekologicheskikh-znanii-
3KOCHCTEMA 6844047/biosfera-zhivaia-obolochka-zemli-
6844062
SIKmacc https://www.yaklass.ru/p/biologia/11-
11 YenoBek v OKpyKaromas 5 1 klass/etapy-evoliutcii-biosfery-i-cheloveka-
cpena 6844082/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-6844087
12 PezepBHOE Bpemst 8
BIIEE KOJIMUECTBO UACOB
OB o1 CTBO €O 102 10 7.5

[10 [TIPOT'PAMME
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https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-c55ebb2c-b024-44d4-b1d3-9d005d86301b
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-c55ebb2c-b024-44d4-b1d3-9d005d86301b
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-c55ebb2c-b024-44d4-b1d3-9d005d86301b
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-c55ebb2c-b024-44d4-b1d3-9d005d86301b
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-c55ebb2c-b024-44d4-b1d3-9d005d86301b
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne JIeKTPOHHBbIe HU(POoBbLIE 00pa3oBaTebHbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero pecypcbl
padoThI padoThI
buonorus xak SAKacc https://www.yaklass.ru/p/biologia/10-
1 KOMILJIEKCHAsI HayKa 1 Kak 1 klass/predmet-biologii-6843996/etapy-razvitiia-
4acTb COBPEMEHHOTO biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-
o01iecTBa b662-611cfla31515
SIKmacc https://www.yaklass.ru/p/biologia/10-
5 JKuBbIE CUCTEMEI U UX 1 klass/predmet-biologii-6843996/otlichitelnye-osobennosti-
CBOMCTBA zhivykh-organizmov-urovni-organizatcii-zhizni-
6843999/re-abbhaaecc-2735-4bc2-93a2-7b5e72babd07
SIKmacc https://www.yaklass.ru/p/biologia/10-
3 YpoBHEBas opraHusanus 1 klass/predmet-biologii-6843996/otlichitelnye-osobennosti-
JKUBEIX CUCTEM zhivykh-organizmov-urovni-organizatcii-zhizni-
6843999/re-a5bhaaecc-2735-4bc2-93a2-7b5e72babd07
Hcropust OTKpbITUS U .
4 B — 1 Poccuiickast 3eKTpOHHas IKOJIa
yH ) https://resh.edu.ru/subject/lesson/5383/conspect/153370/
Kunerounas teopus
Merozasl MOJIEKYJIIPHON U
KJIE€TOYHON OMOJIOTHH.
I[IpaxkThyeckas paboTa SKmacc https://www.yaklass.ru/p/biologia/10-
5 «3yuenue meTon0B 1 05 klass/predmet-biologii-6843996/etapy-razvitiia-

KJIETOYHOU OMOJIOTHH
(xpomarorpadus,
anexTpodopes,
nuddepeHnrantbHoe
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biologicheskikh-znanii-6843997/re-ebdf5eel-6d70-453e-
ab17-453970ed7dc?



https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
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MuUHEPATBHBIE BEMECTRA SIKmacc https:_//v_vww.vaklzflss.ru/p/bloloqla}l_lo- _
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Ouonorumn kartinkakh-strukturnaia-biologiia
T SIKmacc https://www.yaklass.ru/p/biologia/10-
HIIbI KJIICTOK. ... . .. .
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19 «3yueHne nBUKEHUS 0.5 https://resh.edu.ru/subject/lesson/5383/conspect/153370/
LUTOILIa3MEI B
PACTUTCIIBHBIX KJICTKAX»
[TomyaBTOHOMHBIE
OpraHOMIbl KJICTKH:
MHUTOXOHJIPUH, TJIACTH/IBI.
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«Hccnenosanue https://resh.edu.ru/subject/lesson/3847/start/8616/
IJ1a3MOJIN3a U
JIeTIIa3MOJTN3a B
PACTUTCIIBHBIX KJIECTKaXx»
21 HememOpanHsbie Pocculickas 351€eKTpOHHAs MIKOJIa
OPraHOUIbI KIIETKH https://resh.edu.ru/subject/lesson/5383/start/153371/
SKnacc https://www.yaklass.ru/p/biologia/10-
CrpocHe i hyHKIHH klass/stroenie—i—sistemv—zhiznec_)besp_e_cheniia—kletki— _
22 aapa 6844002/sushchr_105t-kletochn0|-teor||-poverkhnostnv|-
apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-
438e-b8db-85a84fal217c
CpaBHuTtenbHas
XapaKTEePUCTUKA KIETOK
93 sykapuot. JlaboparopHas 05
pabota «3yuenue
CTPOCHHUSI KIIETOK
Pa3IUYHBIX OPTaHU3MOBY
24 AccuMunanus u 0.5 SIKnacc https://www.yaklass.ru/p/biologia/10-

55



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9

JTUCCUMUIISALINS — JBE
CTOPOHBI MeTa0o0IN3Ma.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnas pabota
«3yuenne
KaTaJIUTUYECKON
AKTUBHOCTH (DEpPMEHTOB
(Ha mpuMepe aMusIa3bl
WM KaTajia3bl)»

DepMeHTaTUBHBIH
XapakTep peaKuuii
KJIETOYHOT'O0 METa00IM3Ma.
JlaGopaTtopHnast pabota

klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-6844012/re-
e26dbb79-df5c-4cfe-8734-e958c9ea5cf9

SIKmacc https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-

25 «M3yetne 0.5 6844011/metabolizm-kletochnoe-dykhanie-6844012/re-
(bepuerTaTHEHOTO d131bdf3-cc42-49a7-b069-c90c826bd31f
paclICIVICHUA IICPOKCHU A
BOAOpPOJa B paCTUTCIIbHBIX
N ) KUBOTHBIX KJIICTKAX»

AKmacc https://www.yaklass.ru/p/biologia/10-
26 benku-akTuBaTopsl U klass/vnutrikletochnye-biokhimicheskie-reaktcii-
OCNIKU-UHTHOUTOPBI 6844011/metabolizm-kletochnoe-dykhanie-6844012/re-
d131bdf3-cc42-49a7-b069-c90c826bd31f
SAKmacc https://www.yaklass.ru/p/biologia/9-
A . klass/vnutrikletochnye-biokhimicheskie-reaktcii-
BTOTPO(MHBIN THIT . o .

27 OGMeHa BEIIECTB 16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-17332/re-ae3ffabe-1832-43cf-ad71-
cafccd48b4d7
SAKnacc https://www.yaklass.ru/p/biologia/10-

28 doTocunTe3

klass/vnutrikletochnye-biokhimicheskie-reaktcii-
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XeMOCHHTE3.
JlaGopaTtopHnas pabota

6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-6844014/re-7b567a47-451a-4b63-a985-
9978ab5b4da8

SIKmacc https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-

29 «CpaBHEHHE TTPOIIECCOB 0.5 6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
¢dorocunTe3a 1 fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-
XEMOCHHTE3A» d51bea8c4edd
AHa3p0OOHBIC OPraHNU3MBI.

Bunpl 6poxeHust. Mpod 5
podunsHOE 00yUeHHe

30 JIa6 0 . o .

aboparopHas pabota http://profil.adu.by/mod/book/tool/print/index.php?id=3960
«CpaBHEHHE MTPOLIECCOB
OpOXKEHUS U JBIXaHUSD)
A3POGHBIE OPraHH3MBL. SKnacc ht_tps://www.vaklass_.ru_/p/bloFoma/lO—"

31 S TALBI SHEDICTHICCKONO klass/vnutrikletochnye-biokhimicheskie-reaktcii-

6 P 6844011/metabolizm-kletochnoe-dykhanie-6844012/re-
OoMera e26dbb79-df5c-4cfe-8734-e958c9eabcf9
OHeprus MeMOpPaHHOTO

32 IrPaJUEHTA IPOTOHOB. ObpasoBarenbHbli mopTan https://obrazovanie-
Cunrte3 AT®: pabora gid.ru/pereskazyl/sintez-atf-kratko-i-ponyatno.html
npoToHHON AT®-cuHTAa3bI

33 Peakuuu marpruuHoro Poccuiickas sanexkTpoHHas 1mKona
CHUHTE3a https://resh.edu.ru/subject/lesson/5352/conspect/295779/
Tpanckpunuus — Poxedopn - . I .

34 . https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-
MaTpuuHblid cuHTe3 PHK .

rnk-tipy-rnk
SAKnacc https://www.yaklass.ru/p/biologia/9-
35 TpaHcasaus u €€ HTanbl klass/vnutrikletochnye-biokhimicheskie-reaktcii-
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http://profil.adu.by/mod/book/tool/print/index.php?id=3960
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https://obrazovanie-gid.ru/pereskazy1/sintez-atf-kratko-i-ponyatno.html
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https://resh.edu.ru/subject/lesson/5352/conspect/295779/
https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-rnk
https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-rnk
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https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0

Konuposanue
aMUHOKUCIIOT. Ponb

d92b8b96d6b0

36 C https://studarium.ru/article/121
pubOCOM B OMOCHHTE3E TyRapryM b
Oenka
37 Opranu3zanus reHoma y Poccuiickas anexkTpoHHas mkona
IIPOKApHUOT U DYKapHUOT https://resh.edu.ru/subject/lesson/3939/main/105169/
MonekynspHbie )
OcuoBsl ononoruu https://biology.su/molecular/gene-
38 MEXaHU3MBI IKCIIPECCHU -
activity
T'€HOB y 3yKapuoT
Bupycbl — BHEKJIeTOUHbBIE
(hOpMBI KU3HH U
39 00JIMTaTHBIC MTAPA3UTHI. 05 Poccuiickast 2JIeKTpOHHAS MIKOJIa
[IpakTuyeckas pabora ' https://resh.edu.ru/subject/lesson/3939/conspect/105164/
«Co3nmanue Moaean
BHUpYyCa»
Bupychrbie 3a601eBaHus
40 YEJI0BEKa, )KUBOTHBIX, [TepBoe cenTsiOps https://urok.1sept.ru/articles/654245
pacteHui
41 HaHnoTtexHoioruu B Poccuiickast anexkTpoHHas mKoia
OHMOJIOTHUU U MEIULINHE https://resh.edu.ru/subject/lesson/5757/start/148280/
SIKnacc https://www.yaklass.ru/p/biologia/10-
42 MK USHEHHEL LUK KICTKI klass/razmnozhenie-zhivykh-organizmov-
B 6844021/zhiznennyi-put-kletki-6844022/re-de6ec18c-
0630-40cc-aed5-10554ed6e712
43 Marprusbiii cisres JTHK CDOKC-(I)OpI[ ht'_[ps://foxf_ord.r_UIW|k|/b|0|0qwa/b|osmtez-
nukleinovyh-kislot-replikatsiya-dnk
44 XpOMOCOMBI. 0.5 doxkchopa https:/foxford.ru/wiki/biologiya/hromosomy-

58
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https://studarium.ru/article/121
https://resh.edu.ru/subject/lesson/3939/main/105169/
https://biology.su/molecular/gene-activity
https://biology.su/molecular/gene-activity
https://resh.edu.ru/subject/lesson/3939/conspect/105164/
https://urok.1sept.ru/articles/654245
https://resh.edu.ru/subject/lesson/5757/start/148280/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-de6ec18c-0630-40cc-aed5-10554ed6e712
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-de6ec18c-0630-40cc-aed5-10554ed6e712
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https://foxford.ru/wiki/biologiya/biosintez-nukleinovyh-kislot-replikatsiya-dnk
https://foxford.ru/wiki/biologiya/biosintez-nukleinovyh-kislot-replikatsiya-dnk
https://foxford.ru/wiki/biologiya/hromosomy-ih-gaploidnyy-i-diploidnyy-nabor-zhiznennye-tsikly-eukariot

JlaboparopHas paboTa
«M3yueHne XpoMOCOM Ha
TOTOBBIX
MHKpOTIperapaTax»»

ih-gaploidnyy-i-diploidnyy-nabor-zhiznennye-tsikly-
eukariot

SIKmacc https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-

45 JleneHue KIeTiH — MHTO3 6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-
a28a-4ead-8165-f2c6d950694b

Tunel KIETOK.
KaprokuHe3 u 1uToKHHE3.
JlaGopaTopHnas pabota

46 «Habmonerme MuT032 B 0.5 OcnoBbl Ouosoruu https://biology.su/cytology/mitosis
KJICTKaxX KOHYHNKa
KOpellKa JIyKa (Ha
T'OTOBBIX
MHKpOIIpenaparax )»

47 Perynsiums sKu3HEHHOTO ®dokcdopna https://foxford.ru/wiki/biologiya/kletochnyy-
[UKJIAa KJIETOK tsikl-ponyatie-o-differentsirovke-stvolovye-kletki

48 Opraiism Kak euoe IlepBoe cenTs10ps https://urok.1sept.ru/articles/598601
esuoe
TkaHu pacTeHHH.

49 JlaGopaTtopHnast pabota 05 ®doxcdopna https://foxford.ru/wiki/biologiya/tkani-
«3y4yenue TkaHen vysshih-rasteniy
pacTeHun»
Tkanu >KUBOTHBIX U

50 yenoBeka. JlabopaTopHas 05 ®dokcdopna https://foxford.ru/wiki/biologiya/tkani-

pabota «/3yueHnue TkaHeu
YKUBOTHBIX)

59

zhivotnyh
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https://biology.su/cytology/mitosis
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Opraunsl. Cuctemsl
opranos. JlaboparopHas

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

51 0 %! 0.5 . ..
pabota «3yHcHue klass/stroenie-organov-pokrytosemennykh-rastenii-14403
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-f73a3b28-e953-4517-9fa7-be8029ceb264

JTUTUOPUIHOTO klass/zakonomernosti-peredachi-nasledstvennykh-

CKpelIUBaHUs priznakov-6844028/nasledovanie-priznakov-pri-
digibridnom-skreshchivanii-6844035/re-f73a3b28-e953-
4517-9fa7-be8029ceb264

80 Cuennennoe Poccuiickas 351eKTpOHHAs IIKOJIA

HACJICIOBAHUE TTPU3HAKOB https://resh.edu.ru/subject/lesson/4755/conspect/118827/

81 XpOMOCOMHasI TEOPHS Poccuiickast 2JIeKTpOHHAs ITKOJIa

HacJIeACTBEHHOCTH https://resh.edu.ru/subject/lesson/2212/main/
SKmacc https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-

82 I'enernka moia priznakov-6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-polo -6844041/re-
6eac54fd-a96b-4a59-9fe2-360178a94f19
SKmacc https://www.yaklass.ru/p/biologia/10-

83 I'enoTnn xax 1enocTHast klass/zakonomernosti-peredachi-nasledstvennykh-

cucremMa priznakov-6844028/genotip-kak-tcelostnaia-sistema-
6844039/re-2fa7f826-8h18-457f-bf99-d2d51e2fee8a
I'eneT4EeCKUN KOHTPOJIIb
84 pa3BUTHS pacTeHUH, Cryadaiin https://studfile.net/preview/5811554/page:70/
JKUBOTHBIX 1 YCJIOBCKA
N3meHUnBOCTH s . .
doxkchopa https://foxford.ru/wiki/biologiya/vidy-

85 IPU3HAKOB. Buapl ) .

nasledstvennoy-izmenchivosti
N3MEHUYUBOCTH
Monuduxarontas Poxchopa o -
86 https://foxford.ru/wiki/biologiya/fenotipicheskaya-
N3MCHYUBOCTH _ _
izmenchivost-eyo-svoystva
BapuaunonHsli psa u
87 BapHallMOHHAs KpUBasl. 0.5 Cryndaiin https://studfile.net/preview/1856181/page:37/

JlaGopaTtopHnast pabota

64



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-f73a3b28-e953-4517-9fa7-be8029ceb264
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-f73a3b28-e953-4517-9fa7-be8029ceb264
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-f73a3b28-e953-4517-9fa7-be8029ceb264
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-f73a3b28-e953-4517-9fa7-be8029ceb264
https://resh.edu.ru/subject/lesson/4755/conspect/118827/
https://resh.edu.ru/subject/lesson/2212/main/
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://studfile.net/preview/5811554/page:70/
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/fenotipicheskaya-izmenchivost-eyo-svoystva
https://foxford.ru/wiki/biologiya/fenotipicheskaya-izmenchivost-eyo-svoystva
https://studfile.net/preview/1856181/page:37/
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89

90

91

92

«HccnenoBanue
3aKOHOMEPHOCTEM
MOIU(PUKAITHOHHOM
U3MEHYHUBOCTH.
IToctpoenue
BAapUALIMOHHOTO psija U
BAapUALIMOHHON KPUBOM»

I'eHoTHIIMUECKAas
W3MEHYUBOCTb.
KomMOunnaTtuBHas
W3MEHYNBOCTD

MyraunonHas
M3MEHYUBOCTbD.
[TpakTrueckas pabota
«MyTtanuuu y 1po30(uisl
(Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH

MYTAalMOHHOTI'O ITpoIeccCa.

DOnUreHeTuKa u
SIUTEHOMUKA

I'enerrka yenoseka.
[TpakTiueckas pabota
«CocTaBieHue 1 aHaJIN3
POAOCIIOBHOM

MeTtoasl METUITTHCKON
T'€HETUKU

0.5

0.5

Cryndaiin https://studfile.net/preview/6172386/page:4/

Cryndaiin https://studfile.net/preview/6172386/page:5/

Hayunas snexktponHast Oubanoreka
https://monographies.ru/ru/book/section?id=16123

IlepBoe cenTs0ps https://urok.1sept.ru/articles/649716

Cryndaiin https://studfile.net/preview/1221400/

93

3HaueHne MEIUIIMHCKON

Cryndaiin https://studfile.net/preview/1221400/page:9/
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https://studfile.net/preview/6172386/page:4/
https://studfile.net/preview/6172386/page:5/
https://monographies.ru/ru/book/section?id=16123
https://urok.1sept.ru/articles/649716
https://studfile.net/preview/1221400/
https://studfile.net/preview/1221400/page:9/

T'CHCTUKH B
npeaoTBpaliCHUU U
JICYCHHUHU I'CHECTHYCCKHUX
3a00JIeBaHUH YeIOBEKA

OCHOBHbIE TTOHSTHS
cenekuuu. Jlabopatopnas
pabota «/3y4eHue copToB

dokchopa

9 - 0.5 https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-
KYJILTYPHBIX paCTCHHIH 1 selektsii-zakon-gomologicheskih-ryadov
MOPOJI IOMAITHUX
JKMBOTHBIX»

MeToibl CeIeKITMOHHON SKnacc https://www.yaklass.ru/p/biologia/10-
pabotel. JJaboparopHas klass/zakonomernosti-peredachi-nasledstvennykh-

95 pabota «3yuenue 0.5 priznakov-6844028/metody-i-uspekhi-sovremennoi-
METOH0B CENEKIINHU selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-
pacTeHuUii» 4116-9023-28506152a2¢ee
TIOCTIKCHHS CeeKIHH AKmacc https://ww.vaklass.rg/p/bioloqia/lo-

. klass/zakonomernosti-peredachi-nasledstvennykh-
pacTeHui U )KUBOTHBIX. ) . ; .

96 priznakov-6844028/metody-i-uspekhi-sovremennoi-
[pakTHueckas pa60Tva selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-
«[IpuBHBKa pacTeHHII» b3ae-77¢cc8eb12ae9
CoxpaHeHue, n3y4eHue u [Iponnenka https://www.prodlenka.org/metodicheskie-

97 HCIOIb30BaHUE razrabotki/181298-sohranenie-geneticheskih-resursov-
T€HETUYECKUX PECYPCOB vidov-konse
brotexHonorns kak Hayka AKmacc https://www.yaklass.ru/p/biologia/10-

Y OTpacib MPOU3BOJICTBA. klass/zakonomernosti-peredachi-nasledstvennykh-

98 [TpakTnueckas pabota 0.5 priznakov-6844028/metody-i-uspekhi-sovremennoi-
«M3yueHne 0ObEKTOB selektcii-i-biotekhnologii-6844045/re-f6f0548d-3¢55-
OHOTEXHOJIOTHID 4d3b-abe7-af0f43897d9f

99 OcCHOBHBIE HAIIPABJICHUS Cryadaiin https://studfile.net/preview/7706648/page:8/
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https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.prodlenka.org/metodicheskie-razrabotki/181298-sohranenie-geneticheskih-resursov-vidov-konse
https://www.prodlenka.org/metodicheskie-razrabotki/181298-sohranenie-geneticheskih-resursov-vidov-konse
https://www.prodlenka.org/metodicheskie-razrabotki/181298-sohranenie-geneticheskih-resursov-vidov-konse
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://studfile.net/preview/7706648/page:8/

CUHTETUYECKON OMOJIOTHH
X
100 POMOCOMHAL H reHHad 1 Cryndaiin https://studfile.net/preview/3962592/page:36/
UHXXECHEPUS
M
101 CAMIUHHCINE 1 Cryndaiin https://studfile.net/preview/5810976/page:79/
OMOTEXHOJIOTUHU
PesepBHBIi ypOK.
102 [ToBTOpenue, 06001ICHNE, 1
CHCTeMaTH3aIUs 3HAHUH
OBILIEE KOJIMYECTBO
YACOB I10 ITTPOTPAMME 102 10 14
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https://studfile.net/preview/3962592/page:36/
https://studfile.net/preview/5810976/page:79/

11 KJIACC

KoanuecTBo 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
Tema ypoka Konrpoubnsie IIpakTnyeckue
n/n Bceero pecypchl
padoThI padoThI

1 DBoJoIoHHast Teopust Y. 1 DaiinoBbIl apXUB CTYJCHTOB
HapBuHa https://studfile.net/preview/5021700/page:30/
JBroKy1ne cuiibl . .

5 SBOJTIOLIH BIIOB 110 U 1 DaiinoBbIl apXUB CTYJCHTOB

' https://studfile.net/preview/2982418/page:3/

Hapsuny
Bbopn0a 3a cymecTBoBanue, . .

3 CCTECTBCHHLLA 1 1 @DaioBbIl apXHUB CTYICHTOB

. https://studfile.net/preview/6008121/page: 11/

UCKYCCTBEHHBIH 0TOOP
dopMHUpOBaHHE . .

4 CUHTETUYECKON TEOpUHn 1 DailiIOBEIi apXUB CTYICHTOB

P https://studfile.net/preview/9447802/page:2/

SBOJIIOLIMU
OTarsl 5BOIIOLUOHHOIO .

5 POIECCA: MIKDOABOTIONIISE 1 Poccuiickas 35eKTpoHHas mIkoia

P ' P https://resh.edu.ru/subject/lesson/5388/main/17613/

¥ MaKpOdBOJIIOITHS
Iomysauus — .

5 S TEMEHTADHAS S THHALA 1 Poccuiickas 35eKTpoHHas mIKoia

P https://resh.edu.ru/subject/lesson/5463/conspect/277888/

HBOJTIOIUHN
3aKOH T€HETUYECKOTO
pasuosecust JLx. Xapau, B. SIKnacc https://www.yaklass.ru/p/biologia/11-

7 BaiinGepra. JlabopaTopHas 1 05 klass/osnovy-evoliutcionnogo-ucheniia-
pabota «BbIsBICHHE ' 6844066/genetika-populiatcii-6844069/re-86203dab-
U3MEHYUBOCTHU y 0co0el 53da-4138-81b6-0a99871fc4aa
OJTHOTO BHJIa»
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https://studfile.net/preview/5021700/page:30/
https://studfile.net/preview/2982418/page:3/
https://studfile.net/preview/6008121/page:11/
https://studfile.net/preview/9447802/page:2/
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://resh.edu.ru/subject/lesson/5463/conspect/277888/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa

DnemeHTapHbIE (GaKTOPHI

SKnacc https://www.yaklass.ru/p/biologia/9-
klass/osnovy-evoliutcionnogo-ucheniia-

SBOJIIOLUHU 246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-
254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a

DddekT ocHOBaTeII. ) ) )
Buneoypok https://videouroki.net/razrabotki/dreyf-

9 D¢ dekT OyTHIIIOUHOTO S

genov-biologiya.html

T OpJIBILHKa

Murpaunn. M3ossiun SIKacc https://www.yaklass.ru/p/biologia/9-

10 TIOITYJIALIUH: klass/osnovy-evoliutcionnogo-ucheniia-
reorpaduueckas, 246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-
OHoJIoruyecKas 254922/re-c3952b5d-e856-47b1-8605-2722bfh38e7a
EcrecTBennsbIit oT00p — . .

1 1 HaTI aBJ'ISIIOH_[Hﬁ (1)8.KTO q)aI/IJIOBI)II/I apan CTYI[GHTOB

p p https://studfile.net/preview/8963025/page: 2/
SBOJIIOIUH
12 Tososoii 060 Poccuiickas anexkTpoHHas 1mkoia
p https://resh.edu.ru/subject/lesson/5389/conspect/107050/
[IpucnocobneHHOCTH
OpPraHu3MOB KaK pe3yabTaT
MHUKPO3BOJIOLUH. .
13 Ta6onaTonHas baboTa 05 Poccuiickas a5ekTpoHHas nIkosia
paTopHai p ' https://resh.edu.ru/subject/lesson/5390/conspect/295808/
«M3yuenue apomopdo30B H
MM0AJAITAUN Y paCTCHUI
1 ) KUBOTHBIX)
[Ipumeps! npucnocobneHmit
Yy OPraHU3MOB:

14 Mophoornueckue, 05 Poccuiickas 35eKTpoHHas MIKoja
(dusnonornueckue, ' https://resh.edu.ru/subject/lesson/5390/main/295813/
OMOXHMUYECKHE,

MOBEJICHYECKHE.
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https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://videouroki.net/razrabotki/dreyf-genov-biologiya.html
https://videouroki.net/razrabotki/dreyf-genov-biologiya.html
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://studfile.net/preview/8963025/page:2/
https://resh.edu.ru/subject/lesson/5389/conspect/107050/
https://resh.edu.ru/subject/lesson/5390/conspect/295808/
https://resh.edu.ru/subject/lesson/5390/main/295813/

JlaboparopHas pabota
«[Tpucnocobaenus
OpPraHU3MOB H UX
OTHOCHUTEJIbHAS
1eJ1eCO00Pa3HOCThY

Bun, ero xpurepuu u
cTpyKTypa. JJabopaTopHast

Poccuiickas anexkTpoHHas mKoia

15 0 C 0.5 .
paboTa «L-paBHCHHC BUJIOB https://resh.edu.ru/subject/lesson/4949/conspect/119942/
10 MOP(OJIOTrHIECKOMY
KPUTEPHUIO»
16 CIpVKIVDA BIA @aioBbIN apXHUB CTYIACHTOB
PYKLYP A https://studfile.net/preview/9505047/page:36/
SIKnacc https://www.yaklass.ru/p/biologia/9-
Bunoo6pa3oBanne kak klass/osnovy-evoliutcionnogo-ucheniia-
17 ; ; . R
pe3ynbTaT MUKPO3BOJIIOLIMHI 246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-
254922/re-fh7da72e-9d09-4c6c-9055-a6f35e77d8d9
SKmnacc https://www.yaklass.ru/p/biologia/9-
18 CBs13b MUKPO3BOJIIOIIUU U klass/osnovy-evoliutcionnogo-ucheniia-
SIHUJIEMHUOJIOTUH 246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-
254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168
MakpOIBOSTIOIHS. SKnacc https://wva._vaklass.ru/p/bi_gloqia/ll-
n klass/osnovy-evoliutcionnogo-ucheniia-
AJIEOHTOJIOTUYECKUE . ..
19 METOML - 6844066/dokazatelstva-napravleniia-puti-i-sposoby-
CTOABI H3yHe makroevoliutcii-6844079/re-ffc3363f-782a-4376-h30d-
SBOIIOLNH 739267f74c81
buoreorpaduyeckue .
20 METOIbI H3YHCHHA Poccutickas a5mekTpoHHas nIkosia
ya https://resh.edu.ru/subject/lesson/5391/main/301040/
9BOJIIOIIAHT
21 DOMOpHOIIOTHYECKHE U DalnoBbIl apXUB CTYJECHTOB
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https://resh.edu.ru/subject/lesson/4949/conspect/119942/
https://studfile.net/preview/9505047/page:36/
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://resh.edu.ru/subject/lesson/5391/main/301040/

CpPaBHUTEJIBHO-
MOp(hOIOrHYecKrue METOIbI
U3YYEHHUS IBOJIIOLNH

https://studfile.net/preview/16807093/page:17/

MonekyispHo-
TCHETUYECCKHUE,

@DaioBbIl apXHUB CTYIACHTOB

22 OMOXUMUYECKHUE U . .
https://studfile.net/preview/9506087/page:4/
MaTeMaTUYECKUE METOBI
W3Y4YEHUS IBOJTFOIIUN
93 OO6m1e 3aKOHOMEPHOCTH @aiinoBkIl apXUB CTYJCHTOB
SBOJIIOIAU https://studfile.net/preview/8930458/page:19/
AnanThBHas paauanus. . .
24 HepaBHOMEPHOCTH TEMIIOB Pail;I0BEIH APXHB CTY/ICHTOB
p p https://studfile.net/preview/1714804/page:27/
SBOJIIOIIAHU
Hayunsble runoressl .
o5 POHCXOIK ACHHS! KH3HH Ha Poccuiickas a5ekTpoHHas nIkosia
p https://resh.edu.ru/subject/lesson/2210/main/
3emite
26 JloHay4Hble peACTaBICHUS Poccuiickas anexkTpoHHas mKoia
0 3apPOXKICHUU KU3HU https://resh.edu.ru/subject/lesson/3874/conspect/301093/
NH®OYPOK https://infourok.ru/prezentaciya-po-
OCHOBHBIE >TaIlbI . - ; ; .
27 O — biologii-na-temu-osnovnie-etapi-neorganicheskoy-
p 1 evolyucii-klass-1754685.html
28 I'unoressl 3apoKIeHUS Poccuiickas anexkTpoHHas mKoia
SKU3HHU https://resh.edu.ru/subject/lesson/2210/main/
Ucropus 3emiu 1 METOIbI
e€ nzyuenus. JlabopatopHas Dait .
aino a CTYIEHTO
29 pabota «M3yuenue u 0.5 YITOBLIH apXHB CTYACHTOR

OIIMCAaHHE UCKOIIAaCMbIX
OCTATKOB JPCBHUX

https://resh.edu.ru/subject/lesson/2210/main/
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https://studfile.net/preview/16807093/page:17/
https://studfile.net/preview/9506087/page:4/
https://studfile.net/preview/8930458/page:19/
https://studfile.net/preview/1714804/page:27/
https://resh.edu.ru/subject/lesson/2210/main/
https://resh.edu.ru/subject/lesson/3874/conspect/301093/
https://infourok.ru/prezentaciya-po-biologii-na-temu-osnovnie-etapi-neorganicheskoy-evolyucii-klass-1754685.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-osnovnie-etapi-neorganicheskoy-evolyucii-klass-1754685.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-osnovnie-etapi-neorganicheskoy-evolyucii-klass-1754685.html
https://resh.edu.ru/subject/lesson/2210/main/
https://resh.edu.ru/subject/lesson/2210/main/

OpPraHU3MOBY

HauanpHbIe 3Tansl

Poccuiickas aneKkTpoHHas mKoJia

30 .
OPraHUYeCKOM 3BOJIIOLUU https://resh.edu.ru/subject/lesson/3885/conspect/270126/
SIKmmacc https://www.yaklass.ru/p/biologia/11-
31 D BOILIOLIS HVKADHOT klass/etapy-evoliutcii-biosfery-i-cheloveka-
. yKap 6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-
6844085/re-d610560c-7df5-4567-adfd-584a5783acda
OCHOBHBIE ATAIIbI
ABOJIIOIIUN PACTUTEIHHOTO
32 mupa. [IpakTuueckas 05 doxchopn https://foxford.ru/wiki/biologiya/razvitie-
pabora «3y4enue ' rastitelnogo-mira-na-zemle
0COOEHHOCTEN CTPOCHUS
pacTeHUM pa3HbIX OTACIIOB)
33 OCHOBHBIE dTaIIbI @DailnoBblil apXUB CTYIAEHTOB
ABOJIFOIMU KUBOTHOTO MHUpa https://studfile.net/preview/9253373/page:2/
OBOIONHUS )KUBOTHBIX.
[TpakTudeckas pabota . .
34 «M3yuenne ocodOeHHOCTEN 0.5 aid10BbIi apXUB CTY/ICHTOR
ya ' https://studfile.net/preview/5674916/page:4/
CTpOCHI/ISI ITIO3BOHOYHBIX
JKHUBOTHBIX))
35 PasButne xxu3uu Ha 3emie Poccuiickas anexkTpoHHas mKoia
I10 3paM U IeproIaM https://resh.edu.ru/subject/lesson/3885/main/270131/
MaccoBble BBIMUPAHUS — . .
36 YKOJOTHUYECKHE KPUZUCEI DaidnIoBbIi apXUB CTY/ICHTOB
p https://studfile.net/preview/6320054/page:2/
MPOILJIOTO
CoBpeMeHHBIN . .
. @DaioBbIN apXUB CTYIAEHTOB
37 9KOJIOTUIECKUN KPH3HC, €TO

0COOEHHOCTH
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https://resh.edu.ru/subject/lesson/3885/conspect/270126/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://foxford.ru/wiki/biologiya/razvitie-rastitelnogo-mira-na-zemle
https://foxford.ru/wiki/biologiya/razvitie-rastitelnogo-mira-na-zemle
https://studfile.net/preview/9253373/page:2/
https://studfile.net/preview/5674916/page:4/
https://resh.edu.ru/subject/lesson/3885/main/270131/
https://studfile.net/preview/6320054/page:2/
https://studfile.net/preview/7185895/page:59/

CoBpemMeHHas cuctema

@DaioBbIl apXHUB CTYIACHTOB

38 . .
OPraHUYEeCKOro MPOIILJIOTO https://studfile.net/preview/9166668/page:2/
OCHOBHBIE 5
39 CHCTEMATHICCKIE FOVIIIEL Poccuiickas a5ekTpoHHas IKoIa
pyH https://resh.edu.ru/subject/lesson/5395/conspect/107346/
OpTraHU3MOB

40 AHTpPOIOJIOTHUST — HayKa O DainoBbIl ApXUB CTYJCHTOB
YeJIOBEKE https://studfile.net/preview/5430012/

SKnacc https://www.yaklass.ru/p/obshchestvoznanie/6-

41 Pa3BuTue npencraBienuit o klass/chelovek-kak-biosotcialnoe-sushchestvo-
MIPOUCXO0XKICHUU YEIOBEKA 6835064/biologicheskaia-priroda-cheloveka-

6894212/re-9clcc73d-379e-420c-aeaf-255e21fe9ch6
Mecto 4enoBeka B CCTEME
OpraHn4yeCcKoro Mupa. SKnacc https://www.yaklass.ru/p/biologia/9-
JlaGopaTtopHnast pabota klass/etapy-evoliutcii-biosfery-i-cheloveka-

42 «M3ydyenne ocobeHHOCTEM 0.5 287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
CTPOEHHUSI CKeeTa vida-287169/re-4c96256b-dc67-45cc-8484-
YeJIOBEKA, CBSI3aHHBIX C 41968b251f2f
MPSAMOXOKICHUEM»

SAKnacc https://www.yaklass.ru/p/biologia/9-
TIBMkyIHE CHITEL klass/etapy-evoliutcii-biosfery-i-cheloveka-

43 287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-

anTporioreresa vida-287169/re-0b759fdd-46a0-47a3-9644-
dc79086add05
CooTHoleHne

44 OMOJOTUYECKHUX U @aioBbIi apXUB CTYIACHTOB
COITMATBHBIX (DaKTOPOB B https://studfile.net/preview/1793376/page: 25/
AHTPOTIOTEHE3E

45 OCHOBHBIE CTaAuHU SKmacc https://www.yaklass.ru/p/biologia/9-

AHTPOIIOTCHE3a

klass/etapy-evoliutcii-biosfery-i-cheloveka-
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https://studfile.net/preview/9166668/page:2/
https://resh.edu.ru/subject/lesson/5395/conspect/107346/
https://studfile.net/preview/5430012/
https://www.yaklass.ru/p/obshchestvoznanie/6-klass/chelovek-kak-biosotcialnoe-sushchestvo-6835064/biologicheskaia-priroda-cheloveka-6894212/re-9c1cc73d-379e-420c-aeaf-255e21fe9cb6
https://www.yaklass.ru/p/obshchestvoznanie/6-klass/chelovek-kak-biosotcialnoe-sushchestvo-6835064/biologicheskaia-priroda-cheloveka-6894212/re-9c1cc73d-379e-420c-aeaf-255e21fe9cb6
https://www.yaklass.ru/p/obshchestvoznanie/6-klass/chelovek-kak-biosotcialnoe-sushchestvo-6835064/biologicheskaia-priroda-cheloveka-6894212/re-9c1cc73d-379e-420c-aeaf-255e21fe9cb6
https://www.yaklass.ru/p/obshchestvoznanie/6-klass/chelovek-kak-biosotcialnoe-sushchestvo-6835064/biologicheskaia-priroda-cheloveka-6894212/re-9c1cc73d-379e-420c-aeaf-255e21fe9cb6
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-4c96256b-dc67-45cc-8484-41968b251f2f
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-4c96256b-dc67-45cc-8484-41968b251f2f
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-4c96256b-dc67-45cc-8484-41968b251f2f
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-4c96256b-dc67-45cc-8484-41968b251f2f
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-4c96256b-dc67-45cc-8484-41968b251f2f
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://studfile.net/preview/1793376/page:25/
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169

287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
vida-287169

[Taneorenernka u

Hayxka n3 nepBsIx pyk

46 https://scth.ru/lecture/paleogenetika-sintez-
NajeoreHoMHUKa . - .
estestvennonauchnogo-i-gumanitarnogo-znaniya/
47 OBOJIOLMS COBPEMEHHOTO DaiinoBbIl apXUB CTYJCHTOB
YyeJI0BeKa https://studfile.net/preview/7344941/
Yenoseueckue pachl.
48 [IpakTHueckas padoTa 05 doxchopa
«M3yueHne 3KoI0rn4ecKux ' https://foxford.ru/wiki/biologiya/chelovecheskie-rasy
aJlanTalnui 4eIoBeKa»
49 MexaucuuIanHapHble @aioBbIl apXHUB CTYIACHTOB
METO/bI aHTPOIIOJIOTUN https://studfile.net/preview/9818685/page:6/
3apoxICHUE U PA3BUTHE CrpaBOYHUK OT aBTOpa
50 1 i . - .
AKOJIOTHH https://spravochnick.ru/ekologiya/razvitie_ekologii/
Mertoabl 3KOJIOTHH.
JlaGoparopHas paboTa . .
51 JA3yHeHIE METOTOB 05 @DailnoBbIil apXUB CTYIEHTOB
i ' https://studfile.net/preview/5657417/page:2/
HKOJIOTUYECKHUX
HCCIICIOBAHMI»
50 3Ha4YeHUe SKOJIOTHYECKUX DaiyI0BBIN aPXUB CTYJCHTOB
3HAHUHU JJIS1 YeJIOBEKa https://studfile.net/preview/2990732/page:3/
doxchopn
53 Okonoruyeckue HakTopsl https://foxford.ru/wiki/biologiya/ekologicheskie-
faktory-ekologicheskaya-nisha-limitiruyuschie-faktory
AGHOTHYECKHE DAKTODEL AKnacc https://wwv_v.vaklgss.ru/p/b_l_olomalll-
. klass/osnovy-ekologicheskikh-znanii-
54 CBeT KaK 3KOJIOTHYECKUI 0.5

daktop. JlaboparopHas

6844047/adaptatcii-organizmov-k-usloviiam-sredy-
sushchestvovaniia-6844048/re-f8d9365c-8d93-43f0-

74
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pabora «BrisiBiieHHE
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

8433-79af22eeb84c

AlGuotnueckue GpakToOpHbI.
Temmeparypa Kak
9KOJIOTHYECKU (haKTop.
JlaGopaTtopHnas pabota

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

55 B 0.5 6844047/adaptatcii-organizmov-k-usloviiam-sredy-
« H"B”eHg’e 5 sushchestvovaniia-6844048/re-f8d9365¢-8d93-43f0-
TPUCTIOCODIICHIHT 8433-79af22eeb84c
OpTraHru3MOB K BJIUAHHUIO
TEMIIEPATYPHI»

AbuoTtndeckue (HakTopsl.
BraxHoCTh Kak SKnacce https://www.yaklass.ru/p/biologia/11-
9KOJIOTHYECKUH (akTop. klass/osnovy-ekologicheskikh-znanii-

56 JlaboparopHas paboTa 0.5 6844047/adaptatcii-organizmov-k-usloviiam-sredy-
«AHaTOMHYECKHE sushchestvovaniia-6844048/re-f8d9365¢-8d93-43f0-
0COOEHHOCTHU PacTeHHiA U3 8433-79af22eeb84c
Pa3HbIX MECT OOUTAHUSI»

57 Cpenbl oOuTaHus Poccuiickas neKTpoHHas HIKOJa
OpraHU3MOB https://resh.edu.ru/subject/lesson/5943/main/160375/

Poccuiickuii yueOHUK

58 buoniornueckue puTMbl https://rosuchebnik.ru/material/biologicheskie-ritmy-
cheloveka/
SAKmnacc https://www.yaklass.ru/p/biologia/11-

59 Kuznennsie hopmbl klass/osnovy-ekologicheskikh-znanii-

OpraHU3MOB 6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-6ea92d59-80d5-47d6-8b85-826b7c1a91e5

60 buotnyeckue GaxTops Poccuiickas neKTpoHHas KO

75
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3HayeHue OMOTHYECKAX
B3auMOJICUCTBUH 1

https://resh.edu.ru/subject/lesson/5942/conspect/107821/

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

61 CYIECTBOBATHA 684404 7/bioticheskie-vzaimootnosheniia-organizmov-
OPTAHH3MOB B CpeiC 6844050/re-efee5a99-6a87-4063-9349-5917hc110ea3
oOHnTaHus
DKOIOTrHYECKHUE .

6 XapaKTEPHCTHKH Poccuiickas 3ﬂeKTp9HHaa IKOJIa

https://resh.edu.ru/subject/lesson/3543/conspect/11563/
MOMYJISIIIAH
OcHoBHBIC TTOKa3aTenu SKnacc https://www.yaklass.ru/p/biologia/11-

63 MOIYJISIUWAN: YUCIIEHHOCTb, klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-
IJIOTHOCTh, BO3pAacTHAs U i-struktura-populiatcii-6844052/re-e04e99¢c9-566b-441f-
[10JI0Bas CTPYKTypa 8172-e4a738f18a64
OcHOBHBIE ITOKa3aTeIn

64 HNOIYJISIUNA: POXKAAEMOCTb, @DaioBbIN apXHUB CTYIACHTOB
IIPUPOCT, TEMI POCTA, https://studfile.net/preview/2567234/page:4/
CMepTHOCTB, MI/IFpaIII/II/I

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

65 DKOJIOrM4ecKasi CTpyKTypa klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-

HOIYJIALAH i-struktura-populiatcii-6844052/re-a19c0ac8-1fd1-42b4-
adee-e58a016bd0fa
SIKnacc https://www.yaklass.ru/p/biologia/11-
66 JvnHamuKka nonyJssiuu u eé klass/osnovy-ekologicheskikh-znanii-
peryssius 6844047/izmenenie-chislennosti-i-struktury-populiatcii-
6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
K SKnacc https://www.yaklass.ru/p/biologia/11-
PHBBIE pocTa klass/osnovy-ekologicheskikh-znanii-
67 YUCJIIEHHOCTHU MOMYJISALHH.

KpI/IBBIC BbBDKHUBAaHUA

76

6844047/izmenenie-chislennosti-i-struktury-populiatcii-
6844054/re-033506af-48e1-4bc3-bc41-a9ae044b9e5¢
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DKOoJIOruuecKas HHUIlla BUIA.

JlaGopaTtopHnas pabota

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

68 0 5 0.5 6844047/adaptatcii-organizmov-k-usloviiam-sredy-
« pHCH(ico JICHHS COMAM sushchestvovaniia-6844048/re-ef04a134-9209-4923-
pacTeHUM K PaCCEICHHUIO» bed3-e04da7cd6a06

69 Bun xak cucrema Poccuiickas anexkTpoHHas mKoia
MOMYJISIIUNA https://resh.edu.ru/subject/lesson/4949/main/119947/
3aKOHOMEPHOCTH

70 MOBEICHUSI U MUTPALIMI OTkpbITHIN YpOK https://urok.1sept.ru/articles/525254
JKHUBOTHBIX

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

7 Co00111ecTBO OpPraHu3MOB klass/osnovy-ekologicheskikh-znanii-

— OuolEeHo3 6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-91e62666-2fd3-4aca-9421-049dcdd7¢c852

79 DKOCHCTEMA KaK OTKpbITas Poccuiickas a5ekTpoHHas 1IKoIa
cucreMa https://resh.edu.ru/subject/lesson/6347/main/134523/
K SKmnacc https://www.yaklass.ru/p/biologia/11-

PYroBOpPOT BELIECTB U 3 . »

73 HOTOK SHEDLIH B klass/osnovy-ekologicheskikh-znanii-

p 684404 7/struktura-ekosistem-6844058/re-bda2dad9-
Jrocucteme efd1-4b6d-8a88-F2bb62130252

74 OcHoBHbIE TIOKa3aTeNN @DaioBbIN apXUB CTYIACHTOB

YKOCUCTEMBI https://studfile.net/preview/2854632/page:3/
SKmnacc https://www.yaklass.ru/p/biologia/11-
75 SKONOIHICCKHE HHPAMILEL klass/osnovy-ekologicheskikh-znanii-
Pamiz 6844047 /struktura-ekosistem-6844058/re-300c498a-
c511-4342-beaf-639d4628eb01
VI3MeHeHNS COOBIIECTE — SIKitacc https://www.yaklass.ru/p/biologia/11-
76 klass/osnovy-ekologicheskikh-znanii-

CYKIIECCUU

77

6844047/izmenenie-ekosistem-vo-vremeni-suktcessii-
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