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MHHOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHomy mnpeametry "buonorus" (nmanee -
OuoNorusl) Ha ypoBHE CpeJHEro oOIiero odpa3zoBaHHs pa3padoTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoii ®@eneparuny, ®I'OC COO, Konuenuuu
npenoaaBaHus yueOHoro npeamera « buonorus» u OCHOBHBIX MOJIOKEHHMA
dbenepasibHOM paboueil mporpaMMbl BOCIIUTAHUS.

VYuebnsid npeamer «buonorus» ymiyOnEHHOTO YpOBHSI H3y4YEHHUS
(10-11 xmaccel) SIBISAETCS OMHUM M3 KOMIIOHEHTOB MPEAMETHOM 00JIACTH
«EcTtecTBeHHO-HayuHble mnpeaMeTsy. ComtacHo monoxkenusiMm PI'OC
COO npodunbHbie y4eOHBIE MpPEIMETHI, M3ydaeMble Ha YIITyOJEHHOM
ypOBHE, SBISIOTCA crocoboM nuddepeHnnanuu o0ydeHUsT Ha YpOBHE
cpegHero  obmiero  oOpa3oBaHWMs M TPU3BAHBI  OOECIEYUTH
IPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPETHUM OOIINM, CPETHUM
po(eCCHOHAIBHBIM U BBICIINM 00pa3oBaHuEM. B TO e BpeMs Kax bl
U3 OTUX Y4YEOHBIX TIPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE  pElIeHHe Oo0pa3oBaTeNbHBIX, BOCHUTATEIbHBIX U
Pa3BUBAIOLINX 3aJ1a4, CBA3AHHBIX C MPOPOpPHUEHTAIMEH 00yJaIOlIUuXCs U
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOW OO0JIACTH HAy4YHOIO 3HAHMS,
CBSI3aHHOIO C OHWOJIOTHMEH, MEIUIIMHOM, DJKOJIOTHEH, IICHXOJIOTHEN,
CIIOPTOM WJI BOCHHBIM JIEJIOM.

[Iporpamma 1o  yueOHomy mnpeamery  "buonorus" — maér
IpEJACTaBICHUE O LEeTM U 3ajJadax H3ydyeHus YydeOHOro mpeaMera
«buonorus» Ha yIIYOJEHHOM YPOBHE, ONPEAEISIET O00s3aTeIbHOE
(MHBapuaHTHOE) TMPEIMETHOE COAEpKAHUE, €ro CTPYKTYPHUPOBAHHE IO
paznenaM W Te€MaM, paclpeiesieHue 10 KiaccaM, PEKOMEHIYET
NOCJIEOBATEIbHOCTh  M3YYEHHs] Y4eOHOro marepuaia ¢  y4ETOM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3EH, JIOTMKKA Y4e€OHOTO
mporecca, BO3pacTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamme mo
OMOJOTMM pealn30BaH MPUHLMI MPEEMCTBEHHOCTH C H3yYE€HUEM
OMOJIOrMM Ha ypPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHwMs, Omaromaps 4emy
NpPOCMATPUBAETCA  HAMPABICHHOCTh Ha  MOCIEAYIOUIee  Pa3BUTHE
OMOJIOTUYECKUX  3HAHUW, OPUEHTUPOBAHHBIX Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUsS, HKOJIOTMYECKOrO0 MBILIUICHHUS,
MPEACTABICHUN O 3I0POBOM 00pa3e *KU3HU, Ha BOCIUTAHUE OEPEKHOIO
OTHOLIEHUA K OKpYXKawIIell NpupoaHoW cpene. B mporpamme 1o
OMOIOTMM  TaKXKe TMOKa3aHbl BO3MOXKHOCTH  Y4eOHOro IpeaMmeTa
«buonorus» B peammzauuu TpedoBanuii ®I'OC COO k mIaHUpyeMbIM
JMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM pe3yabTaraMm 00ydeHUs
U B (OopMHpPOBAaHHM OCHOBHBIX BHIOB Yy4EOHO-TIO3HABATEIHHOM

JEeSTETbHOCTH 00yJarOIINXCS 1o OCBOCHHIO COZIePIKaHMS
OMOJIOTHUYECKOr0  OO0pa30BaHMs HAa  ypOBHE  CpPEIHEro  OOIIEero
o0OpazoBaHus.

VYueOubiii npeamer «buonorus» Ha YpOBHE CpeaHEro oOIlero
o0Opa3oBaHus 3aBepuiaeT OWONOrH4YecKkoe oOpa3oBaHME B MIKOJIE U
OPUEHTUPOBAH HA paCIIMpEHUE W YIIyOleHue 3HAHUU O0Oy4YaroIIHUXCs O
KUBOM MpUpOAE, OCHOBaX MOJIEKYJISIPHOM M KIETOYHOM OHONIOrud,
SMOpUONOTMM W OMOJOrMM  DPa3BUTHS, TEHETHKH,  CEJIEKIIHH,
OMOTEXHOJIOTMH, 3BOIIOLMOHHOTO YUEHHS U SKOJIOTHH.

N3yuenne yueOHOro mnpeamera «buonorus» Ha yriayOleHHOM
YpOBHE OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOUINXCS K MOCIEAYIOIIEMY



MOJTyYEHUIO OMOJIOTMYECKOr0 00pa30BaHUs B By3aX M OpraHU3aLMIX
cpeaHero npodeccuoHanbHOro o0pazoBanus. OCHOBY €ro copepxaHus
COCTaBJISIET cHUCTeMa OWMOJIOTMYECKUX 3HAHUW, TMONYYCHHBIX TIpU
M3y4eHUU  OOYYarOIIMMHCS  COOTBETCTBYIOIIMX  CHCTEMAaTHYECKUX
paznenoB OMOJIOrMHU HA YPOBHE OCHOBHOTO 00111er0o oOpa3zoBanus, B 10—11
KJIaccax ATH 3HAHUS MOJYYarOT pa3BUTHE. Tak, paclIupeHbl U YIITyOJICHBI
OWoNornyecKue 3HaHWSA O PACTEHHUAX, JKUBOTHBIX, rprbax, OaKTepHsiX,
OpraHu3Me 4eoBeKa, OOMIMX 3aKOHOMEPHOCTSIX JKU3HH, TOMOTHUTEIHHO
BKJIIOYEHBI OMOJIOTUYECKHUE CBENEHUS MPHUKIAJHOTO U IOHWCKOBOIO
XapakTepa, KOTOpblE MOXHO HCIOJIB30BaTh KaK OPUEHTHUPBI IS
nocienywiiero Beibopa npodeccuu. Bo3mokHa TakkKe HHTErpalus
OMOJIOrMYECKUX 3HAHUKM C COOTBETCTBYIOIIMMU 3HAHUSIMHU, TTOITY4CHHBIMH
oOy4aroluMUcs TMpU  HU3y4YeHUH (PU3MKH, XUMUM, Teorpapuu u
MaTeMaTHKH.

Crpyktypa mnporpamMmbl 1o y4debHomy mnpeamery "buonorums"
OTpakaeT CUCTEMHO-YPOBHEBBIN U SBONIOIMOHHBIN MOIXOAbI K U3yYEHUIO
ouonorun. CormacHO MM, HM3y4alOTCs CBOMCTBAa MU 3aKOHOMEPHOCTH,
XapakTepHble JUIS JKUBBIX CHCTEM pa3HOTO YPOBHSA OpraHHU3alliH,
HBOJIIOLIMKM OPTraHUYECKOro MUpa Ha 3emiie, COXpaHEHUs: OMOIOrnYeCcKOro
pazHooOpasust 1iaHeTel. Tak, B 10 kiacce u3y4alOTCs OCHOBBI
MOJICKYJISIPHOM W KJIETOYHOM OWOJNOTHMU, SMOPHUOIOTUHU U OUOIOTHHU
pa3BUTHSI, TEHETUKU M CEJCKIUH, OUOTEXHOJOTMU U CHHTETUYECKOM
OMOJIOTHH, aKTyalu3UpYIOTCSd 3HaHUS OOydaroluxcsi 10 OOTaHUKE,
300JI0TMHU, aHaToMuu, (usnonoruu 4enoBeka. B 11 kmacce uzywarorcs
ABOJIIOIIMOHHOE YYCHHUE, OCHOBBI DKOJIOTUH M YUeHHE 0 Orocdepe.

VYueOnsiii npenMer «buonorus» nNpu3BaH 00ECMEYUTh OCBOCHHE
oOyyaromuMHucs OUOIOTUYECKUX TEOPUM U 3aKOHOB, UEH, MPUHIIUIIOB U
OpaBUjI, JIeKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa, 3HAHUM O CTPOCHHHM, MHOTrOOOpa3suu U OCOOCHHOCTAX
KJICTKH, OpraHu3Mma, TMONYJISIHH, OHOIIEHO3a, OJKOCHUCTEMBI, O
BBITAIOIINXCS HAYYHBIX JOCTIDKEHUSAX, COBPEMEHHBIX HCCIIEIOBAHUSX B
OWoNOruyM, TMPUKIATHBIX acleKTax OwWonorudeckux 3HaHuid. s
pa3BUTHS U TOAJEPKAHUS MHTEepeca 0O0ydaromuxcs K OUOJIIOTUM Hapsiay
CO 3HAUUTENbHBIM O0OBEMOM TEOPETHUECKOTO Marepuaja B COIEp:KaHUU
IporpaMmMbl 1O OHOJOTUH TPEAYCMOTPEHO 3HAKOMCTBO C HCTOpUEH
CTaHOBJICHUSI U PA3BUTHUSL TOM WJIM MHOM 0O0JACTH OUOJIOTUM, BKJIAJOM
OTEUYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B pEIICHUE BaKHEUIIMX
OMOJIOTMYECKUX M DKOJIOTHIECKUX TTIPOOIIEM.

Lenb n3ydyenus yueOHoro npenmera «buonorusi» Ha yriyOiaéHHOM
ypOBHE — OBIAJCHHE OOYyYarOIIMMHCA 3HAHUSMH O CTPYKTYpHO-
(YHKIIMOHAILHOM OpraHW3allid JKMBBIX CHCTEM pa3HOrO paHra u
NpUOOPETEeHUEe YMEHUM UCIOJb30BaTh ATU 3HAHUSA B (HOPMUPOBAHUU
MHTEpeca K ONpenenéHHON 00JacT nmpoQeccruoHalIbHOU JesTEeNbHOCTH,
CBSI3aHHOW ¢ OWONOTMed, WIM K BBIOOPY Yy4eOHOTO 3aBedeHUs Jis
IPOJIOJKEHUS OMOIOrMYECKOr0 00pa30BaHusl.

JocTkenue 1end u3ydeHus yueOHoro npeamera «buomorus» Ha
yrIIyOJEHHOM YPOBHE 00€CIIEUMBAETCS PENIEHUEM CIIeIYIOIINX 3aay:

OCBOCHHE OOYYaIOIUMHCS CHUCTEMbl OWOJNOTUYECKUX 3HAHUU: 00
OCHOBHBIX OMOJOTMYECKHX TEOPHUAX, KOHIEMIIHIX, THIMOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX W TpaBWiaX, COCTABIAIOIINX  COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa; O CTPOEHHM, MHOrooOpasuul u



OCOOCHHOCTSX OMOJIOTUYECKUX CUCTEeM (KJIETKa, OpraHu3M, MOMYJSIus,
BUJ, OuoreomeHos, Ouocdepa); O BBAAIOUUXCS OTKPBITUIX H
COBPEMEHHBIX HCCIIEIOBAHUIX B OMOJIOTUH;

O3HAaKOMJICHHE OOYJaromuXxcs C METOJaM{ TIO3HAHUS JKUBOU
IPUPOIBI:  HMCCIEAOBATCILCKUMH ~ METOAAMH  OHMOJOTHYECKUX  HayK
(MOTIEKYIISIpHOM W KJIETOYHOM OHWOJIOTHH, SMOPHOIOTHH U OHOJIOTUH
pa3BUTHSI, TCHETHKU W CEJCKIUH, OWOTEXHOJIOTUH W CHHTETUYECKOU
OMOJIOTHH, TAaJCOHTONIOTHH, DKOJIOTHH); METOAaMH CaMOCTOSTEIIBHOTO
IPOBEICHUST OMOJOTHUECKUX MCCIICOBAHUI B 1a00paTopruu U B MPUPOJIE
(HabmrofieHue, U3MEPEHHE, DKCIIEPUMEHT, MOJICTIMPOBAHHE);

OBJIAZICHUE OOYJAFOITUMHUCS YMEHUSIMH: CAaMOCTOSITEIIBHO HAXOIUTh,
QHATM3UPOBATh W HWCIONB30BaTh  OMOJOTHYECKYI0  HUH(OPMAIIHIO;
MONB30BAThCA ~ OWMOJIOTMYECKOM  TEPMUHOJIOTHEH W CHMBOJIMKOMH;
yCTaHABIMBATh CBS3b MEXKAY pPa3BUTHEM OWOIOTUH M COIHAIBLHO-
DKOHOMUYECKHUMHU W DKOJIOTMUYECKUMH TIPOOJeMaMy  YeJIOBEYECTBa;
OLICHWBATh TOCTENCTBUS CBOEH JEATENbHOCTH 110 OTHOIICHHIO K
OKpYKarollel MpupoIHON cpene, COOCTBEHHOMY 3I0POBBIO M 37I0OPOBHIO
OKpYKAIOIINX JII0oZeH; 000CHOBBIBATh U COOMIONATh MEPhI MPODUIAKTUKA
WHQEKIMOHHBIX 3a00NeBaHWi, TIpaBUia TOBEACHUS B TMPUPONE U
obecricueHUsT OE30MAaCHOCTH  COOCTBEHHOH  JKHU3HEACATETHHOCTH B
YPE3BBIYAMHBIX CHTYAIUSAX TPUPOJHOTO W TEXHOTCHHOTO XapaKTepa;
XapaKkTepu30BaTh COBPEMEHHBIC HAy4dHbIE OTKPBITHS B  00JacTu
OHOJIOTHH;

pa3BUTHEC y OOYUYAIOIMUXCS WHTEIUICKTYadbHBIX M TBOPYECKUX
CIIOCOOHOCTEHN B MpOIlIecce 3HAKOMCTBA C BBIAAIOITUMUCS OTKPBITUAMH U
COBPEMEHHBIMH  HCCIICIOBAHUSIMU B  OWMOJIOTMM, pEIIAEMBIMU €10

npoOiemMamu, METOJ10JI0T e OMOJIOrUYECKOTO HCCIIeIOBaHUSI,
IPOBEICHUS AKCIIEpPUMEHTAIbHBIX HCCJIENOBAHUA, perieHus
OMOJIOTHYECKUX 3a/Ja4d, MOJCIMPOBAHUS OHOJIOTHUYECKHX OOBEKTOB M
IIPOIIECCOB;

BOCIHUTAHHUE y OOYYaroIIMXCsS LIEHHOCTHOTO OTHOIICHHUS K >KUBOU
OpupoAe B LEJIOM U K OTACTbHBIM €€ OO0bEeKTaM U SIBICHUSIM;
dbopMUpOBaHUE HKOJIOTHYECKON, TE€HETUYECKOM TIpaMOTHOCTH, OOIIeH
KYJIbTypbl TOBEACHUS B MPHUPOAE; MHTETPALUU €CTECTBEHHO-HAYYHBIX
3HaHUMU;

npuodpeTeHre 00y4aroIMMUC KOMIIETEHTHOCTH B PAl[MOHAJIbHOM
MPUPOOIIOIB30BaHNN (COONMIOACHUE TMPABUI TOBEACHUS B MPUPOJE,
OXpaHbl BHJOB, JKOCHCTEM, OHOC]epbl), COXpaHEHHH COOCTBEHHOTO
370pOBbsI M 37I0POBbSl  OKpYXKAlOIIMX Jirofed (coOmtoneHus Mep
pOUITAKTUKI 3a00JIeBaHUI, obecrnieueHue 0€30IacCHOCTH
KU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CUTYallUsIX MPUPOIHOTO U
TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE HCHOJIb30BAHUSA OHOIOrMUYECKHX
3HAHUU U YMEHUU B MIOBCEAHEBHON KU3HU;

CO3[laHME€ YCIIOBUW JUII OCO3HAHHOTO BbIOOpa OOy4arOIIMMUCS
UHAMBUAYAJIbHOW  00pa30oBaTeIbHONM TPAaeKTOPUH, CIIOCOOCTBYIOIIEH
NOCJIEYIOIIEMY npodeccuoHanbHOMY CaMOOIIPEICIICHHUIO, B
COOTBETCTBHM C WHAMBHAYaJbHBIMH HMHTEpECAMH W TMOTPEOHOCTIMU
peruoHa.

OOmiee 4uCIO YacoB, OTBEACHHBIX Ha H3Y4YEHHE OHOJIIOTMHM Ha
yIIIYOJICHHOM YpPOBHE CpeIHero ooiiero oopasoBaHusi, coctarisier 204



yaca: B 10 kimacce — 102 gaca (3 gaca B Hegeno), B 11 kmacce — 102 gaca
(3 gaca B Henen).

Ot0op oOpraHuM3allMOHHBIX (OPM, METOAOB U CpPEACTB OOy4YeHHUs
OHMOIIOTUN OCYINECTBISIETCS C YYETOM CIEMU(UKH €ro COACp)KaHUSA H
HAMpaBICHHOCTH Ha TMPOAODKEHHE OHMOJIOrMYecKoro o0pa3oBaHUS B
OpraHu3alusAX CPEAHEro MpohecCHOHAIBHOTO U BBICIIETO 00pa30BaHUs.

OOs13aTeNIbHBIM ~ YCJIIOBHEM  NpU  OOydeHMM  OHMOJIOTMM  Ha
yIIyONIEHHOM  ypOBHE  SIBISETCS  MPOBEACHHE J1a0OpaTOPHBIX U
OpakTUYecKux pador. Taxke ydacTue OOYYarOIIMXCSl B BBINOJIHEHUU
NPOCKTHBIX W Y4eOHO-HMCCIENOBATEILCKUX PA0OT, TeMaTHKa KOTOPBIX
OlpenesisieTcsl  yduTeleM Ha OCHOBE HMEIOMIMXCS —MarepuaibHO-
TEXHUYECKUX  PECypcoB M  MECTHBIX  MNPHUPOJHBIX  YCIOBHIA.



COAEP) KAHUE OBYYEHUA
10 KVIACC

ConepxaHue TPOrpaMMBbl, BBIICICHHOE KYPCUBOM, HE BXOOUT B
IPOBEPKY rocynapcTBeHHoM utoroBoi arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasi OMoNoOrus — KOMIUIEKCHasi Hayka. Kparkas uctopus
pazButusi Ouwonoruu. buonmornueckue HayKMm W H3y4aeMble UMU
npoOnembl. DyHAAMEHTANIbHBIC, TPUKJIAIHbIE W TOUCKOBBIC HAy4YHBIE
HCCIEN0BaHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (JOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HaydHOW KapruHbl wmupa. [Ipodeccuun, cBsizaHHbBIE C OUOIOTHEH.
3HayeHue OMOJIOTMM B  MPAKTUYECKOM JACSATENIbHOCTH  YEJIOBEKa:
MEJIMIMHE, CEJBCKOM XO35IMCTBE, MTPOMBIIUIIEHHOCTH, OXPaHE MPUPOJBI.

JleMoHCcTpanuu

[Toptpersl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, V. I'apsen, I. Mennens, B. . Bepnanckuii, U. I1. ITasnos, U. U.
MeunukoB, H. U. Basunos, H. B. Tumodeer-Pecorckuii, J[>x. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OHMOJIOTMM C JAPYTUMHU HAyKaMm»,
«Cucrema OMOIOTHYECKUX HAYK.

Tema 2. ) KuBble cCUCTeMBbI M UX M3y4YeHHE

JKuBble cucTeMbl Kak IpeaMer u3ydeHus Owuonoruu. CpoiicTBa
JKUBBIX CHCTEM: EIUHCTBO XMMHUUYECKOIO COCTaBa, JUCKPETHOCTb U
LEJIOCTHOCTh, CIOXHOCTb U YIIOPSAJIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb,
caMOOpraHu3anus, CaMOBOCITPOU3BE/ICHHUE, pa3apakuMocCTh,
VU3MEHYHUBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHHU3alMy KUBBIX CUCTEM: MOJICKYJSPHBINA, KIECTOYHBIN,
TKAHEBbIA, OPraHU3MEHHBIM, MOMYISALMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(bmoreonieHoTHUECKHM), OmocdepHsiid. Ilpomeccel, mnpoucxonsdmue B
KUBBIX cuctemMax. OCHOBHbIE MPU3HAKK >XKUBOro. JKu3Hb Kak (opma
CyIlIECTBOBaHUS Marepuu. Hayku, H3ydaroline >KUBBIE CHUCTEMBbI Ha
Pa3HBIX YPOBHSX OPraHU3ALUU.

W3yuenue KHUBBIX CHCTeM. MeTonbl OHOIOrMYECKOM HAyKH.
Habmonenue, usMepeHue, SKCIIEPUMEHT, CUCTEMaTU3allksl, METaaHAIU3.
IlonAaTe O 3aBUCMMOM W HE3aBUCHUMOW mnepeMeHHOMW. [lmanuposanue
skcnepuMenTa. [loctanoBka wm mpoBepka rumnore3. Hynesas rumoresa.
[Tonsitue BBIOOPKKM W €€ JOCTOBEPHOCTh. Paz0poc B OHUOIOrHMYECKUX
naHHbIX. OIlleHKa JOCTOBEPHOCTU MOJNYYEHHBIX pe3yabTatoB. [IpuunHb
WCKAXEHUSI PE3YIbTaTOB JKcnepuMeHTa. [IoHsTHE cTarncTuyeckoro
TeCTa.

JleMoHCcTpanuu

Tabmuubpr w©  cxembl:  «OCHOBHBIE — TPU3HAKK  KU3HU,
«buonornueckue cucrembl», «CBOWCTBA >KUBOM Marepumn», «YpPOBHU
OpraHu3aly JKUBOU NPUPOAb, «CTPOECHHUE KUBOTHOU KJIETKN», « TkaHu
KUBOTHBIX», «CHCTEMBI  OpPraHOB  YEJIOBEYECKOIO  OpPraHu3May,
«buoreotienos», «buochepar, «MeToabl U3yUEHUS KUBOU MPUPOIHI.

O6opynoBanue: JadbopatopHoe O0OOpYyAOBaHUE ISl TPOBEACHUS
HaOJIIOICHU M, U3MEPEHUM, IKCTIEPUMEHTOB.



IIpakTnuyeckas padora «/crnonp30BaHue pa3IUYHbIX METOAOB IIPH
M3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosorus KJIeTkn

Kietka — cTpykTypHO-(DyHKIIMOHAIbHAS €IuHULA )XuBoro. Mctopus
oTKpbITHs KieTku. Padbotel P. I'yka, A. JleBenryka. Kinerounas teopus (T.
[IBann, M. Illnelinen, P. BupxoB). OCHOBHBIE MONTOXKEHUS COBPEMEHHOM
KJIETOYHON TEOPHH.

MeToasl MOJIEKYISIPHOM M KJIETOYHOW OWOJIOTHMH: MUKPOCKOMUS,
xpomarorpadus, aneKkTpodopes, METO/T MEYEHBIX aToOMOB,
muddepenmanbHoe LHEHTpUPYrupoBaHue, KyIbTUBUPOBAHHE KIIETOK.
Uszyuenue ukcuposannvix  Kiemok. ODIEKTPOHHAS ~MHUKPOCKOIHUSI.
Kongokanonas muxpockonus. Bumanvnoe (npudicusnenHoe) usyyeHue
KJIeMOK.

JdeMoHCcTpanuu

Iloprpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. Illnewnen, P.
Bupxos, K. M. bap.

Tabmuubr 1 cxembl: «CBETOBOM MHUKPOCKOID», «IJIEKTPOHHBIM
MHKPOCKOID», «cTOpHS pa3BUTHS METOJIOB MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOTI, MHUKPOIIPENaparhl
pPacTUTENbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIIETOK.

IpakTuyeckas padora «/3ydeHrue METOIOB KJIETOUHOM OMOIOTHHU
(xpomarorpadus, anekTpodopes, muddepeHnuanibHOe
nentpudyruposanue, [1LP)».

Tema 4. XuMu4eckasi OpraHu3anus KJICTKU

XUMUYECKUU COCTaB KJIETKH. Makpo-, MUKPO- 151
yABTPAMUKPOAJIEMEHTH. Boma u €€ ponb Kak pacTBOPHUTENs, pearcHra,
y4acTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPETyasiuuud. MuHepanbHbIe
BEIIECTBA KJIETKHU, UX OUOJIOrHYecKasi posib. Pojb KaTHOHOB U aHUOHOB B
KJIETKE.

Oprannyeckue BellecTBA KJIETKU. bHOMOrMYecKue MOIUMEPHI.
benku. AmuHOKHUCTOTHBIM cocTaB OenkoB. CTPyKTypbl —OEIKOBOM
Mmoniekyinbl. [lepBuuHas cTpykTypa Oelka, menTuaHas cBsi3b. Bropuunas,
TpeTUYHas, YeTBepTUUHAs CTPYKTyphl. JleHarypauus. CBolicTBa OEIKOB.
Knaccuduxamus 6enxoB. buonorundeckue Gyakimu 6enkoB. [Ipuonol.

VYrneBoapl. MoHOcaxapuibl, AHCAXapHUIbl, OJIUIOCaXapuibl MU
nonucaxapuipl. OOIKiA MIaH CTPOCHUS U (PU3UKO-XUMUYECKUE CBOWCTBA
yrieBofoB. buonornueckue pyHKIUU yIiIeBOIOB.

Jlumuaer. T'uapodunsHO-THApOPOOHBIE CcBOMCTBA. Kimaccudukarms
mnuaoB.  Tpurmuuepuasl,  Gochomunuasl,  BOCKH,  CTEPOHUIBI.
buonornyeckue ¢ynkuun aununoB. OOIIMe CBOMCTBA OMONIOTMUYECKHX
MEeMOpaH —  TEKy4ecTb, CIHOCOOHOCTH K  CaMO3aMBIKAHUIO,
HOJTYITPOHULI[AEMOCTb.

Hyxnennossie xucnorel. /IHK m PHK. Crpoenme HyknenmHOBBIX
kucnor. Hyxneornnpsl. [lpuHnmn  komruiementapHoctu.  IIpaBuio
Yapradda. Crpykrypa JJHK — nBoiiHas criupaiib. MecToHaxoxAeHUE U
ouonornueckue gpynkiuu JHK. Buast PHK. ®ynkuuu PHK B knertke.

Crpoenne monekynsl AT®. Makposprudueckue CBSI3M B MOJEKYIIE
AT®. buonornyeckue Gynkunn AT®. BoccTaHOBICHHBIE IEPEHOCUUKH,
ux GyHKIUU B KIeTKe. /Jlpyeue Hyxneosuompugocghamor (HTD).
CexBenupoBanue JIHK. Memoowr ecenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.



CrpykrypHass Owuonorusi: Ouoxumuyeckue u Ouodusnueckue
MCCJE0BaHUs COCTaBa M NPOCTPAHCTBEHHOW CTPYKTYPbl OMOMOJEKYI.
Mooenuposanue cmpykmypol u @yHKYuti OUOMONEKYL U UX KOMNIEKCO8.
Komnvromepnoui ouzatin u opeanmuueckutl cunmes OUOMONEKYL U UX
HenpupOoOHbIX AHATI0208.

JemoHcTpanuun

[Hoprpersr: JI. Ilomunr, [Ix. Yorcon, ®@. Kpuk, M. VYunkunc, P.
O®panknuH, ©. Canrep, C. lpy3unep.

Hunarpammel: «Pacripenenenne XMUMHYECKUX JIEMEHTOB B HEXXUBOU
npupoe», «Pacrpenenenre XUMUYECKUX JIEMEHTOB B AKUBOU MPUPOJIE».

Tabmuubr u  cxembl: «llepuogndeckass TabMUMUA XUMUYECKHX
aneMeHToBY», «CTpoeHHe MOJIeKylbl BOAbD, «BemectBa B cocrase
Opranu3MoB», «CTpoeHue MOJeKynbl Oenkay, «CTpyKTypbl OeIKOBOH
MOJNIEKYIb», «CTpoeHHEe MOJEKYl YIriieBonoB», «CTpoeHHe MOJIEKYI
nuaoBy, « HykiienHoBbie KUCa0Tb», «CTpoeHre MoneKyiasl ATD».

O6opynoBaHue: XuMUYecKas 1nocyaa 1 000opynoBaHue.

Jladoparopnass pabora «OOHapyxeHHEe OEJIKOB C MOMOIIBIO
Ka4E€CTBEHHBIX PEAKIUI».

Jladoparopnass padora «lccieqoBaHue HYKJICHMHOBBIX KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. Ctpoenne U QyHKIMH KJICTKH

Tunbel  KIETOK:  JYKapUOTHMYECKass U IPOKapHOTHYECKas.
CrpykrypHO-(DyHKIIMOHATILHBIE O0Pa30BaHUs KICTKH.

CrpoeHue npokapuoTuyeckor kieTku. KierouHasi creHka OakTepuit
u apxed. OCOOCHHOCTH CTpPOCHHUS TeTepOoTpodHONH U aBTOTPOQHOM
IPOKAPUOTUYECKUX KJIETOK. MecTo U poiib TPOKapuoT B OMOIIEH03aX.

Crpoenue u (yHKIMOHUPOBAHUE DYKAPUOTHYECKOM  KIIETKH.
[Tna3marnueckas MeMOpaHa (mmazmanemma). CrpykTypa
IJ1a3MaTu4eCKOU MeMOpaHBbl. Tpancnopr BEIECTB yepes
1a3Maruyeckyro MeMOpaHy: mnaccuBHbIA (quddys3us, obOrerdy€HHas
muddy3us), akTHBHBIN (TIEPBUYHBINA U BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tomynponuiiaemocts MemOpanbl. Pabora Harpuii-kaqmeBoro Hacoca.
OHIOLUMTO3: MUHOLMTO3, (aromuTo3. Dk301uTO3. KieToyHas cTeHKa.
CrpykTypa v PyHKIIMU KJIETOYHOW CTEHKU PACTEHUH, TPHOOB.

[uronnasma. Ilutozomb. IluTockener. JIBUKEHHE LMTOIIA3MBI.
Opranouasl  kietku.  OOHOMEMOpAaHHBIE  OPraHOMABl  KIJIETKH:
supomnazmarudeckas cetb (OIIC), anmapar [onabaxu, JU30COMBI, HX
cTpoeHre M (QyHKIUU. B3anMOCBA3b OXHOMEMOpaHHBIX OPraHOHIOB
kieTkd. CTpoeHue TpaHyISIPHOrO PEeTHKylIymMa. MexanHuzm HanpasieHus
benkos 6 OIIC. CuHTe3 pacTBOPUMBIX OeikoB. CHHTE3 KJICTOYHBIX
MeMOpaH. [naakuii (arpaHylsipHBIN) SHIOIIIA3MATUYECKUI PETUKYIYM.
CexpetopHas ¢yHkuus anmapata [ombmxu. Moougukayus 6Genkos 6
annapame lonvoorcu. Copmuposxa 6Oenkoe 6 annapame 101b04cu.
TpaHncnopT BemecTB B KJIETKE. Bakyonu pacTUTEIbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOMbI KJIETKW: MUTOXOHAPUM, TIIIACTHUIBI.
Ilpoucxoocoenue mumoxonopuii u naacmuo. Cumouoeenez (K.C.
Mepeoickosckuii, JI. Mapeynuc). Ctpoerre u (pyHKIIMH MUTOXOHAPUN U
nnactua.  [lepBuuHble,  BTOPUYHBIE U CJOXHBIE  TUIACTHUJIBI
(OTOCUHTE3UPYIOUIUX  DYKApUOT.  XJIOpPOIUIACThl,  XPOMOIUIACTHI,
JIEUKOILJIACTBI BBICIIIMX PACTEHUM.



HemeMmOpannble opranounabl kietku CrpoeHne U (QyHKIHH
HEeMEeMOpaHHBIX OpraHoOMIOB KiIEeTKU. Pubocomsl. [Ipomedcymounvie
Qunamenmol. MUKpOPUIAMEHTBl. AKMUHOBblE  MUKPOQDUIAMEHMDL.
MplieyHble KIETKU. AKMuUHO8ble KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOK.
MukporpyOouku. Knerounsiid ieHTp. CTpoeHHE U JBUKEHUE )KTYTUKOB U
pecHnuek.  Mukporpyboukn  nmToriasMmel.  LleHTpuonb.  benku,
accoyuuposanmvie ¢  MUKpOQUIAMEHMAaMu U  MUKPOMPYOOUKAMU.
Momopnuvie benxu.

Anpo. Obonouka siApa, XpoOMaTwH, KapuoruiazMma, SIAPBIIIKA, WX
cTpoeHue u pyHKuMu. AnepHuiii 6enkoBbIi MaTpukc. [IpocTpancTBeHHOE
pacrlojoKEeHUE XpOMOCOM B HMHTeppazHOM fAlpe. JIyxpomamun u
eemepoxpomamun. belkn XpoMaTuHa — TUCTOHBI. J{unamuxa s0epHou
obonouku 6 mumo3se. Aoepuwiti mpauncnopm.

Kiierounsle BritoueHHsi. CpaBHHUTENbHAS XapaKTEPUCTUKA KIIETOK
AYKApHOT (PaCTUTENBbHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpanuu

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

Tabmubr u  cxeMbl: «CTpO€HHE DSYKAPUOTHUECKOM —KIIETKW,
«CTpoeHue >XUBOTHOW KIETKW», «CTpPOEHUE pACTUTENBHON KIETKWY,
«CTpoeHue MUTOXOHApUW», «SAapo», «CTpoeHHEe MNPOKAPUOTUUYECKON
KIJIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIPENaparsl
pacTUTENbHBIX, JKUBOTHBIX KIJIETOK, MHKpOIpEnaparbl OaKTepuaibHbIX
KJIETOK.

JlaGoparopnasi padora «/I3ydueHune CTpOEHHUs KIETOK Pa3IuyHbIX
OpPraHU3MOB.

IlpakTtuyeckass  pabGora  «/I3yueHne  CBOMCTB  KJIETOYHOMN
MeMOpaHbD».

Jlaboparopnass  pabGora  «lccrnegoBaHue — IUIa3MoONM3a U
JIETUIa3MOJIN3a B PACTUTEIbHBIX KIETKAX.

IlpakTtuyeckass padora «l3yyeHue ABUKEHUSA IUTOILIA3Mbl B
PaCTUTENIbHBIX KIETKaX.

Tema 6. O0OMeH BelecTB M NpeBpalieHNe JHEPTUH B KJIETKe

AccUMWISILMA U JUCCUMWISIIUS — JBE CTOPOHBI METabOoIM3Ma.
Tumbl oOMeHa BemiecTB: aBTOTPO(HBIM W TeTepOoTpoHBIA. YdacTue
KHUCIIOpo/la B OOMEHHBIX IMpolieccax. JHEPreTHYecKoe o00ecrieueHune
kieTku: npespamienne AT B oOMeHHBIX mporeccax. DepMeHTaTUBHBIN
XapakTep peakiui KIETOYHOro MeTtadonu3ma. GepMeHThl, UX CTPOSHHE,
cBoiicTBa U MexaHusM JnerctBus. Kopepmentsl. Otinnunst GepMEHTOB OT
HEOPraHWYECKUX  KaTanu3aropoB.  benmku-aktuBatopsl u  OeNKU-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX PEAKIHUil OT
pa3NIUYHBIX (PaKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KJIETKE. DOTOCUHTES.
AHOKCUCeHHbIll U OKCU2eHHbll  (omocunmes y  Oakmepull.
Ceemocobuparowue nuemeHmovl U HUSMEHMbl PEaKYUOHHO20 YeHmpd.
Pone xmopomnactoB B mpornecce ¢orocuHTe3a. CBeToBass U TEMHOBas
dazpl.  @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa.
IIponykTuBHOCTH (oTOCHHTE3a. BiusHME pa3IMuHbIX (PAKTOPOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCUHTESA.



XEeMOCHUHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
Hutpuuupyromue  OakTepuu, Keinezo0akTepuu, —cepobakTepuu,
BOJIOPOJIHBIE OaKTepUn. 3HAUCHUE XEMOCHHTE3a.

AHa3poOHbIe opranu3Mbl. Bunbl 6pokenus. [IpoaykTel OpokeHus u
UX WCIOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KAk
00BEKTHI OMOTEXHOJIOTHUH U BO30OYIUTEIN OOJIe3HEH.

AdpoOHBIE  OpraHu3Mbl.  JTambl  JHEPreTHYECKOro  OoOMeHa.
[TonroroButenbHBIM 3Tan. [MHUKoMM3 — OECKUCIOPOAHOE paclIeIieHHe
[JTFOKO3BI.

buonoruueckoe OKWCIEHUE, WIA KIETOYHOE JbixaHue. Pomb
MUTOXOHJIpUN B TIpolieccax OMonoruueckoro okucieHus. l{uknmdyeckue
peaknuu. OxucinurenbHoe ¢GochopunupoBanue. Duepeus mMemoOpaHHO020
epaouenma npomornos. Cuumez ATD: paboma npomonnoiu ATD-
cunmas3vl. llpeumymiecTBa a’poOHOro myru oOOMeEHa BELIECTB IMepen
aHa3pOOHBIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCcTpanuu

[Toprpersr: Ix. Ipuctou, K. A. Tumupszes, C. H. Bunorpaackuii,
B. A. Durensrapar, I1. Mutuenn, I, A. 3aBap3uH.

Tabmuubl 1 cxembl: «DoTOCUHTE3», «IHEPTETHUECKUNA OOMEHY,
«buocunres 6enkay, «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

OO6opynoBaHuEe: CBETOBOM  MHUKPOCKOI, OOOpydoBaHUE s
IPUTOTOBJICHUS TOCTOSHHBIX Y BPEMEHHBIX MUKPOIIPENaparoB.

JlaGoparopnass padora «/3ydyeHue KaTtalUTHUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WIIA KaTaiasbl)y.

JlaGoparopHast pabora «3yuenue dbepMEeHTaTUBHOTO
pacuieryieHus TMEPOKCHJIa BOAOPOIA B PACTUTENIBHBIX M KUBOTHBIX
KJIETKaX».

JlaGoparopnasi padora «CpaBHeHHE MpOIEecCOB (POTOCHHTE3a U
XEMOCHUHTE3a.

JlaGoparopnasi padora «CpaBHEHHE TIPOLIECCOB OpOXKEHUS W
JIBIXaHUSD.

Tema 7. HaciaeacrBeHHass uHdopManus U peaju3anus e€¢ B
KJIETKe

Peakiiuu marpuyHOro cuHte3a. [IpyHIUI KOMIUIEMEHTapHOCTH B
peakusix  MarpuyHOro  cuHTe3a. Peanmusanus — HaclelICTBEHHOU
uHopmaruu. ['eHeTHMUeCKMl KOJ, €ro CBOWCTBA. TpaHCKpUIIIUS —

MAaTPUYHBIN CUHTE3 PHK. [TpuHIAnBI TPAHCKPUIILUHN:
KOMILIEMEHTAPHOCTb, AHTHUIIAPAJIIETIBHOCTb, ACHMMETPUYHOCTD.
Cospesanue  mampuunvix PHK 6  3ykapuomuueckou  Kjiemke.
Hexooupyrowue PHK.

Tpancnsaumss u €€ odtanbl. Yyactue TtpaHcnoptHeix PHK B
OuocuHTe3e Oenka. YcioBus OuocuHTe3a Oenka. KoaupoBanue
aMUHOKHUCIOT. Poiib pubocom B OnocuHTE3E OEIIKA.

Cospemennvie npeocmaenenus o cmpoenuu cenog. OpraHuzarus
TEeHOMa y MPOKapuoOT U SYKapuoT. Perynsiusi akTUBHOCTH TI€HOB Yy
npokapuot. 'unore3a onepona (®. XKaxob, XK. Mano). MonekynapHuvle
MexXanu3Mul IKCpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pe2yniayuu
pabomul 2enos. Perynsius oOMEHHBIX IPOIecCOB B KieTke. KieTouHsblit
rOMEOCTas3.

Bupycsl — HekneTouHble (GOpPMBI KU3HU U OOMUTaTHBIC TApa3UTHI.
CtpoeHune  MOpPOCTBIX W CIOXHBIX  BHUPYCOB,  PETPOBUPYCOB,



6akrepuodaroB. Kusnenuwiii yuxn {HK-cooepaxcawux eupycos, PHK-
codeporcawux eupycos, bakmepuogpacos. Oopamuas mMpaHCKPpUnyus,
peeepma3sa, unmezpasa.

BupycHble 3a00neBaHMs 4enoBeKa, >KMBOTHBIX, pacteHui. CIIN/I,
COVID-19, connanbHbie 1 MEAUIIMHCKHE TPOOIEMBI.

buoungopmamuka: uumezpayus u amanuz O6OILUUX MACCUBOS
(«bigdata») cmpykmypnoix b6uonocuueckux oannvix. Hanomexnonocuu 6
ouonocuu u meouyune. llpoepammupyemvie ynkyuu oenxos. Cnocobwi
00CMAaBKU 1eKapCcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /l. 1. MBaHOBCKUIA.

TaOmuiel 1 cxeMmbl: «buocuHTe3 Oenkay», «l€HETHYECKHI KOI»,
«Bupycsi», «bakrepuodaru».

IIpakTHyeckas padora «Co3naHue MOIEIIA BUPYCAY.

Tema 8. ’/KuzHeHHBIN LUK KIETKH

Krnerounslil nuki, ero nepuonsl u peryasiius. Matepdaza u Mutos.
OcoOenHocTu TpolieccoB, mnporekaronmx B uHTepdaze. Iloaroroska
KIeTKu K  jgeneHuto. IlpecuHrernueckuil  (MOCTMUTOTUUYECKUA),
CUHTETUYECKUM W TOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TEepUOIIbI
uHTEep(da3bI.

Marpuunsiii cuare3 JJHK — perumkanus. [IpuHoune! perumkanun
JTHK: KOMILIEMEHTAPHOCTb, MOJIYKOHCEPBAaTHUBHBI CUHTE3,
aHTunapamienbHocte. Mexann3am pemmkauun  JJHK.  Xpomocomsl.
Crpoenue xpomocom. Tenomepsl U Teromepasza. XpOMOCOMHBIA HabOp
KJIETKA — KapuoTuM. JIUTUIOMIHBIN M TaluIOMIHBIA HaOOpPHI XPOMOCOM.
I'omonmornunbie XpoMocoMel. 110510BBIE XPOMOCOMBL.

Henenue kietku — Muto3. CTaiuu MUTO3a U MIPOUCXOJAIINE B HUX
npoueccsl. Tunbl MuTo3a. KapuokumHe3 u uuTOKMHE3. buonornueckoe
3HaYE€HUE MUTO3A.

Perymsiiuss MUTOTHYECKOTO IMKJIA KJIETKU. [Iporpammupyemas
KJIETOYHAsI THOENb — aromnTOo3.

Knerounoe sapo, XpoMocombl, (YHKIIMOHAIbHAS T€HOMHUKA.
Mexanusmol nponugepayuu, oughgepenyuposku, cmapenus u ubdenu

knemok. «Llugpposas knemkay — Ououngopmamuueckue Mmooenu
DYHKYUOHUPOBAHUSL KILEMKU.
JleMoHCTpanuu

Tabmuupl m  cxeMbl: «JKWU3HEHHBIM LUK KICTKH», «MHUTO3»,
«Ctpoenune xpomocom», «Permkanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOIpenaparsl: «MUTO3 B
KJIETKaX KOPEIIKA JTyKa».

JlaboparopHasi padora «l3ydeHue XpoMOCOM Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGoparopnasi pabora «HabGmogeHue MuTo3a B KJIETKaX KOHYMKA
KOpEIIKa JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue oOpranuzMoB. OJIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEAEATEIbHOCTH OIHOKJIETOUHBIX
opranu3MoB. bakTtepuu, apxeu, OTHOKJIETOUHbIE IPUOBI, OJHOKJIETOUHbBIE
BOJIOPOCIIH, IPyTHE NMPOTUCTHI. KOOHMaNbHbBIE OpraHNU3MBI.



B3anMocCBs3b 4acTeli MHOTOKJIETOYHOTO Oprann3Ma. TkaHu, OpraHsl
1 cucTteMsbl opranoB. Oprannsm Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTEIBHBIX TKaHEW: oOpa3oBareiibHasi,
MIOKPOBHAsI, MPOBOASAIIAs, OCHOBHAasg, MexaHuuyeckas. (OcoOeHHOCTH
CcTpoeHUs1, QYHKIIMN U PacloiOKEHUSI TKAHEH B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX M 4Ye€JOBEKAa. THIIBI JKMBOTHBIX TKAaHEW:
ANUTENNANIbHASA, COCAUMHUTENbHAS, MbIIIEUHasd, HepBHasg. OCOOEHHOCTH
CTpOCHMS, (PYHKIMNA M PACHOJIOKCHHUSI TKaHEW B OpraHax >KMBOTHBIX M
YEJI0BEKa.

Opranbel. BereraruBHble W TE€HEpPaTUBHBIE OpraHbl PacTEHHUI.
Opranbl U CUCTEMBI OPraHOB JKMBOTHBIX M 4elloBeKa. DYHKIIMKA OPraHOB
Y CUCTEM OPIaHoOB.

Omnopa Tena  opranu3aMoB. Kapkac  pactenuit.  CkeneTbl
OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX JKMUBOTHbIX. HapyxHblii u
BHYTpEHHHMI ckesleT. CTpOEHUE U THIIbI COEAUHEHUS KOCTEN.

JIBr>keHre Opranu3MoB. JIBH)KEHHE ONHOKJIETOYHBIX OpPraHU3MOB:
amME0OUIHOE, >KTYTUKOBOE, pECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX
pacTeHUM: TPOIU3MBI U HACTUH. [[BUKEHHE MHOTOKJIETOYHBIX )KUBOTHBIX
U 4eJoBeKa: MblileyHas cuctema. Pedrexc. CkeneTHble MBIl U UX
pabora.

[Iutanue opranm3moB. llormomeHue BOXBI, YIVIEKUCIOTO Ta3a H
MHUHEPAIbHBIX  BEIIECTB  PaCTCHUSIMU. [lutanue  KUBOTHBIX.
BHyTpumonoctHoe u  BHYTPUKJIETOYHOE IuiieBapeHue. [luranue
MO3BOHOYHBIX  JKMBOTHBIX. OTIeNbl MNUIIEBAPUTEIBLHOIO  TPaKTa.
[InmeBapurenbHbie xKenesbl. [InmesapurenpHas cucrema 4yeaoBeKa.

JpIxaHue opraHus3moB. [[pIxaHWe pacTeHWH. JlpIXxaHHWE >KMBOTHBIX.
Huddy3us ra3zoB uepe3 MOBEPXHOCTh KiIeTKH. KoKHOE JbIXaHHeE.
JpixarenbHasi MOBEpXHOCTh. JKabepHoe U N€rouHoe npixanue. JlpixaHue
MO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. DBOJIOIMOHHOE YCIOKHEHUE
CTpOEHHUSI JIETKUX T[IO3BOHOYHBIX JKMBOTHBIX. JlpIXarenpHasi cucTeMa
yejoBeKa. MexaHn3M BEHTWISIUMM JIETKUX y NTHLl U MJICKOMUTAIOIIUX.
Perynsanus nerxanus. J{prxatenbHbie 00BEMBI.

TpaHcriopr BelIECTB y OpPraHu3MOB. [pPaHCIOPTHBIE CHUCTEMBI
pacteHnii. Tpancropt BeIECTB y KUBOTHBIX. KpOBEHOCHAsI cucrtema u eé
opranbl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
Cepaile, KpoBEHOCHBIE cocynbl M KpoBb. Kpyrum kpoBooOpaiieHus.
OBOJNIOMOHHBIE  YCIOKHEHUS  CTPOCHHSI KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX KMBOTHBIX. PaboTa cepnua u e€ peryiasus.

Brigenenue y opranusmoB. Beigenenue y pactenui. Beigenenue y
#KUBOTHBIX.  CokparuTenbHble  Bakyoiqu.  OpraHbl  BbIJICTICHUS.
OubTpanus, cekperusi 1 00paTHOE BcachlBaHUE KaK MEXaHU3MBbI pabOThI
opraHoB BblaeneHUsA. CBA3b TMOJOCTH Tela C KPOBEHOCHOM U
BBIJICTIUTEIILHON cUCTEMaMU. BhifeneHre y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Crpoenue u  (yHKUMOHMpOBaHWE HedpoHa.
OOpazoBaHHMe MOUH y YEJIOBEKA.

3amura y OpraHuM3MoOB. 3alldTa Y OJHOKJIETOYHBIX OPraHU3MOB.
Cnopsl OakTepuii ¥ LHMCTHI MPOCTEHIIMX. 3allMTa Y MHOTOKJIETOYHBIX
pactenuil. Kyrukyna. CpencrBa NMacCMBHOM M XHMHUYECKOW 3allIUTBHI.
duToHIINIBI.

3amura 'y  MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBEI U uX
OpOM3BOJHBIE. 3aluTa opraHu3ma ot OomesHed. MMMmyHHas cucrema



yenoBeka. KieTouHeli M TyMOpajdbHBIA HMMYHMUTET. BpoKnE€HHBIN U
MPUOOPETEHHBI  CIEU(PUUECKHT HMMMYHUTET. Teopusi KJIOHAIbHO-
cenektuBHoro ummynurera (I Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurensHble OTBETBI OpraHu3MoB. Poiib BpO:KIEHHOTO MMMYHHUTETA
B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxuMocTe M perymsiuust y OpraHusMoB. PasnapaxumMocts y
OJTHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PaznpaxuMocTs U perymanus y
pactenuid. POCTOBBIE BellleCTBAa U X 3HAYCHHUE.

HepBHas cucrema u pedrexTopHas perymsiuus y >KUBOTHBIX.
HepBHas cucrema n €€ ornenbl. DBOMOLMOHHOE YCIOXKHEHHE CTPOCHUS
HEPBHOM CHUCTEMBI y )KMBOTHBIX. OTIEIbI TOJOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pedrnexropnas nyra. be3ycnoBHble U yCIOBHBIE
pedekchl.

['ymopanbHast peryasiuvsis M S>HAOKPUHHAs CHUCTEMa >KUBOTHBIX H
yenoBeka. JKene3pl 3HAOKPUHHOM CHUCTEMBI MU HUX TOPMOHBL JlelicTBue
TOPMOHOB. B3auMOCBs3b HEPBHOW U DHAOKPUHHOU cUCTEM. | nnoramamo-
runoduzapHas cucrema.

JleMoHCcTpanuu
IToptper: U. 11. ITaBnoB.
Tabnuibt " CXEMBI: «OTHOKJIETOUHBIE BOZIOPOCIINY,

«MHOroKIeTOYHBIE BoAopociny, «bakrepun», «IIpocreimme», «Opranbl
LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHOB MO3BOHOYHBIX >KHUBOTHBIX),
«BHyTpeHHee cTpoeHHe HAaceKoMbIx», «TkaHu pacreHui», «KopHeBbie
cucrteMbl», «CtpoeHue credns», «CTpoeHUE JIMCTOBOM IJIACTUHKNY,
«Tkanm  xuBoTHBIX», «Ckener d4enoBeka», «llumeBapurenbHas
cucreMa», «KpoBeHocHass  cucremayn, «JlpIxareinpbHas CUCTEMaY,
«HepsHnas cucremay, «Koxay, «MpbllieuHas cuctemay, «BprienurenbHas
cucreMa»,  «OHAOKpHMHHas  cuctemMa»,  «CTpOo€HHE  MBIIIIbDY,
«mmyHuTET?, «KHIIEYHONONOCTHBIE», «(CXeMa NUTaHUSI PaCTECHUN,
«KpoBEHOCHbIE ~CUCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue
ruapb», «CTpoeHue IaHapumn», «BHyTpeHHee cTpoeHHe I0XKIEBOTrO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema JATYIIKWY,
«HepBHast cuctema npecMmbikaromuxcs», «HepBHas cucrema nTHIY,
«HepBHas cucrema muekonurarmuxy», «HepBHas cucrema yenoBekay,
«Pe(gﬂelcc».

O6opynoBaHue: CBETOBOI MHUKPOCKOII, MHUKPOIIPENaparhl
OJHOKJIETOYHBIX OpPraHU3MOB, MHKpPOIpENaparbl TKaHEH, PAaKOBHHBI
MOJUTFOCKOB, KOJUIEKIMHA HACEKOMBIX, HIVIOKOXKHUX, >KHBBIE 3K3EMILIAPHI
KOMHATHBIX pacTEeHUM, repOapuul pacTeHHI pa3HBIX OTNEJIOB, BIAXXHBIC
npenaparbl  JKMBOTHBIX,  CKEJETbl  IO3BOHOYHBIX,  KOJUICKLIHH
0€CII03BOHOYHBIX JKUBOTHBIX, CKEJET YellOBeKa, OOOpylIOBaHUE s
JNEMOHCTpallMd IMOYBEHHOTO W BO3AYIIHOIO TIUTAHUS PACTEHUMU,
paciieryieHus KpaxMajia u OelKoB MojA  JACHCTBUEM  (PEPMEHTOB,
000OpynoBaHUE I JEMOHCTPAIlMU OMBITOB MO MU3MEPEHHIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHU3Ma JbIXaTe€JIbHBIX JIBMOKCHUH, MOJIEIU
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabGoparopHasi padora «/3ydyeHue TKaHEeH pacTCHUI.

JlaGoparopHnasi pabora «/3yyeHne TKaHel KUBOTHBIX.

Jlaboparopnasi pabdora «J/3yueHue OpraHoB IIBETKOBOT'O
pacTeHus .

Tema 10. PasMHOKeHMe U pa3BUTHE OPTaHNU3MOB



@opMbl  pPa3MHOXEHUS  OpraHu3MoOB:  Oecronoe  (BKIJIrOYas
BEreTaTUBHOE) U MOJIOBOE. Buibl 0€Cronoro pasMHOXKEHHs: TOYKOBAHUE,
cropyisius, hparMeHTanus, KJIOHUPOBaHUE.

[TomoBoe paszmHOkeHHE. [lonmoBbIe KIIETKM, WM rameTbl. Menos.
Cramguum wmenosa. IloBemenme xpomocomM B Meno3e. KpoccuHrosep.
buonornyeckuii CMbBICII M€W03a W IIOJOBOrO Mmporecca. Meno3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTraHU3MOB.

IIpenzaponpieBoe pazputue. ['amerorenes y ;kuBOTHBIX. [lomoBbie
xemne3bl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIETOK. CriepMaToreHes u
ooreHe3. CTpoeHHE MOJIOBBIX KIIETOK.

OmnnogoTBOpeHUEe U AMOPUOHAIBHOE  Pa3BUTHE  KUBOTHBIX.
Crioco0slI OMII0OTBOPEHUS: HapYyXHOE, BHyTpeHHee. [lapreHorenes.

NuauBunyansHOE pa3BuTHE OpraHu3MOB (oHTOrEHE3).
DOMOpHONIOTHUSL — HayKa O Pa3BUTUM OPraHU3MOB. Mopgozcene3 — o0Ha u3
2NagHbIX npobnem ombpuonocuu. Konyenyus mopghozcenos u mooenu
mopghoeeneza. Ctaguu >MOpUOTreHe3a KUBOTHBIX (Ha IPUMEPE JISATYIIKH ).
JpoOnenue. Tumns TpOOJICHHUS. Jlemepmunuposannoe u
HedepMuHUposanHoe  Opobnenue.  bnacmyna,  muner  6nacmyn.
OcoOeHHOCTH ApOOJIEHUS MJICKONMUTAIONIMX. 3apObIIIeBble JIUCTKU
(racTpynsanusi). 3aKiajika OPraHOB U TKAHEW U3 3apOIBIIIEBBIX JIMCTKOB.
Bzanmuoe BIIASIHUE yacreu Pa3BUBAIOLLIETOCS 3aposliia
(oMOpuoHaNIbHAS MHAYKIMS). 3aKiajgKa IjIaHa CTPOSHUs KUBOTHOTO Kak
pe3ylibTaT MEpapXMUYEeCKUX B3aUMOACHCTBUM TeHOB. BimsHue Ha
AMOPHOHATIBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEb.

Poct wu pasButue KUBOTHBIX. [loCTAMOpHOHANBHBIA TEPHO.
[Ipsmoe wu Henpsimoe pasBuTHe. Pasputne ¢ wmetamopdozom y
0€CrMO3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX. bHonornueckoe 3HauyeHue
IPSIMOTO U HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MIpUpoOe. TUIIbI
pocTa XUBOTHBIX. DakTOpbl peryiasiiui pocTa >KUBOTHBIX M YEJIOBEKA.
Craguu mocTOMOpPHMOHAILHOTO Pa3BUTHSL Y JKUBOTHBIX M 4YeJIOBEKa.
[lepuonbl onTOoreHe3a yenoBeka. CTapeHne U CMepTh Kak OMOIOTUYeCKUe
IPOLECCHI.

PasmuoxkeHne u pasButue pacteHuil. ['ametodur u cmopodur.
Meiio3 B KM3HEHHOM IuKIe pacteHud. OOpazoBaHuEe CHIOp B MPOIIECCe
Mmerio3a. ['amerorenes y pacteHuil. OIUIONOTBOPEHHE U pa3BUTHE
pPaCTUTENBHBIX OPraHu3MoOB. [[BOWHOE OIIONOTBOPEHUE Y LBETKOBBIX
pactenuii. OOpa3zoBaHME U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyIsIIIUA OHTOTE€HE3a Y PACTECHUHN U KUBOTHBIX.

JdeMoHCcTpanuun

[Toprpersr: C. I'. HaBamms, X. [lIneman.

Tabmmubr u  cxeMbl: «BereraruBHoe pa3MHOXEHHEY», «TUIbI

Oecrosioro PA3MHOXCHUSIY, «Pa3MHOXEHHE XJIaMHUJOMOHAbI»,
«Pa3MHOXEHHE  3BIIEHBD, «PasmMHOXeHHe  TuApbD,  «Meios3y,
«XpOMOCOMBD», «["amerorenesy, «CrpoeHne  ANNEKIETKH U

cnepMaro3onsia», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsamoe wu
HEIpsMOE pa3BUTHE», «Pa3BUTHE MANCKOTO )KyKay, «PazBuTtue capanumy,
«Pa3zButne Arymkm», «J/[BOMHOE OIUIONOTBOPEHME y IBETKOBBIX
pactenui», «CTpoeHre CeMsSH OAHOAONBHBIX U JBYIOJIBHBIX PACTCHUID,
«OKM3HEHHBIM LMK MOPCKOW KamycTeDy, <«JKW3HEHHBIM LUKI MXay,
«GKM3HEHHBIN TUKII MAMOPOTHUKAY, « KU3HEHHBINA LIUKII COCHBI.



OobopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIpEnaparsl
SIMIEKJIETOK U CIIEPMATO30MI0B, MOAEb «LIUKIT pa3BUTHS AATYIIKI.

JlaGoparopnasi padora «l3ydueHue cTpoeHus MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

IlpakTtuyeckass pabora «BpIsBIEHHE TIPU3HAKOB  CXOACTBA
3apOABIIIEN TTO3BOHOUYHBIX JKUBOTHBIX .

Jlaboparopnasi padora «CTpoeHHE OpPraHoB pPa3MHOXKCHUS
BBICIIIUX PACTCHUI.

Tema 11. TeHeTMmka — HayKa O HACJIEJICTBEHHOCTH M
U3MEHYMBOCTH OPTraHU3MOB

HcTopusi cTaHOBIIEHHS M Pa3BUTHSI TEHETUKU Kak Hayku. Pabotsr I.
Menpens, I. ne ®@puza, T. Moprana. Ponp oreuecTBEHHBIX YYEHBIX B
pazeutuu reHeruku. Paborer H. K. Kombriora, H. . BaBunosa, A. H.
benozepckoro, I. JI. Kapneuenko, HO. A. ®Owmunuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHBIE TEHETMYECKHE MOHATUS W CUMBOJBL. ['OMOIOrHuYHbBIE
XpOMOCOMBI,  aJUIeJIbHbIE  TE€Hbl,  AJIbTCPHATUBHBIE  IPU3HAKU,
JOMMHAHTHBI W PELECCUBHBIM NPU3HAK, T'OMO3UIOTA, IE€TEPO3UIOTa,
yucTas JIMHHS, TUOpUIbI, TreHoTur, GeHorun. (OCHOBHBIE METOAbBI
TEHETUKU:  TUOPUIIONIOTUYECKHUM,  I[UTOJIOTMYECKUH,  MOJIEKYISIPHO-
T€HETUYECKUU.

JlemoHcTpanuun

[Toptpersl: I. Menaens, I. ne @pu3, T. Mopran, H. K. Konsuos, H.
N. BaBunos, A. H. benozepckui, I'. JI. Kapnieuenko, 0. A. @unumnueHko,
H. B. Tumodeen-PecoBckuii.

Tabnuiibl 1 cxembl: «MeToabl TeHETUKINY, «CXEeMBI CKPEIIUBAHUS.

JlaGoparopnasi padora «/[po3oduna kak OOBEKT TC€HETUYECKUX
VICCIIEOBAHUI.

Tema 12. 3aK0HOM ePHOCTH HACJIEACTBEHHOCTH

Mounorubpugnoe ckpeuubanue. [lepBblii 3akoH MeHaenst — 3akoH
enUHO00pa3us TUOpPUJIOB IIEPBOTO MTOKOJICHUS. [IpaBuno
NOMUHUpOBaHus. Btopont 3akoH MeHnaenss — 3akOH pacUICIUICHUS
npu3HakoB. LluTonornyeckue OCHOBBI MOHOTHOPHIHOTO CKPEIIUWBAHUS.
['umore3a 4ncTOTHI raMeT.

AHanmuzupyoniee  ckpemuBaHue. [[poMexXyTouHbId  XapakTep

HACJIEJOBaHUSI. Pacmennenue IIPU3HAKOB npu HEIOJIHOM
JOMUHUPOBAHUMU.
JuruOpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKoH

HE3aBUCHMOIO HACJIEOBaHUs TMpU3HAKOB. LluTONOrnyeckue OCHOBBI
TUTHOPUTHOTO CKPEIITUBAHUSI.

CuemienHoe HacnenoBanue npusHakoB. Paborer T. Moprana.
CuenyieHHOE HACJIEIOBAaHHE T'€HOB, HAPYIICHHE CLEIUICHUS MEXIY
reHaMHu. XPOMOCOMHAsI TEOPHS HACIIEICTBEHHOCTH.

I'enetnka mnoma. XpOMOCOMHBIM MEXaHW3M OINPEICIICHUS IIoJa.
AyTOCOMBI U TOJOBBIE XPOMOCOMBL. ['OMOraMeTHBIA U T€TEPOraMEeTHBIN
nos. leHernueckass CTPyKTypa TMOJOBBIX XpomocoMm. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. llnenorponuss — MHOXKECTBEHHOE
IerucTBUEe TreHa. MHOXKECTBEHHBIM — ajulenn3M.  B3amMoaencTtBue
HeaJUIEeJIbHBIX reHOB. KoMmmieMenTapHocTh. Jnuctas. [Tonmumepusi.



['eHeTnuecknii KOHTPOJb PAa3BUTHUS PACTEHUM, JKUBOTHBIX W
YeJIoBeKa, a Takke (PU3MOIIOTMYECKUX IMPOLIECCOB, IMOBEACHUS U
KOTHUTUBHBIX (QyHKIMHI. [eHeTHueckue MeXxaHU3Mbl CHMOHMOTIEeHE3a,
MEXaHU3Mbl B3aMMOJACHCTBUSL «XO3MH — TMapa3uT» H «XO3IUH —
MUKpoOUOM». ['eHeTHMYeckre acrheKThl KOHTPOJIE U W3MEHEHHS
HACJIEZICTBEHHON MH(GOPMAIINK B TTOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoHCcTpanuu

[Toprpersr: I. Menaens, T. Mopras.

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHBI MeHaems»,
«Tpernit  3akoH  Mengens», «AHaATM3UPYIONIEE  CKPEIIMBAHUCY,
«Henonuoe nomuanpoBanne», «CLEMIEHHOE HACIEN0BaHUE ITPU3HAKOB Y
npo3zobunsy, «leneruka moma», «Kapuworumn uenoBeka», «Kapuorum
npozoduney, «Kapuorun nTuip, «MHOXKECTBEHHBIM —allIeIn3M»,
«BzanmMoaencTBre reHoB).

OobopynoBaHue: MOZAEb 7Sl JEMOHCTPALMU 3aKOHOB €IMHO00pa3us
rUOpUIOB MEPBOr0 MOKOJIEHUSI U PACUICIUICHUS] MPU3HAKOB, MOJENIb JIs
JEMOHCTPALlMH 3aKOHA HE3aBMCHUMOI'O HACIIENOBAHUS [PU3HAKOB, MOEIb
JUIsl JEMOHCTpAUMU CLEIUIEHHOTO HACJIEIOBAHUS IPU3HAKOB, CBETOBOM
MUKPOCKOII, MUKpoIipenapar: «/po3odumna.

IIpakTnueckas padora «l3yueHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PHUITBDY.

IIpakTnyeckass padora «l3yueHue pe3yabTaToB JUTHOPUIHOTO
CKpEIIMBAHUS Y TPO30(PHIBIY.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumonelictBue reHotMna u - cpeAbl npu  (HOPMHUPOBAHHH
denorura. N3MeHuYnBOCTD IIPU3HAKOB. KauecTBenunbie 151
KOJINYECTBEHHBIE MPU3HAKUA. BUAB M3MEHYNBOCTU: HEHACIIECACTBEHHAS U
HACJICACTBEHHAS.

Moaudukanronnas U3MEHUUBOCTh. Ponb cpensl B (hopMHUpOBaHUH
Monu(UKAIIMOHHOW  M3MeHYuBOCTH. Hopma peakuuu  mpu3HaKa.
Bapuanmonnsliii psia u BapuanuonHas kpusas (B. Moranncen). CBoiicTBa
MO (PUKAITMOHHON U3MEHUYHUBOCTH.

I'enotunuyeckass WU3MEHUMBOCTh. (CBOMCTBA  T€HOTHUIIWYECKOM
M3MEHUYHUBOCTU. BHUIBI TEHOTUNTMYECKON M3MEHYMBOCTH: KOMOWHATHUBHAS,
MYTAI[MOHHAS.

KoMmOuHaTtuBHas W3MEHUYMBOCTh. Meilo3 M TONOBOM TMpolecc —
OCHOBa KOMOWHATMBHOW  WM3MEHYHMBOCTH. Poimb  KOMOWHATHBHOU
M3MEHUYMBOCTA B CO3IaHUM T€HETUYECKOro pa3HOOOpasusi B Ipenenax
OJTHOT'O BU/JIA.

MyTtanmonHass ~ M3MEHYMBOCTb.  Buapl  MyTanui:  TE€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. CTIOHTAHHbIE W UHAYLIHUPOBAHHBIC MYTAaIlUU.
AnepHble U HUTOILIA3MaTHUYecKue MyTanuu. CoMaTuyecKue U MOJIOBbIE
MyTauu. [[puurHbBl BOSHUKHOBEHUS MyTalluid. MyTareHbl U UX BIIASHUAC
Ha OpraHu3Mbl. 3aKOHOMEPHOCTM MYTAaMOHHOIO Ipolecca. 3aKoH
TOMOJIOTUYECKUX PSAJ0B B HacleAcTBeHHOW wu3meHunBocTu (H.M.
BagunoB). BHesiiepHas ©3BMEHYMBOCTb U HACJIEICTBEHHOCTb.

dnuzcenemuxa u IMULEHOMUKA, POTb INUSEHEMUYEeCKUX (aKkmopos 8
HACNeO008aAHUU U  USMEHYUBOCU — (DEHOMUNUYECKUX NPUSHAKOS )
Op2aHUIMOS.

JlemoHcTpanuu

IToprpertsr: I. ne ®pus, B. Uoranucen, H. U. BaBunos.



Tabnuiel 1 cxeMbl: «Buasl uameHunBocTH», «MoaudukanronHas

W3MEHYHUBOCTB, «KomOnnaTruBHas W3MEHYHUBOCTBY, «Meio3y,
«OmnogorBopenue», «leHeTndeckue 3a0o0eBaHHS dYeloBeKa», «Buisl
MYTaLHAN».

OOopynoBanue: >KUBble U TrepOapHble 3K3EMIUIIPbl KOMHATHBIX
pactenuii, pucyHku (dororpadun) *KUBOTHBIX C PA3TUYHBIMH BUIAMU
U3MEHYUBOCTH.

Jlaboparopnassi  pabora «MccienoBanue  3aKOHOMEPHOCTEH
MOIU(UKAITMOHHON M3MeHYnBOCTH. [locTpoeHne BapuallmOHHOTO psiaa u
BapUALIMOHHON KPUBOI».

IpakTnueckass padora «Myrtauuu y npo3oduisl (Ha TOTOBBIX
MUKPOIIpENapaTax)».

Tema 14. I'eneTnka 4enoBeka

Kapuorun yenoseka. MexayHapogHas MporpaMma HUCCIIENOBaHUS
reHOMa  4YeloBEeKa.  MeToapl  M3y4eHHsT  T€HETHKM  YeJIOBEeKa:
TeHEATOrMYeCKUM, ONM3HEIOBBIM, ITUTOrCHETUYECKUH, MOMYISIIMOHHO-
CTaTUCTUYECKUU, MOJIEKYJISIPHO-T€HETUYE€CKH. CoBpemeHHOE
ONpeAeIcHUE IE€HOTHIA! IOJIHOTEHOMHOE CEKBEHHPOBaHUE,
TEHOTUIIMPOBAaHUE, B TOM 4yuciae ¢ nomoulpto II[[P-ananm3a.
HacnencrBennole 3a0oneBaHusl 4YelloBeKa. [E€HHbIE U XPOMOCOMHBIE
0oe3Hn YeJI0BEKa. bone3nn C HaCJICACTBEHHOMN
IPEAPACIOIOKEHHOCTBIO.  3HAaYEHHE  MEAUIMHCKOW  TE€HETHKU B
NPEAOTBPAILlEHUN M JICYEHUH TeHETHUYECKUX 3a00JeBaHUil yelnoBeKa.
Menuko-reHeTnyeckoe KOHCYIbTHpoBaHue. CTBONMOBBIE KIIETKU. [[oHsATHE
«TEHETUYECKOTO Tpy3a». JTUUYECKUE aCIEKThl MCCIENOBaHUM B o0nacTu
PEIaKTUPOBAaHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eHeTnueckue GaxTopbl MOBBILIEHHOW YyBCTBUTEILHOCTH YEJIOBEKA
K (U3MUEeCKOMYy M XUMHYECKOMY 3arpsi3HCHUIO OKPY)KAloIIeH Cpelbl.
I'eHeTnueckas MpeapacnooKEHHOCTh YEJIOBEKA K MaTOIOTHSIM.

JlemoHcTpanuu

Tabmuubr u cxembl: «Kapuorun uenoBeka», «MeTonbl HU3y4EHUS
TeHETUKHU YelloBeKay, «['eHeTnueckue 3a001eBaHus YeTOBEKa.

IIpakTuyeckasi padora «CoCTaBJIEHHE U aHAIN3 POJOCIOBHON.

Tema 15. Cesiekunsi Opranu3mMoB

JloMecTukanuss M CeJIEKUMSA.  3apOXKACHHE  CEIeKUUMU U
nomectukanuu. Yuenne H. M. BaBuiosa o LleHTpax nmpoucCXoxaeHus u
MHOroo0pasus KyIbTypHBIX pacTeHuid. Ponb ceneknuum B CO3aHUU
COPTOB pacTeHM W mopoj KUBOTHBIX. Copr, mopona, mramm. 3aKOH
TOMOJIOTUYECKUX PpANOB B HACIEACTBEHHOW wu3MeHunBocty H. .
BaBuioBa, ero 3naueHue sl CENEKIIMOHHON padoThI.

MeTtonbl ceneKiMOHHOM padoThl. IcKycCTBEHHBIN O0TOOp: MacCOBBIN
U UHAMBHUAYaJbHBIA. ODTanbl KOMOWHAIMOHHON cenekuuu. Mcnbpltanue
MIPOU3BOAUTENEH 1O MOTOMCTBY. OTOOpP MO FEHOTUIY C TOMOIIBIO OLEHKH
(eHoTHUIIa TOTOMCTBA U OTOOP MO TEHOTUNY ¢ ToMouIbko aHanu3a JJHK.

HcKycCTBEHHBIM MyTareHe3 KaK METOJ| CEJEKIMOHHOM paboThI.
PannanmoHHbIl 1 XMMWUYECKUMU MyTareHe3 KaK HCTOYHUK MYTAalUN Y
KyIbTYpHBIX  (opM  opranu3zmMoB.  HMcnomp30BaHHE  T€HOMHOIO
penakTupoBaHUus U MeToloB pekoMOuHaHTHBIX JIHK s nmonyuenus
MCXOTHOTO Marepuaja Uil CEIEKIHUN.

[lonyuenne  monaumuionoB. BHyTpuBMaOBas  ruOpUIM3aLIMSL.
brauskoponcTBeHHOE CKpeliuBaHue, Wid UHOpunuHr. HepoacTBeHHOe



CKpelIMBaHWe, WId ayTOpuauHr. lerepo3uc W €ro MPUYUHBL.
Hcnonp3oBanue rerepo3uca B cenekuu. OTnan€HHas TUOpWIn3aiius.
[Ipeononenne Oecriogusi MEXBUIOBBIX THOpUIOB.  JlocThxkeHUs
CEJIEKIINU PACTECHUM U KUBOTHBIX. « 3€1EHAS PEGONIOYU).

CoxpaHeHHE W U3YYEHHUE TEHETUYECKHX PECYpPCOB KYIbTYPHBIX
pPaCTeHHI U UX JUKUX POIUYEH JUIsl CO3IaHMsI HOBBIX COPTOB U THOPHUIOB
CENBbCKOXO3AMCTBEHHBIX KYNbTYD. M3yuenue, coxpanenue u ynpaeiexue
2CHEMUYECKUMU PeCypCamu  CelbCKOXO3AUCMBEHHbIX U  NPOMbICIOBbLX
HCUBOMHBIX 6 YENAX YIVUUIEHUS CYWeCmBYIOUUX U CO30aHUs HOBbLIX
nOpOoO, NMUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEeM COB8PEMEHHbIX
Memo008 HAYYHBIX UCCIE008AHULL, Nepedosblx Uoel U NepCneKmueHblX
TMexXHON02UU.

JleMoHCcTpanuu

IToptpetsr: H. Y. BaBunos, N. B. Muuypun, I'. [{. Kapneuenxko, I1.
I1. JIykpsanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuubr 1 cxeMbl: «LleHTpBl MPOUCXOKIECHUS U MHOrooOpas3us
KYJAbTYPHBIX  pacTeHUN», «3aKOH  TOMOJIOTMYECKUX  PSIOB B
HACJIEICTBEHHOM W3MEHUYMBOCTHY», «Metonbl cenekiuny, «OTnanéHHas
rudpuauzanusy, «Myrarenesy.

JlabGoparopHasi pabora «l3yuyeHne COPTOB KYJAbTYPHBIX PacTCHUU
Y TIOPOJI IOMAIITHUX )KUBOTHBIX).

JlabGoparopHasi pabdora «/3ydeHrue METOA0B CEJICKIIMU PACTCHUI.

IIpakTuueckas padora «IIpuBuBKa pacTreHu».

IKcKkypeuss  «OCHOBHBIE METOJAbI W JOCTHXKCHUS CEJIEKIUU
pacTeHWil M JKUBOTHBIX (Ha CEJCKIMOHHYIO CTaHIUIO, TUIEMEHHYIO
dbepMy, COpPTOMCHBITATEIBHBIM Yy4acCTOK, B TEIUIMYHOE XO3SHMCTBO, B
71a00paTOpPHIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOTUSl M CHHTETHYEeCKAas1 OMOJIOTUs

OOBEKThI, HUCIONb3yeMble B OWOTEXHOJNOTHH, — KJICTOYHBIC W
TKaHEBBIE  KYJIBTYPbl, = MHKPOOPTaHWU3MBI, HMX  XapaKTCPHCTHKA.
TpanurmonHas OMOTEXHOIOT U XJ1e0oIe4YeHue, MOJIyYEHUE

KHCJIOMOJIOUHBIX TPOIYKTOB, BUHOAEIUE. MUKPOOHOIOTHUECKUN CUHTE3.
OObeKkThl MUKpOOUOTOTHYECKUuX TexHomoruil. IlpousBoacTBo Oenka,
AMHUHOKHCJIOT 1 BUTAMUHOB.

Co3gaHue TEXHOJIOTMA W HMHCTPYMEHTOB LIEJIEHAIPABIEHHOIO
U3MEHEHHSI M KOHCTPYMPOBAaHHsS TI'€HOMOB C LENbK IOJNy4YEHUs
OpraHM3MOB M HMX KOMIIOHEHTOB, COAEPKAIMX HE BCTPEYAIOIIUECS B
pUPOJIe OMOCUHTETUUECKUE ITYTH.

Kieroynas wuHxkeHepus. MeTonbl KyiabTypbl KIETOK M TKaHEH
pacteHuil U KUBOTHBIX. KpuobGanku. Comarmueckas ruOpuanzanus H
comMarnyeckuii smOpuorenes3. lcmonp30BaHHE TallJIOUI0B B CEICKIIUU
pacrenuil. [lonyuenue MOHOKIOHANbHLIX aHmumen. HMcnonvsoganue
MOHOKIOHANbHLIX U NOMUKIOHANbHBLIX — aHmumenl 6  MeoOuyuHe.
HckyccTtBeHHOE  OIIIOAOTBOpEHHE. PEKOHCTpyKIMS — SWLEKIETOK U
KJIOHUPOBAHUE JKUBOTHBIX. MeETON TpaHCIJIAaHTAlUKU SAep KIETOK.
Texnonocuu 0300posaeHUs, KyIbMUGUPOBAHUS U MUKPOKIOHATLHO20
DPA3MHONCEHUSA CENbCKOXO3AUCNEEHHBIX K)IbIYP.

XpoMOCOMHasi U TeHHas MHKeHepHsl. VICKyCCTBEHHBINM CUHTE3 T'€Ha
u koHcTpynpoBaHue pexoMOuHaHTHbIX JHK. Cozdanue mpamnceennwix
opz2anusmos. JlOCTKEHUsST U MEPCHEKTUBBl XPOMOCOMHOM U TI'€HHOU



WHXEHEpUHU. OKOJOTMYECKHE M  ATHYECKHE MpoOieMbl TE€HHOU
WHXEHEPUHU.

Menununckue — OmorexHomoruu.  IloctreHoMHas — uudposas
MEIUIIHA. [ILIP-guarHocTuka. MeTta0o10MHBIN aHaJu3,
TEHOLEHTPUYECKUI aHaIu3 MpOTeoMa YeJIOBEKa JJI OLIEHKU COCTOSHUS
€ro 3710poBbs. Mcronp30BaHKHE CTBOJIOBBIX KJIIETOK. TapreTHas Tepanus
paka. 3D-OuounkeHepus s pa3pabOTKU (PyHIAMEHTAJIBHBIX OCHOB
MEIUIIMHCKUX TEXHOJOTUM, CO3aHMS KOMIUIEKCHBIX TKaHEH COYETaHUEM
TEXHOJIOTHI TPEXMEPHOTO OMONIPUHTUHTA U cKaonaunra st pereHus
3a1a4 NIEPCOHATM3UPOBAHHONW MEIULIVHBI.

Cozganue  BEKTOPHBIX  BakIMH C  LEIbl0  oOecrneyeHus
KOMOMHHPOBaHHOM 3amuThl oT Bo3Oyauteneid OPBU, ycranoBnenue
MOJIEKYJISIPHBIX MexaHu3MoB (yHkuuonupoBanus PHK-conepkamumx
BUPYCOB, BBI3BIBAIOIMX OCO0O OIAacHble 3a00JIeBaHMsS YeJIOBEKa U
KUBOTHBIX.

JleMoHCcTpanuu

Tabmuubr u  cxembl: «lcnonb30BaHHE MUKpPOOPTaHU3MOB B
MIPOMBIIJIEHHOM MPOU3BOACTBE», «KierouHass HHkeHepus», «leHHas
WUHKEHEPUS».

Jladoparopnasi padora «/3yueHre 0ObeKTOB OMOTEXHOIOTUM.

IIpakTnyeckas pabora «Ilonmyuenue MOJIOYHOKUCJIBIX
IIPOTYKTOBY.
IKCKypeust «bHOTEXHONOrUS — Ba)KHEWINAass MNPOU3BOAUTENbHAS

CHJIa COBPEMEHHOCTH (Ha OMOTEXHOIOTMYECKOE ITPOU3BOJICTBO)Y.
11 KIIACC

Tema 1. 3apoxageHue uW  pa3BUTHE  IBOJIHIHOHHBIX
NpeACTaBJeHU B OM0JI0rMH

DBOIIOLMOHHAS TEOpHUs 4. JapBuHa. [Ipennocsuiku
BO3HUKHOBEHMs JapBUHM3MA. JKW3Hb M HaydHas JaedareapHocTh Y.
JapBuHa.

JBwxymnue cwibl 3BomoOIMu BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb Pa3MHOXKEHHUS OpPTraHHU3MOB, HaCJIEICTBEHHAs
W3MEHUYMUBOCTh, OOpb0a 3a  CYIIECTBOBAaHWE, €CTECTBCHHBIA W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne  cunTeTnueckot  Teopun  sBomonuu  (CTI).
HeiitpanbHass Teopus 3Bomouuu. COBpEMEHHAs  3BOJIIOIMOHHAS
Ouonorusi. 3Hau€HHE OHBOJIOLMOHHOM Teopur B  (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM KApTUHBI MUPA.

JleMoHCcTpanuu

IToptpetsl: Apucrtorens, K. Jlunnei, K. b. Jlamapk, 2. XK. CeHt-
Unep, K. Kwosbe, YU. Japsun, C. C. Yersepukos, 1. M. IlImanbraysen,
JIx. Xonnenn, 1. K. benses.

Tabmunpsl u cxemsl: «Cuctema xuBoil npupoas! (o K. Jlunuerw)y,
«JlectHuna xuBbIX cymiecTB (o Jlamapky)», «Mexanusm GopMUpoBaHUs
npucnocobaeHuil y pacteHuit U xkuBOTHBIX (mo Jlamapky)», «Kapra-
cxema mapuipyra nyrewecrsus Y. Jlapsunay», «Haxonku Y. JlapBunay,
«Dopmbl  OOprOBI 32 cymectBoBaHue», «llopombr  romyOeit»,
«MHoroo0Opa3ue KyJIbTypHBIX (opM KamycTb», «llopogasl agoMamHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHUIOB (1o Y. JlapBuny)»,



«Cxema COOTHONICHUS JBIKYIIMX CUJ 3BOMIOIUNY, «OCHOBHBIE
MOJIOXKEHUSI CHHTETUYECKON TEOPUHU IBOJTIOLINIY.

Tema 2. MUKpPOIBOIIOLNS U €€ pPe3yIbTaThl

[lonynsauus Kak 3jieMeHTapHas equHuUa 3Bomonnd. COBpEMEHHBIE
METOJIbI OLICHKU T€HETUYECKOro PazHO00pa3usi U CTPYKTYPhI MOMYIISIIHIA.
N3menenne reHodoHa MOMYISAIMU KaK 3JIEMEHTAPHOE SBOJIIOIMOHHOE
SIBIICHHE. 3aKOH reHeTu4Yeckoro paBHoBecus [[x. Xapnu, B. BaitnOepra.

OnemeHTapHble  (AKTOpbl  (ABUKYIIME  CHUJIbI)  DBOJIOLMH.
Myranuonnsiii nmporecc. KomOunaruBaast u3MeHUnBOCTh. Jlpetid reHos
— CllydallHble HEHANpABJICHHBbIC W3MEHEHUS 4YacToT aJjuiesied B
nonyysiusax. Jddekr ocHoBarens. Ipgexkm OYmMbLIOUH020 20PIbIUKA.
CHudiceHue 2eHemuyecko20 pasHooOpasus. NPUYUHBL U  Ce0CMBUS.
lIposenenue s¢ghghexma Opetigha 2enos 6 GONLUWUX U MATLIX NONYIAYUSIX.
Murpauumu. Nzonsuus IO YJISILIAM: reorpaduueckas
(mpocTpaHCcTBeHHAs ), Ononorndeckas (penpoayKTUBHAS).

EcrectBeHHbBII 0TOOp — HAMPaBISIIOMIUN (aKTOP dBOMOIUN. DOPMBI
€CTECTBEHHOI0 0TOOpa: MBMXKYIIUN, CTAOUIM3UPYIONINH, pa3phIBAIOIIHIA
(mm3pyntuBHbli). [lomoBoit  orGop. Bo3HUKHOBEHHME U IBOMIOLHS
COLIMAJIbHOTO TIOBEACHUS )KUBOTHBIX.

[IprcnocoOeHHOCTh OPraHU3MOB KaK PEe3yJbTaT MUKPOIBOJIOLIHH.
Bo3HUKHOBEHHE TPHUCHOCOOJIEHUA y OpraHu3mMoB. ApoMop¢do3bl H
uaunoanantanuu.  [Ipumepsl  mpucrnocoOiieHnid Yy OpPraHu3MOB:
Mopdonorudeckue, busnoIOorNYecKue, OMOXMMUYECKUE,
noBesieHYeckrue. OTHOCUTENBbHOCTh MPUCITOCOOIEHHOCTH OPraHu3MOB.

Bun, ero xputepuu u ctpykrypa. BugoobpazoBanue kak pe3ysabTar
MUKpOdBoOJifonnu. M3onmamnuss — KirodeBoi (akTop BUA00Opa30BaHMS.
[Tyt u CIoOCOOBI BUJI000pa30BaHUs: ajyionarpuyecKoe
(reorpaduueckoe), CUMMATpUYECKOe (PKOJIOTHUECKOE), «MTHOBEHHOEC)
(momuruionaAn3anus, ruopuauzanus). JIUTenbHOCTh DBOTIOIMOHHBIX
IPOLIECCOB.

Mexanu3Mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOPa3Hsl.

Ponb »BomonMOHHON OMONOTHMM B pa3pabOTKe HAYYHBIX METOOB
coxpaHeHuss OuopazHooOpasusi. MHUKPOIBOIIONKMS U KOIBOIIOIHUS
Mapa3uToB W MX XO035eB. MexaHu3Mbl (POPMHUPOBAHUS YyCTOMUYMBOCTH K
AHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHCcTpanuu
[Toptpersr: C. C. YerBepukos, O. Maiip.
Tabnunub u CXEMBI: «MyranuonHas U3MEHYUBOCTHY,

«lTomynsinmonHas cTpykrypa Buaa», «Cxema NposiBIICHHS 3aKOHa Xapau—
BaitnGepray, «J[BUkKyIiue CUIbl SBOTIOLUNY, « IKOJIOTHYECKash U3OMSLIHS
MOMyJIAMK  ceBaHCKOM  (opemm», «leorpaduueckas  H30IALIHS
JMCTBEHHUIBI CUOMPCKOM M JUCTBEHHUIIBI JaypcKoiy, «[lomysiiinoHHbie
BOJHBI YMCJIEHHOCTM XHUIIHUKOB M XepTB», «Cxema JelcTBuUs
€CTEeCTBEHHOI0 0TOO0pa», «®PopMbl OOpPHOBI 3a  CYILIECTBOBAHUE,

«aaycrpuanbHbIit MEJIaHU3M, «OKuBble VICKOIIaEMBbIE»,
«lTokpoBuTENBCTBEHHAsT OKpacka JKHBOTHBIX», «lIpemynpexnaromas
OKpacka KUBOTHBIX», «Duznonornyeckue azanTauumny,

«IIpucnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTENILHOCThY, «Kputepun
BUla», «Buabl-nBolinukn», «CTpykTypa BuJa B mpupozae», «CrocoObl
BUI000pazoBaHus», «leorpadpuyeckoe Bumo00Opa3zoBaHUE TPEX BUIAOB



JaHIBIIEH», «OJKOJOTMYECKOe BHUJI000pa30BaHUE BUJOB CHHUL,
«ITonumnonasl pacteHuin», «KanycTHo-peneyHblil ruOpumL.

OOopynoBaHue: repOapuu pPacTEHHUM, KOJUIEKIIMM HACEKOMBbIX,
yyyena NTULl U 3BEpPEel C MpUMEpaMH pa3IMYHBbIX MPUCHOCOOJICHUM,
yyyena NOTHUI[ U 3BEpPEel pa3HbIX BUAOB, IepOdapuy pacTeHUi OIU3KUX
BUJIOB, 00Pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGoparopnasi paGora «BbIgBICHHE HW3MEHYUMBOCTU Yy 0OCOOe€i
OJTHOTO BHUJIA».

JlaGoparopnasi padora «llpucnocoOieHUsT OpPraHU3MOB M HUX
OTHOCHUTEJIbHAS LIEIECO00PA3HOCTh.

JlaGoparopnasi pabora «CpaBHeHHE BUIOB 110 MOPGOIOTHYECKOM Y
KPUTEPHUION.

Tema 3. MakposBoonus u eé pe3yibTarbl

Metoapl n3yyeHus: Makpo3BOIOLMH. [[aleOHTONIOrnYeCcKue METOBI
u3yueHus sBomonuu. Ilepexoansie GopMbl U pumoreHeTUUECKUE PSAIBI
OpraHN3MOB.

buoreorpadguueckue MetoAsl u3ydeHHs 3Bomonuu. CpaBHEHUE
dopsl U payHBl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obmactu
3emiu. BUabI-3HAEMHKY U PEJIAKTBHI.

OMOpHONIOrHYECKHE W CPAaBHUTEIHHO-MOP(OIOrHYECKUE METO/bI
M3YYEHHMs SBOMOLMU. [ eHEeTHUYeCKne MEXaHU3Mbl HBOJIIOIIMM OHTOI€HE3a
Y TIOSIBJICHUSI HBOJIFOIIMOHHBIX HOBIIECTB. [ OMOJOrMYHBIE U AHAJIIOTUYHBIE
opranbl. PynuMeHTapHble OpraHbl W  araBU3Mbl. MOJIEKYISIPHO-
TreHETUYECKUEe, OMOXMMUYECKHE M MaTeMaTHYE€CKUE METOIbl W3YyYEHUS
sBOoMmOLMH. ['oMonmornyneie reHbl. COBpEMEHHBIE METOJBl IOCTPOCHHUS
(UIOTCHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallMU U HBOJIOLIUSI TEHOMOB.

OO1iue 3aKOHOMEpPHOCTH (IIpaBWIIa) IBOMIOUUU. [Ipunyun cmensi
@yuxkyuu. HeoOparumocTh  SBOMIONMH.  ANanTUBHAS — pajuarius.
HepaBHOMEpHOCTH TEMITOB 3BOJTIOLIMH.

JlemoHcTpauuun

[Toprpers: K. M. Bap, A. O. Kosaneckuii, ®. Mromiep, 3.
I'exkens.

Tabmuubr u  cxembl: «@DUIOTCHETHYECKUNW PN JIOMIAIN,
«ApXEONTEPUKC, «3Bepo3yoObie ALIEPBD», «Crerouedans,
«Punnogute», «CeMeHHbIE MAOPOTHUKNY, «buoreorpaduyueckue 30HbI
3emmn», «/peiid kontuHeHToB», «PenukTh», «HawanbHble craguu
AMOPHOHATIFHOTO Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIXY», «I OMOJIOTHYHBIC
Y aHAJIOTUYHBIE OPraHbl», «PyIUMEHTB», «ATaBU3MBI», «XPOMOCOMHBIE
HaOOpHI YeloBeKa W IMIMMMaH3e», «lJaBHbIe HAMpaBICHUS HBOIIOLUN,
«O01111e 3aKOHOMEPHOCTH IBOJTIOIIUN.

OOopynoBaHue: KOJUIEKLIMM, TepOapuu, MYISKH HCKOIAeMBbIX
OCTaTKOB  OPraHuW3MOB, MYISDKA  TOMOJIOTMYHBIX, AHAJIOTUYHBIX,
PYIMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUU HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HHA HA 3emie

Hayunble runores3sl MpOUCXOXKACHUS KU3HU Ha 3emie. AOMOreHes3 u
naHcnepMmusi. JloHayyHble TMpPEACTABICHUS O 3apOXKICHUHM KU3HU
(kpeamoHH3M). ['unore3a MOCTOSHHOTO CaMO3apOXKIACHUS KU3HU U €€
onposepxkenne omnsitamu . Penn, JI. Cnamnanuanm, JI. Ilacrepa.
[IpoucxoxieHue KU3HU U ACTPOOUOJIOTHSI.



OcHOBHBIE JTanbl HEOPraHWYEeCKOoW HBomonuu. llmanerapHas
(reonoruyeckasi) SBOMIOIKS. XHUMHYECKas DBOMIOIHUSI. AOHOTCHHBIN
CHUHTE3 OpPraHM4eCKHX BelecTB u3 Heopranmdeckux. Onbeir C. Muepa
u I. KFOpu. OOpa3oBanue mnoinuMepoB M3 MOHOMepoB. KoarepBaTHas
runore3a A. 1. Onapuna, runoresa neppuaHoro oymsoHa J[x. Xoneiina,
renernueckas rumnoreza I. Mémnepa. Pu6osumer (T. Uek) u rumoresa
«vupa PHK» V. T'unbepra. ®opmupoBanrie MEMOpaH U BO3HUKHOBEHHE
IPOTOKJIETKH.

HUctopuss 3emam U Meronbl €€  wu3ydeHus. Vckomaemble
opraHn4eckue octarku. ['eoxpononorus u €€ Metoapl. OTHOCUTENbHAS U
abcomitoTHast reoxpoHonorus. ['eoxpoHosornyeckas IKajga: 30HBI, 3P,
NEPHUOBI, ITIOXH.

Hauanbubie oTanbl opranuyeckodl sBomonuu. llosBienue u
ABOJIIOLIMST TIEPBBIX KIIETOK. OJBOMIONUS MeTadonu3ma. Bo3HMKHOBEHUE
nepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOMJIEHKU KaK aHajior
nepBbix Ha 3emie cooOmectB. CrpomaronuTsl. [lpokapuorsl u
SYKapUOTBHI.

[Tpoucxoxnenue dykapuoT (cumOHOreHes).  OBOIIOLUOHHOE

IIPOUCXOXKICHUE BHPYCOB. [Ipoucxoxenue MHOTOKJIETOUHBIX
OpraHu3MoB. BO3HHKHOBEHHWE OCHOBHBIX TpYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIOUMM  BbICIIMX pacTeHuid. (OCHOBHBIE
apomopdo3bl pacteHuil. Beixom pactenuit Ha cymy. [losBieHne
CIIOPOBBIX pAacTEHUH M 3aBOe€BaHHE MMHU cymu. CeMeHHbIE PACTEHUS.
[IpoucxoxaeHne UBETKOBBIX PACTEHU M.

OCHOBHBIE 3Tambl 3BOMIOLNUU KUBOTHOro Mupa. OCHOBHBIE
apomop(do3bl KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuil B3pbIB —
NOSIBJICHE COBPEMEHHBIX TUNOB. lIepBbIe XOpoBbIE )KMBOTHBIE. JKU3HD B
BOJIC. DBOJIOIMS TTO3BOHOUHBIX. [Iporcxoknenne ampuOnii U penTHITHA.
[IpoucxokeHne MIEKONUTAMKMX ¢ OTUl. [lpuHnMn KiroyeBoro
apomopdo3za. OcBoeHHe  OECMO3BOHOUYHBIMH W ITO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

Pasgurne xu3HM Ha 3emie N0 3paM M IEPUOAAM: apXeu,
MPOTEpPO30id, Majaeo30i, Me3030i, KaitHO30M. OOmIas XapakTepHUCTHKa
KJIMMaTa W TeoJOoru4yeckux nmnpoueccoB. IlosgBieHne u  pacuser
XapaKTEepHBIX OPraHru3MOB. YTII€00pa30BaHUE: €ro0 yCIOBUS U BIUSHUE Ha
ra3oBbIil COCTaB aTMOC(EpPHI.

MaccoBble BBIMUPAHHS — 3KOJIOTMYECKHE KPHU3UCHI IPOILIOTO.
[lpyurHbl ©  chnencTBUsi MaccoBbIX  BbiMupaHuil. CoBpeMEHHBIM
AKOJIOTUYECKUI KpHU3UC, ero ocobeHHoctu. lIpobrmema coxpaHeHus
6ropa3HoobOpasus Ha 3emiie.

CoBpeMeHHass cHCTeMa  OpraHu4eckoro  wmupa. IIpuHnmns
KJaccu(uKauy OpraHu3MoB. OCHOBHBIE CHCTEMAaTHUY€CKUE TPYIIIbI
OpPraHU3MOB.

JlemoHcTpanuu

Iloprpersr: @. Pemu, JI. Cnamnmanunanm, JI. Ilacrep, . N.
MeunukoB, A. N. Onapun, x. Xongein, I. Mémnep, C. Muuiep, I.
Opn.

Tabmunel 1 cxembl: «Cxema onbita @. Pemm», «Cxema ombita JI.
[lacTepa mo M3ydyeHHMIO caMO3apoXKIeHUs Xu3HW», «Cxema ombita C.
Munepa, I. IOpwu», «OTanel HEOPraHUYECKOM  HBOIIOLUN,



«l'eoxpononornueckas mkana», «HayanpHble »ATanbl OpPraHUYECKOU
sBOMOLIMMY, «CxeMa oOpa3oBaHUs JYKAPUOT MYTEM CHUMOHMOTIEHE3a,
«Cucrema kuBoM mnpupoab», «CTpoeHue BuUpyca», «ApoMopdo3bi
pacTeHui», «PuHnOQUTH, «OHOKIETOYHBIE BOZOPOCIINY,
«MHOrOKJIETOUHBIE BOZOPOCIINY, «Mxny, «IlanmopoTHUKWY,
«l'onocemenHble pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema
pa3BUTHS YKUBOTHOTO MUpPay, «Apomopdho3bl KUBOTHBIX),
«IIpocrenimmey, «KUII€YHOITOIOCTHEIEY, «IImockue 4epBIY,
«Unenucronorue», «PwiOb», «3eMHOBOAHBICY, «IIpecMbIkarommecs,
«IItnupy, «Miekonuraromuey, «Pa3BUTHE KU3HU B apXEHUCKOU 3pey,
«Pa3BuTHE KU3HU B INPOTEPO3OMCKOU dpe», «Pa3zButue KHU3HU B
MaJICO030UCKOMN 3pey», «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3zButune
KU3HU B KaWHO30HCKON 3pe», «CoBpeMEHHas CHCTeMa OPraHUYeCKOro
MHUPay.

O6opynmoBanue: repOapuyl  pPAaCTEHUN  Pa3TUYHBIX  OTACJIOB,
KOJIJIEKIIMM HACEKOMBIX, BIIAXKHBIE IMPENapaTbl >KUBOTHBIX, PAKOBUHBI
MOJUTIOCKOB, KOJJIEKI[UU HITIOKOKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX,
yydyena ITUL W 3BEpPEH, KOIEKUIHM OKaMEHEIIOCTEM, IOIE3HBIX
MCKOMIAEMBIX, MYJISIDKM OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryaabnasa na0oparopHas padora «MoaeaupoBaHUE OMBITOB
Munepa—tOpu no wu3zydeHuto aOUMOr€HHOTO CHUHTE3a OpPraHUYECKUX
COEIMHEHUH B IEPBUYHOIN aTMOCheper.

JlaGoparopnasi pabGora «l3yueHne u oOmnucaHHEe MCKOMAEMBbIX
OCTaTKOB JPEBHUX OPTraHU3MOB.

I[pakTnueckass padora «l3ydeHue ocoOeHHOCTEH CTPOCHHUS
pacTEeHU pa3HbIX OTIIEIOBY.

IlpakTtuyeckass padora «l3ydeHue o0COOEHHOCTEH CTpPOEHUS
MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxokaeHue Ye10BeKa — AaHTPOINOreHe3

Paznensl 1 3a1a4u aHTponoiaoruu. MeToibl aHTPOIIOJIOTHH.

CraHoBlieHHE MPEACTABICHUNA O MPOUCXOKICHUU  YEJIOBEKA.
Penurnozseie Bo33penns. COBpeMEHHbIE HAYYHBIE TEOPUU.

CX0ACTBO 4enoBeKa € KMBOTHBIMH. CUCTEMATHUYECKOE MOJOKEHUE
yenoBeka. CBHUJIETENbCTBA  CXOJACTBA YEJIOBEKA C  YKUBOTHBIMH:
CpaBHHUTEJIbHO-MOp(oJornyeckre, 3IMOpHONIOTHUECKUe,  (Pu3nororo-
OnoxuMuyeckue, mnopeneHYeckre. OTIMUMs 4YelnoBeKa OT >KUBOTHBIX.
[IpsiMOxOXk/IeHME W KOMIUJIEKC CBSI3AHHBIX C HUM MpHU3HAKOB. Pa3zButue
TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOM CHUCTEMBI.

JBwxymue cuiabl  ((akTopbl) aHTpOIIOreHe3a: OMOJOrMYECKHUE,
cotpanbabie. COOTHOIICHHE OMOTOTHYECKUX U COIUAIBHBIX (DaKTOPOB B
AHTPOIIOTEHE3E.

OCHOBHBIE CTaJAMM aHTpornoreHesa. PaHHME 4eIOBEKOOOpa3HBIC
00e3bsiHbl  (IIPOKOHCYJIBI) M paHHUE TOHTUABl — OOIIME NPEaKH
YeJI0BEKOOOPAa3HbIX 00€3bsiH M JItoAC. ABCTPAJIONUTEKH — JIBYHOTHE
IpeaKu Jroaei. YenoBek yMenblid, IEpBbIe W3rOTOBICHUS OPYAUU Tpyaa.
YenoBek NpsMOXOIAIIMN U MEPBbIM BBIXOA JIIOAEH 3a npenensl AQpUKH.
UYenoBek reiaenbOeprckuii  — OOIMMI  TPEIoK  HeaHAEPTaTIbCKOTO
YEeJIOBEKa M YeJIOBEKa pa3yMHOro. YUenoBek HeaHIEPTaIbCKHIl KaK BHUI
JIONEN XOJIOMHOrO KiuMara. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JIEHUCOBCKUI YEJIOBEK, OCBOCHME KOHTMHEHTOB 3a mpenaenamu AQpuku.
[TaneoreneTuka U najeoreHOMHKA.



OBOMIOIMSL COBPEMEHHOrO 4YenoBeKa. EcTecTBeHHbIH 0TOOp B
MONYJISAIHUSIX YesioBeKa. MyTallMOHHBIM Tpoliecc U MOTUMOPQHU3M.
[TonynanroHHble BOJHBI, Jpeid TeHOB, wMurpamus u «3pdeKrt
OCHOBATEJISH B MOMYJIALMAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. llomstme o pace. bompmme  pacer:
eBporieouHas (eBpa3uiickas), aBCTpalo-HEerpouaHas (dKBaTopHaibHas),
MOHTOJIOUIHAs (a3uaTcKko-aMepuKaHcKas). Bpemss u myTtu pacceneHus
yelnoBeka 1Mo IuaHere. EnuHCTBO  4yenmoBeueckux pac.  Hayunas
HECOCTOSATENLHOCTh pacu3ma. [IpucrnocoO0IeHHOCTh YeoBeKa K Pa3HbIM
YCJIOBHSIM OKpYyKarolel cpensl. BnusHue reorpaduyeckoi cpeabl U
npeiida reHoB Ha MOPGOJIOTHIO U (PU3HOTOTUIO YETOBEKA.

MexnucuuruiMHapHbie  METOAbl B (U3MUECKON (OMOIOTHYECKOM )
AQHTPOIIOJIOTUH. OJBOJIOLHMOHHASL AHTPOIIOJOTHS M MaJCOAHTPONOIOTHS
YEJIOBEUECKUX MONy/siUui. buocounanbHble HMCCIAEIOBAHUS MPUPOJIBI
yenoBeka. VccrnenoBanue KOABOMIOMKM OMOJIOTHYECKOTO M COIUATIBHOTO
B YEJIOBEKE.

JdeMoHCcTpanuun

IToptpersr: Y. [dapsun, JI. Jluxku, . . Porunckumii, M. M.
I'epacumos.

Tabmuiel U cxembl: «MeTobl aHTPOMOJIOTHNY, «[ OJOBHOM MO3T
yesoBekay, «UenoBekooOpa3Hbie 00e3bsiHbI, «CKENeT YeloBeKa U CKeJeT
muMIIaH3e», «PymuMeHTbl W araBu3MbD),  «/IBHXKyIlHE€  CHIIBI
AHTPOIIOTEHE3a», «DBOIOIMOHHOE JPEBO YEIOBEKA», K ABCTPAIOIUTEK,
«YenoBek  ymenbli», «YemoBek mOpAMOXOoASAmuU», «/leHUCOBCKuUiA
yenoBek» «Heanpeprambup», «KpomanboHLb», «lIpenku uemoBekay,
«JTanbl 3BOJIIOIIMU YEJIOBEKA», «Packl UeoBeKay.

O6opynoBaHue: MYJISKU OKaMEHEOCTEN, MPEAMETOB
MarepualibHOM  KyJIbTYphl  MPEOKOB  YEJIOBEKAa,  PENpOAYKIUU
(dororpadun) kapTuH ¢ MUPOTOTHUESCKUMHU U OUOICHCKHMH CIOKETaMHU
MIPOUCXOXKICHHUS YesioBeKa, poTrorpaduu HAXOMO0K MCKOMAEMbIX OCTAaTKOB
YEeJIOBEKa, CKEJET YeJIoBeKa, MOJENb uepera 4YeloBeKa M ueperna
MIMMITaH3€, MOJIE]Ib KUCTH YEJIOBEKAa M KUCTH IIMMIIAH3€, MOJEIN Topca
MIPEAKOB YEIOBEKA.

Jladoparopnasi pabora «l3ydueHne ocoOEHHOCTEH CTPOCHUS
CKEJIETa YEJIOBEKA, CBSI3aHHBIX C MPSIMOXOXKICHUEM.

IIpakTnueckas pabGora «/3yyeHHe HKOJIOTMYECKHX aaanTaiui
YEJIOBEKA.

Tema 6. Ixo10orusi — HayKa 0 B3aMMOOTHOLIEHUSX OPraHN3MOB H
HAOPTraHU3MEHHbIX CHCTEM C OKPY/KaKLIeH cperou

3apoxaeHue u pa3BuTue skonoruu B Tpyaax A. ['ymGonbara, K. ©.
Pynee, H. A. CeBepuona, J. I'ekkens, A. Tencnu, B. H. Cyxkauéga.
Pa3znene! u 3amaun sxonorun. CBA3b SKOJIOTUU C APYTUMU HAyKaMH.

Metonsl skonoruu. IloneBbie HaOmOnEHHUS. ODKCIEPUMEHTHI B
SKOJIOTUM: MPUPOJIHbIE U JIabopaTropHble. MojenupoBaHUE B SKOJOTHHU.
MOHUTOPUHT OKPYXKAIOLIEW CpeApl: JIOKAIbHBIMA, PETHUOHAIBHBIA U
1100aJIbHBIMN.

3HAYEHUE SKOJOTMYECKUX 3HAHUM JJIsI YEJIOBEKA. IJKOJOTHMYECKOE
MHPOBO33pPEHME KaK OCHOBAa CBf3€H YEJIOBEUYECTBA C IPUPOMIOU.
@OpMHUpPOBAaHUE  DKOJIOTMYECKOM  KYJABTYpbl M JKOJIOTHYECKON
rPaMOTHOCTH HACEJICHUSI.

JlemoHcTpanuun



[loptpersl: A. T'ym6ompar, K. @. Pymbe, H. A. Cesepuos, O.
I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumpel u cxembl: «Pa3znensl skomorum», «MeTofbl 3KOJIOTHN,
«Cxema MOHUTOPUHTA OKPY/KAIOIIEH CPEAbD».

Jlaboparopnasi pa0ora «/3yuyeHne METOAOB 3KOJOTMYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsbl u cpeaa o0UTAHUSA

Okonmornyeckue (akToppl M 3aKOHOMEPHOCTH HX JEHCTBHSL.
Knaccuduxarms AKOJIOTMYECKHUX (hakTopoB: abnoTHYecKue,
Oouoruyeckue, aHTponoreHHple. OOIIME 3aKOHOMEPHOCTH JEHCTBUS
skonorudyeckux ¢akropon. [IpaBuno munumyma (K. HInpenrens, IO.
JIn6ux). TonepaHTHOCTh. DBpUONOHTHBIC Y CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (Qaktopbl. CBeT KaK JKOJOTMYECKHH (akTop.
JlelicTBUEe pa3HBIX YYacTKOB COJIHEYHOIO CHEKTpAa Ha OpraHU3MBbl.
DKOJIOTUYECKHUE TPYIIIbI PACTEHUH M KUBOTHBIX IO OTHOLIEHUIO K CBETY.
CurnasibHast poiib cBeta. @OTONEPUOINU3M.

Temneparypa kak skonorudeckuii gakrop. JleficTBue TeMeparypsl
Ha oOprau3mbl. [lOMKWJIOTEPMHBIE M TOMOMOTEPMHBIE OPraHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocts kak akonoruueckuid  ¢akrop. Ilpucnocobnenus
pacTeHuil K nojAepxaHuto BoaHoro OanaHca. Kimaccudukanus pacteHui
0 OTHOWIEHUI0 K Boxe. IlpucnocoGneHuss *KUBOTHBIX K H3MEHEHUIO
BOJTHOT'O pEXHUMa.

Cpenbl oOWTaHHS OPraHW3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs,
MOYBEHHAs, TIyOMHHAs MOAMOYBEHHAs, BHyTpuOpranu3MeHHas. duszuko-
XUMUYECKUE OCOOCHHOCTH cpen oOuTaHus OpraHU3MOB.
[IpucnocoOnenust OpraHu3MoB K *KU3HH B Pa3HBIX Cpeaax.

buonornueckne purmbl. BHemIHWE W BHYTPEHHHE PHUTMBI.
CytouHble M TOIWYHBIE PUTMBL. [IpHCMOCOOIEHHOCTh OPraHU3MOB K
CE30HHBIM U3MEHEHHUSM YCJIOBUM JKU3HHU.

Kusnenusie Gopmbl opranu3moB. [loHsTre o KuU3HEHHOU (opme.
XKuzneHnusie (OpMBI pPaCTCHHI: NEpPEeBbs, KyCTapHUKH, KyCTapHHUYKH,
MHOTOJIETHUE TpaBbl, OAHOJETHUE TpaBbl. JKu3HeHHBbIE (POPMBI
KUBOTHBIX: THUIPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOEHHOCTH
CTpOEHHMSI 1 00pa3a KHU3HU.

buornueckue Qakropsl. Buabl OMOTHYECKHUX B3aUMOJEHCTBUMA:
KOHKYPEHIIMSI, XHIIHUYECTBO, cUMOMO3 U ero ¢opmbl. Ilapasutusm,
KooIepanus, MyTYyaJIu3M, KOMMEHCAJIN3M (KBapTHpPAHTCTBO,
HaxyieOHU4ecTBO). HeTpoduueckue B3aummonelcTBUs (TOMUYECKUE,
dopudeckne, padpuueckue). 3HaYCHUE OMOTHYECKUX B3aMMOICHCTBUI
JUIsL  CyUIECTBOBAaHHSA OpPraHU3MOB B cpenae obOuranus. [IpuHiun
KOHKYPEHTHOT'O HCKJIFOUEHHS.

JleMoHcTpanuu

Tabmuupl W cxembl: «OKonorudyeckue @akropel», «CBeTOBOU
CHEKTP», «IKOJOTHYECKHUE TPYNIIbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY,
«TennoKpoBHbIE  KUBOTHBIEY, «XONOAHOKPOBHBIE  >KHBOTHBIEY,
«DU3NOT0OTMYECKHEe  aJanTalMd  KUBOTHBIX», «Cpenbl oOuUTaHUS
opranu3MoB», «buonornueckue putMb», <« KusHeHHBIE  (DOpPMBI
pactenuit», «KuzHeHHble  (QOpPMBI  JKHMBOTHBIX»,  «IDKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOMHOro Jeca», «llenu



IMUTAHUS, «XHITHUYECTBOY, «Ilapazutuzmy, «KonkypeHus»,
«CuM6bmo3y», «KoMMeHcamm3m.

Oo6opynoBaHue: repbapuu pacTeHui u KUBOTHBIX,
MPUCIIOCOOJICHHBIX K BIUSHUIO PA3JIMUHBIX HKOJOTMYECKUX (PaKTOPOB,
repOapuu CBETOMIOOUBBIX, TCHEIIOOUBBIX Y TEHEBBIHOCIUBBIX PACTEHUM,
CBETOIOOMBBIC, TCHENMIOOMBBIE U  TEHEBBIHOCIHMBBIE  KOMHATHBIC
pacTeHus, TepOapuM U KOUICKIMU TEIUIOIIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMUYMBBIX PpACTEHUM, uydena MNOTUI U 3Bepel, repdapuu
pacTeHHii, OTHOCSIMXCS K rurpoduraM, Kcepoputam, Mesoduram,
KOMHAaTHbIE  pacTEHUs JIaHHBIX TPYII, KOJJICKIIMU  >KUBOTHBIX,
oOUTaONIMX B pa3HbIX cpenax, repOapuv M KOJUICKIIUM PACTEHUM U
KUBOTHBIX, OONAJAIONIMX YepPTaMU MPHUCIOCOOJEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUM >KW3HM, repOapuud M KOJUIEKIIMM PAaCTeHU u
KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIMU IKUBOTHBIX,
Y4aCTBYIOIINX B PA3TUYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSIX.

JlabGoparopHas pabora «BblIsgBIEHUE PUCTIOCOOICHU I
OpPraHU3MOB K BIIMSIHUIO CBETa.
JlabGoparopHasi padora «BbIsABIEHNE MPUCIIOCOOICHU M

OpPraHU3MOB K BIHSIHUIO TEMIIEPATYPhI».

JlaGoparopnasi pabora «AHAaTOMHYECKHE OCOOCHHOCTH PacTECHHUI
13 pa3HBbIX MECT OOUTAHUS.

Tema 8. Jkosorusi BUa0B U MOILYJISA LA

OKOJOTMYECKUE XapakTEepUCTUKU nonysiuuu. [lomymsimusa kak
Ouonorudeckas cucreMa. Poilb HEOIMHOPOIHOCTU Cpelbl, (PU3NYECKUX
OapbepoB U 0cCOOEGHHOCTEW OHMOIOTrMM BUJOB B (HOPMUPOBAHUU
NPOCTPAHCTBEHHOW CTPYKTYphl monymsiiiuid. OCHOBHBIE ITOKA3aTeNH
NOMYJISIUN: YACIIEHHOCTb, INIOTHOCTh, BO3PACTHAS M NIOJIOBAsI CTPYKTYpA,
POXKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.

Okonornyeckass CTpykrypa mnomymsiuud. OIleHKa YUCIEHHOCTH
nonymsauuy. JluHamuka nonymsiquu U €€ peryiasauusa. buormyeckuii
NOTEHIMAN Nonyasiuuu. MoaenupoBaHue TUHAMUKHU nonyisiiuu. Kpubie
pocta uyuciaeHHOCTH mnonynanuu. Kpusbsie BbDKMBaHUS. Perynsmus
YUCJICHHOCTH TOMYJISIUN: posib (DAKTOPOB, 3aBUCSIINX U HE 3aBUCAIINUX
OT IUIOTHOCTH. DKOJIOTMYECKUE CTpaTreru BUAoB (I- u K-ctparerun).

[Tonsitue 00 »HKoJMOTMYECKOW HUIIE BUAA. MecTtooOuTaHwHeE.
MHuoromepHas Mozenb 3konorndeckon Humu Jx.M. XaruuHCcoHa.
Pasmepnr skonormueckor HumM. lloTeHnumanbHas W peayM30BaHHAS
HUIIIN.

Bung kak cucrema nonyasuuid. Apeanbl BUIOB. Buubl U ux
KU3HEHHBIE CTPATETUU. DKOJOTHUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH  TOBEACHUS U MHUIpPallUid  >KUBOTHBIX.
buonornueckne HHBa3UM Yy EPOIHBIX BUIOB.

JleMOHCcTpanuu

[Toptper: [Ixx. M. XarunHCOH.

Tabnuibl U cxeMbl: « IKOJIOTHUYECKUE XapaAKTEPUCTUKH TTOMYIISIIIUN,
«IIpocTpaHcTBEeHHAsI CTPYKTypa momyisiuun», «Bo3pacTHbeie mupaMubl
nonymsiqun», «CKOpOCTh 3aCENeHUs] MOBEPXHOCTH 3E€MIIA Pa3IUYHBIMHU
opranusMammy», «Mojeinb skonorudeckor Humu k. M. XarauacoHnay.

O6opynoBaHue: repdapuul paCTeHUH, KOJICKIIUHU )KUBOTHBIX.

JlaGoparopnasi pabora «lIpucnocoOneHuss ceMsH pacTeHUH K
PacCCEICHUIO.



Tema 9. Ikosrorus coo01ECTB. IKOJIOrHYECKHE CUCTEMBbI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. Csszu
MEXIy OpraHu3MaMu B OHUOIIEHO3E.

Oxocuctema kak orkpbiTas cuctema (A. [k, Tencun).
OyHKIMOHAJIbHBIE OJIOKM OpPraHu3MOB B HSKOCHUCTEME: MPOJYIICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue menu u
ceTtu. Abuoruueckue O10ku dKocucTteM. [louBbI M MBI B SKOCHUCTEMAX.
KpyroBopor BemecTB 1 MOTOK SHEPTUH B YKOCHUCTEME.

OcHOBHBIE TMOKa3aTeIM »HKOCUCTEeMbl. buomacca u MOpOmYKIHUS.
DKOJIOTHYeCKUe MUpaMuJIbl Yuces, OMoMacChl U SHEPTHUH.

Hunamuxa  skocucmem.  Kamacmpoguueckue  nepecmpoiku.
@nykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. llepBuuHble W BTOPUYHBIE CYKLUECCMM U WX HPUYHHBL
AHTpOIIOTeHHbIE BO3ACHCTBUA Ha cykileccud. KiimMakcHoe cooOIiecTBo.
buopasnooOpa3zue u TMOTHOTa KPYroBOpOTa BEUIECTB — OCHOBA
YCTOMYUBOCTHU COOOILIECTB.

IIpupoaHbIe dKOCHCTEMBL. JKOCUCmeMbl 03P U_peK. DKocucmemvl
Mopeti U 0KeaHo8. IKocucmemvl myHOp, 1eco8, Cmenet, nyCmvlHb.

AHTpPONIOTEHHBIE  DKOCHUCTEMBL.  Arpo3KocHcTeMa. ATpPOLEHO3.
Paznuuust Mex 1y aHTpOIIOT€HHBIMU U IPUPOAHBIMU SKOCUCTEMAMU.

VYpboskocuctembl.  OCHOBHBIE ~ KOMIIOHEHTBI ~ YPOO3KOCHCTEM.
Toponckass ¢mopa u ¢dayna. CuHaHTponU3alMsl TOPOACKON (hayHBI.
buonornueckoe W  XO3SMCTBEHHOE 3HAUEHHE arpOdKOCHUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHHUS OCHOBHBIX  B3aUMOJICHCTBUUI
OpraHuU3MOB B JKocHCTeMax. Poav kackaonozo 3pgexma u 6udos-
20upuramopos (Kiwouesvix 6ud08) 8 (OYHKYUOHUPOBAHUU IKOCUCHIEM.
IlepeHoc »HepruuM MW BEHIECTB MEXKIY CMEXKHBIMU 3SKOCHCTEMaMHU.
YCTOWYHMBOCTh OPraHU3MOB, MONYJSIMUA M JKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOITIOTEHHBIX BO3JICHCTBUM.

Mexanuzmvl  8030eticmeusi  3a2pA3HEHUl.  PA3HLIX  MUNOE  HA
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM
VPOBHAX, OCHOBbl IKOAO2UHECKO20 HOPMUPOBAHUS  AHMPONOSEHHO20
6o30eucmeus.  MeTogonorus  MOHUTOPUHIA  €CTECTBEHHBIX  H
AHTPOIOTEHHBIX YKOCUCTEM.

JdeMoHCcTpanuu

[Toptper: A. JIxx. Tencau.

Tabmubr u  cxembl: «CTpykTypa OHOLEHO3a», «IJKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO  Jieca»,  «JKOCUCTEMAa  XBOMHOIO  JIECay,
«DyHKIMOHATILHBIE TPYIIIBI OPraHU3MOB B 3Kocucteme», «KpyroBopot
BEIIECTB B 3Kocucteme», «llemu murtanus (mactOUIHAS, TETPUTHAS)Y,
«OJKOJIOTMYECKasl TMUpaMHIA 4YHUCED», «IDKOJOTHYECKas MupaMuja
ouomaccel», «OJKOJOTMYECKasi MNHupaMuaa dSHeprum», «OOpazoBaHUe
oonoray», «llepBuuHas cykueccusi», «BoccTaHoBieHue seca mocie
noxkapa», «9Kocucrema o3epa», «Arpouenos», «Kpyropopor Bemects u
MOTOK PHEPrUHU B arpoueHo3ey, «[Ipumepsl ypOosaKkocucTem».

OGopynoBaHue: TrepOapuu pacTEHUM, KOUICKIIMM HACEKOMBIX,
gyydyena MNTHI[ W 3Bepei, repOapuu KYIbTYpHBIX M JUKOPACTYIIHX
pacTeHuii, akBaApUyM KaK MOJIETTb SKOCUCTEMBI.

IpakTHyeckan pabora «3yuenue U ONHMCAaHUE
ypOOIKOCUCTEMBDY.



JlaGoparopnasi pabora «l3yueHue pa3HOOOpa3us MEIKUX
MMOYBEHHBIX YJICHUCTOHOTHUX B Pa3HBIX IKOCHUCTEMaX).

IKCKypeusi «IKCKypcusi B THIUYHBIA OuoOreoneHos (B 1yOpasy,
Oepe3HsIK, €JIbHHK, HAa CyXOIOJbHBIM WM TOHMEHHBIH JIyT, 03€po,
00JI0TO)».

IOKCKypeusi «OKCKypcHs B arpodKocHcTeMy (Ha TIojle WiId B
TEIUIMYHOE XO3SICTBO)Y.

Tema 10. buocdepa — riiodaabHast IKOCUCTEMA

buocdepa — obmennanerapHas o6omouka 3emMiH, T CYIIECTBYET
WM CYIIECTBOBaja W3Hb. Pa3BuTHE mpeacTaBieHuid o Ouochepe B
Tpynax . 3iocca. Yuenue B. M. Bepnaackoro o 6uocdepe. Obnactu
ouocdepsl u e€ coctas. XKuBoe BemecTBo Onochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH  CylllecTBOBaHHS  Ouocdepsl. OcobeHHOCTH
ouocdepsl Kak r1o0adbHOU IKOCUCTEMBI. JIMHAMUYECKOe paBHOBECHE B
ouocdepe. KpyroBopoTbl BemecTB ©U OHMOTCOXUMHYECKHAE ITUKIIBI
(yrmepona, azora). PUTMUYHOCTSG siBIeHHM B Onocdepe.

3oHanbHOCTh Ouochepbl. [lonstre o Ouome. OCHOBHBIE OHOMBI
CYIIIM: TyHJIpa, XBOMHBIC Jieca, CMEIIAHHbIC M MIMPOKOIMCTBEHHBIC Jieca,
CTENH, CaBaHHbI, IMYCTBIHU, TPOMUYECKUE Jieca, BBHICOKOTOphs. Kimmar,
pPacCTUTENIbHBIN U KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (YHKIUS KUBBIX CHCTEM, OIIEHKAa WX PECYpPCHOTO
noTeHnrana u 6nocepHpIx PyHKIIHMA.

JlemoHcTpanuu

[Toprpersr: B. 1. Bepnanckuit, J. 3rocc.

Tabmuubr u cxembl: «leochepbr 3emmm», «KpyroBopor azora B
npupone», «KpyroBopot yrmiepona B npuponae», «Kpyropopor kuciopona
B IIpupozie», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE OMOMBI CYLINY,
«Knumarnueckue mnosica 3emnn», «TyHapa», «Taiira», «CMeniaHHbBIN
necy, «lllupokonucTBeHHBIN Jec», «Cremnby, «CaBaHHay, «IlycThiHY,
«Tponnueckuut necy.

OO6opynoBanue: repoapuyl pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YestoBek n OKpyxam0mIas cpeaa

DKOIOTUYECKUE KPU3HUCH U UX MMPUINHBL. Bo3melicTBrue yenoBeka Ha
ouochepy. 3arps3HeHue BoO3AymIHOW cpedapl. OxpaHa Bo3myXxa.
3arpsizHeHne BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienue
mouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHre Kinmara.

AHTpPONIOTEHHOE BO3ACUCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOIO U >KUBOTHOTO MHpa. OCHOBHBIE MTPUHIUIIBI
oxpanbl Tpuponbl. Kpacuple kaurH. OCc000 OXpaHsSEMbIe MPUPOIHBIC
tepputopun (OOIIT). borannueckue caabl U 300JI0THYECKUE TAPKU.

OCHOBHBIC TPUHIIMIBI YCTOWYMBOIO PAa3BUTHUSI YEJIOBEUYECTBA U
npuponbl.  PammoHanpbHOE  MPUPOAOIIONB30BAaHUE W COXPAHCHHE
Ouonoruueckoro pazHooOpazuss 3emu. OOmIME 3aKOHOMEPHOCTH
100aJIbHBIX JKOJOTUYECKUX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO
KPHU3HCA U €r0 BEPOSTHBIC TTOCIICICTBH.

Pa3BuTne MeTo0B MOHUTOPUHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
IPOLIECCOB. Cucmemnule uccne0o8anus nepexooa K
pecypcocbepezaroueil u KOHKYDEHMOCHOCOOHOU 9Hep2emuxe.
buonoeuueckoe  pasmoobpazue u  buopecypcvi.  Hayuonanvhwvie
uHgopmayuoHuslie cucmemsl, obecneuusarouue 0OCMyn K uH@popmayuu



no COCMOAHUIO 0MOEIbHbIX 8UO008 u IKOCUCNIEM. OcHosbl

aKopeabunumayuu aKocucmem u cnocobos O0pvObI c
buonospexcoenHusmu. Pexoncmpykyus MopcKkux u Ha3emMHuIX IKOCUCTEM.
JleMoHCcTpanuu

Tabmuiel U cxembl: «3arpsisHEHUE aTrMocdepbl», «3arps3HEHUE
ruapochepsl», «3arpszHenue nousb», «llapHukoBsiid 3QdexT», «Ocod0o
OXpaHsieMble PUPOHBIE TEPPUTOPUNY», «MoONIeNn yIPpaBIsieMOro MUpPay.

OGopynoBanue: Qororpaguu OXpaHsSEMbIX PACTEHUM U >KUBOTHBIX
Kpacnont xnurm Poccuiickorn ®enepauunu, KpacHonl kHUTHM peruona.



HHJIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHMUA

JIMUYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaraM OCBOEHHUS
oOy4JalnMMUCS ~ TporpaMM  CpeaHero  olmero  oOpa3oBaHUS:
JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType TMYHOCTHBIX pPe3ylbTaTOB OCBOEHHS MPOTrPAMMBI MO
OMONOrMM  BBIACIIEHBI  CIENYIOUIME  COCTABJISIOLIME:  OCO3HAHME
00yJaroMMMHUCS POCCUICKON TPaXTaHCKON MICHTUYHOCTH — FTOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPENECIICHUIO, HAIUyue
mMomueayuy K OOYYEHUIO OHWOJIOTUU, yeleHanpasieHHoe pa3eumue
BHYTPEHHUX YOEKJIEHUI JTUYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TPAAMIMN  pa3BUTUS  OUOJOTMYECKOTO  3HAHWS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSI PYKOBOJICTBOBATLCSL B CBOEH
NESATENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, MPUCYILIUMH
cucteMe OMOIOrMYEeCKOro O00pa3OBaHUS, Haauyue NpagoCO3HAHUSI
AKOJIOTHYECKON KYIBTYphl, CHOCOOHOCMU CMABUmMb 1EIN U CTPOUTH
KU3HECHHbIC TUIAHBI.

JIMuHOCTHBIE pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl IO OHOIOTUHU
JOCTUTAIOTCSI B €UHCTBE Y4€OHOM M BOCHUTATEIbHOM AEATEIbHOCTU B
COOTBETCTBUU C TPAAUIMOHHBIMA POCCUUCKUMHU COLUOKYIBTYPHBIMH,
UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIecTBe TMpaBUJIaMU W HOPMaMM TOBEACHUS W  CIIOCOOCTBYIOT
IpoLeccaM CaMOITO3HAHMSI, CAMOBOCITUTAHUS U CaMOPA3BUTHS, PA3BUTHUSA
BHYTPEHHEW NMO3ULMUHU JIMYHOCTH, MATPUOTU3MA M YBAXKEHHUS K 3aKOHY U
IPABOIIOPSIAKY, YEJIOBEKY Tpyla M CTaplieMy ITOKOJEHUIO, B3aHMMHOIO
YBOXEHHUSI, OEPEeKHOro OTHOLIEHUS K KYJIbTYPHOMY HACIEAUI0 H
TpaJuIAsIM MHOTOHAalIMOHAIbHOTO Hapoja Poccuiickoni ®enepanuu,
IIPUPOJIE U OKPYKAKOLIEH Cperie.

JIn4HOCTHBIE  pe3yabTarbl  OCBOCHHUSI ~ y4eOHOro  mpenMera
«buonorusi»  MOMKHBI ~ OTpaXkarb TOTOBHOCTh U  CIOCOOHOCTH
o0ydJaroIuxcsa  PYKOBOJCTBOBAaThCS  C(OPMUPOBAHHOW  BHYTpPEHHEH
NO3ULIMEN JTUYHOCTU, CUCTEMOM LIEHHOCTHBIX OPUEHTALINM, MO3UTUBHBIX
BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM
pOCCUICKOro OOIIECTBa, PACIIMPEHHE >KU3HEHHOTO OMNBbITa W OIbITa
NEATEIbHOCTH B MPOLECCE pealM3alid OCHOBHBIX HalpaBICHUN
BOCIIUTATEJIbHON JESATENbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro0 BOCTIMTAHHUS:

C(POPMUPOBAHHOCTh TPAXKAAHCKOM MO3MLKK OOy4aromerocs Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCUICKOr0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX TpaB U OOS3aHHOCTEW,
YBa)XCHHE 3aKOHA U MTPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATENBHOCTH IIPH
CO3/IJaHUU YYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX W IO3HABATEIbHBIX
3aj]1a4, BHITOJHEHUN OUOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONMPEAENATh COOCTBEHHYIO MO3ULIUIO IO OTHOLIEHUIO K
SBJICHUSIM COBPEMEHHOM XKM3HU U OOBSCHATD €€;



YyMEHUE YYMUTBIBATb B  CBOUX JICMCTBUSX  HEOOXOAUMOCTH
KOHCTPYKTUBHOI'O B3aUMOJICHMCTBUS JIIOAEH C Pa3HbIMU YOEKIECHHUSIMHU,
KYJIbTYPHBIMHU LIEHHOCTSIMU U COLUAIIbHBIM MOJI0KEHUEM;

TOTOBHOCTb K COTPYOJHMYECTBY B IIPOLIECCE COBMECTHOIO
BBIMIOJTHEHUSI Y4€OHBIX, MO3HABATEIBHBIX M HCCIENOBATENbCKUX 3aj1ad,
YBOXHUTEILHOTO OTHOIIECHUS K MHEHHMIO OINIMOHEHTOB MpU OOCYXKIEHUU
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COAEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JESATENbHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUUCKONM T'pakJIaHCKOM HMIACHTUYHOCTH,
NaTpuoTH3Ma, YBaXKEHUS K CBOEMY HApoOAy, YYBCTBA OTBETCTBEHHOCTHU
nepen PoguHou, ropmoctu 3a cBoW Kpau, cBOO PoauHy, CBOW S3BIK U
KYJIbTYPY, IPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO Haponaa Poccuu;

[IEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIUIO U MaMsTHUKaM
NPUPONBI, JOCTWXEHUsAM Poccun B Hayke, HCKYCCTBE, CIOpPTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OLICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIICHUE
U pa3BuTHE OWONOTWH, TOHUMAHUS 3HAYEHUS OMOJIOrMH B TO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIYKEHUIO U 3alllUTe
OteuecTBa, OTBETCTBEHHOCTH 32 €r0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAHHUE JTYXOBHBIX LIEHHOCTENH POCCUICKOIO Hapo/a;

c()OPMHUPOBAHHOCTh ~ HPABCTBEHHOIO  CO3HAHUS,  ATUYECKOrO
MIOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAllMi0 M TPUHUMAaTh OCO3HAHHBIC
pelIeHus, OPUEHTUPYICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI W
LEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POAUTENSIM, CO3IAHUIO0 CEMbU
Ha OCHOBE OCO3HAHHOIO TPHUHATHUA IIEHHOCTEH CEMEMHOW KWU3HH B
COOTBETCTBUHU C TPAIULIUSIMU HapoaoB Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKJIIOYas 3CTETUKY ObITa,
HAy4YHOTO M TEXHHMYECKOrO TBOPUECTBA, CIOPTA, TPYAd, OOIIECTBEHHBIX
OTHOILICHUM;

MOHUMAHUE 3MOLMOHAJIBLHOIO BO3ACHCTBUS JKUBOW MPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPD@KEHHIO B Pa3HBIX BHJAX HCKYCCTBA,
CTPEMJICHHE MPOSBIIATH Ka4€CTBa TBOPYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnUTaHHMA, (POPMHUPOBAHUA KYJIbTYPHI
310POBbS U IMOLIMOHAJIBLHOI0 OJI1ArOnoIy4ms:

MMOHUMAaHUE U pealih3alys 310POBOro U 06e30MmacHoOro 0opasa >K|U3HU
(3mopoBO€ mNHUTaHWE, COONIONIEHHE THIMEHHYECKUX MPaBWII M HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHSATUN U OTHbIXa, PeryisipHas (usmdeckas
AKTUBHOCTB), OEpPEKHOI0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOLUEHUS
K COOCTBEHHOMY (PU3MUYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MOHMMAHUE IIEHHOCTU MPABUJI MHIUBUAYAILHOTO U KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYallUsIX, YTPOXKAOIIUX 30POBbIO U KU3HU
JrONEH;



OCO3HAHWE TIOCHEACTBUH U HENPUSATHUS BPEOHBIX MPHUBBIYEK
(ynorpe0JieHHsI aJIKoroJisi, HAPKOTUKOB, KYPEHUS );

6) TPy10BOro BOCIMTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHWE IIEHHOCTH MacTepCTBa,

TPYIOIIO0UE;
FOTOBHOCTh K AKTUBHOW [OEATEILHOCTU TEXHOJIOTHMYECKON U
COLIMATEHOU HaIIPABJICHHOCTH, CIIOCOOHOCTH VHUIIUAPOBATH,

IUTAHUPOBATh U CAMOCTOSITENIBHO BBIMOMHATH TAKYIO JIEATEIbHOCTD;

WHTEpEC K pa3NudyHbIM cdepaM npodeCCUOHATBLHON JCSITEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BbBIOOp Oyaymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;

TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BAHUIO HA
IPOTSKEHUH BCEU KU3HMU;

7) 3KOJIOrM4YeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IEeTIecO00pa3HOe OTHOIIEHHE K TMpHUpOoAe Kak
VCTOYHUKY KW3HU Ha 3eMJIe, OCHOBE €€ CyIIEeCTBOBAHUS;

MOBBIILICHUE YPOBHS DKOJIOTMYECKOM KYIbTYphl: MpUOOpEeTEeHUE
OIbITA MJIAHUPOBAHMS TOCTYNKOB U OLEHKH UX BO3MOKHBIX MOCIIEICTBUAN
JUTSL OKPYKAIOIIEH CPELbI;

OCO3HaHWE MIOOAJBHOTO XapakTepa SKOJIOTMYECKUX MpodsieM u
IIyTEN UX PELICHHUS;

CIOCOOHOCTh ~ MCHONB30BaThb IpUOOpeTaeMble IMpU  HU3YyYECHUHU
OMOJIOTMU 3HAHHWA M YMEHMsI NpU PELICHUU MpoOJeM, CBSI3aHHBIX C
palMOHAIBHBIM MPUPOAOIIOIB30BAaHUEM (COONIOIEHUE MTPABUI TTOBEICHHUS
B IPUPOZE, HAIPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B HKOCUCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, OHOChephl);

AKTUBHOE HENpUATHE NEUCTBUM, MPUHOCAIIUX Bpel OKpYXarolien
OpUPOAHOM  Cpele, YMEHHE IPOTHO3UPOBATH  HEOJIAronpusiTHbIC
DKOJIOTMYECKHE  NOCJHEACTBHUS  NPENNPUHUMAEMBIX  JCHCTBUH U
IPEeNOTBPALIATH UX;

HaJIM4YHME PA3BUTOTO 3KOJOTMYECKOIO MBIIUIEHUS, 3KOJIOTMYECKOU
KYIbTYPbl, OIbITa JEATEIbHOCTH 3KOJIOIMYECKOW HAIPaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBAaThCS UMM B MO3HABATEIbHOM, KOMMYHHUKATUBHOM
U COUHAIIBHOW IPAKTHUKE, TOTOBHOCTH K YYacTHIO B IIPAKTHYECKON
NESATENbHOCTH 3KOJIOTMYECKOM HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOLIErO
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAayKHM M OOIECTBEHHOW MPaKTUKH,
OCHOBAHHOT'O Ha JIMajore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJMUKYJIBTYPHOM MHDE;

COBEpPLICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYIBTYphl Kak
CPEACTBA B3aMMOJECHCTBUS MEXKY JIIONbMU U NIO3HAHUS MUPA;

MOHUMaHue crennrKu OUOJIOrMU KaKk HayKU, OCO3HAHUS €€ POl B
(GOpMUPOBAHMM  PAMOHAIBHOIO HAyYHOIO  MBIIIEHUS, CO3JaHUU
[IEJIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIEM MHUpPE KaK O €IWHCTBE
OpUpOIbI, 4YeJIOBeKa M  00llecTBa, B IO3HAHUU  HPHUPOIHBIX
3aKOHOMEpPHOCTENH M pEIICeHUH NpoOJeM COXPAHEHUS MPUPOIHOTO
paBHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTHM OHMOIOTMM ISl COBPEMEHHOM
IUBUJIM3ALUNA: O00ECTIEYEeHUsT HOBOTO YPOBHS PpPa3BUTUS MEIUIMHBI,
CO3JJaHMe  MEpPCHEKTUBHBIX  OMOTEXHONOTWH, CHOCOOHBIX  pelIaTh



pecypcHbIE TPOOJIEMbI Pa3BUTHS YEJIOBEUECTBA, ITOUCKA MyTEeH BBIXOJA U3
IJI00aJIbHBIX HKOJOTMYECKUX MpolieM M o0eclieueHusl mepexona K
YCTOMUMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOIb30BAaHHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHAPTOB KU3HH;

3aUHTEPECOBAHHOCTh B MOJYYEHUN OMOIOTMYECKUX 3HAHUHU B IENIAX
MOBBIIICHUS OOIIEH KYIbTyphl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (YHKIHMOHAIBHONM TPaMOTHOCTH OOYyYaroluxcs,
dbopMupyemMoil Tpu U3y4eHUU OUOJIOTHUH;

NOHMMAaHHE CYIIHOCTH METOAOB IIO3HAHUS, HCIOIb3yEMBIX B
€CTECTBEHHbBIX HayKaX, CIOCOOHOCTH MCIOJb30BaTh MOJy4aeMbl€ 3HAHUS
JUIsL  aHalmu3a W OOBSACHEHMS SBJICHUH OKpYXarollero Mupa U
OPOUCXOASIIUX B HEM M3MEHEHUW, YMEHHME JellaTb O0O0OCHOBaHHbBIC
3aKJIFOYEHMSI HA OCHOBE HAy4HbIX (DAKTOB M UMEIOIIMXCSI TAHHBIX C LIEIbIO
IOTY4YE€HHUs JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh ~ CaMOCTOSITENIFHO ~ HCIIONIb30BaTh  OMOJIOTUYECKUE
3HaHUs JUI PELIEHUs IPOOJIEM B pEalIbHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE LEHHOCTH HAy4YHOM JESITEIbHOCTH, T'OTOBHOCTH
OCYHIECTBJISTh IMPOEKTHYI0 H  HMCCIENOBATEIBCKYIO  JIEITEIbHOCTD
UHAMBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTb WU CIHOCOOHOCTh K HENPEPHIBHOMY OOpAa30BAHUIO U
caMo00pa3oBaHUI0, K AaKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUU IO
OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMU NTOTPEOHOCTIMMU.

METAHIPEIMETHBIE PE3YJIBTATBI

MerarnpenMeTHbie pe3ylbTaTbl OCBOCHHSI Y4eOHOTO TpeaMeTa
«buonorus» BKJIIOUAIOT: 3HAYMMBIE TSI (POPMHUPOBAHUSI MUPOBO33PEHUS
00yJaromuxcsa MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIeHaAYyYHbIC
MOHATHSA, OTPAXKAMIINE I[EIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cenu(uKy METOAOB MO3HAHUS, UCTIOIh3yEMbIX B €CTECTBCHHBIX HayKaX
(BemecTBO, HHEPrus, SBICHWE, MPOIECC, CHUCTeMa, HAy4YHBINH (aKT,
NPUHIUI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBAaHMUE,
HaOJIrOfeHne, W3MEpeHHe, SKCIEPUMEHT W JIpyrue); YHHUBEpCajbHBIC
y4eOHbIE JIeHCTBUS (To3HaBaTeNbHEIE, KOMMYHUKATHBHBIE,
peryisITUBHBIC), oOecrneunBarone GopMUpOBaHHE (PYHKIIMOHAIBLHON
TPAaMOTHOCTH M COIMAIBHON KOMIETEHIIMH OOY4YaIoNINXCs; CIOCOOHOCTh
O0yJalIuXcsd  HMCMONb30BaTh  OCBOCHHBIE  MEXIUCHHILTUHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHHUS W YHUBEpCAIbHBIC y4eOHBIC IEHCTBUSA B
TI03HABATEILHON M COIMAIbHOMN MPaKTHKE.

B pesynprare u3ydeHus OWOJIOTMH HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocs OyayT cOpMHpPOBAHBI MO3HABATEIbHBIC
YHUBEpPCAJIbHbIC y4EOHBIC NEUCTBUSI, KOMMYHUKATUBHbBIC YHUBEPCAIbHBIC
y4eOHbIE JCHCTBUS, PETYISATUBHBIE YHUBEPCAIbHBIC yICOHbBIC ACHCTBHUA,
COBMECTHasl JESATEIbHOCTbD.

MertanpenMeTHble pe3yibTaThl OCBOCHUSI IMPOTPaMMBbI  CPETHETO
o0urero oopa3zoBaHus AOKHBI OTPAXkKaTh:

OgilaleHNie YHMBEPCAJIbHBIMH Y4YeOHLIMU MO3HABATEJIbHBIMH
NEeUCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHSI:



CaMOCTOSITEIbHO (OPMYIUPOBATh U aKTyaJIUM3UPOBaTh MPOOJIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOEHUU 3HAHUM TPUEMBI JIOTUYECKOrO
MBIIUICHUST ~ (aHauM3a,  CUHTE3a,  CpaBHEHMs,  Kiaccu(UKaluu,
0000111eHUs ), paCKPbIBATh CMBICIT OMOJIOTMUYECKUX MOHATHH (BBIACISITh UX
XapaKTEepHBIC MPU3HAKH, YCTAHABINBATE CBSA3M C IPYTUMU MOHSATUSIMH);

ONpeAesaTh LETU JACITEILHOCTU, 3a/laBasi mapaMeTpbl U KPUTEPUU
UX  JIOCTWKEHHUSI,  COOTHOCHUTH  pe3ylbTarbl  JACATEIBHOCTH  C
MOCTaBJICHHBIMU LEIISIMU;

HCIIO0JIb30BaTh OMOJOTUYECKHUE TOHATUS sl 00bsICHEHUsI (aKTOB U
SIBJICHUH KUBOM IPUPOJIBI,

CTPOUTH JIOTMYECKHE PACCYXIEHUSI (MHIYKTUBHBIE, NEAYKTUBHbIC,
0 AaHAJIOIMH), BBISABIATh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B
paccMarprBaeMbIX SIBICHUSX, (DOPMYITUPOBATH BHIBOABI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPEIACTBAa ISl TPEICTaBICHUS
CYUIECTBEHHBIX CBA3€H M OTHOIICHHM B H3y4yaeMbIX OHOJOTHYECKHUX
O00BEKTaX, a TaKXe MPOTHUBOPEUYHI pPa3HOrOo poOJa, BBHISBICHHBIX B
pa3IMIHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEIICHUs MpoOJeMbl C YYETOM aHalu3a
UMEIOIIUXCS] MaTepUAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JI€ATEILHOCTh, OLICHUBAaTh COOTBETCTBUE
PE3YJIBTATOB LEISAM, OLEHUBATHh PUCKHU MOCIIEACTBUN 1€ TEIBHOCTH;

KOOPIIMHUPOBATh M BBHIMOJIHATH PabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KpPEaTMBHOE MBIIUJICHUE IpPU PEUICHUU >KU3HEHHBIX
pooIIeM.

2) 6a30BbI€e UCCIIEN0BATENbCKHE Iei CTBHUA:

BIAJCTh HaBBIKAMH y4E€OHO-HCCIICAOBATCIIbCKOM ¢ TPOSKTHOM
JESITENbHOCTH, HAaBBIKAMH pa3pelieHus Mpo0ieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSATEJIbHOMY TIOMCKY METOIOB  pEIICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IMO3HAHUS;

WCIIOJIb30BaTh PA3JMYHBIE BHUJIBl JIESITEIBHOCTH IO MOJYYEHUIO
HOBOT'O 3HaHUs, €ro0 MHTEPIPETAIUU, IPEOOPA30BAHUIO U IPUMEHECHUIO B
y4eOHBIX CHUTyalMsiX, B TOM 4YHCJIE€ TP CO3MaHUM YYEOHBIX W
COLIMAIbHBIX MPOEKTOB;

dbopMupoBaTh HAay4yHbI THUN MBIIUICHUS, BIAAETh HAy4YHOH
TEPMUHOJIOTUEHN, KITFOUEBBIMU MOHSATUSIMU U METO/IAMU;

CTaBUTh W  (HOpPMYIUpPOBaTH  COOCTBEHHBIE  3aJaddl B
00pa30BaTeIbHON ACSITEIILHOCTH U )KU3HEHHBIX CUTYaITUsX;

BBISIBIIATH MPUUYUHHO-CICACTBEHHbIC CBSI3M U aKTyaJU3UPOBATh
3a/1a4y, BBIJIBUTAaTh TUIOTE3Y €€ pElICHUs, HAXOAUTh ApryMEHTHI IS
JIOKa3aTeNIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
penieHus;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4u pe3yibTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh MU3MEHEHHE
B HOBBIX YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, OIEHUBATHh MPUOOPETEHHBIN
OTIBIT;

OCYILECTBIISITh 1I€JICHANIPABIICHHBIA TMOWCK TIepeHOCa CPEACTB H
croco0OOB JICUCTBUS B TPO(PECCUOHATIBHYIO CPENY;



YMETh TEPCHOCHUTHh 3HAHMS B TIO3HABATCIBHYIO M TMPAKTHYECKYIO
00JIaCTH XU3HEACATCIHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJICH, TpEAJIaraTh OPWUTHHAJIBHBIC TOIXOIBI U
peIIeHHsI, CTaBUTh MPOOIEMBI U 3a7a4H, JOMYCKAIONTUE albTePHATUBHBIC
peIIeHus.

3) padora ¢ undopmanuei:

OPHUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHHKAX MHGOpPMAHH (TEKCTE
y4e0HOr0 TMOCOoOUs, HAyYHO-TIOMYISPHOU JHUTEpaType, OUOIOTHUECKUX
CIOBapsAX W CIIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBarh MHGOPMALMIO pPa3IMYHBIX BUAOB U (GopM
NPEJACTABICHUSI, KPUTUYECKH OIICHWBATh €€ JTOCTOBEPHOCTh W
HENPOTUBOPEUNBOCTH;

bopMynUpoBaTh 3apoChl U MPUMEHSITh PA3TUYHBIE METOAbI NPHU
noucke u orOope Ouonornyeckoil HHPOpPMALUK, HEOOXOAUMON IJis
BBIMIOJTHEHUST y4EOHBIX 3a]1a4;

npuodperarb OTIBIT UCIOJIb30BaHUS UH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJIOTHH, COBEPIIICHCTBOBaTh  KYIBTYPY
AKTUBHOT'O MCMOIb30BaHUSI PA3TUYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpPMY MpeACTaBICHUS
Oouonoruueckot nHdopMalu (cxemsbl, rpaduKu, AUArpaMMbl, TaOIUIIBI,
PUCYHKU U JIPYTrOE€);

MCIIONIb30BaTh HAYYHBIM SI3bIK B KAUE€CTBE CPENCTBA MpU PaboTe C
Ounonoruyeckol HHGopMauuen: MPUMEHATh XUMHYECKUE, (PU3NUECKUE U
MaTeMaTuueCcKue 3HaKh ¢ CUMBOIBI, (GopMynbl, abOpeBHUarypy,
HOMEHKJIATypy,  HMCIOJIb30BaTh M  MPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BIQJICTh HAaBBIKAMHU pPACIO3HABAaHUS U 3allUThl WHGOpPMAIUH,
nH(OPMAIMOHHOM 0€301aCHOCTH JTMYHOCTH.

Ogiagenne YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH
AeCTBUAMMU:

1) obuienme:

OCYIIECTBIATh KOMMYHHKAIIMM BO BceX cdepax >KU3HHU, aKTHBHO
y4acTBOBaTh B JHUAJIOTE€ WM JTUCKYCCHH IO CYIIECTBY OOCYXIaeMOM
TeMbl  (yMEHHE  3aJaBaTh  BOMPOCHI,  BBICKA3bIBATH  CYXKICHHS
OTHOCHUTEJIHHO BBITTOJIHEHUSI MPEIaraeéMoy 3aJ1auu, YYUThIBaTh HHTEPECHI
M COMIACOBAaHHOCTh TO3UIIMA JPYrUX YYaCTHUKOB JHAIOTa WA
JTUCKYCCHUH);

pacrno3HaBaThb HEBepOAJbHBIE CpENCTBA OOIICHHS, MOHUMATh
3HAYCHHE  CONHMAIBHBIX  3HAKOB,  MPEINOCHUIOK  BO3HUKHOBCHHS
KOH(IIMKTHBIX ~CHUTYyalluid, YMETh CMAT4aTh KOH(IUKTEI W BECTH
MIEPETOBOPHI;

BIAJETh PA3JIMUYHBIMH CIIOCOOAMU OOIIEHUS M B3aUMOACHCTBUS,
MOHUMaTh HaMEpPEHUS JPYTHX JIIOACH, TIPOSBIATH YBAKHUTEIHHOE
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU opme GhopMyIupoBaTh CBOU
BO3paKCHUS,

pa3BEPHYTO W JIOTMYHO WH3Jaratb CBOK TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAas JeATeJIbHOCTb:

MOHUMAaTh H  HCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOM W
WHIUBUYyaTbHOW pabOThl TPH PEIICHUH OWOJOTUYECKON MPOOIeMBbI,



00OCHOBBIBaTb ~ HEOOXOJUMOCTh  NPUMEHEHUS  TPYNIOBBIX  (QopM
B3aUMOZEICTBUS MIPU PEUICHUU Yy4eOHOU 3a1a4Hu;

BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JEHCTBUH C Yy4ETOM
00X UHTEPECOB U BO3MOKHOCTEN Ka)KJIOT0 YJieHa KOJUIEKTHBA;

NPUHUMATh LEIH COBMECTHOW JAESITEIbHOCTH, OPraHW30BBIBATH U
KOOPIAMHHUPOBATh JIEUCTBHS N0 €€ JOCTHKEHUIO: COCTABIATH IUIAH
NEUCTBUM, pacOpenesisiTh PO C y4ETOM MHEHUH YYAaCTHUKOB,
00CyKJaTh pe3yJIbTaTbl COBMECTHOM PadOThI;

OLICHMBATh KAY€CTBO CBOET0 BKJIAJA U KAKJIOT0 yYaCTHUKA KOMaH/bl
B OOIIMI pe3ynbTaT Mo pa3padO0TaHHBIM KPUTEPUSIM;

npe/yiaratb HOBbI€ IPOEKTHI, OLIEHUBATH MU C MO3UIIMU HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh ~ MO3UTUBHOE  CTPATETMYECKOE  IOBEAEHUE B
pa3IMYHbIX CHUTYaIUsX, MPOSABISTH TBOPUECTBO U BOOOpa)KeHHUE, ObITh
WHULIMATUBHBIM.

OBiaeHre YyHUBEPCAJIbHBIMH PEryJIsITUBHBIMHY AeHCTBUAMHU:

1) camoopranusanms:

UCIONb30BaTh OMONOTUYECKUE 3HAHUA JUIS BBISBICHUS MPOOJIEM H
UX PEIICHUS B )KM3HEHHBIX U Y4€OHBIX CUTYalUAX;

BBIOMpAaTh Ha OCHOBE OWOJOTMYECKUX 3HAHUU IIEJEeBbIE U
CMBICJIOBBIE YCTAHOBKHM B CBOMX JCHCTBUSAX U MOCTYIKAaX [0 OTHOUIEHUIO
K KUBOM IIPUPOJIE, CBOEMY 310POBBIO U 37J0POBBIO OKPYKAOIIHNX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABAaTEIbHYIO JIEATEIBHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (DOPMYIIMPOBATH COOCTBEHHBIE 33]]a4U B
00pa30BaTENIbHON 1EATENbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSATENILHO COCTAaBJIATh IUIaH pelIeHHs] MpoOieMbl ¢ y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEHN U MPEANOYTECHUIM;

J1aBaTh OLEHKY HOBBIM CHTYalLUsIM;

pacliupaTh paMKH Y4eOHOro TpeAMeTa Ha OCHOBE JUYHBIX
IIPEANIOYTEHUN;

JienaTh  OCO3HAHHBIM  BBIOOpP, AapryMEeHTHpPOBaTh €ro, Oparb
OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh g)OpMI/IPOBaHI/I}O U TPOSBICHUIO  IIHPOKOU
SPYAMLMH B PAa3HBIX O0JACTAX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOU
0o0pa30BaTeNIbHbIN U KYIbTYPHbBIH YPOBEHb.

2) CAMOKOHTPOJTb:

JaBaTb OLIEHKY HOBBIM CHUTyal[UsIM, BHOCHTb KOPPEKTHBHI B
NEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIETSIM;

BIIJICTh HaBBIKAMH TI03HABATEJILHOM pedeKcuH KaK OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUNA U MBICIMTEIbHBIX MTPOLIECCOB, HX PE3YJABTATOB U
OCHOBaHMIl, UCNOIB30BaTh MPUEMBI PEQIIEKCUN Ul OLEHKU CHUTYalUH,
BbIOOPA BEPHOT'O PEILICHNUS;

YMETh OLICHHBAaTh PUCKH M CBOEBPEMEHHO NMPUHUMATH PEIICHHS IO
UX CHWKEHUIO;

MPUHUMATh MOTUBBI U apT'YMEHTBI JPYTUX MPU aHAINU3E PE3YJIbTATOB
NEeSTENbHOCTH;

3) npuHsATHE cedsl U IPYTrux:

NpPUHUMATh ce0sl, MOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apT'yYMEHTHI JIPYTUX MPU aHAJIN3€ Pe3yJIbTaTOB
NESATENbHOCTH;



MpPU3HABaTh CBOE MPABO U MIPABO APYTHX HA OLIMOKH;
pa3BUBaTh CHOCOOHOCTh NOHMMarb MHP C MO3ULUUA APYroro
YeJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpemMeTHbIE  pe3yibTaThl OCBOEHHUS  COACpXKAHUS  y4eOHOro
npeamera «buonorus» Ha yrIyOJEHHOM YpPOBHE OpPUEHTHMPOBAHBI HA
obecrieueHre MpopUIIBHOTO 00ydeHUs oOydaromuxcs Owmomoruu. OHu
BKJTIOYAIOT: CeUpUYECKre i1 OMOIOTUU HAyYHbIC 3HAHWS, YMEHUS U
CHOCOOBI JIEUCTBUI MO OCBOEHUIO, UHTEPIPETALIMU U TIPEOOPa30BaAHUIO
3HaHUM, BHUJBI JEATEILHOCTH MO TMOJTYYEHUIO HOBBIX 3HAHUM M UX
MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TaK)K€ B PEbHBIX >KU3HEHHBIX
cutyanusx. [IpeagmeTHeie pe3ylbTaTsl MPEACTaBICHbI M0 TOAaM U3y4YEHUS.

[IpemMeTHbIE  pe3yabTaTbl  OCBOGHUS  y4eOHOro  TpeaMera
«buonorus» B 10 knacce NOMKHBI OTPAKATH:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE W pOJIM OUOJIOTHMU B CUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUHU €CTECTBCHHO-HAyYHOW KAPTHHBI
MHpa, B TIO3HAHWHM 3aKOHOB TIPUPOABI M PEHICHUU MpodiieM
paIlMOHAJIBHOTO  MPUPOJIOTNIONIb30BAHMS, O BKJIAJ€ POCCUUCKUX U
3apyOe)KHBIX YUEHBIX B pa3BUTHE OMOIOTHH;

BJIQJICHHE CHCTEMOM OMOJOIMYECKUX 3HAHUN, KOTOpPAs BKIIIOYAET:
OCHOBOIIOJIArarolue OWOJIOTMUYECKUE TEPMUHBI U TOHATUA (JKU3Hb,
KJIETKAa,  OpraHu3M, MeTa0olu3M, TOMEOCTa3,  CaMOpEryIslHs,
CaMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, W3MEHYUBOCTb, PpOCT U
pa3Butue), omonorndyeckue teopun (kierounas teopus T. IlIBanna, M.
[lneiinena, P. BupxoBa, XpoMOoCOMHass TEOpUsI HACIEIACTBEHHOCTH .
Moprana), yuenus (H. . BaBumoBa — o 1LeHTpax MHOroo0pasus u
POUCXOXKJCHUS  KYJAbTYPHBIX PpacTEHUi), 3aKOHbI (EIUHOOOpa3Ms
MOTOMKOB  TE€PBOIO  TOKOJICHWS, PACIHICTUICHUS, YHUCTOThl TaMET,
HE3aBUCUMOIro HacienoBanus [. MeHaens, TOMOJIOTHYECKUX PSII0B B
HacjencTBeHHOM wu3MmeHunmBocth H. WM. BaBuioBa), nOpHUHIUIIBI
(KOMILJIEMEHTApPHOCTH);

BIQJICHUE  OCHOBHBIMH  METOJaMM  HAy4YHOrO  TO3HAHWS,
UCIIONIb3YEMBIX B OWOJIOTMYECKUX HCCIENOBAHUSX JKUBBIX OOBEKTOB
(onuca"ue, u3MepeHue, HabJoACHNE, DIKCIIEPUMEHT);

YMEHHUE BBIIEISATh CYIIECTBEHHbIE IPU3HAKH: BUPYCOB, KIETOK
MPOKApUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHM3MOB, B TOM 4mHclie Oakrepui, rpuOOB, pacTEHUH, >KUBOTHBIX U
YeJI0BEKa, CTPOCHMSI OPraHOB M CHCTEM OPraHOB PACTEHUi, KUBOTHBIX,
YEJI0BEKa, IPOLECCOB KU3HENECATEIbHOCTH, MPOTEKAIONIUX B OpraHUu3Max
pacTeHHi, JKUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa
BemiecTB  (MeTrabonu3M),  MPEBpallleHHs  DHEPruM,  OpOKEHUs,
aBTOTPO(HOrO U TEeTepOTPOPHOro TUMOB MNHUTAHUSA, (OTOCHHTE3a U
XeMOCHHTE3a, MHUTO3a, Melo3a, TaMeTOreHe3a, JMOpUOreHesa,
MOCTAMOPUOHAIBHOTO ~ Pa3BUTUS, PA3MHOXKEHMS, WHIUBHUIYAIbHOTO
pa3BUTHUsL OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUSI TEHOB, TeTEPO3uCa,
UCKYCCTBEHHOTO 0TOOpa;

YMEHHUE yCTaHABIMBATh B3aMMOCBSA3U MEXIY OpPTraHOMJAaMH KIIETKU
U UX QYHKIHMSIMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEeW M UX (QYHKIHUSIMU,
MEXJy OpraHaMH M CHUCTEMaMHU OpPraHOB Yy pAaCT€HHH, KUBOTHBIX H



YeloBeKa M HUX (QYHKIUSAMH, MEXKIYy CHUCTEMaMH OpraHoB M HX
(YHKIUSAMH, MEXIy AdTanmamMu OOMeHa BELIECTB, 3TallaMU KJIETOYHOI'O
[IUKJIAa W JKU3HEHHBIX IUKIOB OPraHU3MOB, 3TalaMu SMOPHOHAIBHOIO
pa3BUTHS, TEHOTUNIOM U (PEHOTUIIOM, (PEHOTHNOM H (PAKTOPAMH CPEIbI
oOuTaHUS;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC TPU3HAKU KUBBIX CHCTEM, B TOM
YUCJI€ PACTEHMI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apryMeHThl,
OMOJIOTUYECKYI0 TEPMHUHOJOTMIO WU CHUMBOJHUKY JUIS JOKa3aTelbCTBa
POZCTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE peliarh OUOJOTMYECKHE 3aJayd, BBISBISATH TNPUUYUHHO-
CIICICTBEHHBIC  CBSI3M  MEXKAY  HCCIEAYyeMbIMH  OHMOIOTHYECKUMU
IpoleccaMu U SIBJICHUSIMU, JI€NaTh BBIBOABI U MPOTHO3bI HA OCHOBAHUU
MOJTYYEHHBIX PE3YJbTATOB;

YMEHHE BBINONHATH Ja0OpaTOpHbIE M MpPaKTHUYECKHE paloThI,
coOmromarh TmpaBwia Tpu  paboTre ¢  y4eOHBIM U JIaOOpaTOPHBIM
000pyI0OBaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, TPOBEPSITH UX IKCIEPUMEHTAIILHBIMU
cpeacTBaMu,  (opMynupys  Leldb  UCCIENOBaHUs, aHaJIMu3UpOBATh
MOJTyYEHHBIE Pe3yNbTaThl U JIENaTh BHIBOJIBI;

YMEHHE Y4YacTBOBATh B Y4EOHO-UCCIENOBAaTENbCKOM pabore 1o
OMOJIOTHH, JKOJOTMM W MENULMHE, MPOBOAMMON Ha 0a3e MIKOIbHBIX
HAY4YHBIX OOIIECTB, U MYOIMYHO MPEACTABISATH MOJTYYCHHBIC PE3YIbTaThl
Ha YYEHUYECKUX KOH(PEPEHIIUAX;

YMEHHE  OLIEHMBATh  JTHUYECKUE  aCHEKThl  COBPEMEHHBIX
UCCIIeIOBaHUN B 00JacTM OHOJIOTMM W MEIUIUHBI (KIOHUPOBAHHE,
UCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HAIMPABICHHOE HM3MEHEHUE TeHOMa U
CO3/JaHNe TPAHCTEHHBIX OPIaHNU3MOB);

YMEHHE  OCYIIECTBISAITh  OCO3HAHHBIM  BBHIOOP Oynyuieit
npodeccuoHalbHOM ACATEILHOCTH B 00JIACTU OMOJIOTUM, METUIIMHBI,
OMOTEXHONOTHH, BETEPUHAPHH, CEIHCKOTO  XO3SWUCTBA,  MHIIEBOU
IPOMBINIJICHHOCTH, YITYOJISTh TO3HABATEIBHBIA HHTEPEC, HAITPABICHHBIN
Ha OCO3HAHHBIA BBHIOOpP COOTBETCTBYIOLIEH Mpodeccru U MpOIOKEHHE
OMOIOTMYECKOTO oOpa3oBaHUs B OpTaHMU3AIUIX CpemIHero
poheCCHOHAILHOTO U BBICIIET0 00pa30BaHUsI.

[IpenMeTHble  pe3yabTarbl  OCBOEHUSA  y4yeOHOro  mpeaMera
«buonorus» B 11 kaacce NOMKHBI OTPaXKarh:

chOpMUPOBAHHOCTh 3HAHUI O MECTE W POJIU OWOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTUHBI MHpA, B MO3HAHUU 3aKOHOB INPUPOABI M PELICHUU
HKOJIOTMYECKHUX MPOOJIEM YEJIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMoHaIbHOTO MIPUPOONOIb30BaHUSA, U B (POPMUPOBAHUN [IEHHOCTHOTO
OTHONIEHUS K TPUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTUH;

YMEHUE BIAJETh CHUCTEMOM OHOIOrMYECKUX 3HAaHUM, KOTOpas
BKJIFOYAET OIpENeSIeHusT U MOHUMAHUE CYIIHOCTH OCHOBOMNOJArarolux
OMOJIOTMYSCKUX TECPMHUHOB W TOHATHH (BUA, dKOCUCTeMa, Omocdepa),
Oouonorndeckue Teopun  (dBomronoHHas Teopus Y.  JlapBuHa,
CUHTEeTHYecKasi Teopus 3Bomonun), yuenus (A. H. CeBeproBa — o myTsix
U HampasieHusx 3Bomonuu, B.M. BepHanackoro — o 6uocdepe), 3akoHBI
(renetmueckoro paBHoBecus k. Xapau u B. BaitnOepra, 3apojbIiieBoro



cxonctBa K. M. bapa), npaBuna (Munumyma 1O. JInbuxa, sKonorudeckoit
MUMpamMubl SHEPTun ), Tunotessl (runoresa «mupa PHK» V. I'nnbepra);
YMEHHE BIAJCTh OCHOBHBIMHU METOJAAMH HAYyYHOTO TO3HAHMS,
MCIIONb3yeMbIMH B OMOJIOTHYECKUX HCCIIEIOBAHMUSIX KUBBIX OOBEKTOB U
JKOCHMCTeM (OomucaHue, U3MEpeHue, HaOMAeHHue, HSKCIEPUMEHT),
coco0aMy BBISBICHUS ¢ OILIGHKH aHTPONOTEHHBIX W3MEHEHUN B

PUPOJIE;

YMEHHUE  BBIICIATH CYIIICCTBCHHBIC  TPU3HAKH: BUJIOB,
OMOTeoIeHO30B, JOKOCHUCTEM U  Ouocdepsl, CTaOWUIM3UPYIOIIETO,
JIBHOKYIIIETO u pa3phIBAIOIIETO €CTECTBEHHOTO otoOopa,
QJIONIaTPUYECKOT0 M CHUMIIATPUYECKOrO BHA000pa30BaHUS, BIUSHUS
JBYOKYIIIAX CHT IBOJTIOITUHT Ha reHO(OH/T IO YJISIIIAH,

IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K CpeAe OOWTaHMs, 4YepeOBaHUs
HalpaBI€HUH SBOJIOLMHU, KPYrOBOpOTa BEIIECTB M IOTOKA DHEPruu B
HKOCHUCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aUMOCBA3M  MEXAYy MpolieccaMu
HBOJIOLMH, JABWXKYILMMH CHJIAMH AHTPONOIreHe3a, KOMIIOHEHTaMU
Pa3NIUYHBIX SKOCUCTEM U MPUCTOCOOICHUSIMH K HUIM OpPTraHH3MOB;

YMEHUE BBIBIATh OTJIMYMUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM,
IPUCIIOCOOJIEHHOCTh BHUJIOB K cpene oOuTaHus, aOMOTHMYECKUX U
OMOTHYECKNX KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3€ OpraHuU3MOB B
COOOLIECTBaX, AHTPONOIEHHbIX M3MEHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH;

yYMEHHE MCIIONIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTMIO WU CHUMBOJHUKY JUIS JOKa3aTelbCTBa
pPOACTBa OPraHU3MOB PA3HBIX CHUCTEMATUUYECKUX TPYII, B3aUMOCBS3U
OpraHuM3MOB M cpeabl OOWTaHUs, EIUHCTBA YEJIOBEUECKUX pac,
HEOOXOAMMOCTH COXpPaHEHHMs] MHOrooOpasusi BHAOB M JKOCHUCTEM Kak
YCIIOBHSI COCYILIECTBOBaHMS IPUPOBI U YEJIOBEUECTBA;

YMEHHE peliaTh OWOIOTMYECKHE 3a/laud, BBISBIATH NPUYHHHO-
CIICICTBEHHBIE  CBSI3U  MEXKIY  HCCIEAYyeMbIMH  OHMOIOTHYECKUMU
npolreccaMu U SIBICHUSIMH, JI€JaTh BBIBOIBI U MPOTHO3bl HA OCHOBAaHUU
MIOTYYCHHBIX PE3YIbTATOB;

YMEHHE BBINONHATH Ja0OpaTOpHbIE M MpPaKTHUYECKHE paloThI,
coOmonaTe TmpaBwia Mpu padbore ¢ ydyeOHBIM U Ja0OpaTOPHBIM
000pyIOBaHUEM;

YMEHHUE BBIIBUTaTh THIIOTE3bI, POBEPATH UX IKCIEPUMEHTAILHBIMU
cpeactBamu, (GOpMYIHpYSd I€Jb  UCCIEAOBaHUS, AaHAIU3HPOBATH
[IOTY4E€HHBIE PE3YJbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHE YYacTBOBaTh B Y4eOHO-HMCCIEIOBATENbLCKOW pabore Mo
OHMOIIOTHH, DKOJIOTUM W MEAWIHMHE, TPOBOAMMOW Ha 0a3e NIKOIbHBIX
Hay4HbIX OOLIECTB, U MYOJIMYHO MPEICTABIATh MOIYyUCHHBIE PE3YJIbTaThl
HAa YICHUYECKHUX KOH(EPECHIIHSIX;

YMEHHE OIICHUBATh TUMOTE3bl U TEOPHUH O MPOUCXOKICHUH KU3HHU,
YeJIOBeKa M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U crIocobax
IPEeNOTBPALLEHUS [TT00ATBHBIX U3MEHEHUH B OMocdepe;

yYMEHUE OCYILECTBIATH OCO3HAHHBIN BBIOOD Oynyien
npodeccuoHaIbHOM JEATeILHOCTH B 00JacCTH OWOJOTHH, SKOJOTHH,
OPUPOAONONB30BAaHUS,  MEAMIIMHBI, OWOTEXHOJOTUH, TICUXOJIOTHH,
BETCpUHAPUHU, CEJHCKOTO XO3SHCTBA, THINEBOM MPOMBIILICHHOCTH,
yIIyONATh MO3HABaTeNbHBIN WHTEpEC, HANpaBiICHHbI Ha OCO3HAHHBIN



BBIOOpP COOTBETCTBYIOIICH MPOPECCUU M MPOIODKEHUE OMOIOTHYECKOTO
00pa30BaHUs B OPraHU3AIHIX CPEIHEr0 MPO(hEeCCHOHAIBHOTO M BBICIIETO
o0pazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHune KosnuecTBO 4acoB
yeKTPOHHBbIE (IU(PPOBHIE)
n/ pa3iesioB U TeM KonTpoJsbabie IIpakTnuyeckue
Bcero oOpa3oBare/ibHbIE pecypchbl
I NporpaMmal padoThI padoThI
Bronorns Kak Hayka 1 https://myschool.edu.ru/
JKuBbIe cucTEMBI U UX 5 https://myschool.edu.ru/
M3y4YeHUe
BHOTOr S KIETKH 2 05 https://myschool.edu.ru/
Xumuyeckas 10 https://myschool.edu.ru/
OpraHMU3alLMs KJIECTKH 1
Crpoenne u GyHKITUN 8 https://myschool.edu.ru/
KJIETKH 2
OO0OMeH BelecTB U https://myschool.edu.ru/
MNpEeBpaIlCHUE SHEPIruun 9 1
B KJIETKE
Haciaencreennas https://myschool.edu.ru/
uH(popmanus u 9 05
peanuzanus €€ B KIIETKE
JKU3HEHHEBIN UK 6 https://myschool.edu.ru/
KJIETKHU 1
Crpoenne u GyHKIIUU 17 15 https://myschool.edu.ru/

OpraHU3MOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

10 PasmHoxeHnue u 8 https://myschool.edu.ru/
pa3BUTHUE OPraHU3MOB L
I'eneTnka — Hayka o https://myschool.edu.ru/
HACJIEJICTBEHHOCTH U
11 2 0.5
HU3MECHYUBOCTHU
OpraHu3MoB
12 3aKOHOMEPHOCTH 10 1 https://myschool.edu.ru/
HaCJECTBEHHOCTH
13 3aKOHOMEPHOCTH 6 https://myschool.edu.ru/
NU3MCHYHNBOCTU 1
14 R —— 3 05 https://myschool.edu.ru/
15 CesleKiHst OpraHu3MoB 4 1 https://myschool.edu.ru/
buorexnonorus n https://myschool.edu.ru/
16 CHHTETUYCCKas 4
Oouosorust
17 PesepBHOE BpeMs 1 https.//myschool.edu.ru/
OBUIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIACC

Ne
n/
n

HaumenoBaunue
pa3aesioB M TeM
NMPorpamMmabI

KosinmuecTBO 4acoB

Bcero

KonTpoJbHubie
padoThI

IMpakTnuyeckue
padoThbI

uleKTPOHHbBbIE (LU (PPOBHIE)
o0pa3oBare/ibHbIEC PeCypChl

3apoX/I€eHNE U pa3BUTHE
HBOJIOIIMOHHBIX
MPEICTABIICHUN B
Ouosorun

https://myschool.edu.ru/

MuxkponsBomonus u eé
pE3YIBTaThI

14

https://myschool.edu.ru/

MaxposBoonus u e€
pe3yJIbTaThl

https://myschool.edu.ru/

[Tpoucxoxnenue n
pa3BUTHE KU3HU Ha
3emie

15

15

https://myschool.edu.ru/

IIpoucxoxnenue
YEJI0BEKa —
AHTPOIIOT€HES

10

https://myschool.edu.ru/

DKOJIOrvsi — Hayka 0
B3aUMOOTHOILICHUSIX
OpPraHu3MOB U
HaaOpraHu3MCHHBIX
CUCTEM C OKpYXKarouiei
cpenou

0.5

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YACOB I10 ITPOTPAMME

Opranusmel 4 cpena https://myschool.edu.ru/
7 9 1.5
oOuTaHus
8 DKOJIOTUA BUIOB U https://myschool.edu.ru/
HOMYJIALAN d 0.5
DKOJIOTHS COOOIIECTB. https://myschool.edu.ru/
9 DKOJIOTHYECKHE 12 0.5
CUCTEMBI
10 buocgepa — mobdanpHas 6 https://myschool.edu.ru/
JDKOCHCTEMA
1 YenoBek u 6 https://myschool.edu.ru/
OKpYy’Karomas cpena
12 Pe3epBHOE Bpems 8
OBLIEE KOJIMYECTBO
102 7.5



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




INIOYPOUYHOE INIAHUPOBAHUME
10 KVIACC

Ne
n/
n

Tema ypoka

KosinmyecTBO 4acoB

Kourpoabubie
Bcero P
padoThI

IIpakTH4yeckue
padoThbI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudposbie
o0pa3oBare/ibHbIE

pecypchbl

buonorus kak KoMIiaeKcHas
HayKa U KaK 4aCTb
COBPECMCHHOI'O O6H_ICCTBa

01.09.2023

https://myschool.edu.ru/

JKusrble cucTeMbl U UX
CBOMCTBa

04.09.2023

https://myschool.edu.ru/

YpoBHEBasi OpraHu3aus
JKUBBIX CUCTEM

06.09.2023

https://myschool.edu.ru/

Hcropust OTKpBITUS 1
U3yYEHUS KIIETKH.
Knerounas Teopus

08.09.2023

https://myschool.edu.ru/

Meronbl MOJIEKYJIIPHON U
KJIETOUYHOM OMOJIOTHH.
[TpakTuueckas padota
«M3y4yeHne MeTon0B
KJIETOYHOM OMOJIOTHU
(xpomarorpadmusi,
anekTpodopes,
nuddepennnanbHoe
neHtpudyruposanue, [11IP)»

0.5

11.09.2023

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

XHUMHUYECKUN COCTaB KJIETKU

13.09.2023

https://myschool.edu.ru/

MpuHepasibHbIE BEIIECTBA
KJICTKH, UX OHOJIOTHYECKas
pOJTh

15.09.2023

https://myschool.edu.ru/

Oprannueckue BeuecTna
KIIETKH — OEeJKH.
JlabGoparopnas paboTa
«O0HapyxeHne OCJIKOB ¢
MOMOILIBIO0 Ka4eCTBEHHBIX
peaKuuin»

0.5

18.09.2023

https://myschool.edu.ru/

CaoiicTBa, Ki1accupuKanus u
byHKIIN OENKOB

20.09.2023

https://myschool.edu.ru/

10

Opranuueckue BeliecTra
KJIETKU — YTJI€BOJIbI

22.09.2023

https://myschool.edu.ru/

11

OpraHuueckue BelecTra
KJIICTKH — JIMIIUAbI

25.09.2023

https://myschool.edu.ru/

12

HyxnenHOBBIE KM CIIOTHI.
JHK u PHK. JIaboparopnast
pabora «MccnenoBanue
HYKJIEHHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK
pa3INYHBIX OPraHU3MOBY

0.5

27.09.2023

https://myschool.edu.ru/

13

Crpoenue u pynkunu ATO.
Apyrue

HyKJ1eo3uaATpU hochaTs
(HT®D)

29.09.2023

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

14

CexBenupoBanue JTHK.
MeTtonpl T€HOMUKH,
TPaHCKPUTITOMHUKH,
MPOTEOMUKH

02.10.2023

https://myschool.edu.ru/

15

Tune! KJIETOK.
[IpokapuoTnueckas KieTka

06.10.2023

https://myschool.edu.ru/

16

CrpoeHne 3yKapuoTH4e CKOu
kietku. [Ipaktnueckas
pabora «3yueHne cBOMCTB
KJICTOUHON MEeMOpaHbI»

0.5

09.10.2023

https://myschool.edu.ru/

17

Metoas! CTpYKTYpHOU
ouosorun

04.10.2023

https://myschool.edu.ru/

18

[ToBepxHOCTHBIN anmapar
KJIETKH

11.10.2023

https://myschool.edu.ru/

19

OnHomeMOpaHHbIE
OpPraHOM/Ibl KJIETKH.
[TpakTHueckas padota
«3yueHue nBUKEHUS
LIUTOIIa3Mbl B
PACTUTEIbHBIX KJIETKAX)

0.5

13.10.2023

https://myschool.edu.ru/

20

[ToiyaBTOHOMHBIE
OpraHOU IbI KJIETKH:
MUTOXOHJIPHUH, TUIACTU/IBL.
JlabGoparopnas paboTa
«HccnenoBanue mia3Mon3a
U JIeTUTa3MOJIH3a B

0.5

16.10.2023

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

PaCTUTCIIbHBIX KJICTKAX»»

21

HemeMOpaHHbIE OpraHOUIBI
KJIETKU

18.10.2023

https://myschool.edu.ru/

22

Crpoenue 1 QyHKIHH S1pa

20.10.2023

https://myschool.edu.ru/

23

CpaBHuTeNbHAS
XapaKTepHUCTUKA KJIETOK
sykapHoT. JJabopatopHas
paboTa «3yueHune cTpoeHus
KJIETOK Pa3IMYHbIX
OpPraHU3MOB»

0.5

23.10.2023

https://myschool.edu.ru/

24

AccUMHUIIALINAA U
JTUCCUMUIISIIIUSL — JIBE
CTOPOHBI METa00JIM3Ma.
Tumnbl oOMeHa BeIecTs.
Jlabopatopnas pabota
«3ydeHne KaTaJIuTU4eCcKOin
aKTUBHOCTU (pepMEHTOB (Ha
npuMepe aMuIIa3bl HIIA
KaTasas3bl)»

25.10.2023

https://myschool.edu.ru/

25

@epMEHTATUBHBIA XapaKTep
peaKuui KJIETOYHOrO
MmeTtabonusMma. JlaboparopHas
paboTta «/3yuenue
(bepMeHTaTUBHOIO
pacuienieHus nepoxkcuaa
BOJIOPOJIa B PACTUTENBHBIX U

0.5

27.10.2023

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

JKHBOTHBIX KIICTKax»

26

benku-akTuBaTopbl U 6eNKu-
UHTHOUTOPBI

08.11.2023

https://myschool.edu.ru/

27

ABTOTpO]HBIH THII 0OMeHa
BEI[ECTB

10.11.2023

https://myschool.edu.ru/

28

dortocunres

13.11.2023

https://myschool.edu.ru/

29

XemocuHTe3. JlabopaTopHas
pabota «CpaBHeHUE
nporeccoB GOTOCUHTE3A U
XEMOCHHTE3a»

0.5

15.11.2023

https://myschool.edu.ru/

30

AHa’poOHbBIE OPraHU3MBbI.
Buaer 6poxenust.
Jlaboparopnas padota
«CpaBHEHHE IPOLIECCOB
OpOXKEHHUSI U TBIXaHHSD»

17.11.2023

https://myschool.edu.ru/

31

AdpoOHBIE OpraHU3MBI.
DTarnbl SHEPreTHYECKOro
oOMeHa

20.11.2023

https://myschool.edu.ru/

32

OHeprus MeMOpaHHOTO
rpaJueHTa POTOHOB.
Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

22.11.2023

https://myschool.edu.ru/

33

Peakiiuu maTpuuHOro
CHHTE3a

24.11.2023

https://myschool.edu.ru/

34

Tpanckpunuus —

27.11.2023

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MarpuuHbii cuaTe3 PHK

https://myschool.edu.ru/

35 Tpancmsius u e€ dTanbl 29.11.2023
KonupoBanue aMMHOKHUCIIOT. https://myschool.edu.ru/
36 Poxp pubocom B GnocuHTE3E 01.12.2023
Oenka
37 Opranu3zanys reaoMa y 04.12.2023 https://myschool.edu.ru/
MPOKAPUOT U DYKAPUOT
MouJiekysipHbIE MEXaHU3MBbI https://myschool.edu.ru/
38 AKCIPECCUU TEHOB Y 06.12.2023
DYKapHOT
Bupycbl — BHEKJIETOUHBIE https://myschool.edu.ru/
(GOpPMBI )KU3HU U O0JTUTaTHBIC
39 napa3uTthl. [IpakTnueckas 0.5 08.12.2023
pabota «Co3naHue Mozeu
BHpYyCa»
BupycHubie 3a0oneBaHus https://myschool.edu.ru/
40 YyeJIoBeKa, JKUBOTHBIX, 11.12.2023
pacTteHuit
41 HanorexHonoruu B 13.12.2023 https://myschool.edu.ru/
OMOJIOTHH ¥l METUIIMHE
42 JKv3HEeHHBIH UK KIETKH 15.12.2023 https://myschool.edu.ru/
43 | Marpuumsrii cunres JJHK 18.12.2023 | https://myschool.edu.ru/
44 Xpomocomel. JlaboparopHas 05 90.12.2023 https://myschool.edu.ru/

pabora «3yuenue



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

XpOMOCOM Ha TOTOBBIX
MUKpOIpernapaTax»

45

Jlenenume KJIe€TKH — MHUTO3

22.12.2023

https://myschool.edu.ru/

46

Tunsl knerok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmonenue
MMTO3a B KJIETKAX KOHYMKA
KOpeIika Jyka (Ha TOTOBBIX
MHUKpOITpenaparTax)
Perysiius >ku3HEHHOTO
LMKJIa KIETOK

0.5

25.12.2023

https://myschool.edu.ru/

47

KonTtponbnas pabora
"Kierka"

27.12.2023

https://myschool.edu.ru/

48

OpranusM Kak eauHoe 11e510e

29.12.2023

https://myschool.edu.ru/

49

TkaHu pacTeHUN.
Jlaboparopnas pabota
«M3yueHune TkaHeH
pacTeHun»

0.5

10.01.2024

https://myschool.edu.ru/

50

TkaHU KUBOTHBIX U
yenoBeka. JlabopaTopHast
pabora «M3ydeHue TKaHeH
JKUBOTHBIX»

0.5

12.01.2024

https://myschool.edu.ru/

51

Oprassl. CucTeMbl OPraHoB.
Jlaboparopnas pabota
«W3yuenue opraHoB

0.5

15.01.2024

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

LIBCTKOBOI'O paCTCHU»

https://myschool.edu.ru/

52 Ormopa Tena opraHu3MOB 17.01.2024
53 JIBuKeHne opraHu3MoB 19.01.2024 https://myschool.edu.ru/
o4 [lutanue opraHu3MoB 22.01.2024 https://myschool.edu.ru/
[TuTanue MO3BOHOYHBIX https://myschool.edu.ru/
55 KUBOTHBIX. 24.01.2024
[TumeBapuTenpHas cucrema
YyeoBeKa
56 Jpixanve opraHu3MOB 26.01.2024 https://myschool.edu.ru/
57 JIpIxaHHME TO3BOHOYHBIX 99.01.2024 https://myschool.edu.ru/
JKUBOTHBIX U Y€JIOBEKa
58 TpaHcnopT BewecTB y 31.01.2024 https://myschool.edu.ru/
OpraHu3MOB
Kpoenocnas cucrema https://myschool.edu.ru/
59 MO3BOHOYHBIX JKUBOTHBIX B 02.02.2024
YyeoBeKa
60 Brigenenue y opraHuzMoB 05.02.2024 https://myschool.edu.ru/
61 3ammra y opraHu3MoB 07.02.2024 https://myschool.edu.ru/
62 HNmmyHHas cuctema 09.02.2024 https://myschool.edu.ru/
YeroBeKa
63 PazapaxumMocCTh U peryssius 12.02.2024 https://myschool.edu.ru/

Yy OPraHu3MOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

64

I'ymopanibHas perynsuus u
SHJOKpPUHHAS CHCTEMA
JKMUBOTHBIX 1 YEJIOBEKA

14.02.2024

https://myschool.edu.ru/

65

@opMBbI pa3MHOKEHHUS
OpraHU3MOB

16.02.2024

https://myschool.edu.ru/

66

ITonoBoe Pa3sSMHOXCHHUC

19.02.2024

https://myschool.edu.ru/

67

Meiios

21.02.2024

https://myschool.edu.ru/

68

I'amerorenes. OGpa3oBaHue

H PAa3BUTHUC ITOJIOBBIX KJICTOK.

Jlaboparopnas paboTa
«3ydyeHue cTpoeHHUs
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

26.02.2024

https://myschool.edu.ru/

69

NunuBuyanbHOE pa3BUTHE
OpraHU3MOB — OHTOT'EHE3

28.02.2024

https://myschool.edu.ru/

70

3akJiaJika OpraHoB U TKaHel
13 3apOBIIICBBIX JHCTKOB

01.03.2024

https://myschool.edu.ru/

71

PocT u pa3BuTHE KUBOTHBIX.
JlaGopatopnast pabota
«BbIsiBNIEHHE TPU3HAKOB
CXOZCTBA 3apOJIbIIICH
MIO3BOHOYHBIX JKHBOTHBIX)

0.5

04.03.2024

https://myschool.edu.ru/

72

Pazmuoxxenue u pazpurtue
pactenuii. JlabopaTopHas
pabota «CTpoeHue opranoB

0.5

06.03.2024

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
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Pa3MHOXKEHHUS BBICILIUX
pacTEeHHI»

73

Ucropus cranoBiieHUs U
Pa3BUTHsI TEHETUKH KaK

HayKH

11.03.2024

https://myschool.edu.ru/

74

OCHOBHBIE ITOHATHS U
CHMBOJIbI TCHETHKH.
JlabGoparopnas paboTa
«/Ipo3oduna kak 00bEKT
TCHETUYECKUX
UCCIICZIOBAHU

0.5

13.03.2024

https://myschool.edu.ru/

75

3aKOHOMEPHOCTH
HACJIeI0BaHUs IPU3HAKOB.
MonorubpugHoe
CKpelllMBaHue.
[TpakTueckas padota
"N3y4yeHne pe3ynbTaToB
MOHOTHOPUTHOTO
CKpeIlMBaHus y 1po30¢puibl"

0.5

15.03.2024

https://myschool.edu.ru/

76

HI/ITOJ'I OTHMYCCKHME OCHOBEI
MOHOI' 6];)I/I,Z[H oro
CKpCIIMBaHUsA

18.03.2024

https://myschool.edu.ru/

77

Ananusupyroiee
ckpenmBanue. Henosnoe
JOMHWHHUPOBAHUE

20.03.2024

https://myschool.edu.ru/

78

JIurubpuiHOe CKpEIIBaHue.

0.5

22.03.2024

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[TpakTuueckas padora
«3yueHue pe3ynbTaToB

JUTUOPUTHOTO CKPEIIUBAHUS

y Ip030(QUITBI»

HI/ITOJ'I OI'M4Y€CKHNE€ OCHOBBI

https://myschool.edu.ru/

79 01.04.2024
JTUTUOPUTHOTO CKPEIINBAHUS

80 CrenjieHHO€E HacJeq0BaHUeE 03.04.2024 https://myschool.edu.ru/
MIPU3HAKOB

81 XpOMOCOMHas TEOpHUs 05.04.2024 https://myschool.edu.ru/
HaCJIEACTBEHHOCTH

82 | Teneruxa nona 08.04.2024 | ttps://myschool.edu.r/

83 I'enoTnir xak menocTHas 10.04.2024 https://myschool.edu.ru/
CHCTEMA
I'eHeTnyeCcKUii KOHTPOIIb https://myschool.edu.ru/

84 pa3BUTHS PaCTEHU, 12.04.2024
JKMBOTHBIX M YEJIOBEKA

85 M3MEeHUYNBOCTH PU3HAKOB. 15.04.2024 https://myschool.edu.ru/
Buner usmMenuuBocTH

86 MoaudukannoHHas 17.04.2024 https://myschool.edu.ru/
A3MEHYUBOCTD
BapuauuonHusii psg u https://myschool.edu.ru/
BapUallMOHHAs KPUBAs.

87 Jlaboparopnas pabota 0.5 19.04.2024

«ccaegoBanue
3aKOHOMEPHOCTEN



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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MO (DU KAITMOHHON
n3MeHuuBoCcTH. [TocTpoeHue
BapUAIMOHHOTO psJia U
BapHUALMOHHON KPUBOI

88

I'enoTunnueckas
H3MEHYUBOCTD.
KomOunaTuBHas
W3MEHYUBOCTD

22.04.2024

https://myschool.edu.ru/

89

MyTauuoHHas
M3MEHYHBOCTb.
[TpakTuueckas padota
«MyTanuu y npo3oduiibl (Ha
TOTOBBIX
MHUKpOIIpenaparax)»

0.5

24.04.2024

https://myschool.edu.ru/

90

3aKOHOMEPHOCTH
MYTallMOHHOTO MpoIecca.
DnureHeTuka u
SITUTCHOMHKA

26.04.2024

https://myschool.edu.ru/

91

I'eneTnka yeoBeka.
[IpakTuueckas padora
«CocTaBiieHHe U aHAIIN3
POIOCIIOBHOM

0.5

27.04.2024

https://myschool.edu.ru/

92

MeToasl MEAUITUHCKOU
TE€HETUKU

29.04.2024

https://myschool.edu.ru/

93

3HaueHne MeTUIIMHCKON
TeHETHKHU B

03.05.2024

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

PEAOTBPAICHUH H JICUCHUH
FeHETUYECKUX 3a00JICBaHUN
YyelloBeKa

94

OCHOBHEBIE TOHATHS
cenekuuu. JlaboparopHas
pabora «M3ydeHue copToB
KYJIBTYPHBIX PACTEHHI U
MOPOJT JOMAIITHUX
JKHBOTHBIX»

0.5

06.05.2024

https://myschool.edu.ru/

95

MeTonnl ceIeKIIMOHH 0N
pabotsl. JlaboparopHas
pabora «3ydeHrne MeTonoB
CEJICKIIMU PACTCHUI

0.5

08.05.2024

https://myschool.edu.ru/

96

JlocTrxkeHns CeIeKINU
pacTEeHHIl ¥ )KUBOTHBIX.
[TpakTueckas padota

«IIpuBHBKa pacTeHU

13.05.2024

https://myschool.edu.ru/

97

CoxpaHeHue, U3y4eHHE U
UCIIOJIb30BaHNE
TeHETHYECKHX PECYPCOB

15.05.2024

https://myschool.edu.ru/

98

buorexHonorus kak Hayka u
oTpaciib IPOU3BOJICTBA.
[TpaxkTueckas padota
«M3yuenue o0beKTOB
OMOTEXHOIOT I

0.5

17.05.2024

https://myschool.edu.ru/

99

OcHOBHBIE HalnpaBJIEHUs

20.05.2024

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CUHTETUYECKOM OMOJIOrun

XpoMocOMHas 1 TeHHas

https://myschool.edu.ru/

100 | wumxkeHepus. MeaunmHCKIE 1 21.05.2024
OMOTEXHOIOT U
101 HTorosast KOHTpOJIbHAS 1 99 05.2024 https://myschool.edu.ru/
pabora
Pe3epBHBIN ypOK. https://myschool.edu.ru/
102 | TIloBropenme, 0600MIIECHHE, 1 24.05.2024
CUCTEMAaTHU3alus 3HaHU I
OBIIEE KOJIMYECTBO YACOB
102 135

I1O ITPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIACC

N KosimuecTBo yacos DJIeKTPOHHbIE
- Jlata undposbie
n/ | Tema ypoka Kourposbubie IpakTHyeckue op
Bcero U3y4YeHUs oOpa3oBare/ibHbIe
n padoThI padoThI
pecypchl
1 OBoMOIMOHHas Teopust Y. L https://myschool.edu.ru/
JapBuna
JBrxyime cuiibl https://myschool.edu.ru/
2 HBOJIIOIIMH BUJIOB 110 Y. 1
HapBuny
Boprba 3a cymecrtBoBanue, https://myschool.edu.ru/
3 €CTECTBEHHDBIN U 1
HCKYCCTBEHHBIH 0TOOD
dopMUpOBaHUE https://myschool.edu.ru/
4 CUHTETUYECKON TEOPUH 1
HBOJTIOIIHU
DTarnbl BOJIIOIMOHHOTO https://myschool.edu.ru/
5 IpoLecca: MUKPO3BOJIIOLIMS 1
1 MaKpO3BOJIIOLUA
[onynsauus — https://myschool.edu.ru/
6 ANIEMEHTapHas eUHULA 1
HBOJIIOLIUHU
3aKOH T'€HETHYECKOT O https://myschool.edu.ru/
7 paBHoBecus [x. Xapau, B. 1 05

Baitn6epra. Jlaboparopras



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

pabora «BrIsBiIcHHE
U3MEHYHMBOCTH y 0co0ei
OJIHOTO BUIa»

OnemeHTapHbIE (HAKTOPHI
HBOIOLIUU

https://myschool.edu.ru/

Dddext ocHOBaTEINSL.
DddexT OyThUTOUHOTO
TOPJIBIIITKA

https://myschool.edu.ru/

10

Murpauuu. U3omsun
HTOMYJISALIMN:
reorpaguueckas,
Ouonoruueckas

https://myschool.edu.ru/

11

EcrecTtBenHbIit 0TOOp —
HAMpPaBISIOIHHA hakTop
ABOJIOIIUU

https://myschool.edu.ru/

12

[TomoBoit oT6Op

https://myschool.edu.ru/

13

[TpucnocobneHHOCTh
OpPraHU3MOB KaK pe3yJbTaT
MUKPO3BOJFOIIHH.
JlabGoparopnas paboTa

«M3yuyenue apomop}o30B u

UaMO0aanTauum y
pacTEHUI U KUBOTHBIX)

0.5

https://myschool.edu.ru/

14

ITpumepst
MIPHUCIIOCOOJICHUH Y
OpPraHH3MOB:

0.5

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Mopdosioruyeckue,
bu3noIornvecKue,
OMOXHMUYECKHE,
MIOBE/ICHYECKHUE.
JlaGoparopnas pabota
«IIpucnocobnenus
OpPraHu3MOB U HX
OTHOCHTEJIbHAS
1eJIeCO00Pa3HOCTh)

15

Bun, ero xpurepuu u
cTpykrypa. Jlaboparopnas
paborta «CpaBHEHUE BUIOB
10 MOP(HOJIOTHIECKOMY
KPUTEPHUIO»

0.5

https://myschool.edu.ru/

16

Crpykrypa Buga

https://myschool.edu.ru/

17

BunoobpazoBanue kak
pe3yabTaT MUKPOIBOITIOIIUN

https://myschool.edu.ru/

18

CBs13b MUKPOIBOJIOIUA U
SIINACMHOJIOT N

https://myschool.edu.ru/

19

MaxkponsBomonus.
[TaneonTosornueckue
METOJIbI M3y CHUS
ABOJIOIINHT

https://myschool.edu.ru/

20

buoreorpaduueckue
METO/IbI U3y CHHUS
ABOJIOIIUU

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

21

DMOPHOIOTHYECKHUE U
CpaBHUTEJHHO-
MOP(OJTOTHYECKHE METOIBI
U3y4EeHUS IBOJIOIIUU

https://myschool.edu.ru/

22

MonexkynsipHO-
TCHETUYECKHE,
OMOXHMHUYECKUE U
MaTeMaTHU4€CKUE METOBI
W3y4EHHS SBOJIOLHUH

https://myschool.edu.ru/

23

OO01Me 3aKOHOMEPHOCTH
SBOJIFOL[AHU

https://myschool.edu.ru/

24

AJnanTtuBHas paauanus.
HepaBHOMEpPHOCTH TEMITOB
SBOJIOIIH

https://myschool.edu.ru/

25

Hay4Hble runoressl
IIPOUCXOXKICHUS )KU3HU Ha
3emie

https://myschool.edu.ru/

26

[onayudnblie
IIPEIICTABJICHUS O
3apOXKACHUU KU3HU

https://myschool.edu.ru/

27

OCHOBHEBIE 3TaIbI
HeopFaHquCKOﬁ
9BOJOIIUH

https://myschool.edu.ru/

28

['unoressl 3apoXkaIeHUS
KA3HU

https://myschool.edu.ru/

29

Ucropus 3emau u MeTonbl

0.5

https://myschool.edu.ru/
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https://myschool.edu.ru/
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€€ u3ydeHus.
Jlabopatopnas pabota
«M3yuenue u onucanue
HCKOIIAeMBbIX OCTATKOB
JPEBHUX OPraHU3MOB

30

HauanbHble 3Tamnsl
OpraHUY€CKOM 3BOJIIOLUU

https://myschool.edu.ru/

31

DOBOMIONHS SYKapuoT

https://myschool.edu.ru/

32

OCHOBHBIE 3TaIbI
ABOJIIOLIUHU PACTUTEIBHOTO
mupa. [IpakTnueckas
paboTta «3yuenue
0COOEHHOCTEH CTPOCHUS
pacTeHui pa3HbIX
OT/ZIEJIOB»

0.5

https://myschool.edu.ru/

33

OCHOBHBIE DTaIbI
SBOJIFOLIMUA KUBOTHOTO
MHUpa

https://myschool.edu.ru/

34

DBOIIOIHS KUBOTHBIX.
[TpakTueckas padota
«M3yuenue ocobeHHOCTEN
CTPOCHUS TIO3BOHOYHBIX
KUBOTHBIX»

0.5

https://myschool.edu.ru/

35

Pa3Butue xu3Hu Ha 3emiie
10 3paM | MepruoaIam

https://myschool.edu.ru/
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36

MaccoBbie BBIMUPaHUST —
AKOJIOTUYECKHE KPU3H ChI
MPOILIIOTO

https://myschool.edu.ru/

37

CoBpeMeHHbIN
SKOJIOTHYECKUN KPU3HC,
€ro 0COOEHHOCTH

https://myschool.edu.ru/

38

COBpeMeHHaH CHUCTEMA
OpraHU4€CKOro nmpouioro

https://myschool.edu.ru/

39

OCHOBHEIE
CHCTEMATUY€CKUE IPYIIIIEL
OpPraHu3MOB

https://myschool.edu.ru/

40

AHTpOIOJIOTHsl — HayKa O
YeTIOBEKe

https://myschool.edu.ru/

41

Pa3BuTHe npencraBieHuii o
MIPOUCXOXKICHUU YEIOBEKA

https://myschool.edu.ru/

42

Mecro 4yenoBeka B CUCTEME
OpraHUY€eCKOro Mupa.
Jlaboparopnas paboTa
«M3yuenne ocoOeHHOCTEH
CTPOEHUS CKelleTa
YeJI0BEKA, CBSI3aHHBIX C
MPSIMOXOXKIEHUEM»

0.5

https://myschool.edu.ru/

43

JBrxyime cuiibl
AHTPONOreHEe3a

https://myschool.edu.ru/

44

CooTHOILIIEHHE
OHMOJIOTUYECKUX U

https://myschool.edu.ru/



https://myschool.edu.ru/
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https://myschool.edu.ru/
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COLIMAJIBHBIX (PaKTOPOB B
AHTPOTIOTeHEe3e

OCHOBHBIE CTAINHN

https://myschool.edu.ru/

45
aHTPOIIOTECHE3a

46 ITaneorenernka u https://myschool.edu.ru/
[MaJIeOreHOMHUKA

47 OBOMIOLMS COBPEMEHHOTO https://myschool.edu.ru/
YeJI0BEKa
UYenoBeueckue pachl. https://myschool.edu.ru/
IIpakTuueckas pabora

48 P P 05
«/3y4yeHue 3K0JI0ruueCKuX
aJlanTalui YyejaoBeKa»

49 Mex i cuMIuInHapHbIE https://myschool.edu.ru/
METOJIbI aHTPOTIOJIOTUH

50 3apokJeHue U pa3BUTHE https://myschool.edu.ru/
JKOJIOTHH
Mertonbl SKOJIOTHH. https://myschool.edu.ru/
Jlaboparopnas pabota

51 «M3yuenne meTonoB 0.5
JKOJIOTHYECKUX
HUCCIICIOBAHUI

52 3HaueHNe SKOJIOTHYECKUX https://myschool.edu.ru/
3HAHHUH I YeI0BEKA

53 DKomormueckie GakTophl https://myschool.edu.ru/

54 AGHOTHIECKHE DAKTOPHL. 05 https://myschool.edu.ru/
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CBeT Kak PKOJIOTHYECKUH
daxrop. JlaboparopHas
pabora «BbIsBICHHE
MIPUCIIO COOJICHH I
OpPraHU3MOB K BIIUSHUIO
CBETa»

55

Abuotnyeckue (HpaKkTopsl.
Temmneparypa kak
9KOJIOTMYECKUH (paKTop.
Jlaboparopuas padota
«BpisiBIICHUE
MIPHUCIIOCOOJICHU
OpPraHHU3MOB K BIIUSHUIO
TEMIIEPaTypb»

0.5

https://myschool.edu.ru/

56

Abuotnyeckre (HaKkToOpHI.
BiaxxHOCTB Kak
IKOJIOTMUYECKUHN (paKTop.
Jlaboparopnas pabota
«AHaTOMHYECKHE
O0COOEHHOCTH pacTEeHUH U3
pPa3HBIX MECT OOUTAHUSD)

0.5

https://myschool.edu.ru/

57

Cpensl obutanus
OpraHu3MOB

https://myschool.edu.ru/

58

buonornueckue puTMbl

https://myschool.edu.ru/

59

Kuznennsie HpopMbl
OpraHu3MOB

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

60

buotnueckue daxkTopbl

https://myschool.edu.ru/

61

3HayeHre OMOTUYECKUX
B3aNMOJICH CTBUH IJIT
CyIIIECTBOBAHUS
OpPraHu3MOB B cpefie
obouTaHus

https://myschool.edu.ru/

62

DKOJIOTUYECKUE
XapaKTepU CTUKH
MOMYJISLUH

https://myschool.edu.ru/

63

OcHOBHEIE TOKa3aTeIIN
HOHyJISIIII/II/IZ YUCJICHHOCTD,
IJIOTHOCTh, BO3pAacTHAS U
MOJIOBAs CTPYKTYpa

https://myschool.edu.ru/

64

OCHOBHBIE IIOKa3aTEeIN
MOMYJISAIHH: POXKIAEMOCTbD,
MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIlUU

https://myschool.edu.ru/

65

Oxosyoruyeckasi CTpyKTypa
HOYJIALUN

https://myschool.edu.ru/

66

JnHaMuKa nonyasinuu U €€
perymsuus

https://myschool.edu.ru/

67

Kpusslie pocta
YUCJICHHOCTHU MONYJISAIHUU.
KpI/IBI)IC BBDKUBAaHU

https://myschool.edu.ru/

68

DKoJIOrHYeCcKasi HUIIIA
Buja. Jlabopatopuast

0.5

https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/
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pabora «IIpucmnocobneHus
CEMSIH PACTEHUN K
pacceneHuio»

Bug xak cucrema

https://myschool.edu.ru/

69 .
MOMYJISIIANA
3aKOHOMEPHOCTHU https://myschool.edu.ru/
70 MOBEICHUSI U MHUTpaIui
KUBOTHBIX
71 Coo0011€CTBO OPraHU3MOB https://myschool.edu.ru/
— OuoIeH03
7 DKocucTeMa Kak OTKpbITas https://myschool.edu.ru/
cucTeMa
Kpyrosopor BemecTs u https://myschool.edu.ru/
73 MOTOK DHEPTUHU B
IKOCHCTEME
74 OCHOBHBIE MTOKa3aTENN https://myschool.edu.ru/
HKOCHUCTEMBI
75 DKOJIOTMYECKUE TUPAMUIbI https://myschool.edu.ru/
76 H3menenus coolOecTs — https://myschool.edu.ru/
CYKIIECCUU
[IpuponHbie SKOCUCTEMBI. https://myschool.edu.ru/
77 DKOCUCTEMBI 03€p U pEK.
DKOCHUCTEMBI MOpEN U
OKEaHOB
78 TIpHPOJTHBIE SKOCHCTEMEL. https://myschool.edu.ru/
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DKOCUCTEMBI TYHAD, JECOB,
CTerel, MyCThIHb

79

AHTpONOreHHbIE
9KOCHCTEMBI

https://myschool.edu.ru/

80

VYpOoskocucTeMsl.
[TpakTueckas padbota
«M3yuenue u onucanue
ypOOIKOCHCTEMBD»

0.5

https://myschool.edu.ru/

81

3aKOHOMEPHOCTH
(dbopMUpOBaHUS OCHOBHBIX
B3aUMOJEI CTBUI
OpPraHU3MOB B SKOCHCTEMaX

https://myschool.edu.ru/

82

MexaHu3Mbl BO31ENCTBUA
3arps3HEHUN pa3HbIX THIIOB
Ha cyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
DKOCUCTEMHOM YPOBHSIX

https://myschool.edu.ru/

83

buocgpepa —
oO1ienyiaHeTapHas
o0osouka 3emiau

https://myschool.edu.ru/

84

Yuenue B. U. BepHajackoro
o buocdepe

https://myschool.edu.ru/

85

3aKOHOMEPHOCTH
CYILLECTBOBaHUs OMOChepbl

https://myschool.edu.ru/

86

KpyroBopotsl BemiecTs u

https://myschool.edu.ru/
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OHMOr€OXNMHUYECKHE ITHMKJIbI

87

30HaNbHOCTE OnOCchepHl.
OcHOBHbIE OMOMBI CYLIH

https://myschool.edu.ru/

88

YeroitunBocTh OMOCheEpsI

https://myschool.edu.ru/

89

OKOJIOTNYECKUE KPU3UCHI U
UX PUYHHBI

https://myschool.edu.ru/

90

BosneiictBue yenoBeka Ha
ounocdepy

https://myschool.edu.ru/

91

AHTpOnOreHHoe
BO3/ICHCTBHE HA
pacTUTEINIbHBIN U
JKUBOTHBIA MUP

https://myschool.edu.ru/

92

OxpaHa npupozabl

https://myschool.edu.ru/

93

OCHOBHBIE IPUHIINIIBI
YCTOHYUBOIO Pa3BUTHUS
YeJI0BEYECTBA U IPUPOBI

https://myschool.edu.ru/

94

PanyonansHoOe
MIPUPOJONOJIL30BAHUE U
COXpaHEHUE
OMOJIOT Y€ CKOTO
pa3zHooOpa3zus 3eMiu

https://myschool.edu.ru/

95

O600611eHue o TeMe
«MukposBomronus u eé
PE3YyNbTaThI»

https://myschool.edu.ru/
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O0600111EHHE 10 TEME
96 «MaxkposBoJonus u eé
PE3YIbTaTh»

https://myschool.edu.ru/

O60061ieHue Mo Teme
97 «IIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3eMJIe»

https://myschool.edu.ru/

O0001IeHnE IO TEME
98 «[Ipoucxoxaenue
YeJI0BeKa — aHTPOIIOTCHE3)

https://myschool.edu.ru/

O6o0mIeHune no TeMe
99 «IKOJIOTUs — HayKa O

B3aHMOOTHOIIIEHUSAX
OpraHu3MOB)

https://myschool.edu.ru/

O0600111EHHE TIO TEME
100 «OpraHusmsl U cpena
OOUTaHUI»

https://myschool.edu.ru/

O0o001IEHE 10 TEME
101 «IKOJIOTHS BUOOB U
MON YIS

https://myschool.edu.ru/

O06o01mIeHne o TeMe
102 «buocdepa — rmobanbHas
IKOCHCTEMA»

https://myschool.edu.ru/

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




YYEBHO-METOAWYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

* buonorwus, 11 kmacce/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue; mosu
penaknueit Ilaceunuka B.B., Akunoneproe obmectBo «M3narenbctBo «IIpocBemenney
* buonorus, 10 knacc/ I[laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue; noa

penaknueit Ilaceunuka B.B., Akunoneproe oomectBo «M3marenbcTBo «IIpocBemenmey

METOANYECKHUE MATEPHUAJIBI IJISd YUUTEJIA

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET:: https://myschool.edu.ru/



https://myschool.edu.ru/

KPUTEPUM OIEHKHW YYEBHBIX JJOCTUKEHUM

B OCHOBy KpUTEpPHECB OIEHKA Yy4eOHOH JEATCAbHOCTH  YYAlIMXCS  ITOJOKEHBI
OOBEKTHBHOCTh W €OuHBIA mmofxoA. Ilpm 5 - OaibHOW OTMETKH JJIsi BCEX YCTAHOBJICHBI
001IIeTUTaKTUYE CKUE KPUTEPUH.

JUii  OLEHKH  pe3ylbTaToB  y4yeOHOW  JesaTenbHOCTH  ydammxcs 2-9  Kiaccos
YCTaHABIMBAETCA IIATh YPOBHEH NOCTHKEHUS YUYaIlIUXCA:

1. Ba3oBblii ypoBeHb 10CTH:KEHMIl - YPOBEHB, KOTOPBIH IEMOHCTPUPYET OCBOCHHE YUEOHBIX
JEHUCTBUI C OMOPHOM CHCTEMOM 3HAaHUM B paMKax Juana3oHa (Kpyra) BbIIEJICHHBIX 3afa4. OBIageHue
0a30BbIM yPOBHEM SIBIISICTCS JOCTATOYHBIM I TPOAOJDKEHUS OOYYEHHsS Ha CIEAYIOIIeH CTYINeHH
o0pa3oBaHMsl, HO HE TI0 MPO(UILHOMY HampaBieHHIO. J[OCTHIKEHHUIO 6a30BOTO YPOBHSI COOTBETCTBYET
OTMETKa «YyJOBJICTBOPUTEIBHO» (MJIM OTMETKA «3», OTMETKa

«3AUTCHOY).

2. IloBbllieHHBIN ypoBeHb (YpOBeHb [OCTHKeHMil BblIlle 0a30BOro) JOCTHXKEHUS
IUTAHUPYEMBIX PE3YJbTaTOB CBUAETEILCTBYET 00 YCBOCHMM OIIOPHOH CHUCTEMBbl 3HAHUN Ha ypOBHE
OCO3HaHHOI'O MPOU3BOJILHOTO OBJIAZICHUS yUEeOHBIMU JIEHCTBUSAMHU, a TAKXKE O KPyrozope, LMUpoTe (Uim
M30MPaTEeIbHOCTH) HHTEPECOB 1 COOTBETCTBYET OLICHKE «XOPOIIO» (OTMETKA «4»);
3. Bbicokuii ypoBeHb (YPOBEHb JOCTHKEHHI BbIIIe 0230BOI0) JOCTUKEHUS IIJIAHUPYEMBIX
pe3yJIbTaTOB OTJIMYAIOTCS IO IIOJHOTE OCBOCHUS IIJIAHMPYEMBIX PE3YyJIbTaTOB, YPOBHIO OBJIAJCHMUS
y4eOHBIMH J1eHCTBUSAMU U CHOPMUPOBAHHOCTHIO MHTEPECOB K JaHHOW IMpEeIMETHON 00JacTH, OleHKa
«OTIMYIHO» (OTMETKA «5»).
4. Husknii ypoBeHb (ypoBeHb JOCTM:KeHHH HMKe 0a30BOro) JOCTHIKEHMH, OLIEHKa
«HEY/IOBIICTBOPUTEIBHO» (OTMETKA «2»);

Henocrmkenne 6a30Boro ypoBHsSI (IMOHM)KEHHBIH M HHU3KUH YPOBHHU JIOCTHXKEHHI)
¢buKcupyeTcss B 3aBUCUMOCTH OT 00beéMa M ypOBHS OCBOCHHOTO M HEOCBOEHHOT'O COAEP)KAHMS

npeaMera.
KauecTBeHHas oreHKa 5 — OaTbHas OTMETKA

He nocturnyr «2»,  «» -  ypogeHb  O0ocmudcenuti HUXKe  0a30BOro,
HEOOXOIUMBII ypOBEHb HEY/IOBJIETBOPUTEIIFHO, O00BEM  MPAaBHJIBHO  BBINOJHEHHBIX

He pemiena tunoBasi, MHOTO | 3afaHuii 6a3oBoro ypoBHs oT 21% 10 50%
pa3 oTpaboTaHHas 3aj1a4a

Heobxoaumprii (6a30BbIil) «3», «+» - 0a30BBI YPOBECHD, yIOBICTBOPUTEIIHLHO.

YPOBCHb. YacTUYHO YCIIEIIHOE PEIICHUE, 00bEM IMPABUIIBHO BBITIOJTHEHHBIX
Pemenne TumoBoW  3amauyu, 3amaHui 6a30BOro ypoBHsS OT 51 10 64%
MOMOOHOM TEM, 4YTO pellaiH
yKe MHOI'O pas, rJI¢
TpeboBaCh  OTPaOOTAHHBIY
YMEHHSI W YyXE€ YCBOCHHBIJ
3HAHUS

«b», «+» - yposeHb docmudicenull eviuie 6A306020, XOPOIIO.
[TomHOCTBIO yCHemHOe pernieHne, 6e3 OMMOOK U MOJHOCTHIO
camocTosTensH0. O0BbeM NMPaBUILHO BBHITOJIHEHHBIX 3aJaHUI
6azoBoro ypoBHs oT 65 mo 80% u 50% 3amaHuii MOBBIIIICHHOTO
YPOBHSL.




IToBbIIIEHHBIN YPOBEHD
(TTporpaMMHBIIA )

«5», «+» - (Yyposenb docmudiceHull gvlute 6A306020, OTIUIHO.
[ToyHOCTBIO yCIIEIIHOE pelieHre, 0e3 OmMOOK U MOJHOCTHIO
camocTosiTenpbHO. Mnu pelieHne HecTaHJapTHOW 3anayu, rie
oTpedoBaIOCh:
- 1ubo nelicTBUE B HOBOW, HEMPUBBIUHOM CUTyallUu (B TOM YHCIIE
NEUCTBUSL M3 paszziena «YUYEHUK MOXKET HAydHUThCS» IPUMEPHOU
[MpOTrpaMMBbl);
- 100 WCMOJb30BaHNE HOBBIX, YCBAUBACMBIX B JaHHBIH MOMEHT
3HaHUN (B TOM YHUCIJIE€ BBIXOJALIMX 32 PaMKH OMNOPHOW CHCTEMBb
3HAHUU 110 IPEIMETY).
- yMEHHUE eHCTBOBAaTh B HECTAHAAPTHOW CUTYaI[MH — ATO OTIMYHNE
OT HEOOX0IUMOro BceM ypoBHs. OObeM MPaBUIBHO BBHIMOIHEHHBIX
3amaHuil 6azoBoro ypoBHs oT 81 mo 100% u or 51% no 100%
3a/laHUi TIOBBIIIEHHOT'O YPOBHS.

OOmUMHU KPUTEPHUSMU BBICTABIICHHS OIIEHKH 32 BBITIOTHEHHYIO

paboty B10-11 kaccax sBJISIOTCA:

Onenka «5» - Beimonaeno 91-100% oobeMa

3aganus; Omenka «4» - spmoinneno 76-90%

oObeMa 3amanus; OueHka «3» - BBIIOJHEHO 51-

75% o6neMa 3agannst; OIeHKa «2» - BBIITOJIHEHO

50% i MeHee 00bEMa 3a0aHU,

Kpurepun 1 HOpMBbI TOCTHKEHU N 00VIAIOIIINXCH B COOTBETCTBHUM C

IlonoxkeHnemM «O ®OPMAX, IEPUOJIUYHOCTHU, HOPAJKE TEKYIIEIO

KOHTPO.JISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM ATTECTALIUA
OBYYAIOIIIUXCS» ot 26.07.2023r.




KOHTpOJ]I)HO-I/[Z}MepI/ITe.HLHI)Ie MaTepuajbl AJIs1 IPOBEACHUSA

(AIMUHHCTPATUBHOIT) MPOMEKYTOYHOI aTTeCTAIIMU

no omosorum g 10 Kiacca.

Cneyughuxauus.

1. Hazunauenne KUM

Pabota nmpennasHaueHa A IpoBeEHUsI TPOLEAYPbl HTOTOBOIO KOHTPOJIST MHANBUYaTbHBIX
nocTuxkeHui oOywaronmxes 10 kigacca B 00pa3oBaTeNbHOM YUPEXKIECHHHM IO MpeIMeTy

«buonorus

HUTOTrOBOI'O KOHTPOJIA MHAUBUAYaJIbHBIX JOCTHXKEHUM 06yqa101unxc51.

3. CTpyKTypa M coaepkanne padorbl

Ha ocHoBaHuMM [OKyMEHTOB, IepeducieHHbIX B 1.2 Cneunduxanuu, paspabdoTan
Konudukarop, onpeaersromuii B cootBeTctBUM ¢ TpeboBanusimu PKI'OC  cpennero
o0rmiero o0pa3oBaHMsl IJIAHUPYEMbIE pe3yJbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTenbHON
IpOrpaMMBbl CpEAHEro oo1ero oopa3oBaHus No npeamery «buosnorus» st mpoBereHus

B pa60Te MMPEACTABJICHLI 3aJaHUA 62130BOFO, IMMOBBIICHHOI'O U BBICOKOT'O YPOBHH.

Pacnpedenenue 3a0anuil no 0CHOBHBIM paA30enam

Paznen kypca Yucio 3aganun
MoJieKynsipHBIi YPOBEHB )KU3HU 7
KiterouHblil ypoBeHb KHU3HU 4
OpraHu3MeHHbIN YPOBEHb JKU3HU 3
Hroro: 14

Konudguxarop uToroBoii KOHTPOJILHOI padoThI 10 GUoJIOruK 1JIst yyauuxcs 10 kiaccos.

(Mcronp3oBanbl 0003Ha4YeHHsT THIA 3aaaHuid: B — 3amanue ¢ BeiOopom orBeta, KO — 3amanue ¢
KpaTKuM oTBeToM, PO — 3aaHue ¢ pa3BEPHYTHIM OTBETOM.)
VYenoBHble 0003HaueHHs: YpPOBEHb CIOKHOCTU: b — 0a30BbIif ypoBeHb cioxHOcTH, IT —

MOBBIIIEHHBIN ypPOBEHb, B — BBICOKNI yPOBEHb

Ne baok OO0beKT oneHnBaHUS Kon Tun | Yposen | Makcu
cofiep:KaHus npoBepsie |3aaa b MaJIbH
MBIX HUA | CJIO)KHO bl
YMEHH CTH o0ann
3a
BBINOJI
HeHHe
1. |OpranusmenH | Pasmuuus opranusmos B 3aBucumoctu ot (1.1.4.,2.5. | KO IT 2
Bl YPOBEHD crocoba MUTaHus: TeTepoTPOdBI
KU3ZHU (canmpouThl, XUIIHUKH, TTAPA3UTHI) U
aBTOTPOdBI (HOTOTPOPBI, XEMOTPOPHI).
YMeHue aenarte MHOKECTBEHHBIN BBIOOD
2. |OpraHu3MeHH Pa3mMHOXeHHE OpraHu3MOB — TOJIOBOE U 14.2.6.2. | KO IT 2
bl YPOBEHB Oecrooe.
KHU3HU YMeHHe TPOBOJUTH COOTBETCTBUE
3. |OpranuzMeHH WNuauBuayanbHOE pa3BUTHE OpraHu3mMa 1.1.2, KO I1 2
bIil ypOBEHB (oHTOrEeHE3). DMOPHOHATIBHBINA U 1.3.3.,1.4.
KU3ZHU MOCTIMOPHUOHATBHBIN TEPU OBl PA3BUTHUS ,
OpraHu3Ma. YMeHue NpOBOAUTh 2.1.1.

COOTBCTCTBHC




4, |OpraHu3zmMeHH MyTanuu, uX MaTepruaJibHbIe OCHOBBI — 122,14, | KO
bIil YPOBEHb W3MEHEHHE T'€HOB U XpOMOCOM. YMEHHE ,
KU3HA MPOBOJIUTH COOTBETCTBUE 21.1.,
2.1.2.
5. |OpranusmeHH ['eneTnueckue 3akOHOMEPHOCTH 1.1.2,, KO
BIif ypOBEHb |HACIIeOBaHUs, ycTaHOBIeHHbIe [.Mennenem, |1.1.3.,1.4.
KHU3HU WX IUTOJIOTHYECKUE OCHOBBI. :
Monorubpugnoe ckpemuBanue. Ymenne |2.1.1.,2.3.
pemaTh OMOJIOTHYECKUE 3a1a9n
6. |OpranuzMeHH I'eneTnyeckue 3aKOHOMEPHOCTH 1.1.2, KO
bIif ypOBEHb |Hacle0BaHud, ycTaHOBIeHHbIe [.Mennenem, |1.1.3.,1.4.
KU3HU WX IIUTOJIOTMYECKHE OCHOBEI. J[urubpuaHoe :
CKpelMBaHue. YMEHHUE pelllaTh 2.1.1.2.3.
OHMOJIOrMYeCcKre 3a/1a4u
7. |OpranusMeHH ['eHeTHYECKME 3aKOHOMEPHOCTH 1.1.2, PO
BIif YPOBEHb |Hacjen0BaHus, ycTaHOBJIeHHBIe [.Mennaenem, 1.1.3.,1.4.
KU3ZHU WX [IUTOJIOTHYECKHE OCHOBBL. JlurudpuaHoe ,
CKpelIMBaHue. YMEHUE pellaTh 2.1.1.,2.3.
OMOJIOTHYECKUE 33Ul
8. Kiterounsrit OCHOBHBIC YaCTH B CTPOCHHUH KJICTKH. 1.1.1,, KO
YpOBEHb [ToBepXHOCTHBIN KOMITJIEKC KJIETKH — 121,14
KU3HU ounonorudeckas MemOpana. [{uTommasma ¢ ,
OpPraHOMJaMU U BKJIIOYEHUAMHU. Sapo ¢ 2.6.1.
XPOMOCOMaM. [TocrosiHHbBIE U
BPEMEHHBIE KOMITOHEHTHI KIIETKH.
MemOpaHHbIe U HEMEMOPaHHbIE OPraHOMIbL,
uX (pyHKIIMH B KJIETKe. YMEHHE JeIaTh
MHO)KECTBEHHBIN BBIOOD
9. | Knerounsrii OCHOBHBIE YaCTHU B CTPOEHUHU KJIETKH. 1.1.1, PO
YPOBEHb IToBEpXHOCTHBII KOMILJIEKC KJIETKH — 1.2.1.,1.4.
KU3HU ounosnoruveckas MmemOpana. [{utomnasma ¢ ,
OpraHoMJaMHU U BKJIIOUEHHUSMU. SAapo ¢ 2.4.,2.6.1.
XpOMOCOMaM. [TocTostHHBIE U
BPEMEHHBIE KOMITOHEHTBI KIIETKH.
MemOpaHHbIE 1 HEMEMOpPaHHBIE OpPraHOUbI,
uX (pyHKIMM B KJIeTKe. YMEHHE paboTaTh ¢
PUCYHKOM
10. | Kierounsrii JIMnnonHbIM U TaryIouIHbI Ha0Op 1.1.1,, KO
YPOBEHb XpPOMOCOM B KJIETKaX. YMEHHE peniaTh 1.2.2.,
KU3HU OHMOJIOTHUECKHE 3aJaun 1.3.2.,1.4.
2.3.
11. | Kuerouusrit Knerounsrit ukn xu3au kietku. Jdenenne |1.3.2.,1.4. | KO
YPOBEHb KJIETKM — MUTO3 U Mei103. CoMaTnyecKue u ,
KU3HU IIOJIOBBIE KJIIETKU. YMEHUE IPOBOAUTH 2.6.2.
COOTBETCTBHE
12. |Monekynsipusl | Crpykrypa u ¢pyuknuu JJHK —nocurens  |1.4.,2.2.1. | KO
1 YpOBEHb HACJIe/ICTBEHHON HH(POPMAIUK KIIETKH. , 2.3.
JKU3HU Permukanus JIHK. Matpuunas ocHoBa

penmukanuu J{HK. ITpasuiio




KOMIUICMEHTAPHOCTH. YMEHHE pelaTh
OHMOJIOTHYECKUE 3a0a4l

13. [MounekynspHbI [Iporieccyr GnocuHTE3a MOJIEKY OeIKa. 13.1,14. | KO b 1
1 ypOBEHb Ortanbl cuHTe3a. MaTpuuHoe ,
JKU3HU BOCITPOM3BOJICTBO OCJIKOB B KJIeTKe. YMenue |[2.2.1.,2.3.
peliaTh OMOJOTHYECKHE 3a1aun
14. |MonekynspHbl [ToHsTHE O KJIIETOYHOM JIBIXAHUH. 131.,14. | PO B 3
1 ypOBEHb BeckucnopoaHbiit 1 KUCIOPOAHBIN 3TAIbl ,
JKU3HU JIBIXaHUs KaK CTaJIMU SHEPreTUY €CKOro 2.2.1.,2.3.
obecrnieyeHus KJIETKU. YMEHUE pelarhb
OHONIOrnUecKue 3aa9u
Hmoeo 26

KOIM®UKATOP

Ilepeuens anemenmos cooeporcanisl, nNposepsaemMvlx Ha KOHMPOTIbHOU padbome no OUoI02uu

Kon IIpoBepsieMmble yMeHUsI

3JIEMEHTOB
1. 3HaTb/MOHUMATH

1.1 MemoObl HAYYHO20 NO3HANUS, OCHOBHbIE NOJIONHCEHUS OUOIO2UYECKUX
3GKOHO8, NPABUI, Meopull, 3aKOHOMEPHOCMEll, 2UNOmes3.

11.1 OCHOBHBIC ITOJIOXKCHHS OMOJIOTHYECKUX TEOPUi (KJIETOYHAs, XpPOMOCOMHas)

112 cymHOCTh 3akoHOB (I. Mennens, 3apoAbIeBOro CXoncTBa)

1.13 CYIIHOCTb 3aKOHOMEPHOCTEN (M3MEHUYUBOCTH; CLIETIIIECHHOTO HACJIeIOBAHNUS,
HACJIeIOBaHUs, CLIETIJICHHOI'O C [10JIOM; B3aUMOZEHCTBHSI T€HOB U UX
IIUTOJIOTMYECKUX OCHOB); MMpaBmJ (qoMuHupoBanus I. Mennens)

114 METO/Ibl HAYYHOI'O [TO3HAHUSI, IPU3HAKHU KUBBIX CUCTEM, YPOBHHU
OpraHu3aliy )XUBOW MaTepuu

1.2 cmpoenue U NPU3HAKU OUON0SUYECKUX 0ObEeKMOo8

1.21 KJIETOK IPOKAPHOT U 3yKapuOT: XUMHUYECKHIl COCTaB U CTPOEHUE
OpraHoMJI0B

1.2.2 T€HOB, XPOMOCOM, FaMeT

1.3 CYWHOCMb DUONOSUYECKUX NPOYECCO8 U ABTEHU

131 00OMeEH BEIECTB U MPEBpaIEHUsI JHEPTUHU B KJIETKE U OpraHUu3Me,
IJIACTUYECKUI M SHEpreTuyeckuii o0OMeH

1.3.2 MHUTO3, MEH03, pa3BUTHE FAMET Y TO3BOHOYHBIX KUBOTHBIX

1.3.3 OIJIOAOTBOPEHNE Y TO3BOHOUHBIX )KMBOTHBIX; Pa3BUTHE W pa3MHOXKEHHE,
WHANBUAYAIbHOE pa3BUTHE OpraHu3Ma (OHTOTCHE3)

1.4. COBPEMEHHYIO OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHMBOJIUKY 110
IIUTOJIOTUHU, T€HETHKE, OHTOT €HE3Y

2.YmeThb

2.1 00bsCHAMb

211 POJIb OMOJIOTHYECKUX TEOPUH, 3aKOHOB, IPUHLIUIIOB, TUIIOTE3 B
(hopMUpPOBaHNU COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHBI MUpa

2.1.2 MPUYMHBI HACJIEICTBEHHBIX U HEHACIIEICTBEHHbIX U3MEHEHU,
HACJICICTBEHHBIX 3a00JIeBaHUM, TEHHBIX U XPOMOCOMHBIX MYyTallUi

2.2. VCMAHABIUBAMb 83AUMOCEA3U

221 CTpOCHMSI U PYyHKIMI MOJIEKYJI, OPTaHOHI0B KJIETKH; IJIACTUYECKOTO U
SHEPreTUYeCcKoro 0OMeHa; CBETOBBIX U TEMHOBBIX peakinii poTocuHTe3a




2.3. peuiams 3a7]a41 Pa3HOH CIIOKHOCTHU MO TEHETHUKE U IIUTOJIOTUHU (COCTABISTh
CXEMbI CKpPEITMBAHUS)

24, PACno3Hasamsv U ONUCHIBAMb KIETKH PACTEHUH U )KUBOTHBIX

2.5. 8b1516/151Mb OTIIMYUTENbHBIE IPU3HAKH PA3JIMYHBIX OPraHU3MOB

2.6 cpasHueams (U 0eaams 8bl80ObL HA OCHOBE CPABHEHUSL)

2.6.1 OMoJOrnYeCcKre 00bEKTHI (KJIETKH)

2.6.2 MUTO3 U M€i03, 0€CNOI0€ U TI0JI0BOE Pa3MHOKECHHE

4. Bpems BbInoJIHEeHUsI padoThI
[IpumepHOe BpeMs Ha BBIIIOJHEHHUE 3aJaHUH COCTABIISET:
1) nns 3aganuil 6a30BOro ypOBHSI CIIOKHOCTH — 1 MUHYTA;
2) st 3aJaHUI TTOBBIIIEHHOM CIOKHOCTU — OT 2 710 3 MUHYT;
3) Ans 3a7aHUI BBICOKOTO YPOBHS CIO)KHOCTH — 10 5 MUHYT
Ha Beimosnnenue Bceit pabotel otBoauTca 40 MUHYT.
5. JlonoJiHUTeIbHBIE MaTepHaAJIbl H 000py10BaHNe
[Tpu npoBeneHnu paboTHI TOMOJHUTENBHBIX MaTepHaIOB U 000pyI0BaHUM He Tpedyercs.
6. OneHKa BBITOJHEHHS OTAEJBHBIX 321aHUH U PadOTHI B 11eJIOM
1. 3a BepHOE BBINOJIHEHUE KaKI0ro U3 3aaaHuil 1-15, B3 BeicTaBisercs 1 Gami, B apyrom
cirydae — 0 0aoB.
2. 3a BepHOE BBHINIOJIHEHNUE KaxA0ro u3 3ananuii B1—Bo BeicTaBnseTcs 2 Ganna. 3a OTBETH HA
3a/aHusl BbICTaBisieTcs 1 6ai, ecny B OTBETE YKa3aHbl ABE JTOObIE IU(PHI, TPEACTaBICHHbIE
B dTajoHe oTBeTa, U 0 GayuioB BO BcexX Npyrux ciuydasx. Ecom oOyuwaromieiicst yka3biBaeT B
oTBeTe OOJNbIIE CHMMBOJOB, YeM B MPABWJIBHOM OTBETE, TO 32 KaKIbIi IHUIIHUNA CHMBOJ
cHmkaetcs 1 6amr (1o 0 6ayyIoB BKIFOUMTENILHO). 32 OTBET Ha 3a7aHusi Bs—Be BeicTaBisieTcst
2 Gamna, 1 Gamn, ecim momymieHa ogHa omuOka, U 0 GamioB, eciau JAOMYIIEHO JBE U Oolee
OIITUOKH.
3.3amanust Yactu 3 OIIEHUBAIOTCS B 3aBUCHMOCTH OT TIOJTHOTHI U TIPaBHIILHOCTH OTBETA.

CucremMa oLleHUBAHMS UTOTOBOI KOHTPOJIbHOI padoTHhI 10 OHOTOTHM

OTBeThI

Ne Bapuanr 1 Bapuanr 2

1 r B

2 0 a

3 0 0

4 r 6

5 a a

6 B a

7 a 6

8 B r

9 a a
10 a a
11 20 4
12 30 40
13 300 900
14 AABB AaBB
15 25 25
B: Brad OBr
B: abr aon




B3 or or
B 211212 212112
Bs 121323 12331
Bs 123321 122122

Yacre 3. Bapuanr 1

1) B mpoliecce mmMKoNMM3a TpU pacUISIUIEHUH | MOJNEKyNbl TIIOKO3bI oOpasyercs 2
MOJIEKYJIbl TUPOBUHOTPATHOM KUCIIOTHI U BBIJEISIETCS SHEPrus, KOTOPOH XBaTaeT Ha CHHTE3 2
Moutekysn ATO.

2) Ecnu oOpa3zoBaniocs 112 Mosnekysasl MUPOBUHOTPATHON KUCIOTHI, TO, CJIEAOBATEIBHO
pacIleruIeHnIo moaBeprioch 112 : 2 = 56 MoneKys IIHOKO3BI.

3) Ilpu moiMHOM OKHMCIIEHMH B pacyeTe Ha OJHY MOJIEKYIy TJHOKO3bl oOpasyercs 38
Moutekysr ATO.

CrnenoBarenabHO, TIPU TIOJHOM OKHCIIEHHH 56 MOJEKYJIBI TIIIOKO3bl 00pasyercs 38 x 56 =
2128 monekyn ATD
2.

1) T'enortunsr pomuteneii: 1) Xenckas ocodp: aaBb (maer aBa tmuma ramer aB; ab.
Myskckast 0cobn: aabb (omuu Tum ramer ab).

2) I'enotumsl TOTOMCTBA: aaBB, aaBB.

3) @eHoTHmBI TIOTOMCTBA: aaBB — CBETIOBOJIOCHIE, ToiybOormasele; aaBB —
CBETIIOBOJIOCHIE, Kaperiasble.
1) OTBer BKIItOYAET B ceOsi BCE HA3BAHHBIC BBIIIC 3JIEMEHTBI, HE COIEPKUT OMOIOTUYECKUX
omu6O0K (3 6amna)
2) OtBer BKIIOYaeT B ceOs /Ba M3 HA3BAHHBIX BBILIIC 3JIEMEHTOB M HE COAEPXKUT
6uonornyeckux omm6ox, MJIM oTBeT BKIItOYaeT B ceOsi TpH Ha3BAaHHBIX BBIIIE 3JIEMEHTA, HO
CONlepKHUT OMoJorudeckue ommoku (2 6ana)
3) OtBer BKIIOUAET B ceOsl TOJIKO OAMH M3 HA3BAHHBIX BBILIE 3JIEMEHTOB U HE COAEPKUT
ounonornueckux omubdok, MJIM oTBeT BKIIOYaeT B ceOs IBa M3 Ha3BAHHBIX BEIIIC IIEMEHTOB,
HO COIEPKUT Ouonornyeckue omuoku (1 6amr)
4) OtBeT HenpaBUIbHBIHN 0
5) MakcumanbHBbIN 6aii 3

Bapuanr 2

1) B mnpouecce sHeprernyeckoro oOMeHa, B XOJI€ KUCIOPOAHOIO 3Tama M3 OIHOM
MOJIEKYJIbl TJIIOKO3bl oOpasyercsa 36 monekyn AT®, crnepoBarenbHO, DIHMKOIU3Y, a 3aTeM
MOJIHOMY OKHCJICHUIO MOABEPIIochk 972 : 36 = 27 MoJIeKyI IIIIOKO3bI.

2) Ilpn mmkoim3e omHAa MOJIEKyJia IIMIOKO3bI pacuieruisiercst 1o 2-yx monekyn [IBK c
obpazoBanueM 2 Mosiekya AT®. [TosTomy koimdectBo mosiekyn AT®, oOpa3oBaBIIMXCS MPU
ITIMKOJIN3€, PaBHO 27 X 2 = 54,

3) Ilpu mosHOM OKMCJIEHMM OIHOM MOJIEKYJNbI IVIFOKO3bl oOpasyercss 38 moinekyn ATO,
CIJIEZIOBATENIbHO, IIPU MOJIHOM OKHUCIEHHH 27 MOJIEKYN INoKo3bl oOpasyercs 38 x 27 = 1026
Mosekysn AT®.

2.

3)OTBET: 25% — romy0ormna3slii, CBETJIOBOJIOCHIM.

1) OtBer BrIItO4YAeT B ceOs BCe HAa3BaHHBIC BBIIIE JIIEMEHTHI, HE COIEPKUT OMOIOIMUECKUX
omu6O0K (3 6amna)

2) OtBer BKJIIOYaeT B ce0s /Ba M3 HA3BaHHBIX BBIIIE JJIEMEHTOB M HE COAECPXKUT
ounonorndyeckux omuook, MJIM oTBeT BKIItOYAET B ce0s TPY HA3BaHHBIX BBIIIIE AJIEMEHTA, HO
CONlepKHUT OMoJoruueckue ommoku (2 6ana)



3) OTBer BKJIIOUAET B CeOS TOJILKO OAMH M3 HA3BAHHBIX BBIIIE DJIEMEHTOB M HE COMEPKHUT
ounonornyeckux ommodok, MJIM oTBeT BKIIFOYaeT B ceOsl ABa U3 HA3BAaHHBIX BHIIIE AIEMEHTOB,
HO COICPXKUT Onojornyeckue omuoku (1 6asmn)

4)OTtBeT HenmpaBWIbHbBIN 0

5)MakcuMalbHbIH 0a 3

MaxcumanvHolil nepsuyHblll 6ALL 3a 8bINOJHEHUEe 6cell pabombl — 32.

[IIkana mepeBoaa MEPBUYHOTO OajIa 3a BHIMOJHEHUN KOHTPOJIbHON pabOThl B OTMETKY 110 5 -

HOM 1IKaJie

OTmeTka 1o S-
HOW IIKaJIe

Heppurambii 0-9 10-19 20-26 27-32
0asn




HTorosasi kOHTpoOJIbHaAsI padoTa mo OuoJiorum 3a kype 10 kiacca
BAPUAHT 1
Yacrb 1. ITpu svimonnenuu 3adanuii 1-10 euibepume u3 HeCKOMbKUX 6apUAHMOs 0meema 0OUH
8epHbiLl
1. K neopzanuueckum eeujecmeam KjiemKu OmMHOCAMCA
a) JKUPbI B) Oenku
0) HYKJICHHOBBIE KU CIIOTHI ') BoAa
2. I'noko3a aenaemcea monomepom:
a) reMorjgooMHa  B) IMIEpUHA
0) rMKoreHa T') aJpeHaInHa
3. Ilpu nonusicenuu memnepamypovt aKmMueHOCMb hepmenmos
a) YBETMYMBACTCS B) HE U3MEHSETCA
0) 3ameIseTcst ') CHayaja 3aMeJIIeTCs], IOTOM YBEITUYMBAETCS
4. B cocmae nykneomuooe PHK ne éxooum:
a) aJlcHUH B) T'yaHUH
0) ypauusi  T) THMUH
5. Cunmes monexkyn AT® 6 knemxe modxcem npoucxooums 6:
a) MUTOXOHJIPUSIX M XJIOPOIJIACTaX  B) sApe U pubocoMax
0) annapate [01b/KM U TM30COMax T') XpOMOCOMAX U SJpPBIIIKE
6. Cxkonvko monekyn AT® oopazyemcsa npu 6€CKUCI0pOOHOM PACUienIeHUU 2THOK03bl?
a)38 0)4 B) 2 r) 36
7. Bupycot mocym pazmnoscamoca
a) TOJIBKO B KJICTKE XO35IMHA ~ B) MyTEM MPOCTOTO JICJICHUS
0) TOJIBKO OECOJIBIM IMTyTEM  T') TOJIBKO MOJIOBBIM ITyTEM.
8. K oonomemopannvim opzanoudam KiemkKu OmHoCAMCA

a) pub0COMBI B) JIU30COMBI
0) bepMeHTHI I') MUTOXOHAPUH
9. B annapame I'onvoxcu oopasyromces:
a) JIM30COMBI B) pUOOCOMBI
0) XJIOpOIIacThI ') MUTOXOHJIPUHU
10. Hacneocmeennas ungopmayus 6 Kiemkax 6aKmepuii coo0epiHcumcs 6:
a) xoneuesoit JJHK B) JuHeiHoi JJTHK
0) sape r) pubocomax

11. B aopax Knemok cau3ucmoil 000104Ku KUMEYHUKA NO360HOUHO20 HCUueomnozo 20
xpomocom. Kaxoe uucno xpomocom 6yoem umems a0po 3u2omuvl I3mozo Hcueomnozo? B
oteeT 3anuimte TOJIBKO cooTBeTcTBYIOI1IIEE YHCIIO.

12. B monexyne ITHK Koauuecmeo HyKaeomuooeé ¢ yanunom cocmaensiem 20 % om
oowezo yucna. CKonbKo HYK1€0muooe ¢ % ¢ mumunom é smoii monekyne. B otser
zanumute TOJIBKO cooTBeTcTBYIOIIIEE YUCIIO.

13. benok cocmoum u3 100 amunoxuciom. Onpeodenume uucio HyKjieomuooe 6 MojieKyie
/HK, kooupywweit oannwiii oenok. B orser 3anummre TOJIBKO cooTBeTCcTBYIOIIEE YU CIIO.
14. Y cooax uépnasa wepcmov (A) oomunupyem nao Kopuuneeoiu (a), @ KOpOmMKOHO20CHb
(B) — nao nopmanwvuoii orunou noz (b). 3anummre reHOTHI YEPHON KOPOTKOHOIOM COOAKH,
reTepO3UroTHOM TONBKO MO MPU3HAKY JJTMHBI HOT.

15. IlIpu camoonvinenuu 2emepo3uzomHo20 8bICOKOPOCI020 pacmenus 20poxa (8blCOKUil
cmeoenvs — A) 0ona kapaukoswvix popm pasna (%).

Yactn 2.



Bi. Buibepume opeanoudvl Kiemku, cooepycaujue HACAE0CMEEHHYI0 UHpopmayuio.
Buvibepume mpu eepuvix omeema u3 wiecmu.

a) sSapo T') JIN30COMBI
6) anmapat [onb1xu 1) puOOCOMBI
B) MUTOXOHJIpUH €) XJIOpOIJIaCThI
Bo. K sykapuomam omnocam. Bvibepume mpu 6epHuix omeema u3 wecmil.
a) OOBIKHOBEHHYIO aMEOy T') IPOXKIKU
0) MansgpuitHOr O Mapa3uTa 1) XOJIEpHBII BUOPHOH
B) KUIIEYHYIO TAJIOYKY €) BUpYC HMMYHOJe(DUIINTA YeTOBeKa

B3. Onpeoenume o0ea npusnaka, «6blnadawuwiux) u3 o0uie2o Cnucka, W 3anuuwiume 6
omeem 0yKevl, 00 Komopuvimu onu ykazanwl. Ilonoeoe pazmnoicenue cnocoocmeyem:

a) U3MEHEHUIO TJIOIOBUTOCTH OPraHU3MOB

0) 000CTPEHNIO MEKXBUIIOBON OOPHOBI

B) KOMOMHAIIMK T'€HETHYECKOI0 MaTepraia pOIUTEIbCKUX TaMeT

I') YBEJIMYEHUIO pa3HOOOpa3us (EHOTUIIOB

1) YBEITMYCHHUIO TEHETHYECKOro pa3Hoo0pasusi O1arogapsi KpOCCHHIOBEPY
Ba. /Tna kascooii ocobennocmu oenenHus KaemKU YCHMAHOBUME, XAPAKMEPHA OHA O
MUMO3a UIU Mell03a:

OCOBEHHOCTH THUII AEJTEHUSA
A) B pe3ynbTare 00pasyroTcs 2 KIETKU 1) muTO3
b) B pesynbTare 00pa3yroTcs 4 KISTKH 2) meito3

B) nouepHue KIETKH rarionIHbI
I') nouepHue KIETKU TUILIONTHBI
J1) mponCXOaST KOHBIOTALIMS U IIEPEKPECT XPOMOCOM
E) He nmponcxoauT KpoCcCHUHIoBep

Bs. Yemanoeume coomeemcmeue Mechoy xapakmepucmuxoﬁ mymauuu u ee munom.

MNPUYNHA MYTALIUA
A) BKJIIOUEHME JIBYX JIMIITHUX HYKIEOTUA0B B Monekyny JIHK 1) rennas
b) xpaTtHOE yBEenMUeHUeE yncaa XpoMOCOM B TarjIONAHON KIIETKE 2) reHOMHast
B) nHapy1ieHue nociaenoBaTeaIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIE Oerka 3) XxpoMocoMHas

I') noBopoT y4yactka xpomocomsl Ha 180 rpagycos
J) yMeHbIIIEHHE YHCIIa XPOMOCOM B COMAaTUUYECKOH KJIeTKe
E) oOMeH yuacTKaMu HETOMOJIOTMUHBIX XpOMOCOM

Bes. Ycmanoeume coomeemcmeue Me.)f('oy op2anamu u 3ap00blmeebmu aucmkKamu, u3
Komopuslx OHU pa3euearomcs.

OPI'AHBI 3APOABINIEBBIE JIUCTKHN
A) ToJIOBHOI MO3T 1) skronepma
b) meuenn 2) sHTOHEpPMA
B) kpoBb 3) Me3omepma

I') koctu
J) momxemynouHas xKesnesza
E) snunepmuc koxu

YacTtb 3.
Penmire 3agaun




1. B mporecce rmkonu3a oopazoanuch 112 monekyn nupoBuHorpaaHoi kuciotsl ([1BK).
Kakoe xommuecTBO MOJIEKYI MIFOKO3bI TOJIBEPIIIOCH PACHIEIIIIEHUIO U CKOJIBKO MoJieKysn AT®
o0pa3yeTcs Mpu MOJTHOM OKHCJIEHUH TIIFOKO3bI B KJIeTKax 3yKaproT? OTBET MOSCHUTE.

2.V 4deyioBeKa TEMHBIN BET BOJIOC (A) TOMUHHUPYET HAJl CBETJIBIM I[BETOM (a), KapUil 1IBET
a3 (B) — Han ronyosim (D). 3anumimTe reHOTUITBI POIUTEINICH, BO3MOXKHBIE (PEHOTHIIBI U
TEHOTUTIBI IETEH, POAUBIINXCS OT Opaka CBETIOBOIOCOTO rOJIy0O0ria3oro My>K4YiMHbI U
reTEPO3UTOTHOM Kaperia3oil CBETIOBOJIOCOU KEHIIIMHBI.



HNToroBasi KOHTpPoOJIbHAsI paboTa mo 6moJioruu 3a Kype 10 kiaacca

BAPUAHT 2
Yacrb 1. ITpu svimonnenuu 3adanuii 1-10 euibepume u3 HeCKOMbKUX 6apUAHMOs 0meema 0OUH
8epHbiLl
1. K opzanuueckum eeugecmeam KiemKu pacmenuil OmHoCUmcs
a) Boza B) Kpaxmal
0) XJIOpHU1 KaIbLIHs I') IOBapeHHas COoJib
2. Haubonvuiee Konuuecmaeo Inepuu 8vbl0e11€mcsa npu pacuienieHuu 00H020 2pamma
a) Kupa B) TJTFOKO3bI
0) Oenka T') IEJUTIOIO03BI
3. Monomepamu HyK1eUHOGbIX KUCIOM AGIAIOMCA
a) HYKJICHHOBBI€ KU CIIOTHI B) aMUHOKHCJIOTBI
0) HYKJICOTUIBI ') a30TUCTBIE OCHOBAHUSA
4. B nepenoce Kucnopooa u y2ieKucioz2o 2a3a  opzanume yuacmeyem
a) pubpuHOTreH B) pubpuH
0) remMoryIo0uH T') KOJUIareH
5. Kaxue opzanouowt knemku cooepycam coocmeennyro /[HK?
a) XJIOPOTUIACTHI B) puOOCOMBI
0) xomruiekc [oybmxmn T') JIN30COMBI
6. Kakoea ponv monexkyn AT® ¢ knemxke?
a) o0ecreunBarOT OpraHu3M dHEPrue B) YCKOPSIFOT XUMHYECKHUE
peaxuu

0) y4acTBYIOT B 00pa30BaHHMH KIETOYHBIX CTPYKTYp T) MOTJIOLIAIOT SHEPTUI0
COJIHEYHOTO CBETa
7. Ckonvko monekyn AT® oopazyemcsa npu KUciopooHom pacuienienuu 2iaoKo3vl?

a)38 06)36 B) 28 r)2

8. K osymemobpannvim opeanoudam KjiemKku OmHoCAmcs
a) pubOCOMBI B) JIU30COMBI
0) )KTyTUKH I') MUTOXOHAPUH

9. B knemkax npokapuom 2eHwl, 8 KOMOPHIX XPAHUM C HACEOCMBEHHAs UHpopmauus,
PAacnouodcensl 6

a) [UTOIIa3Me B) s1pe

0) MUTOXOHIPHUSIX r) pubocomax
10. Buonozuueckoe oxucienue udém npu 00A3amenbHoM y4acmuu

a) kuciopona B) (pepMeHTOB

0) TOPMOHOB  T') HYKJICMHOBBIX KHCJIOT

11. Y nnoooeoit myxu opo3opuist 6 comamuueckux KiemKax co0epiHcumcsa 8 xpomocom,
a 6 nonosvix k1emkax? B otBet 3anumute TOJIBKO cooTBeTcTBYyIO1IIEE YHCTO.

12. Kakxou npouenm nyxkneomuooeé ¢ yumosunom cooeprcum /AHK, ecnu oonsa eé
A0eHUHO08bIX HYK1eomuooe cocmasnaem 10% om ooweco uucaa. B oTBeT 3anuinTe
TOJIBKO coOTBETCTBYIOIIEE YUCIIO.

13. Kakoe uucno Hyknieomuooe 6 2ene Kooupyem nepeudHylo CmpyKmypy oeika,
cocmoawezo uz 300 amunokucnom. B oteet 3anumute TOJIBKO cooTBercTByMO1IEE
YHCIIO.

14. IlIpu ckpewpueanuu xncénmozo(A) znaoxozo (B) (Ouzomoszuzoma) u 3enémnozo (a)
mopuwgunucmozo (b) 2opoxa ¢ FI1 noayuunuce ece »ycénameule 2naokue. Onpenenute
TE€HOTHUII CeMsH ropoxa B F1.



15. Kaxoea sepoamnocmu (%) poscoenusn evicokux oemeil y 2emepo3uzonmHsblx pooumeeil
C HUBKUM POCHOM (HU3KOPOCA0CHMS OOMUHUPYEM HAO 8bICOKUM DOCHIOM).

Yactn 2.
Bi. Bwibepume cmpykmypwl, XapaxmepHvle MmMOAbKO 071 PACMUMENbHOU KI1emKU.
Buvlbepume mpu eepuvix omeema u3 wiecmu.

a) MUTOXOHIpUHU I') XJIOPOILIACTHI
0) KJIeTouHas CTeHKa 1) prO0COMBI
B) BaKyOJIU C KJIETOYHBIM COKOM e) anmnapat [onbaxu
B2. K asmompogam omuocam: Bvibepume mpu 6epHbIX omeema u3 wecnu.
a) CIIOPOBBIC PacTEHUS T') IJIECHEBBIE TPUOBI
0) OHOKJIETOYHBIE BOJOPOCIIN 1) XeMOTpO(HbIE OaKTEpUHU
B) BUPYCHI €) OONBIIMHCTBO MPOCTEUIITNX

Bs. Onpeoenume 06a npusznaka, «8blNAOAOUWUX» U3 00ULE20 CRUCKA, U 3anuumiume 6
omeem 0yKebvl, n00 KOMOPbIMU OHU YKA3AHBL.
Ilpu nonoeom pasmuodrceHuu HcueoOMHbIX

a) Y4acTBYIOT, KaK IIpaBUJIO, ABE 0COOU

0) MOJIOBBIE KJIETKK 00pa3yroTcs IyTeM MUTO3a

B) TaMEThl UMEIOT TraIJIOUAHBINA HA00P XPOMOCOM

') TEHOTHUII TIOTOMKOB SIBJIIETCS KOMMEH T€HOTUIIA OAHOTO U3 PONUTENEH

1) TEHOTHUII TOTOMKOB OOBEMHSIET TeHETHYECKYI0 HH(POPMAIIUI0 000UX POIUTENICH
Bs. Yemanoeume coomeemcmeue medxncoy 0co0eHHOCMAMU KJIEMOYHO20 O€leHUA U €20
8UOOM.

OCOBEHHOCTHU KJIIETOYHOT O AEJIEHUSA BUJA AEJIEHUS
A) B pesynbTare JeJeHus NOSBIAIOTCS 4 rarjouHbIe KJIETKU 1) Mmuto3
b) obecnieunBaer pocT opraHos 2) meiio3
B) mpoucxoaut npu 06pa3oBaHUU CIIOP pACTEHHI U TaMeT
YKUBOTHBIX

') mpoucXomuT B COMAaTHYECKUX KIIETKAX

J1) obecneunBaeT Gecrooe pa3MHOKEHHUE U PETCHEPAIIUI0
OpraHoB

E) nonnep:xuBaeT mocTOSHCTBO YHMCIIa XPOMOCOM B ITOKOJICHHSIX

Bs. Yemanoseume coomeemcmeue mercoy Xapakmepucmurkoi Mymayuu u eé 6uoom.
XAPAKTEPUCTUKA BUJI MYTAIIUAN
A) U3MeHeHHe MOCe0BaTeIbHOCTH HYKJICOTUI 0B B MOJIEKYIIE 1) rennas
JIHK 2)
b) usmMeHeHue cTpoeHus XpoMOoCoM XpOMOCOMHasI
B) u3meHenue uncia XpoMoCoM B sipe 3) reHoMHas
I') monmumnoniust
J1) n3MeHeHue o Ce10BaTeIbHOCTH PACTIOJIOKEHHUS T'EHOB

Be. Yemanoeume coomeemcmeue Meafcdy OpP2AHOM, MKAHbIO NO360HOYH0O20 HCUBOMHO20 U
3ap00blme€blM JAUCMKOM, U3 KOMOpo20 ORU 06pa3ylomc;1.

OPTAH, TKAHb |3APOJBIIIEBBIN JINCTOK

A) KUIIEYHHK 1) sHTONEpMA
b) kpoBb 2) me3omepma
B) nmouku

I') nérxue




J) xpsiieBas
TKaHb

E) cepneunas
MBIIIIIA

Yactb 3.

Pemmre 3aga4n

1. B mporiecce kuciopoaHoro srama karadboauzma 0opa3oBaock 972 Monekyinsl ATO.
Onpenenute, Kakoe KOJIMUYECTBO MOJIEKYJI TIIFOKO3bI MO/IBEPITIOCH PACIIEIIIICHUIO U CKOJIBKO
Mosieky1 AT® oOpazoBanoch B pe3yabTaTe INIMKOIM3a U MOJHOro okucieHus? OTBeT
MOSICHUTE.

2. CKkpecTuii TOMO3UTOTHOIO MeTyXa, UMeroliero rpedens (A) u onepennsie Horu (B) ¢
reTepO3UroTHON KypHullel uMeroliei rpedeHb 1 rojbie HOrM (TeHbl He cieruienbl). CaMia u
CaMKy IEpBOro OKOJIEHUs, UMEBIIMX pa3Hble T€HOTHIIbI, CKPECTUIIM MEXKIY COOOM.
Onpenenurte reHOTUIBI POAUTENEH, TEHOTHIIBI U (PEHOTUIIBI THOPUIOB IIEPBOTO U BTOPOTO
ITOKOJICHUH.
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