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MOSCHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydeOHoro mpeamera «buosnorus» u
OCHOBHBIX TOJIOKEHUH (enepaibHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yrayOnénnoro ypoBHs uszydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiayOJIEHHOM YpOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydaroumxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM O0JIACTH HAy4YHOI'O 3HAHHMS, CBA3AHHOTO C OHMOJIOTHEW,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaesieT o0si3aTesIbHOE (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHuE, €ro
CTPYKTYpUpPOBAaHME IO pas3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TMOCIeA0BATeIbHOCTh H3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MNPUHLUI MPEEMCTBEHHOCTH C U3y4YeHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUNH O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO k MIAHUPYyEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOydarolmuxcss MO0 OCBOCHHUIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CcpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOmero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHMOJIOTHH, IMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAaIOIIMUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX UM OpraHM3alMsIX  CpPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHMS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OOYYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TMOJy4aroT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJieHbl OHWOJOrMYEeCKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OaKTepHsiX, OpraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYaIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o y4yeObHOMy mnpenmery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecCKOro pasHooOpaszus IuiaHersl. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHU, AKTyalU3UPYIOTCS 3HAaHMUS OO0ydaroIIMXcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyarTcs SBOJIIOLHOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosnorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
oOy4JaronMMHUCs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOrHuecKux 3HaHui. s
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarommxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COJAEPKaHUM MPOTPaMMBbI
no OHMOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3zydenus: yueOHnoro npenmera «buonorus» Ha yriyOa€éHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid JKUBBIX CHCTEM pa3HOr0 paHra M NOpPUOOpPETEHUE YMEHUU
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHOl o0IacTu
npo(ecCUOHANBHON JIeATeNbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEW, WM K BBIOOpY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Jloctmxenne 1enu u3ydeHus yudeOHoro mpenmera «buomorums» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUMBAETCS PEIICHUEM CIIETYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONyJISALus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloMMXCd C METOJAMH [O3HAHUS >KMBOW IMPUPOJIBI:
UCCJIEIOBATENIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHUH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO ~ IPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICITMPOBAHUE);

oBlaZiecHue OOydYarolUMHUCS YMEHUSIMH: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; TOJIb30BATHCS
OMOJOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJMKOMW; YCTAHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COONIOJATh  MEpBI
npoPUIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, MIPOBEICHUS HKCIIEPUMEHTAIbHBIX
UCCJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJAEITUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCS LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUYECKOM,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHUA B TMPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, DKOCUCTEM, Ouocheprl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBBS
OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakThku — 3a00JieBaHUH,
oOecrieueHne O€30MaCHOCTU KU3ZHENEATEILHOCTH B YPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUI B MOBCEHEBHOM KU3HU;

CO3JaHHE€  YCIOBMM  JUIsl  OCO3HAaHHOTO  BbIOOpa  0OyYarolUMHUCH
WHIUBUTy AIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONIPECICHNI0, B COOTBETCTBUH C
WHIUBUTy ATBHBIMUA HHTEPECaAaMH M MIOTPEOHOCTSIMH PETHOHA.

OO011ee 4YnCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeaHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHMsI OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENIeTCSs Y4YUTelleM Ha OCHOBE  HWMEIOIINXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHMA.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HaykKd M U3y4aeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMOJIOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaUYeHHE OUOJIOTUM B
MMPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIIOPAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBINA, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHotuueckuit), oOunochepupiii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,KuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpTraHU3allH.

N3ydeHne XuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InaHmpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHstue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa JXHMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE IS IPOBEACHHS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsI e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MUKPOCKOID»,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saektpodopes, auddepeHanTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIECMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHra, y4acTUE B CTPYKTyPUPOBAHUU
KJIETKH, TEIUIOperyyisiiuu. MuHepanbHble BEIIeCTBAa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHas CBs3b. BTopuyHas, TpeTHUYHas, YETBEPTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
O0mmii T1UIaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOMCTBAa  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Buael PHK. ®yukunu PHK B kitetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. [J[pyeue wuyxneozuompugocgpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpyktypHas OuUoJOrusi: OMOXUMHUYECKUE U OMO(dU3NUECKUE UCCIEAOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYUl OUOMONEKYI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cunme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriieBooBy», «CTpoeHHe MOJIeKyd JHUNUAoB», «HyKIeMHOBbIE KHCIOTBI»,
«Crpoenue Mmonekyasl ATO».

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
pEaKIUi».

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

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MecCTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUecKylo MeMOpaHy: MacCUBHBIN
(mupdy3us, obneruéunas auddys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomymponunaemocts meMOpanbl. PabGoTa HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3ome. Llutockener. JIprmxxkenne nuroria3mMbl. OpraHoubl
kieTkdn. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyonn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOKHbIE  TJIACTHIBl  (POTOCHUHTE3UPYIOUIUX  JIYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Qunamenmeoi.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. Mukpotpybouku. Kierounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpoOQUIAMEHMAMU U
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIjia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii OenkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mpancnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JeMmoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MPOKApHUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlabopaTtopnass pabora «U3ydyeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpallleHNe JHEPTHH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecnedyeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaIUu3aToOpoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll pomocunmes y obaxkmepuii. Ceemocooupaioujue
nueMeHmvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh oTOCHHTE3a. BrusHue pa3nuuHbiX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U WX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{ukmmueckue peaknun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaswr. llpeuMyniecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHUE MJIsi MPUTOTOBICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGoparopnass  padora «l/3ydyeHuWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUJIa3bl WU KaTala3bl)y.

JlabGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn marpudHoro cunrte3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuums u e€ stanbl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTHM T€HOB y NpOKapuoT. ['mmortesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHBIX, pacteHuid. CITN, COVID-
19, conmanbHbIe 1 MEAUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocobvt 00cmasku 1eKkapcma.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanoBCcKnii.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B HHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epuobl UHTEpGa3bl.

Martpuunbii cunare3 JHK — perumkanwpsa. IIpuanuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permmkanuu JTHK. Xpomocomsel. CTtpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbll  HAOOpel  XpomocoM. ['oMonorumunsie xpomocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perymamuss mMutoTHYEeCKOro HMKIa KiIeTku. [Iporpammupyemas kiaeroyHas
rudesb — anomnTo3.

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

JleMoHCTpauumn

Tabmuipl U cxeMbl: «OKU3HEHHBIN IUKI KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHHUS W IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIECTOYHBIE TPHUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEHW: oOpa3oBarenbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U paciookKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIUAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OcoOEHHOCTH CTpOCHMS, (QYHKIUA U
PAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOHIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBW)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO Tras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHHUE. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEeJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTkU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Yy OpPraHM3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJsiums.

Beigenenne y opranu3mMoB. Beigenenue y pacrteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonu. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPTraHOB BBIJCIICHUS.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHONU cCUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oosne3Hedl. UMmyHHas cucteMa uyenoBeka. KiieTouHbll u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsiqus 'y OprammsMoB. Pasgpaxumocts y
OJTHOKJIECTOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTs wu  perynsuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHas cucreMa u peduekTOpHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YXMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KMUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOM cucTeM. [ unoTtaniamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnupl u cxembl: «OIHOKJIETOUHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «baktepumn», «lIpocrenimme», «Oprasbl LBETKOBBIX PAaCTEHUIN»,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctemb», «CTpoeHue creds»,
«CTpoeHne NHCTOBOM IUIACTUHKW», «TKaHM XUBOTHBIX», «CKEIEeT 4YelOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIl1eyHasi ~ CUCTEMay,
«BplgenurenbHas cUCTEMay, «DHAOKPHUHHAs cucTeMa», «CTpOCHHE MBIIIIIbI,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MNUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIIPBD»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas — cucrema  ntuny», «HepBHas — cuctema
MIIEKOTTUTaromuXx», «HepBHas cuctema uenoBeka», «Pediexcey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
00O0pyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AedcTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydueHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHrne opraHoB IIBETKOBOI'O PACTEHHS.

Tema 10. PazmHokeHHe 1 pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXEHHUSA:  IOYKOBAaHUE,  CIOPYJISLUS,
(dparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTkW, Wik rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. buonmorndeckuii cMbIci
Melo3a M IOJIOBOrO Imporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pasButue. ['amerorenes y uBOTHbIX. [10J10BBIE KENE3bI.
OOpazoBaHue 1 pa3BUTHE MOJNOBBIX KiIeTOK. CiepMaToreHes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

WHauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIEKOMMUTAIOIMIMUX. 3apOJbIIICBbIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII Te€HOB. BrusiHue Ha »MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIA mepuoa. [Ipsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMetamopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMdyeckoe 3Haue€HHE MPSMOTO U HEMNPSIMOTO



Pa3BUTHS, UX PACIPOCTPAHEHUE B IMPUPOAE. THUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodur u cropodut. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHWe CIOp B Ipoiecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe paszMHoOxkeHue», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«PasMHOXeHUEe AP, «Menosy, «XpoMocomely, «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nArymkmn», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTECHUI,
«CTpoeHue cemMsiH OJHOJOJIBHBIX U JBYIOJIBHBIX pACTCHUN», «KU3HEHHBIN LMK
MOpPCKOM  KamyCThD», <«OKWM3HEHHBIM UHKIT MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIMKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMATO30U/I0B, MOJIENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckast padora «BplsiBIcHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTnka — Hayka 0 HACJIE€ICTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Ponp oT€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanumn

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usl ruOPUIOB MepBOro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacLICIUICHUs ITPU3HAKOB. L{uTosIOrMueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKTep HACIEeIOBaHHUS.
Pacuierienre nmpru3HakoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJeloBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKPEILIUBAHUSL.

CuerieHHoe HacieaoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAaHUE TE€HOB, HAPYILICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPHUsI HACIEICTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBIM MEXaHU3M ONpPEAEIICHUS Moda. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIA I0J. ['eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anmMoAeicTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO351UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBeiii 1 BTOpOit 3akoHbI Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3upymrouniee CckpelmuBanue», «HemomHoe aoOMUHUpPOBaHHEY,
«CrierieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoiay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajjIenu3m», «B3aumMoaeicTBHE T€HOBY.

O6opynoBanue: MOAEIb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3ws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM 3aKOHA HE3aBMCUMOTO HACJICIOBAaHUA IIPU3HAKOB, MOIEIb IS
JIEMOHCTPAllMK CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «/3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIIA W cpeabl IpU  (GOpPMUpPOBAHUM (PeHOTHIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUab
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHOU
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. MeWo3 W TIOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejieiax OTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHbBIE W  WHAYUMPOBAHHBIE MyTauuHh. SOepHble W
HUTOIUIa3MaTuueckue myTtanuuu. CoMaTUYEeCKUE U TOJIOBbIe MyTaluu. IIpuyunHbI
BO3HUKHOBEHUS MyTalmuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHOM u3MenunBoctu (H.W. BaBunoB). BHesinepHas M3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

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

Tabmumet u  cxeMbl: «Buasl  u3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTammii.



O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHH,
pucyHku (doTtorpadgum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHIMBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. llocTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y aApo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHas MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToapl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIYJISIIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOe ONPEIEIICHUE T€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACNENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALLCHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K
(bU3nYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesoBekay, «I'eHeTnyeckre 3a00JIeBaHUsI YETTOBEKa.

IHpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuUil. Polb cenekuuu B CO3/IaHUU COPTOB PACTEHUN W TMOPOJ]
*kUBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. Oramnsl KOMOWHAIIMOHHON CCJICKIIMH. HcneiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanuaninOHHBIN U XUMUYECKUNW MYTareHe3 Kak UCTOYHUK MYTalUui y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 111 momydyenns ncxoqHoro Matepuana ajsi CEJICKIHH.

[Tomyuenune MOJIMIUION/IOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpelliMBaHWe, wWid  UHOpuauHr.  HepoacTtBeHHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBUAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHre U M3y4YeHUE F'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaegieHue
2eHemuUYeCKUMU pPecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVHUeHUs. CYUecmayiomux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie C NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpauumn

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoppl cenekuumn», «OTnanénHas rudpuauzanus», «MyTrareHes3y.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBka pacTeHu.

Ikckypcusi «OCHOBHBIE METOJbl U JIOCTHKCHHSI CEJIEKIMHM PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOUCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO ILICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJIOTHH, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaauuuonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOAEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTHMYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB 1IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYyUYEHUSI OPraHW3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
K®UBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anuss W COMaTHUECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AWLEKICTOK U KIIOHUPOBAHME JKUBOTHBIX. METON TpaHCIUIAHTALMM IE€p KIETOK.
Texnonozuu 0300po8eHUs, KYIbMUGUpPOBaAHUs U  MUKDOKIOHAILHO20
DPA3MHOIICEHUSL CENIbCKOXO3AUCNEEHHBIX KYIbMYP.

XpOMOCOMHass M TeHHas WHXEHepHs. VICKyCCTBEHHBII CHHTE3 TI€HAa U
KoHCTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLEHTPUYECKUI aHalu3 MIpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbf. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TaprerHas Tepanuss paka. 3D-Omowmkenepus i pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTHUHTrA M ckaddosiauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoOBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonupoBanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmuup! u cxemsl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kitetounas nxkenepus», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «3yueHne 00beKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMs — BaXHEWIas IPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE IBOJIOLMOHHBIX NpPEACTABJICHHMN B
onosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb u HayuHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIUuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
NpUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThbl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABIXKYLUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpazus M CTPYKTypbl Nomyssiuil. M3Menenue
reHo(oH/la TOMYyJSILMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIN
npouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeilid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymsamusx.  Oddexr
ocHOBaTend. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3omAuus  MOMyJISIIMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIf). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLUAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE  MpUCNOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYecKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeAeHYeckne.  OTHOCHUTEIbHOCTh
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT
MUKpOdIBOMIOIMHU. M3omsmus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (moJMIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIOIMOHHONW OHOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropa3zHo00pa3usi. MUKPOIBOIIONMS U KOSBOJIOLHMS Mapa3sUTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEW.

JleMoHCTpaMu

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpyKTypa BUAa», «Cxema NnposiBIeHus1 3akoHa Xapau—BaiinOepray, «/IBumxyiue
CUJIbI DBOJIIOIUNY, «IKOJIOTHYECKAsT MU3OJSLMS TOMYJISIUN CeBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUS €CTECTBEHHOro o0TO0Opa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«BnycTpranbaelii MenaHnu3m», «KuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY», «Kputepun Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupoze», «CrnocoObl Buao0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHUE
TPEX BUJAOB JAHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnonasl pacteHuit», «KamycrHo-peneunbiii ruopu.

O6opynoBanue: repObapun pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uydelna ITHUIl U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BplsBleHHEe H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUID.

JlaGopaTopnass  paGora  «llpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIECO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo/ironus u €€ pe3yJabTaThl

Meroapl M3y4yeHMs ~ MaKpOABOJNIOLMHU. [laJIeOHTONOTMYECKHE  METOIbI
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpbl U
dbayHpl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emnn. Bumbli-
SHAEMUKHU U PETUKTHIL.



OMOpHONOrHUecKre U CPABHUTEIHbHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YEeCKUE  METOJIbl  M3yYEHHUS  HSBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (HUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliU U SBOJIIOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmunpl U cxeMbl: « PUIOTEHETUYECKUI Pl JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodurtsr»y,  «CemeHHBIE
nanopoTHUkW», «buoreorpaduueckne 30Hb 3emiun», «lpeii) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaguu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpbl 4YelOBEeKa M MMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIOIUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OOopynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMNOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUsS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanwu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOMOJIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue moiuMepoB u3 MoHomepoB. Koarmepsatnas rumoresa A. .
Omnapuna, Tunore3a nepsudHoro oynroHa JIx. XomnaeitHa, TeHeTUUECKas TUIIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emuin M Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxponomoruss u e€ wMeronpl. OTHOCUTENbHasE M aOCOJIOTHAs
reOXPOHOJIOrHUs. I'€0XpOHOIOrHYecKast IKajla: 30HbI, 3pbl, IEPHOBI, SITOXH.



HauvanbHbie 3Tanbl opraHuueckord »HBoaonMU. [logBiaeHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBhIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IponcXoxIaeHrne LIBETKOBBIX
paCcTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. [IporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosa. OcBoeHHe OECIO3BOHOUYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHO30¥. OOmas xapakTepucThka KiuMara U
reoJornyeckux mporeccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUsI U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. IIpuunHel u
CJIEICTBUS MacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKJeHUsl Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl ~ HEOpPraHWYECKOW  3Bomouum», «l'eoxpoHosOorMYeckas  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHHs 3YKaApPHOT
nyTéM cumbuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCaY,
«Apomopdossl  pacTeHuil», «PuHMOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOKJIeTOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHuku», «l'onoceMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KHUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KumedHonomocTHbIeY,
«IInockue 4EPBUY, «UneHuCTOHOTHEY, «PpIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Buthe XuzHU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MMPOTEPO3OMCKON dpe», «PazBuTue xnus3Hu B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue xKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, YyueJla NTHI[ W 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  sga0oparopHas paGora «MopenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUYeCKUX COSAMHEHUH B
MepBUYHON aTMocdepe».

JlabopaTtopnasi paGora «/I3yyeHue M oOmHMcaHUE MCKOMAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKABOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3aga4n aHTPONOJIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHsle
B033peHU. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0OXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCKUe, CO[UaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4YenOBEKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEU
3a  mnpenensl  Adpuku. YenoBek reiaensOeprckuii —  0oOmMME  MpeNoK
HEaHIEPTAJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasieoreneTrka v rajeoreHOMHKa.



OBOMIONMS COBPEMEHHOTO 4YesoBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumMopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonpmme pacel: €BpONEOUHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYKaloleH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiniHapabpie  MeToabl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIENOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOITMYECKOT0 M COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabnuibl 1 cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «UenoBek  ymenwli», «YemnoBek
NPSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNHU YEJIOBEKa», «Packl UeioBeKay.

OOGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl ~TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU UM OHUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka M Uepena IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble W JabopatopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPY>KalOIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl 3Kosnoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPeIbD».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kimaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUA 3Kojiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBHIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil dakrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUTHalbHas pOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHusMbl. [[oMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTh kak skojormdeckuin daktop. Ilpucmocobnienus pacTeHuit K
noJIepKaHuIo0 BoJHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH Cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpellax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4YHble PUTMBL. [IprCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HHU.

Kusnenusie Qopmbl opranuzMoB. [loHsiTHE O JKU3HEHHOW (QopmMme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHWE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue (axTopBHl. Bunpr  OMoTMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JleMoHCTpaIuA

Tabmuubl U cxembl: «2konorudeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3nonornueckue amanTanuu
KUBOTHBIX», «Cpembl OOWTaHHS OpPraHU3MOB», «bBHOJOTrHYECKHE PUTMBDY,
«Kuznennole  Gopmbel  pactenmit», <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA IMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XUIHUYecTBO», «llapasutuzm», «KoHkypeHmus», «CuMOno3y,
«KomMeHncanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIIOOMBBIX W TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIIMHA KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpeax,
repObapuv Y KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repbdapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopuasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTopHnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN W3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUAOB U MOIMYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3nIecKux 6apbepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid.  OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHCIEHHOCTh, IUIOTHOCT,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasnuud. OleHKa YUCICHHOCTH TOIMYJISIUHN.
JvHaMmuka momyiasiuuu U €€ peryysius. bHOoTHYecKui MOTEHUHAN MOIMYJISIUU.
MopaenupoBaHue TUHAMHUKU MOMyJsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBble BbDKHBaHUSA. Perynsnus YuCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonymsanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOienuss ceMsH  pacTeHUd K
PaCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3M MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
0JIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u certu. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopoT BeIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Dayxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOriectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcucmemvl Mopetl U
oKkeanos. Ixocucmemvl MyHOp, 1€Co8, CMenel, nyCmbitb.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpPOIECHO3. Pazmmams
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opozackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ghgekma u 6udo8-30ugpukamopos (Kirouesvix
6U008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHoOC SHEPTUU U BEIIECCTB MEXKTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX Mmunoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OumoueHo3a»,  «ODKocHUCTeMa

HIMPOKOJIUCTBEHHOTO JIECa», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKkonoruyeckas mupamMuia OMOMACCh), «IKOJIOTHYECKass MUpaMuia SHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHoBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTEM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onvucanre ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKYypcHsl «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKypCUsl B arpodKocuctemy (Ha Mojie WId B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMJIM, TNI€ CYHIECTBYET WIIH
CyIlleCTBOBaJIa >kM3Hb. Pa3zBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM PKOCcUCTeMBbL. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE LUKIbI (YIiiepoaa, a3oTa). PUTMUYHOCTD SIBIICHUI
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonstne o Owmome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUAJIA U
onocdepHbIX PyHKIUI.

JleMmoHcTpanuu

[Toptpetsl: B. 1. Bepnanackuii, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdheprl 3emmm», «KpyroBopoT azora B NpUPOIE,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kmuciopoga B MpHUpOAE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IILIMpoKkoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponrueckuid gecy.

O6opynoBaHue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIJIEKIIMHN KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHe YeloBEKa Ha
ouocepy. 3arps3HeHue BO3MyIIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kinmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300J0TUYECKUE TAPKU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOTO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBIL.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSTHBIEC MOCIEACTBHSL.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemsi, obecneuusarowue 0oCmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



9KOpeadurumayuu IKocucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix 5Kocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHHe  aTMocdepbl»,  «3arpsi3HeHue
ruapocdepsl», «3arpsiHeHue 1mouBb», «llapHukoBeit  A3ddext», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEN yIPABISIEMOTO MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue Npa8oCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATETLHOCTH B COOTBETCTBUHU C
TPAAULIMOHHBIMUA POCCUICKUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIUMU JIMYHOCTH, MNATPUOTHU3MA U
YBOKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapllIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXarouen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peau3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN IESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUKU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKECHUE
3aKOHA U IIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TTO3HABATEIIBHBIX 3a/1a4, BHITIOJHECHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKIECHUAMU, KyJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM S3BIK U KYyJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIIEHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE YXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIIAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHUE SMOIMOHATBHOTO BO3CHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IS TEIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

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

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OmbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX ITOCJIEICTBHMA IS
OKPYXaroUIEH Cpebl;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pELIEHUH NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWUi  TOBEACHHS B NIPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbOopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JJIsl COBPEMEHHOMN ITMBUJIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh  PECypCHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaromuxcs, (Gpopmupyemon
pU U3y4YeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JesATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTAaThl OCBOCHMU:A yqe6H0ro npecamMceTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA O6yIIaI-0HII/IXCSI
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHBIC IMOHATHUA, OTPAXKAKOIIHNC
OCIOCTHOCTD H&y‘lHOﬁ KapTHHbBlI MHpaA H CHeI_II/I(l)I/IKy MCTOOOB ITIO3HAHUHA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX HAaYyKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yqe6HLIe I[CﬁCTBHH (HO3HaBaTeJ'H)HBIC, KOMMYHHKAaTUBHBIC,

PETYJISTUBHBIE), 00ecIreynBaoIIne (dbopmupoBaHue (yHKUIMOHATBHOU
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHblE y4eOHbIE JCHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CpEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHpPOBaHbBl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJSITUBHBbIE YHHUBEpPCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJornYecKue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIC MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH)KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3Y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHUSI PAKTUYECKUX 3a/]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONb30BaTh PAa3jMuYHbIE BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIa/Ie€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUNOTE3Yy €€ pelIeHHUs, HaXOAUTh apryMEHTbl Ui J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3ZHEICSATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WU, TpeJUiaraTh OPUTHHANBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JMTeparype, OHOJOTMYECKHX CIIOBapsiAxX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu pabdoTe ¢
OWoJorMnYeckod HHPOpMaLMEH: MPUMEHATh XUMHUYECKUe, (QU3nYecKue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJIEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeIaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHUSI C HWCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYIINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBHYSI PU PEIICHUH YIEeOHON 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBJISITh IUIAH JEUCTBHM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HJEH C TO3WLWA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX ACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM U CBOEBPEMEHHO IIPUHUMMATh PELIEHUA 10 HUX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0SA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyONE€HHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOOecredYeHue
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojormu. OHHM  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuUTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJH OUOJOTHMHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OmoIoruy;

BJIQJICHUE CUCTEMOM OHWOJOTHYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAONIMe OMOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpomocoMHast Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi Y  TMPOUCXOKICHUS  KYJIbTYPHBIX  pAcCTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLHIIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIEC MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAacTEHUll, >XUBOTHBIX, YEJIOBEKa, IMPOIECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBHUAYAJLHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMEU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUIMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BbIABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KMBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyIII;

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKUe padOThl, COOMIOAATH
npaBuiIa npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HUCCICIOBAHMs, AaHAIW3UPOBATH IOIYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe 1Mo OHOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJBHBIX HAay4HBIX OOILECTB, U
nyOJIMYHO  TPEJACTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T'eHOMa U CO3/JaHHUE TPAHCTCHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHanbHOU
JEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBOW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpPraHM3alUsAX  CPEIHEro
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHBIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
KapTUHBI MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
PUPOOTIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHUCTEMOM OHOJOTHYECKUX 3HAHUW, KOTOpas BKIIOYAECT
OMpENICNICHUs] ¥ TOHUMAHUE CYIIHOCTA OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. BepHnaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaswia (munumyma 1. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnore3sl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHME  BJQJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWA,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HaOJIOJCHHE, YKCIIEPUMEHT), CIoco0aMu BBISBICHUS U
OLIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOTro u CHUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONUY HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIMPaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHaBJIMBaTh B3aUMOCBS3M MEXKIY MPOIECCaMH DBOJIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOTeHE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOUOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aHMMOCBSI3¢M OpPraHW3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YyMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY IS J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UECTIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIEIyEMbIMU OMOJIOTMYECKUMH MPOIECCAMU U SBIICHUSMH, JI€TIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHUE padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCIECPUMEHTAIbHBIMU
cpenctBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, aHAJIU3UPOBATH IOJTYUYEHHBIC
pe3ynbTaThl U CNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl Ha  YUYEHUYECKHX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MpeaoTBpaIICHUSI
ri100aabHbIX H3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
No n/nt HanmenoBaHue pa3jiesioB U TeM Korrrpomsusie  MpaTiseckie (uudpoBbie)
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
1 buonorns kak Hayka 0 0 https://www.resh.edu.ru/
2 JKuBble cucTEMBI U UX U3YUYEHUE 2 0 0 https://www.resh.edu.ru/
3 buonorus knerku 0 0.5 https://content.edsoo.ru/lab/
4 XuMHUecKasi Opranu3anus KIeTKH 10 0 1 https://content.edsoo.ru/lab/
5 Ctpoenue u GyHKIMH KIETKH 8 0 2 https://content.edsoo.ru/lab/
6 OOMEH BELLCCTB H [IPEBPAILICHHAC JHEPTHH b 9 0 1 https://www.resh.edu.ru/
KJIETKE
7 iﬁ;f:;;zl{ezas fnii)zepMauHH " 9 0 0.5 https://www.resh.edu.ru/
8 JKu3HeHHBIN MK KIETKH 6 0 1 https://www.resh.edu.ru/
9 Ctpoenue u GyHKIIH OpraHU3MOB 17 0 1.5 https://www.resh.edu.ru/
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://www.resh.edu.ru/
11 1;:3::;1;:;:3;{;;;;;;:);CTBeHHOCTH 1 2 0 0.5 https://content.edsoo.ru/lab/
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 0 1 https://www.resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0 1 https://www.resh.edu.ru/
14 I'eneTuka yenoseka 3 0 0.5 https://content.edsoo.ru/lab/
15 Cenexkuusi OpraHu3MoB 4 0 https://www.resh.edu.ru/
16 BuoTtexHonorus u cuHTETHYECKass OMOJIOTHUs 4 0 0 https://www.resh.edu.ru/
17 PesepBHOE Bpems 1 0 0 https://www.resh.edu.ru/




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl

1 3apoxACHUE U Pa3BUTHE HBOTFOIIMOHHBIX 4 0 0 https://www.resh.edu.ru/

MPEJICTAaBICHUN B OMOJIOTHI https://www.yaklass.ru/
https://www.resh.edu.ru/
2 Mukpo3BoIt0 e€ pe3 a 14 0 2
HKPOIBOITIONHA 1 €€ Pesy IbTaThl https://www.yaklass.ru/

3 MakposBoronus u €€ pe3yybTaThl 6 0 0 https://www.resh.edu.ru/
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha

4 p s p 15 0 1.5 https://www.resh.edu.ru/
3emuie

5 IIpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 0 1 https://www.resh.edu.ru/
DKOJIOTUsl — HayKa O B3aUMOOTHOILICHUSAX

6 OPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0 0.5 https://www.resh.edu.ru/
C OKpYKarolleu cpenou
Opranusmsl 1 cpesia 0OuTaHUs 0 1.5 https://www.resh.edu.ru/
DKOJIOTHS BUJIOB U TIOMYJISIIUAN 0.5 https://www.resh.edu.ru/
DKos0rus coodIIecTB. DKOJIOTHYECKHe

9 B 12 0 0.5 https://www.resh.edu.ru/
CHUCTEMBI

10 buocdepa — rmodanpHas skocucTema 6 0 0 https://www.resh.edu.ru/

11 Yenosek U OKpykarolas cpena 0 0 https://www.resh.edu.ru/

12 PesepBHOE Bpems 8 0 0 https://www.resh.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB
Ne DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
buonorus kak KOMIUIEKCHasI HayKa U
1 1 0 0 https://lesson.edu.ru/06/10
KaK 4aCTh COBPEMEHHOI'0 00IIIeCTBa
https://resh.edu.ru/
2 JKuBble CHCTEMBI U X CBOMCTBA 1 0 0
https://www.yaklass.ru/
YpoBHEBasi OpraHU3aUs KHUBBIX https:/resh.edu.ru/
3 1 0 0
CHUCTEM https://www.yaklass.ru/
4 Hcropust OTKpHITHS U N3YUYEHUS | 0 0 https://resh.edu.ru/
kieTku. Kinerounas reopus https://www.yaklass.ru/
Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora

5 «3yyeHune MeTo10B KJIETOYHOM | 0 0.5 https://resh.edu.ru/
Ouosnoruu (xpomarorpadus, ' https://www.yaklass.ru/
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [1L{P)»

https://resh.edu.ru/

6 XUMHYECKUN COCTAB KIETKH 1 0 0 P
https://www.yaklass.ru/
https://lesson.edu.ru/lesson/f0169498-

MuHepanbHbIe BeIeCTBa KICTKH, X

7 5 1 0 0 8927-400e-81b5-

HOJIOTHHACCKAd POt 27a76afed81b?backUrl=%2F06%2F10
Opranudeckue BemecTBa KIEeTKH —
8 P . 1 0 0.5 https://content.edsoo.ru/lab/

oenku. JlaboparopHas pabota




«O0HapyxeHue 0EIKOB C IOMOIIBIO
KA4eCTBEHHBIX PEAKLIUN»

CBoiicTBa, Ki1accupuKaius u GyHKIIHHA

https://resh.edu.ru/

JABMKCHUS IUTOIIIIa3MbI B
PaCTUTCIILHBIX KIICTKAX»

? 0enKkoB 0 https://www.yaklass.ru/

10 Oprannueckue BeniecTBa KJIETKH — 0 https://resh.edu.ru/
YTIIEBOJIbI https://www.yaklass.ru/

11 OpraHuyecKue BeIecTBa KIETKH — 0 https://resh.edu.ru/
JIUTIU B https://www.yaklass.ru/
Hyxknennossie kucnotsl. JIHK nu PHK.

12 Jlabopatopnas pabora «Mccnenoanue 0.5 https://content.edsoo.ru/lab/
HYKJIEMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)

13 Crpoenue u pyakiu ATO. [pyrue 0 https://resh.edu.ru/
nykieosuarpudocharsr (HTD) https://www.yaklass.ru/
CexBennpoBanue [JHK. Metoms

14 FCHOMI/IKII/)I, TpaHCKi)[I/IHTOMI/IKI/Ifl 0 Dutps sl
HpOTEOMIKII https://www.yaklass.ru/

15 MeTobl CTPYKTYPHOU OHOTIOTHH 0 https://resh.edu.ru/

16 Tuns! knetok. [IpokapuoTnueckas 0 https://resh.edu.ru/
KJIETKA https://www.yaklass.ru/
CtpoeHue 3yKapuoTHYECKOMN KIETKH.

17 HpElKTH‘IeCKyaﬂ ga60Ta «H3yyenne 0.5 butps:/fresh.cdu.ru/
CBOMCTB KJICTOYHOU MEMOpaHbI» https://www.yaklass.ru/

18 IToBepXHOCTHBIN anmapar KJIeTKU 0 https://resh.edu.ru/
OxHOMEMOpaHHBIC OPTaHOUIBI KICTKH.

19 [TpakTuueckas pabota «3yuenue 0.5 https://resh.edu.ru/

https://www.yaklass.ru/




20

[ToryaBTOHOMHBIE OPraHOUBI KJIETKU:
MHUTOXOHAPHUH, IITIACTUABI.
JlaboparopHas pabota «lccrnenoBanme
I1a3MOJIN32a U IETIIIa3MOJIN3a B
PACTUTCIIBHBIX KIICTKAX»

0.5

https://content.edsoo.ru/lab/

21
22

HememOpanHbie OpraHouibl KIETKU

Crpoenue u GyHKIUH S1Ipa

https://www.resh.edu.ru/

https://www.resh.edu.ru/

23

24

CpaBHuTENbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
paborta «M3yueHnue CTpoeHUsI KIETOK
PAa3JIMYHBIX OPraHU3MOB»

ACCUMUIISIIIUS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTaboar3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3y4yeHune KaTaauTU4ecKon
aKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTajaasbl)»

0.5

https://www.resh.edu.ru/

https://content.edsoo.ru/lab/

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboI13Ma.
JlabopaTtopHnast pabora «3yuenue
(epMEHTaTUBHOTO PaCIICTIIICHUS
NIEPOKCH]IA BOJOPO/A B PACTUTENBHBIX
Y )KUBOTHBIX KJIETKaX»

0.5

26

27

benku-akTuBaTophl U OENKU-
UHTHOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

https://www.resh.edu.ru/

28
29

dorTocunres

Xemocunres. JlaboparopHas pabota

0.5

https://www.resh.edu.ru/

https://content.edsoo.ru/lab/




«CpaBHeHHe MpoLeccoB OTOCHUHTE3A U
XEMOCHHTE3a»

AHa3poOHBIC OpraHnu3Mbl. Buibl
Oopoxenus. JlabopaTopHas pabora

30 0 https://www.resh.edu.ru/
«CpaBHEHHE MPOIIECCOB OPOKCHUS U
IBIXaHUSDY
A»poOHBIE OpraHu3MBbl. DTallbl

31 p p 0 https://www.resh.edu.ru/
SHEPreTHYeCKOro ooMeHa
DHeprusi MeMOpaHHOTO TpajueHTa

32 npotoHoB. Cunte3 AT®: pabora 0 https://www.resh.edu.ru/
npoToHHON AT®-cuHTAa3bI

33 Peakiium MaTpuyHOro CUHTE3a 0 https://www.resh.edu.ru/
Tpanckpummsa — MaTPUIHBINA CHHTE3

34 p p p 0 https://www.resh.edu.ru/
PHK

35 Tpancusius u e€ sTanbl 0 https://www.resh.edu.ru/
Konuposanne amuHokuciot. Poib

36 AP 0 https://www.resh.edu.ru/
pubocom B OmocuHTe3e Oenka
Opragu3aiys reHoMa v IIPOKapuoT U

37 p y npoxap 0 https://www.resh.edu.ru/
DYKapHOT
MoinekyaapHble MEXaHU3MBI

38 yp 0 https://www.resh.edu.ru/
HKCIIPECCHUU TEHOB Y yKapuOT
Bupycsl — BHekIeTOUHBIE (HOPMBI
SKHU3HU U O0JIUTaTHBIE ITapa3UTEL.

39 P 0.5 https://www.resh.edu.ru/
[IpakTuueckas padbora «Co3nanue
MOJIEJIA BUpYyCa
Bupycusie 3a001eBaHNs yeI0BEKA

40 by . ’ 0 https://www.resh.edu.ru/
’KUBOTHBIX, PACTEHUH

41 HanorexHomornu B OMooruu u 0 https://www.resh.edu.ru/




MEIULUHE

42 KU3HEeHHBIN UK KIETKHA 0 https://www.resh.edu.ru/
43 Marpuunsiii cuate3 JJHK 0 https://www.resh.edu.ru/
XpomocoMmsl. JITaboparopHast pabota
44 «3ydyeHune XxpoMOCOM Ha TOTOBBIX 0.5 https://content.edsoo.ru/lab/
MUKpOIIpenaparax»
45 JleneHnue KJIETKM — MHTO3 0 https://www.resh.edu.ru/
Tuns! knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabora
46 «Habmoienre MuTO3a B KIETKAX 0.5 https://content.edsoo.ru/lab/
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsauus xu3HEHHOIO LIMKJIA KIIETOK 0 https://www.resh.edu.ru/
48 OpranusMm Kak eJuHOE 11eJI0e 0 https://www.resh.edu.ru/
49 Ticartu pacteHui. Ha6opafopHa;1 . 0.5 https://www.resh.edu.ru/
pabota «M3yueHue TKaHeH pacTeHUI
TkaHU )KHUBOTHBIX U Y€JIOBEKA.
50 JlaGopatopHas pabora «3yuenue 0.5 https://www.resh.edu.ru/
TKaHEW KUBOTHBIX)»
Opransbl. CucTeMbl OPraHoB.
51 JlaGopaTtopHnast pabora «3yuenue 0.5 https://www.resh.edu.ru/
OpTaHOB I[BETKOBOT'O PACTECHUS
52 Ormopa Tena opraHu3MOB 0 https://www.resh.edu.ru/
53 JIBU>KEeHUE OpraHnu3MOB 0 https://www.resh.edu.ru/
54 [Iuranue opraHu3mMoB 0 https://www.resh.edu.ru/
55 [Muranue MO3BOHOYHBIX KUBOTHBIX. 0 https://www.resh.edirw/

HI/II_I_ICBapI/ITeJ'IBHaSI CUCTEMA YCIIOBCKAa




56 JlprxaHue opraHu3MoB 0 https://www.resh.edu.ru/
JIpIXaHHE IMO3BOHOYHBIX KUBOTHBIX U

57 0 https://www.resh.edu.ru/
yelnoBeKa

58 TpaHcnopT BEUIECTB y OPraHU3MOB 0 https://www.resh.edu.ru/
KpoBeHocHast cucreMa 1mo3BOHOYHBIX

59 0 https://www.resh.edu.ru/
>KUBOTHBIX U Y€JIOBEKA

60 Brinenenue y opranu3zMon 0 https://www.resh.edu.ru/

61 3amura y opraHu3MOB 0 https://www.resh.edu.ru/

62 NmmyHHas cuctema denoBeka 0 https://www.resh.edu.ru/
PazapaxxuMocTs U perysinus

63 P pery y 0 https://www.resh.edu.ru/
OpraHU3MOB
['ymopanbHast perymisiuus u

64 3HJIOKPUHHASA CUCTEMA KUBOTHBIX U 0 https://www.resh.edu.ru/
JeoBeKa

65 DopMBbI Pa3MHOKEHUSI OPTAaHU3MOB 0 https://www.resh.edu.ru/

66 [TonoBoe pazMHOKEHUE 0 https://www.resh.edu.ru/

67 Meiios 0 https://www.resh.edu.ru/
["amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JIabopaTtopHas

68 patop 0.5 https://content.edsoo.ru/lab/
pabota «M3yueHnne cTpoeHHs TOJTOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpErapaTax»
WnaauBuayaabHOE pPa3BUTHE

69 Y P 0 https://www.resh.edu.ru/
OpPraHU3MOB — OHTOTEHE3
3akiagka OpraHoB U TKaHEH U3

70 p 0 https://www.resh.edu.ru/
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE KHUBOTHBIX.

71 0.5 https://www.resh.edu.ru/

JlaGopaTtopHas pabota «BrisiBieHne




72

73

IMPHU3HAKOB CXOZICTBA SaPOI[BII_Heﬁ
IIO3BOHOYHBIX XMBOTHBIX)

Pa3zMHOXeHME U pa3BUTHE PACTCHUI.
JlaGopaTtopHnas padora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KAaK HAayKH

0.5

https://www.resh.edu.ru/

https://www.resh.edu.ru/

74

OCHOBHBIE ITOHSITUS U CUMBOJIBI
reHetuku. Jlaboparopras padota

«/Ipo3odmuia kak 00bEKT TeHETHYECKIX

HUCCIIENOBAHUIT

0.5

https://www.resh.edu.ru/

75

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE
ckpemBanue. [Ipaktuaeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
npo3oduisr"

0.5

https://www.resh.edu.ru/

76

77

78

I{uTonmorunueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBaHUS

AHaJ'II/I3I/Ipy}OIJ_[ee CKpCIIMBaHHC.
Henonnoe AOMHUHHUPOBAHUEC

JurnbpuaHoe cKpemmnBaHue.
[IpaxTuueckas padora «M3yuenue
pe3yJIbTaTOB TUTUOPUIHOTO
CKPELIUBAHUA Y JPO30(PUIIBD)

0.5

https://www.resh.edu.ru/

https://content.edsoo.ru/lab/

79

[MuTonormyeckrue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHMS

https://www.resh.edu.ru/




80

81

CHGHJ’ICHHOC HACJICOOBAaHHUE IIPU3HAKOB

XpOMOCOMHasI TEOPUS
HACJIe/ICTBEHHOCTH

https://www.resh.edu.ru/

https://www.resh.edu.ru/

82
83

I'e”HeTuka nmona

I'eHOTHI KaK 1IeNOCTHAsA CHCTEMa

https://www.resh.edu.ru/

https://www.resh.edu.ru/

84

85

86

I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHul, )KUBOTHBIX U YEJIOBEKA

N3meHunBOCTh NpU3HAKOB. Buibl
U3MEHYUBOCTU

MonudukarmonHas U3MEHIHBOCTh

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

87

BapuauuoHHbIN psia U BapUallMOHHAs
KkpuBas. Jlaboparopnas padota
«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHONH H3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiAa U
BapUALlMOHHON KPUBON»

0.5

https://content.edsoo.ru/lab/

88

89

90

91

I"'enoTnnmyeckas N3MEHUYNBOCTb.
KombOunarusHass U3MEHUYHBOCTD

MyTanunoHHas U3MEHYUBOCTD.
[TpakTnyeckas padora «MyTtanun y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTU MYTallMOHHOTO
npoiiecca. DNUTeHETUKA U
SMUTCHOMUKA

I'eneruka yenoseka. [IpakTrnaeckas

pabota «CocTaBieHrE U aHATTU3
POAOCIIOBHOM

0.5

0.5

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/




92 MeTtoabl Me TUITMHCKOIN T'€HETUKH

3HaueHne MeIUIIMHCKON M€ HETUKU B
93 NpPEeIOTBPANICHUH U JICUEHUN
reHEeTHYECKUX 3a00JIEBaHNN YETIOBEKA

https://www.resh.edu.ru/

https://www.resh.edu.ru/

OCHOBHBIE ITOHSITUI CCJICKIINU.
94 JlaboparopHas pabota «3yueHue
COPTOB KYJIBTYPHBIX PACTEHUU U ITOPOJ

JOMAaIITHHUX KUBOTHBIX)»

0.5

https://content.edsoo.ru/lab/

MeToap! ceIeKIIMOHHON paboTHI.
95 JlaGopaTtopHast pabora «3yuenue
METO/IOB CEJIEKIIMU PACTCHUID)

JlocTrkeHus ceneKkuny pacTeHUuN 1
96 XKHUBOTHBIX. [IpakTnueckas pabora
«lIpuBuBKa pacTeHUI»

COXpaHeHI/IC, HU3YYCHUC U
97 HCIIOJB30BaHUC I'CHECTUYCCKUX

pecypcoB
buotexHoiorus Kak Hayka u 0Tpacib
98 npousBojcTBa. [IpakTuyeckas padora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUNY

0.5

0.5

https://content.edsoo.ru/lab/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

99 OcHoOBHbIE HaNpaBICHUS

CUHTETHUYECKOI Onosiorun
100 XpOMOCOMHas ¥ T€HHAsl NHKECHEPUS

101 Menumnuackiue OMOTEXHOIOTUN

https://www.resh.edu.ru/

https://www.resh.edu.ru/

102 PesepsHblii ypok. IToBTOpeHue,

000011IeHNEe, CUCTEMATH3aIA 3HAHHUHN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
/i Tema ypoxa Beero Konrtpoabubie IIpakTuueckue 0BpPA30BATEIBHEIE
padoThbI padoThI pecypenr
1 OpomonnonHas teopus Y. Jlapsuna 1 0 0
) JIBMOKYIIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y. | 0 0
Hapsuny
3 Bbopn0a 3a cyniecTBOBaHUE, €CTECTBEHHBIN U | 0 0
HCKYCCTBEHHBII 0TOOp
4 @opMHUpPOBAHNE CUHTETUYECKON TEOPHUH | 0 0
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: | 0 0
MHUKPOIBOJIIOLUS U MaKPO3BOIFOLIHS
6 [Tonmynsius — sneMeHTapHas €IMHULIA |
IBOJIIOLIMH 0 0
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0 0.5
pabota «BrIsBICHIE U3MEHYMBOCTH Y '
0cobeil 0IHOTO BUa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1 0 0
9 D¢ ekt ocHoBarens. IpdexT OyTHUIOUHOTO 1 0 0
rOpJIbIILIKA
10 Murpauuu. M30auuu nomyJsisauii: 1 0 0
reorpaduyeckasi, OnoJIorndecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN ] 0 0

(baxTop 3BONIIOLUU




12

13

[TonoBoii oTO60Op

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpOdBOJrOIHH. JlaboparopHas
pabora «M3yuenune apoMoph030B 1
UAMOAIaNTAllN Y PACTCHUI U JKUBOTHBIX)

0.5

14

15

[Tpumepbl IpUCTIOCOOICHHH Y OPTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIeCO00Pa3HOCTh

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BHI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

16

17

18

CrpykTtypa BHz1a

Bunoobpa3oBanue kak pe3ysbTaT
MHUKPO3BOJIIOLUN

CBs3b MHUKPO3BOJIIOIHUU U SITUACMHUOJIOTUH

19

20

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOABI U3YYCHHA 3BOJIFOIUN

EI/IOI‘GOFpa(bI/ILIeCKI/IC MCTOAbI U3YUYCHU
9BOJJIOINH

21

OMOpPHOIOrHYEcKHEe U CPaBHUTEIBHO-
MOP(OJIIOTHIECKUE METOIBI U3YUCHUS
HBOJIIOLIH

22

MonekyIapHO-T€eHETUUECKHUE,
OMOXMMHUYECKHE I MATEMAaTHIECKHUE METO IbI
W3YyUYEHHUS SBOJIOIUN




23 OO61re 3aKOHOMEPHOCTH BOJIOLUH 0

24 AnantuBHas paaguanus. HepaBHOMEpHOCTh
TEMITIOB 3BOJIOIUU 0

)5 Hayunbie runote3bl NpouCX0KIECHUS KUZHU 0
Ha 3emie

26 JloHayuHbIe PEeACTABICHUS O 3aPOKICHUU 0
KU3ZHU

7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKON 0
HBOJIIOLIMH

28 ['unoressl 3apoKACHUS KU3HA 0
WcTopus 3emau 1 MeTOMIbI €€ N3YUEeHHUS.

29 Jlaboparopnas pabota «/3ydyenue u 0.5
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHbie sTanbl OpraHuyecKoi 3BOTFOLIMHI 0

31 DBOIIONUS DYKAPUOT
OCHOBHBIE 3Talbl HBOJIIOLUN PACTUTEIBHOTO

1 mupa. [Ipaktuueckas pabora «3yuenue 0.5
0COOEHHOCTEH CTPOCHHUS PACTEHUI pPa3HBIX '
OTJIETIOBY

3 OCHOBHBIE 3TaIbl YBOJIFOIIUN KUBOTHOTO
Mupa 0
DBOJIIOLHS KUBOTHBIX. [IpakTrueckast

34 pabota «3yueHne ocoOEHHOCTEN CTpOEHUS 0.5
TTO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0
Tepuoiam

36 CoBpeMEHHBIHN 3KOJOTUYECKUI KPU3HC, ET0 0




0COO0EHHOCTH

COBpCMeHHaSI CUCTCMA OPraHUYCCKOTO

37 0
IPOILIIOrO

18 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 0
OpPraHHU3MOB

39 MaccoBble BBIMUPAHUSL — KOJIOTUYECKHE 0
KPHU3HUCHI MIPOLLIOTO

40 AHTpPOIIOJIOTHSI — HayKa O YeJIOBEKE 0

41 Pa3Butue npencraBieHui 0 NPOUCX0XKICHUN 0
YeJioBeKa
MecTo yenoBeka B CUCTEME OPTaHUYECKOro

42 mupa. JIabopatopnas padora «3yuenue 0.5
0CcOOEHHOCTEH CTPOEHHUS CKeJleTa YelloBeKa, '
CBSI3aHHBIX C IPSIMOXOKICHUEM

43 JIBrKy11IMe CUITbI aHTPOIIOT€HE3a 0

44 CooTHo1ieHrne OMOIOTHYECKUX U 0
COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOT€HE3E

45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3a 0

46 [Taneorenerrka 1 najaeoreHOMuKa

47 OBOIOIUS COBPEMEHHOTO YEJIOBEKA 0
UYenoseueckue packl. [IpakTudeckas padbora

48 «V3ydyeHne 2K0JIOTMIECKUX alarTaluii 0.5
YeJI0BEKa»

49 MexIucuuIIMHAPHBIE METOIBI 0
aHTPOTOJIOTUI

50 3apoKI€HUE U pa3BUTHE IKOJIOTUN 0

51 Mertoas! skomnoruu. JlaboparopHas padota 0.5




((I/I3yquPIC METOA0B 5KOJOTHYCCKUX

HCCIIEA0BAHUN

57 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1 0 0
YeJI0BeKa

53 Okonorndyeckue GaKTopsl 1 0 0
AbuoTtndeckue axkTopbl. CBET Kak

54 sKosiorudeckuit gaxrop. JlaboparopHas | 0 0.5
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI '
OPTaHU3MOB K BITUSTHHIO CBETa)
AbuoTtnueckue (axropsl. Temneparypa kak

55 sKosioruueckuit gaxrop. JlaboparopHas | 0 0.5
pabota «BblsiBiIeHHE MPUCTIOCOOICHU I '
OPTaHU3MOB K BIUSHHUIO TEMIIEPaTyPb»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gaxrop. JlaboparopHas | 0 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPraHU3MOB 1 0 0

58 buonoruueckue puTMsl 1 0 0

59 XKuznennsle GopMbl OpraHu3MOB 1 0 0

60 buotnueckue paxTopsl 1 0 0
3HayeHne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIS CYILIECTBOBAHUS OPTaHNU3MOB B Cpelie 1 0 0
oOuTaHus

62 DKOJIOTMYECKUE XAPAKTEPUCTHUKH TOIYISALUN 1 0 0
OcCHOBHbBIE TIOKA3aTEeIN MOMYJISLUH:

63 YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAs U 1 0 0

MOJIOBas CTPYKTypa




OCHOBHBIE TTOKa3aTeIIN JI(QNQ"AI000505

64 POXKIAAEMOCTD, IPUPOCT, TEMIT POCTA, 0
CMEPTHOCTb, MUTPAIlUU

65 DKoJoruueckasi CTpyKTypa MomnyJisiuu

66 JInHaMuKa MOIyJIsuuu U €€ peryJisaius 0

67 KpuBble pocTa YMCIEHHOCTH MOMYJISIIIHH. 0
KpuBbie BoKUBaHUS
Okosnoruyeckast Hu1Ia Buaa. JlabopatopHas

68 pabora «IIpucnocobneHus: ceMsH pacTeHUI 0.5
K pacceneHuIo»

69 Bun kak cucrema nomnynsuui 0

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN 0
KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 0

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBopoT BelecTB 1 NOTOK SHEPTUH B 0
JKOCUCTEME

74 OcHOBHbIE TIOKa3aTeNIN IKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMU/IbI 0

76 N3menenus coo01ecTB — CyKIECCUU 0

77 IIpupoanble 3KOCHCTEMBL. DKOCUCTEMBI 03€EP 0
U peK. DKOCUCTEMbI MOPEH U OKEAHOB

73 [TpupoaHbie F3KOCUCTEMBI. DKOCUCTEMBI 0
TYHJIp, JIECOB, CTENEH, TyCTHIHD

79 AHTPOIOT€HHbIE SKOCUCTEMBI 0

20 VYp6oskocucremsl. [IpakTrueckas pabota 0.5

((I/I3y‘{eHI/IC " OIIMCaHHuC yp603KOCI/ICTeMBI»




81

82

83

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICYCTBUI OPraHU3MOB B
9KOCUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpSI3HCHU I
Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MTOMYJISIITAOHHOM 1
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmemanerapHas 000g09Ka
3emun

84
85

Yuenne B. U. Bepranckoro o 6uochepe

3aKOHOMEPHOCTH CYIIeCTBOBaHUS OHMochepsl

86

KpyroBopoTsl BeniecTs u
OMOTCOXMMHYCCKHEC ITUKITBI

87

88

3oHanpHOCTH OHOochepsl. OCHOBHBIE OMOMBI
CyIIu

YcroitunBocTh 6uOCheps

89
90

DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

BosneiicTBue uenoBeka Ha 6nochepy

91

92

93

AHTpPONIOT€HHOE BO3/JCHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

Oxpana npupozsl
OCHOBHBIE MPUHLHUIIBI YCTOHYUBOTO
Pa3BUTHS YEJIOBEYECTBA U IIPUPOBI

94

95

ParmonansHO€ TPUPOIONIOIH30BAHNE
COXpaHEHHEe OMOJIOTrHYECKOro pa3Ho0Opasus
3emin

O6061eHne o TeMe « MUKpPOIBOIONUS U €€
pe3yIbTaThD»




O600menue mo Teme «MaKkpodIBOITIONUS U €€

96 1 0
pE3yJIbTATHD)

97 O6006menue o reme «IIpoucxoxaeHue u | 0
pa3BUTHE KHU3HH Ha 3eMIIe»

08 O606menue o teme «IIpoucxoxaeHue 1 0
YeIIOBEKa — aHTPOIIOTEHE3)»

99 O06001eHune Mo Teme «DKOJIOTHS — HayKa O | 0
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
O6061menue o Teme «Opranu3msl ¥ cpea

100 1 0
oOHUTaHH

101 O060061IeHre 10 TeMe «DKOJIOTHS BUJIOB H q 0
MOIYJISL A
O606mmenue o treme «buochepa —

102 1 0
rio0abHast 3KOCUCTEMAy

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

Tepemos, [lerpocoBa: buonorus. buonorudeckue cucremMsl 1 nporeccsl. 10
kiacc. YueOHuk. Yrimyonenusiid ypoeHb. ®I'OC YMK buonorus. 10 kimacc

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

Caiit undopmarnmonnoit nogaepxku EI'D B CBepanoBckoit odmactu
http://ege.midural.ru/

denepaibHBIN HHCTUTYT Negarorndeckux uaMepenuit http://fipi.ru/
EcTtecTBenHOHayuHbII 00pa3oBaTenbHbIN mopTai http://en.edu.ru/

https://content.edsoo.ru/lab/

https://resh.edu.ru/

https://uchebnik.mos.ru/main

https://rosuchebnik.ru/

https://www.yaklass.ru/
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