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[Iporpamma mo ydeO6HOMY mpeamety "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoir Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (periepanbHOil paboyelt mporpaMmbl BOCIIUTAHHUS.

YueOuslii npeamer «buonorusiy yray6nénnoro ypoBHs uszydenust (10-—11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
HayuHble mpeameTb». CorimacHo mnonoxenussMm DPIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepennman  oOy4eHUsT Ha YypOBHE CpeaHero oobimiero oOpa3oBaHus U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IUM, CpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEIAMETOB JOJDKEH ObITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTAIUMEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIUHON, SKOJIOTUEHN, ICUXOJOTUEN, CTIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOn€éHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpOBaHME IO pas3feiaM MW TeMmaM, paclpelesieHde 0 KiaccaM,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 10 Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4YEHHEM OHOJIOTMHM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUsI, TPEACTaBIEHUM O 370pOBOM oOpasze KWU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpEAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOM  JEATEIbHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTHUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeaHero o0I1iero oopa3oBaHms.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro o0mero oOpa3oBaHUs
3aBepmiaeT OHOJIOTMYECKOEe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha
pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUU U OHOJOTHH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJIOLUOHHOIO YYEHUS U SKOJIOTUH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K IMOCIEIYIOIIEMY IOJIYYEHUIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COACpXKaHUs COCTABISAET CHCTEMa
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U YriyojieHbl OHOJIOTMUECKHE 3HAHUS O pPACTEHUsSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccur. Bo3MokHa Takke HMHTErpanuss OMOJIOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM D3BOJIOLMOHHBI MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYeCKOro Myupa Ha 3emiie,
COXpaHEeHUs OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHWUS OOyYaroUIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, MPUHIUIIOB U MPaBUJ,
JIe)KAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbI MUPA, 3HAHUM O
CTPOEHUH, MHOTO000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHWM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OOydJaromuxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WuIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUIITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON



OpraHM3allil JKUBBIX CHCTEM pa3HOTO paHra H MNPUOOpPETEHHE YMEHHM
UCIIONb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpPEIeNEHHON o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOIE€HHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIETYIOINX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CHUCTEMBI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTrOOOpa3uh U OCOOEHHOCTSX OMOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYyYarolmMXcs C METOJaMU IO3HAHMsI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJAaMU  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOH U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKH U
CEJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOIHUH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBENEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTopu U B IMpUpoae (HAOIIOACHHE, H3MEpPEHHE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJICHUE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHANIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAIBHO-)KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu YeJIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpYXKalIIeld NpUPOAHOM cpele, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodritakTUKA WH(GEKITMOHHBIX 3a00JIeBaHM, TIPaBUIa TTOBEJACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BuTHE Y 00Yy4arONIMXCSl UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMPOLECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpobjeMamMH, METOJI0JoTHeH
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a]1a4, MOACIUPOBAHUS OUOJIOTMUECKUX
O00BEKTOB U MPOLIECCOB;

BOCIHUTAaHUE y 00Y4YarOIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUECKOH,



TEHETUYECKOH TPAMOTHOCTH, OOMmIeH KyJbTypbl TIOBEIEHUS B TPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PaIMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbSI
OKpYy)Karomux Jrojed (coOmromeHuss Mep HOpoPuIakTUKu — 3a00JieBaHUMH,
obecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOy4YaroIIMMHCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIIIEH
NocJIeyoneMy Tpo(ecCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCII0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUMOJIOTMH Ha YIIIyOJICHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEZIEIO).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYHIIECTBIISIETCS ¢ YYETOM CHEIU(UKH €ro COJEp)KaHHs W HalpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro OOpa3oBaHMs B OpPraHU3AIMSAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENIEHHE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxe ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENETSETCS yduTelIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M HU3y4aeMble UMM IIPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMoOJIOrUK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MPAKTUYECKON JEATCIBHOCTA YEJIOBEKA: MEIOULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

JKuBble cUCTEMBI Kak MpeaMeT Hu3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3allMi KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), oOuocdepusiii. Ilporecchl, TpPoOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoir Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3allvs, MeTaaHanus3. l[londarue o 3aBUCUMON U
He3aBUCUMOUN TiepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mgaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3yabraroB. [IpuunMHBI UWCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAthe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdOBaHHME sl  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsE e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. HlneiaeHn, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pa3BUTUA METOLOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuueckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[I11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEareHTa, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyssiuuu. MuHepanbHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuabl, IMcaxapu/ibl, OJIUTOCaXapuabl U MOJUCAXAPU/IBI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me CBOWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouoiorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
oOpeaHudecKull cunmes 6UOMOIEKY]l U UX HENPUPOOHBIX AHALO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JuUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Crtpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XUMUYECKAs IOCYa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHue mpokapuoTHIecKoi kiieTku. Kierounas cteHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOoPHON U aBTOTPOPHONW MPOKAPHOTUUECKHX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysus, obneru€énnas Auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHON CTEHKU pacTeHUi, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [IBmxenne nuromiazmsl. OpraHoubl
kieTkdu. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOIO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosu pacturesbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMM MUTOXOHApUN u Tuiactui. llepBudHsble,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUIBl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. KieTodynbrit
ueHtp. CrpoeHwe M JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapHOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
MpaHcnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKN», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue II1a3MoNIM3a W JAEIUIA3MOJM3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuuyeckass padora  «l3ydeHue  JBMKEHHUS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. ODHEpPreTHueckoe oOecnedeHue KieTku: mnpeBpamieHue ATO B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPhl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocoouparoujue
nUSMeHmMuvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponp XJIOpOIUIacToB B MpoLEecce
¢dotocunTteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., C4. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpPOCTh (poTOoCcHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIME OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIC3HEH.

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

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POJIb MUTOXOHIAPUH B
nporeccax ouojoruueckoro okucienus. Lluknnaeckue peakiuu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaouenma npomonos. Cunmes



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

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacneacTBeHHOW mHGopManuu. [ eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAJIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoui kiemke. Hexooupyiowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApPUOT. Peryisiius akTUBHOCTHM T€HOB y HpokKapuoT. ['mmorte3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTouHslit romeocTas.

Bupycel — HekeTouHnble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KUBOTHBIX, pacteHui. CIIN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuux maccugos («bigdatay)
CMpYKmMypHuiX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JeMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u Mutos.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunres JIHK — permmkanwma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perynsumss mutoThueckoro nmkia kietku. [Iporpammupyemas kierodyHas
rudesb — anornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

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

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HENCSITCIIBHOCTH  OJHOKJICTOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMocCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. OpranusMm Kak eiuHoe neioe. ['omeocras.

Tkanun pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnoIokKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacCIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

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

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. IloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XKMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenesbl. [lnmeBapuTenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MIIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcropT BemecTB y XUBOTHBIX. KpoBeHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHast cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IDBOJIOLUOHHbBIE
YCIIOKHEHHUSI CTPOEHHUSI KPOBEHOCHOI CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplila v €€ peryJisiuus.

Beigenenune y opranu3mMoB. BeimeneHue y pacteHuil. Beimenienue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BbleneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u (HyHKIMOHHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XMMUYECKOW 32U Thl. OUTOHIUBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celekTUBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysanus |y OpramusmoB. Pazmpaxumocts y
OJTHOKJIETOYHBIX OpranusmMoB. Takcucel. Pazgpaxumocts u  perymsimus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PE(IEKCHI.

['ymopanbpHas peryisiius W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIx», «Tkanu pactenmii», «KopueBbie cuctembly, «CTpoeHHE CTEOIS,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucremay,
«BprgenurenbHas cucteMa», «IDHIOKPUHHAS cuctemay, «CTpOEHHE MBIIIIbD,
«mmynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema rymkw», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKOTIUTaoIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHKe: CBETOBOM MHUKPOCKOM, MHUKpOINpenapaTbl OJHOKIETOUYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTECHUM,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

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

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrosoro  pa3MHOXEHHUS:  IOYKOBAHHME,  CIOPYJSALUA,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B Meito3e. Kpoccunrosep. buonornueckuii cMbici
M€Ho3a M IIOJIOBOTO Tporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JTOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKOMMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3aKiiaika OpraHoB M TKaHEHW U3 3apO/IbIIIEBBIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATLHAS WHIYKIIUS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuonanbueiii nepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOE 3HAYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PEryJIAINU POCTa KUBOTHBIX U yejoBeka. CTaiuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpa3oBanue cmop B Mporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJssiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. Hapamun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUJOMOHAb», «Pa3MHOMXEHHE >BIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pa3BuTue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JABYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHMKIT MXa», <«KHU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKID.

JlaGopaTopHas padora «/3ydeHne CTPOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuuyeckass padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabGopaTtopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIIUX
pacTeHUu.

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

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKUM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE MOHSITUSL U1 CUMBOJIbL. [ 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE NMPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OcHOBHBIE ~ METOABI  TCHETHKU: THOPUIOJIOTMYECKUN,  IMTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ unores3a YyucToThl raMer.

AHanmzupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHaelns — 3aKOH HE3aBUCUMOTO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILLBaHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAaHUE TE€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbId I0J. ['eHeTuuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBbI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Komnnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTHYECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckrue MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnyeckue acmeKThl KOHTPOJS H
M3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuipt u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3akoH
Menpens», «AHanusupymollee CckKpemuBaHuey, «HemonHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momnay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €MHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M pPAcCIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTpAllMK CIEIUICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

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

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUIbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYUBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuainrioHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(MUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHTIIMYECKAsS U3MEHUYNBOCTh. CBOMCTBA NTEHOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTHBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHas W3MEHYMBOCTh. BuHIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYTallMd. SnepHble U
nUToIIa3MaTuyeckue Myrtanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUs MyTanuuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpolEecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo n3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUX akmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdemoHcTpanuu

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

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MCHYHUBOCTEY, «Meiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YEIOBEKay, « Bumbl myTammiiy.



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

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHasi MporpaMma HCCIEIOBAHUS T€HOMaA
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKHA  YEJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUI, MOMYJIALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a00s1€BaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACJNEACTBEHHOW MPeapacioioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

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

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeTobl U3yYEHHUS] TEHETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTuKanusi W CEJCKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALIUHU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUU. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJI
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PaOOTHI.

Metoasl cenekImoHHON paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Ortansl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢deHoTuna noToMcTBa 1 0TOOP MO reHOTHUITy ¢ momonIbio aHanm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOA  CEJIeKIMOHHOM  paboThI.
PannanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. lcnonp3oBaHWE TE€HOMHOTO PENAKTHUPOBAHUS U METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tonyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHus.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUHA PACTEHUH U )KUBOTHBIX. «3e1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yenax VIVUUeHUs CYUeCmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoeti U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. . Basunos, 1. B. Muuypun, I'. . Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSIJIOB B HACJIEACTBEHHOM W3MEHUYMBOCTH,
«Metoppl cenekuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacreHun».

Ikckypeusi «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUMHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEXHOJOTHS:  XJeOOMeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEeNHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCHHTETHUECKHE MTYTH.



Kierounas uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W Te€HHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTHoix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumHkenepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HUHKEHEpUs».

JlabopaTtopHnasi pa6ora «/3ydeHnue 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJTOYHOKUCIBIX TPOTYKTOBY.

Jdkckypeusi «bUOTEXHONOrusT — BaKHEWINas MPOU3BOAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuUTHE 3BOJIOLHOHHBIX NpeACTABJICHMN B
ounoJioruun

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKyIIME CUIIbl HBOJIIOLMU BUJIOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). HeirpansHas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosowe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOIUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JI€eMEHTAapHas eIUHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETHYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHANpaBlieHHblE WM3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTensd. Iggexm oOymuinounozo zoprviuwika. CHUdICEHUe 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLM:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisionmii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUi
(mm3pynTuBHbIi). [lonoBoit oTO0p. BO3HUMKHOBEHHE W HBOMIOLUS COLUATBHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KaK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCMOCOOJIEHWM y  opraHm3MoB.  Apomopdo3bl U
uanoanantauud. IIpumepsl npucnocodseHuit y opraHu3mMoB: MOP(OIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — kimroueBod ¢akTtop BumooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



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

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM OHOJOTMM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

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

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIBl HBOJIIOLUN», «IKOJIOTMYECKass M30JsUUs MONYJALHNA ceBaHCKOU (openmny,
«l'eorpadmueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 32 CYIIECTBOBAHHEY,
«MBnycrpuanbablii MenaHu3m», «/KuBble nckomaemsbie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX ),
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHue
TPEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pA30BAaHUE BUIOB CHHUI,
«ITomumonasl pacteHui», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYHBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOpP(OIOrHIeCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOLINS U €€ pe3yJibTaThl

Metonbl  M3yueHHS MaKpOd3BOMIONMHU. [lameoHTonOrmyeckue MeTO[bl
uzydeHus: HBoioiuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBomronuu. CpaBHeHHe GIIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emmnu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl MU3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl U aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmensvl yHKYuU.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLUY.

JleMoHCTpauun

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

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl», — «Creronedanbr»,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa U INHUMITaH3e», «l JTaBHbBIE
HaIlpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONPOBEp)KEHHE onbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. U.
Omnapuna, TunoTe3a nepBudHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumn ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOJIOorus. I'e0XpoHoIOrnuecKas mKaia: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.



HauvanbHble 3Tanbel opraHudecko »HBoMoUMH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KJIETOK. DBOJIOLHMS MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHn3MoB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHue umMu cymu. CemeHHble pacTeHUs. lIpomcxokJieHHe LBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BBIe )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IporcxoxknaeHre MIEKONUTAIOMUX U
ntui. Ilpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emie MO 3paM M NEpHOAaM: apXxeW, IpOoTepo30il,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BONIOLUW»,  «['€OXpOHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJOPOCINY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KUBOTHOTO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIEY,
«IInockue 4EpPBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HAaCEKOMBIX, BIIAKHBIC IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

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

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

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUIM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUA O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHsle
B033peHMs1. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHONO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOruHYecKre, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PanHue dYenoBekooOpa3Hbie 00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTpaONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
V3TOTOBJICHUS OPYAUM TpyZAa. UenoBek NMpsIMOXOASALIMNA U IEPBBIMA BBIXOJ JIOIEU
3a  mpenensl  Adpuku. YenoBek reiaenbOeprckuil — 00U MPENIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA W YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEePTAIbCKUAN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEGHHE KOHTHMHEHTOB 3a mpenenamMu AQpukH.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbBIA Tpouecc W noauMop@usM. [lomyssiiMoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH  pacu3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviuiiHapabpie  MeTolbl B (usnueckol  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOIOJOTHUS U MAaJC0aHTPOMOJIOTHUS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuubl u cxembl: «MeToJIbl aHTPONOJIOTUNY, «['0JIOBHOM MO3T YeToBEKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYelnoBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwlii»y, «YenoBek
NPSIMOXOAIINIY, «JleHnCcOBCKUM dyenoBek» «Heanaepranbuby, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIIOLNHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU UM OHUOJICUCKUMH CIOKETaMH TPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOCHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJallTallNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHue U pazButue 3kosoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoOIEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
NpPUPOAHBIE W JIabopaTopHble. MoOJETMpOBaHWE B HKOJIOTHUA. MOHHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

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

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIICIOBAHUI».

Tema 7. Opranusmsl U cpea OOUTAHUS

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

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HbIX YYACTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJIbHass poJib CBETA.
doTonepruoau3M.

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

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
O0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrmocoOneHuss OpraHu3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HU.

XKuznennole Qopmbl opranusmoB. [loHsTHE 0 JKHU3HEHHOW (QopmMe.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTMYECKMX  B3aMMOJECHCTBUI:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBICY», «Du3nogoruueckue ajantaiuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHble  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHus, «XulHudecTBoy, «llapasutusm», «KoukypeHuus», «CumoOunosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapUu U KOJUJICKIIUU TEIJIOJFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU PACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpIisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rusi BUAOB U MOMYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [lonmymsimuss~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (Pu3ndecKkux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIIUU: YHCIEHHOCTb, IUIOTHOCT,



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

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ Perydaiud. bUuoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBaHue TMHAMUKHA TONYJISIUM. KpuBbIE pOCTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YUCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUN BUOB (I- U
K-cTparerun).

[Tonarue o0 sKoJOTMYECKOW HUIe BHaa. MectooOuTanue. MHoroMepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MHIpaluid KUBOTHBIX. buosormueckue
WHBAa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKHUE XapAKTEPUCTUKU TOMYJISIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmammn», «Mogenb s3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repbapuu pacTeHUN, KOJIJICKIIUU YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoOGneHus ceMsH  pacTeHHUH K
PacCeNICHUIO.

Tema 9. Ikos0orust coo01IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buornieHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Oxocucrtema kak OTKpbiTasi cucrema (A. JIkx. TeHncnu). @yHKIHMOHAJIBHbBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u ceTh. AOUOTHUECKHE OJIOKU
skocucteM. [TouBbl 1 Wbl B 3kocucTeMax. KpyroBopot BeeCTB U NMOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YUCEN, OMOMAacChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



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

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

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

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmeus 3aepA3HEHULl PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOcUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«JKonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
HHEPrUM B arpoueHo3ey, «[Ipumepsl ypOo3KOCUCTEMY.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia ITHII !
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD».

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

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

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

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BelIecTBO OMochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100abHOM PKOCcUCTeMBI. JMHamMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUUHOCTh sIBIEHUMN
B Omocdepe.

3onanbHOCTh Ouocheprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHA )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr Kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHs», « TponUYecKuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYUHBL. Bo3aeicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CMCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPacCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caipl U 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W IPUPOJIBI.
PanimonanpHO€  TPUPOJOMNONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu noO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHOBb



Kopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MOJEIU YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIUMUCA POCCUICKON
IPaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCoO3HAHUsi  SKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN TMO3WUIMU JMUYHOCTH, NATPUOTU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA U ONbITA ACATEILHOCTH B MPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOM JICSITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIUK 00YUaAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA M IPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

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

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAIHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

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

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peEryaspHas (Qu3nueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPABWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaau30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4eCKOTr0 BOCIIUTAHMSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MPUOOpPETaeMble TPU HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH NpoOJieM, CBSA3aHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
aKOCUCTeM, Orochepsr);

AKTUBHOE  HENpUIATHUE JCUCTBHHM, NPUHOCIAIIMX BpEd  OKPYXKaKOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUYECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OHOJIOTMH KaK HayKH, OCO3HAHHUS €€ poJiu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpPE Kak O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M peUIeHUuH MpodeM
COXpaHEHUs! IPUPOJAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTEe BBIXOAA U3 IJI00ATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TpaMOTHOCTH OOydarommxcs, GopMHpyeMoit
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIOJNb30BaTh TMOJy4yaeMble 3HAHUS i1 aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble IS (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYJAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAcHCTBHUS (ITO3HABATENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYyYalolUXCs; CIHOCOOHOCTb
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

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

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatonierocss OyayT c(OpMUPOBaHbl I03HABATEIbHbBIE
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBIE YHUBEpCAlbHbIE Y4YeOHble JI€HCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUecKHE JeHCTBUA:

CaMOCTOATENbHO  (QOpMyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cCUHTE3a, CpaBHEHHUSI, KjIaccu(puUKalu, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

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

CTPOUTH JIOTMYECKHE pPACCYXICHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIHOUCHMS,;

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



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIE BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEpPIpEeTalluy, MPeoOpa30BaHUI0O W TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YUEOHBIX M COI[HAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

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

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peHIeHHWs 3aJadd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(DECCHOHATBHYIO CPENY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOTYCKAIOIINE AThbTePHATUBHBIC PEIICHUSI.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH()OPMAITHIO PA3TMYHBIX BUIOB B (hOPM TIPEICTABICHHS, KDUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

pUOOpETaTh OIBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONb30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIU JIMCKYCCHUU TIO CYIIECTBY 00OCyXaaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBepOaJbHBIE CpeACcTBa OOIIEHHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOES OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH peleHnH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH W
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa W KaXJOrO YYAaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JNEATEIIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAaH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JACTSIX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUil, UCMOJIb30BaTh MPUEMBI pedIeKCHH AJIs OLEHKH CUTYyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHUSI COJEpXKAaHUS Y4yeOHOro mpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMHA HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIIMN U MPEeoOpa30BaHUIO 3HAHUM, BUABI AEATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XW3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
roJiaM U3y4eHHUsl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroHaIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OHMOJOTHYECKHE TEOpPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeopHsl
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3usl MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO TO3HAHMS, HUCIOIb3YEMbBIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, paCTEHUH, >KUBOTHBIX U Y€JIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHM, >KMBOTHBIX M YE€JIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSAMH, MEXIY d3TanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamMu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHBIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

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

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JEJIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TIPaKTUYECKUE padOThl, COOMHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEIACTaBIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T'€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIM OUOJOTUM B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpa, B IO3HAHUHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOTOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIIuX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Oumocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro pasHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSX KUBBIX OOBEKTOB U AKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, SKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, NBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O or0opa, aIJIONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIITUX CHJI SBOJIONUY HA T€HO(OH T TIOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie OOWTaHUs, YepeIOBaHUSl HANPABICHUIN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U NIOTOKA SHEPTUH B 3KOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIKYIIIMMHU CHJIAaMUA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K cpelie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY /I J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

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

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMHOAATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJMYHO  TPEACTaBIATH  TOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOCO0axX MpeAoTBpaIIEeHUS
ri00aabHbIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaTbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIIbCKOTO XO3AWCTBa, IHIIEBOMN
MPOMBIIIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHAIBHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IIpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U X U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencteennas uadopmanus u 9 0.5
peanu3anus e€ B KIETKE ’
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uugposbie
o Tema ypoka Beero KonTpoabubie IIpakTuuyeckue 0Bpa3oBATETBHbIC
padoThI padoThI pecypenI
| buonorus kak KOMIUIEKCHasI HAyKa U KaK 4acTb |
COBPEMEHHOT0 001IeCTBa
2 JKuBble cUCTEMBI U KX CBOMCTBA 1
YpoBHeBas opranu3anusi KUBbIX CUCTEM 1
Hcropus oTkpeITUA 1 M3y4eHUs KieTkH. Kietounas teopus 1
MeTo 161 MOJIEKYIISIPHOM U KJIIETOUYHOM OMOJIOTHH.
5 [IpakTuueckas pabota «3ydeHre MeTO10B KJIETOYHON | 0.5
ouosorun (xpoMarorpadus, snekrpodopes, '
muddepennmanbaoe nentpudyruposanue, [LP)»
XHUMUYECKUHN COCTAB KIETKU 1
7 MuHepanbHble BeLlecTBa KJIETKH, UX OMojiorndyeckas poJib 1
Opranuyeckue BelecTBa kieTku — Oenku. JlaboparopHas
8 pabota «O6Hapyx)eHHe OEIKOB ¢ IOMOIIbI0 KaUeCTBEHHBIX 1 0.5
peaKuuii»
9 CsoiicTBa, knaccuduxanys 1 GyHKINN OETKOB 1
10 Oprannueckue BenecTBa KJIETKH — YTI€BObI 1
11 Oprannueckue BeIecTBa KJIETKU — JIMIH/IbI 1
Hyxnennoseie kucnotsl. JIHK n PHK. JIaboparopnas padota
12 «HMccrnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIIEJICHHBIX U3 1 0.5

KJICTOK PA3JIMYHBIX OPraHU3MOB»




Crpoenue u pyakuuu AT®. JIpyrue nykineozuarpudocdaro

13 (HT®)
14 CexBenupoBanue JIHK. MeToibl FTeHOMUKH,
TPAHCKPUNITOMUKHU, TPOTEOMUKH
15 Metoabl CTpYKTypHOI OHOJIOTHH
16 Tunsl kietok. [IpokapruoTuyueckas KieTka
17 Crpoenue sykapuoTrueckoi kieTku. [Ipakruyeckas padora 0.5
«M3yueHne cBONCTB KJIETOYHOW MEMOpaHbD» '
18 [ToBepXHOCTHBIN anmapaT KJIETKH
OpnnomeMOpaHHbIe opraHou/ bl KieTkU. [IpakTrueckas
19 pabota «3ydueHne qBUKEHHSI LIUTOIIa3Mbl B PACTUTEIBHBIX 0.5
KJIETKaX»
[TosnryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUH,
20 iactuel. JlaboparopHas padora «MccnenoBanue 0.5
IJ1a3MOJIN3a U JICTIIIa3MOJIN3a B PACTUTEIbHBIX KIETKaX)»
21 HememOpanHbie opraHou/Ibl KJIETKU
22 Crpoenue u GyHKLIUH s11pa
CpaBHuTENbHASA XapaKTEPUCTHKA KIETOK SyKapuoT.
23 Jlaboparopnast pabota «3yuenue cTpoeHuUs KIETOK 0.5
Pa3IMYHbIX OPraHU3MOBY
AccuMuIsIvs 1 JUCCUMMJIALIUS — JBE CTOPOHBI
24 Metabonm3ma. Tumnsl oOmMeHa BemiecTB. JlaboparopHas
pabota «3ydyeHne KaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTajaa3bl)»
DepMEHTATUBHBIN XapaKkTep PeaKLUi KIETOYHOIO
)5 Mmetabonu3ma. JlabopatopHas pabora «3yuenue 0.5

(hepMEeHTaTUBHOTO pacUIeTNIEHUs IEPOKCUIa BOJOPOa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)




26 benku-akTHBaTOPBI U OEIKU-UHTHOUTOPBI 1

27 ABTOTpO(HBIH THIT 0OMEHa BELIECTB 1

28 dorocuHTE3 1

29 Xemocunres. Jlaboparopuas padota «CpaBHEHHE POLIECCOB | 0.5
(boTOCHMHTE3a U XEMOCHHTE3a» )

30 AHa’poOHBIe opranu3Mbl. Busl Oposkenus. JlabopaTopHas |
pabota «CpaBHEHUE TPOIIECCOB OPOKCHUS U JIBIXAHHS)

31 AdpoOHBIE OPraHU3MbL. JTalbl YHEPTrETHUECKOT0 0OMEeHa 1

0 DHeprust MeMOpaHHOTO rpaguenTa NpoToHoB. Cunre3 ATO: |
pabora nmpotonHO AT®D-cHHTa3BI

33 Peakiiun Matpu4HOro CUHTE3a 1

34 Tpanckpunuus — MatpuuHbii cuate3 PHK 1

35 Tpancnsauus u e€ sTanbl 1

36 KoaupoBanue amunokucior. Pons pubocom B OuocuHTe3e |
Oenka

37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapHoT 1

38 MonekynsapHble MEXaHU3MBbI SKCITPECCUU T€HOB Y 3YKapUOT 1
Bupycbl — HekJIeTouHbIe (OPMBI )KU3HU U OOJIUTATHBIE

39 napa3uthl. [Ipaktuueckas padora «Co3nanue Mojenu 1 0.5
BHUpYCa»

40 Bupycusbie 3a0o05eBanus 4enoBeKa, )KUBOTHBIX, paCTCHUHN 1

41 Hanorexnomoruu B 6M0ONIOrUH U MEAUIIMHE 1

42 JKU3HEeHHEBIN IUKIT KIIETKH 1

43 Matpuunslii cunte3 JJHK 1

44 Xpomocomel. JTaboparopnas padota «M3yuenne xpoMocom 1 0.5
Ha TOTOBBIX MHUKpOIIperiapaTax»

45 JleneHue KIeTKH — MHTO3 1




Tuner knetok. Kaprokunes u nutokunes. JlaboparopHas

46 pabota «Habmo1eHne MUTO3a B KJIETKaX KOHYMKA KOPEIKa 1 0.5
JyKa (Ha TOTOBBIX MUKpPOIIpENapaTax)»

47 Perynsuus >KM3HEHHOTO IUKJIA KJIETOK 1

48 Opranusm Kak eMHOE 1IEJI0e 1

49 Txanu pactenuii. JlaboparopHas pabora «3ydeHue Tkanen | 0.5
pacTeHuin»

50 Txanu KUBOTHBIX U YenoBeka. JJabopaTopHas pabora | 0.5
«3yueHne TKaHe# KUBOTHBIX) '

51 Opransl. Cuctemsl opranoB. JlaboparopHas padota | 0.5
«M3ydeHne opraHoB IBETKOBOT'O PACTCHUS» '

52 Ornopa Ttena opraHu3MOB 1

53 JIBr>KeHHE OpraHru3MOB 1

54 [Iutanue opraHu3mMoB 1

55 [Turanue MO3BOHOYHBIX KUBOTHBIX. [IuiieBapuTenpHas |
CUCTEMa YeJloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIXaHu€e MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1

58 TpaHcopT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHas cucreMa o3BOHOYHBIX KMBOTHBIX U YEJIOBEKa 1

60 Brinenenue y opranusmMoB 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHas cuctema yenoBeka 1

63 Pa3apakuMoCTh U peryisnus y OpraHu3sMoB 1

64 ['ymopanbHas perynsmus 1 SHIOKPUHHAS CUCTEMa 1
YKUBOTHBIX U YEJIOBEKA

65 @opMBbI pa3MHOKEHHUSI OPraHU3MOB 1




66

ITonoBsoe Pa3SMHOXKCHHUEC

67 Meiio3
I"amerorenes. O6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

68 Jlaboparopnas pabota «/3y4eHne CTpOSHUS TOJIOBBIX 0.5
KJIETOK Ha TOTOBBIX MUKPOIIpEmapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3

70 3axiaJika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JIUCTKOB
Poct u pa3Butue xxuBoTHbIX. JJabopaTtopHas pabota

71 «BpIsBIIEHUE TTPU3HAKOB CXOJICTBA 3apObIIICH 0.5
MMO3BOHOYHBIX )KHUBOTHBIX)

7 Pasmuoxenue u pa3zsutue pactenuii. JlJaboparopnas pabora 0.5
«CTpoeHHe OpraHOB Pa3MHOKEHHUSI BHICIIIMX PACTEHUII '

73 HcTopust CTaHOBICHUS ¥ Pa3BUTHS TCHETUKH KaK HAYKH
OcHoBHbIE IOHATHUS U CUMBOJIBI TeHeTUukH. JlabopaTopHas

74 pabora «JIpo3zoduia kak 00BEKT FreHETUYECKUX 0.5
HCCIIEOBAHUIN
3aKOHOMEPHOCTH HACTEI0BaHUs TPU3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipaktuueckas padbora 0.5
"N3y4yeHne pe3ynbTaTOB MOHOTUOPUTHOTO CKPEITUBAHUS Y '
apo3oduisr”

76 [uTonornyeckue 0CHOBbI MOHOTMOPUIHOTO CKPEIIUBAHUS

77 AHanuzupyrouiee ckpenmpanue. Hemoyiinoe TOMHUHUpPOBaHKE
Jurubpunnoe ckpemmbanue. [Ipaktudeckast pabota

78 «3yueHne pe3ynbTaToB AUTUOPUIHOTO CKPEIIMBAHUS Y 0.5
Ip030(UITBD»

79 [{uTonornyeckre OCHOBBI TUTHOPHUTHOTO CKPEIITUBAHMS

80 CuenneHHoe Hacle0BaHUE IPU3HAKOB




81

XpOMOCOMHaSI TEOpHs HACICACTBEHHOCTHU

82 I'enernka moia

83 T'enoTHn Kak 1eJI0CTHASA CUCTEMA

24 ['eneTnyeckunii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U
YyeJIOBeKa

85 W3meHunBOCTH NIPU3HAKOB. BUbl H3MEHUNBOCTH

86 MoaudukarmoHHass K3MEHYUBOCTh
BapuanuonHslii psj v BapualimonHas Kpusasi. JlabopatopHas

g7 pabota «/ccnenoBanue 3aKOHOMEPHOCTEH 0.5
Moau(pUKATMOHHOM n3MeHUnBOCTH. [locTpocHMe '
BapHaIlMOHHOIO PsiJia U BApUALMOHHOW KPUBOM

23 I'enoTunuueckas M3MEHYMBOCTh. KoMOMHATHBHAS
H3MCHYHUBOCTE

29 MyrtaunoHHas u3MeHYUBOCTh. [IpakTuueckas pabora 0.5
«Mytauuu y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpEnapaTax)» ’

90 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. JMUTEHETHKA U
SIIUT'CHOMMKA

91 I'enetuka yenoeka. [Ipaktuueckas padora «CocraBieHue u 0.5
aHaAJIN3 POJIOCIIOBHOM»

92 MeTtoapl MEIULMHCKON T€HETUKHI

93 3HavYeHHEe MEIUIIMHCKON TeHETUKHU B TIPEIOTBPAIICHUU 1
JICUCHUH I'eHEeTHYECKUX 3a00JIeBaHMI YeIoBEeKa
OcHoBHble TIOHATHUSA cenekiun. JlaboparopHas paboTa

94 «M3y4eHne cOpTOB KYJIBTYPHBIX PACTEHUH U MIOPOJT 0.5
JIOMAIITHUX JKHBOTHBIX)

95 MeTtos1 cenekImonHoi paboTsl. JIabopaTopHas pabora 0.5

«I/ISY‘{CHI/IC METOJ0B CCIICKIINN paCTCHHﬁ))




96 JIOCTHKEHMSI CeJIEKLIMN PACTEHUHN U dKUBOTHBIX. |
[Tpaktuyeckas padora «I[IpuBHuBKa pacTeHUiI»

97 CoxpaHeHue, U3y4yeHHe U UCI0JIb30BaHNE FeHETHUECKUX |
pecypcos
buorexHonorus kak Hayka v OTpacilb IPOU3BOJICTBA.

98 [IpakTuyeckas padora «M3ydyenue oObEKTOB 1 0.5
OMOTEXHOIOTUN

99 OcCHOBHBIE HAINIPaBIICHHUS] CHHTETUYECKON OMOJIOTHH 1

100 XpOMOCOMHAs M TeHHAs UHKEHEPHUs 1

101 MeauuuHcke OMOTEXHOIOTUI 1

102 Pe3epBHblil ypok. HOBT(jpeHI/Ie, o0o01ieHue, |
cucTeMaTHh3alys 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 13.5




11 KJIACC

KoimuecTBo yacos DJIEeKTPOHHbBIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OpomtonuoHHas Teopus Y. Jlapsuna 1
2 JBrokyiue cuiibl 3BOJIIOIMU BUAOB 110 Y. [lapBuUny 1
3 Bopwba 3a cyniecTBOBaHHE, €CTECTBEHHBINH U |
UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU 1
5 OTanbl 3BOJIFOLMOHHOTO MPOLEcca: MUKPO3BOIIOLHUS U |
MaKpO3BOJIIOLUSA
6 [Tonmyssiuus — sneMeHTapHas €IMHUIA SBOJIIOLUN 1

3akoH reHerudeckoro pasHosecus J[x. Xapau, B.
7 Baiin6epra. Jlabopatopnast pabota «BblsiBieHue 1 0.5
U3MEHYMBOCTH y 0c00€el OHOTrO BHIa»

8 OneMeHTapHble (HaKTOPBI IBOTIOIMU 1
DddexT ocHoBaremnst. DPdekT OyTHIIIOUHOTO TOPIIBIIIKA 1
10 Murpauuu. M3oasmmu nonyssiuuii: reorpadguueckas, |
Ouonornyeckas
11 EctecTBeHHbII 0TOOP — HaNpaBiIsIONIHN (akTOp 3BOIIOLUU 1
12 [TonoBoit oT60p 1
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTat
13 MuKpo3Botonuu. JlJaboparopuas pabota «3yuenue 1 0.5

ap0MOp(I)030B U uaroaganTaui y paCTeHI/Iﬁ U ) KUBOTHBIX)»

14 [Tpumeps! npucnocoOaeHN Y OpraHu3MOB: 1 0.5




Mopdosioruueckue, GU3N0IOTHIECKre, ONOXUMHYECKUE,
noBenenyeckue. Jlaboparopuas pabora «IIpucmocobiaeHws
OpPTraHU3MOB U UX OTHOCHUTEJIbHAS 11€TIECO00Pa3ZHOCThY

Bun, ero kpurepuu u ctpykrypa. JJaboparopuas pabora

15 1 0.5
«CpaBHeHHE BUIOB 110 MOP(HOIIOTHYECKOMY KPUTEPUIOH

16 Crpykrypa Buza 1

17 BunoobpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIUN 1

18 CBs13b MUKPO3BOJIIOLUH U SITUAEMHOIOT MU 1

19 MakposBosmronus. [laneonTonornueckre METOIbl U3YUCHUS |
ABOJTIOIIUN

20 buoreorpadudeckue MeTOAbl U3yUEHUS IBOIIOLUN 1

)1 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHIECKUE |
METO/Ibl U3YUYEHUS IBOJTIOIIUN

2 MounekynsipHO-TeHEeTHYECKHEe, OMOXUMHUYECKHE U |
MaTeMaTHUYECKHUe METO/IbI U3YUCHHSI SBOTIOIIUN

23 OO0111re 3aKOHOMEPHOCTH IBOJTIOIIHI 1

24 AnantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB |
HBOJTIOIUHN

25 Hayunble rUnoTe3sl MPOMCXOKICHUS KU3HU Ha 3emiie 1

26 JoHayuyHbIe PEICTABIEHUS O 3aPOKICHUN KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW FBOITIOLUN 1

28 ['unoressl 3apoxaeHUS KUZHU 1
Uctopus 3eman u metoas! e€ nzyuenus. JlaboparopHas

29 pabota «/3ydyeHue 1 onrucaHue UCKOMAEMBbIX OCTaTKOB 1 0.5
JIPEBHUX OPTaHU3MOB)

30 HauanbHbie 3Tanel OpraHnyecKoin 3BOITIOLIMU 1

31 DBOJIOIHS DYKAPUOT 1




OCHOBHBIE dTaNbl OBOJJIIOIIMU PACTUTEIIBHOI'O MHpA.

32 [Ipaktuyeckas padora «M3yueHue ocCOOEHHOCTEH CTPOCHUS 1 0.5
pacTeHUI pa3HbIX OTAEIIOBY

33 OCHOBHBIE 3Tarnbl 3BOIOLUN )KUBOTHOTO MUpa 1

34 OBoumonus )XKUBOTHBIX. [IpakTiueckas pabota «/3ydenue | 0.5
0COOEHHOCTEHN CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX» '

35 PazButue xu3HU Ha 3eMJie IO 3paM U Iepuogam 1

36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE KPU3UCHI |
HPOILLIOTro

37 CoBpeMeHHbIH 3KOJIOTNYECKUI KPU3UC, EF0 OCOOEHHOCTU 1

38 CoBpeMeHHas cucTemMa OpraHu4eckoro Mupa 1

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB 1

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1

41 PasButHe npeacraBiaeHui O MPOUCXOKICHUHN YEIIOBEKA 1
MecTo 4yenoBeka B CUCTEME OPraHU4YECKOI0 MUpA.

42 JlaboparopHas pabota «3ydueHne ocoOeHHOCTEH cTpoeHus 1 0.5
CKEJIeTa YeJIOBEKa, CBA3AHHBIX C MPSIMOXO0XKICHUEM»

43 JIBKyILME CHIIBI AHTPOIIOTEHE3a 1

44 CootHo1ieHre OMOJOTHYECKUX U COLMAIbHBIX (PAKTOPOB B |
aHTPOIIOTEHE3e

45 OcHOBHBIE CTaIUN aHTPOIIOT€HE3A 1

46 [Taneoreneruka u najaeoreHOMUKa 1

47 OBOIIOLUS COBPEMEHHOTO YEJIOBEKA 1

43 Yenoseueckue packl. [Ipaktudeckas padbora «3ydenue 1 0.5
9KOJIOTHYECKUX aJIaliTalliil ueIoBeKay

49 MexaucuuIImHapHble METOAbI aHTPOIIOJIOTUN 1

50 3apoKAEHUE U Pa3BUTUE DKOJIOTUU 1




Metoapl skonoruu. JlaboparopHas padota «M3yuenue

31 METO/I0B 3KOJIOTUYECKUX UCCIIEJOBAHUI» ! 05
52 3HauyeHNE YKOJIOTUYECKUX 3HAHUM I YeJIOBEKa 1
53 Okonoruyeckue HakTopsl 1
Aobuotndeckue pakTopbl. CBET KaK HKOJIOTHYSCKUN (DAKTOP.
54 JlaGopaTopHas pabota «BpisiBIIeHHE TPUCTIOCOOICHUIN 1 0.5
OpPraHU3MOB K BIIMSIHHIO CBETa»
Abuotnueckue (axropsl. Temreparypa Kak 3KOJIOTHUESCKHHA
55 daktop. JTaboparopHas padota «BrIsBieHHE 1 0.5
MPUCTIOCOOICHUI OPTraHU3MOB K BIMSIHHIO TEMIIEPATYPhI»
AbGuotnueckue GpakTopbl. BraXXHOCTh KaK SKOJIOTHICCKHIA
56 daxrop. JlabopaTopHas pabora «AHATOMHUYECKHE 1 0.5
0COOEHHOCTH pacTeHUI U3 pa3HBIX MECT OOUTaAHHS»
57 Cpenpl oOuTaHUs OPraHU3MOB 1
58 buonornyeckue puTMbl 1
59 KuzneHnble popMBbl OPraHU3MOB 1
60 buotnyeckue pakTopsl 1
61 3HaueHne OMOTUUECKUX B3aUMOIEUCTBUI I |
CYIIECTBOBaHMs OPraHU3MOB B Cpejie OOUTaHUS
62 DKOJIOrHYecKre XapaKTepUCTUKU MOMYIISLUH 1
63 OcHOBHBIE TIOKA3aTENN MOMYJISILIMK: YUCIEHHOCTD, |
IUIOTHOCTb, BO3pACTHAs U MOJIOBasl CTPYKTypa
64 OcCHOBHBIE TIOKA3aTeNIN MOMYJSIUH: POXKAAEMOCTh, IPUPOCT, !
TEMIT POCTa, CMEPTHOCTh, MUTPAITHH
65 Oxojorudeckas CTpyKTypa NONyJIsALUN 1
66 JluHamuka nonyasuuu U e€ peryisuus 1
67 Kpussle pocra unicnienHocty nomynsuuu. Kpuseie 1




BBDKHWBAaHHA

Dkonorudeckas Huiia Buaa. JlaboparopHas padora

68 . 1 0.5
«[Ipucnocobnenust ceMsiH pacTeHHI K pacCeIeHUI0)
69 Bun kak cucrema nomyssiui 1
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALUNA )KUBOTHBIX 1
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocHcTeMa KaK OTKPbITasi CUCTEMA 1
73 KpyroBopoT BemecTB 1 NOTOK 3HEPTUU B IKOCUCTEME 1
74 OCHOBHBIE TIOKA3aTeNIl SKOCUCTEMBI 1
75 DKOJIOTUYECKUE TUPAMUJIbI 1
76 H3meHeHus coo0I11ecTB — CYKIIECCHH 1
77 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. |
DKOCUCTEMBI MOPEIN U OKEaHOB
73 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, |
CTETICH, TyCThIHB
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
20 VYpb6oskocucremsl. [Ipaktruueckas pabora «M3yuenue u | 0.5
OTHCaHUEe YPOOIKOCUCTEMBI '
21 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX |
B3aUMOJICVCTBUI OPraHU3MOB B 3KOCHCTEMAaX
MexaHu3Mbl BO3JICHCTBUS 3arpsS3HEHUI Pa3HbIX TUIIOB Ha
82 cyOOpraHu3MEHHOM, OPTaHU3MEHHOM, TIOMYISAIIMOHHOM U 1
HKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmennanerapHas 060109ka 3eMau 1
84 VYuenne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1
86 KpyroBopoTs! BemiecTB 1 OMOT€OXUMUIECKHIE IUKITBI 1




87 3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH 1

88 YcToitunBocTh OuoCchepsI 1

89 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTpOHOI;eHHOG BO3JICHCTBHUE HA PACTUTEIIbHBIN U |
YKUBOTHBIH MUP

92 Oxpana npupoabl 1

93 OCHOBHBIE IPUHIIUIIBI YCTOWYHMBOTO PA3BUTHS YCIIOBEUCCTBA |
U TIPUPO/IBI

94 PannonanbHOe PUPOAOIIOIB30BAHNE U COXPAHEHUE |
OMOJIOTMYECKOT0 pa3HOOOpa3us 3eMiin

95 O6061eHue o TeMe «MUKPOIBOIIONUS U €€ PE3yIbTaThD) 1

96 O6006menne o Teme «MaKpOIBOJIOIUS U €€ Pe3yIbTaThI» 1

97 O606menue o teme «IIpoucxoxaeHue u pa3BUTUE KU3HH |
Ha 3emiie»

08 O6006mmenue o Teme «IIpoucxoxaeHune yemoBeka — |
AHTPOIIOTEHE3)»

99 O6o0611eHrne IO TeMe «DKOJIOTHS — HayKa O !
B3aMMOOTHOIICHHSIX OPTAaHU3MOB)

100 O6061enne no Teme «OpraHu3Msl U cpesia OOUTaHUS» 1

101 O06o01eHue 1Mo Teme «IKOJIOTHUSI BUJIOB U TIOMYJISIIAN 1

102 O6o06menne o Teme «buocgepa — rnodanbHas !
HKOCHUCTEMA»

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAIFHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
Oo0OBEKTOB M d3KOcHUCTeM (OmucCaHWe, HW3MEpeHue, MPOBEACHUE
HaOJt0/IeHNH); CHocOO0aMM BBISBIEHUS W OLIEHKM aHTPOIOIEHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BblsiBIIeHHEe 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJTIOYAET: OCHOBOIOJIATAIOIINE OWOJIOTHIECKHE TEPMUHBI W TIOHSATHS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, TOMYISIHS, YKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBHI, JUCKPETHOCTh, CaMOpPEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEICTBEHHOCTH, W3MEHUYHBOCTb,
HHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa Il
Opnux, U.1. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojpimeBoro cxonacrsa K. Bbapa, sBomtormonHas

teopuss Y. JlapBuHA, CHHTETHYECKAs TEOpHUs DHBOJIOLHMH, TEOPUS




antpororeHe3a Y. Jlapsuna; teopus Ouoreornenosza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHeTtmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apozasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. Jlubuxa, sKoJI0rM4eckod nupaMuibl 4HUced,
O01OMAacChl U SHEPTUN);

runote3bl (koarepatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xongeiina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
MPUYNUHHO-CJIICACTBCHHBLIC CBsA3HU MCXKOY HCCIICAYEMbIMU
OHOJIOrMYECKUMHU 06’b€KTaMI/I, mnmpoueccamMm M ABJIICHUAMU; OCIIATH
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacTEHHi, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTaraMy YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCHUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACIATH CYIIECTBCHHBIC TPHU3HAKH:

CTPOEHHUST BUPYCOB, KJIIETOK MPOKAPHUOT M DYKAPHOT; OJHOKIECTOYHBIX H
MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomoctepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHHH,
’KMBOTHBIX, YEJIIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYECKUX




mporieccoB: obMeHa BemecTB  (Meraboiu3M), HHGOpMAIMH U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 53MOpHUOreHe3a, MNOCTIMOPHOHAJIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI SBOJIIOLIMK HA TeHO(DOH]
MOMYJISILIMK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOMTaHus,
YyepeoBaHMUsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B OKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4ecKoro ooOmeHa,
XEMOCUHTEe3a, MHTO3a, MeiHo3a, OIUIOJOTBOPEHHUS, PA3BUTUS H
Pa3MHOXKEHHUS, UHIUBUIYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX M3MEHEHUHN B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INPEBPAILEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aWMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATH ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizannble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHCTEMHBIHN
(buoreonieHotuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzamnus, Metaadanui3. IloHsTme o 3aBUCHMOM ©  HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ gocTOBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpuumHBEl HCKaXEHUsT pe3yJbTAaTOB HKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka xak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AWHMIIA XKUBOro. Mcropus OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOMN M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHNS, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTUPOBAHUE, KYIHTUBUPOBAHHUE KIETOK

22

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,




TEIUIOPETYASIUU. MUHepanbHbIe BEHIECTBA KIETKH, UX OHUOJOTHYECKas pOJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepbl. benku. AMHUHOKUCIOTHBIH cOCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypamus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIM OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mmaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
Bbuonornveckue GyHKIUHU YTIIEBOIOB.

Jlummapl.  T'unpodunbHo-runpodoOHbIe cBolicTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuasl, BOCKH, CTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mire cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4ecTh, ClIOCOOHOCTD
K CaM03aMbIKaHUIO, OJIYITPOHULIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxkuu JJTHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUHUKH, UX (DYHKIIUU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE HCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJ

2.3

Tunsl  kieTok: sykapuoTHueckass M npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuotuueckoil kieTku. Kierounass cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SYKApHUOTHYECKOM kieTku. [lmazmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTuiyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (nuddysus,
obOneruénnass nud@ysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haromuro3. Dk3ouuTo3. Kietoynas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommaszma. Ilutozons. Ilutockener. JIBukeHwe uuToria3mMel. OpraHoubl
kineTkdu. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (yHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpraHouA0B KiIeTKH. CTpOeHue TpaHyJIIpHOIO PETUKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHyisipHBIA) SHAOIUIA3MAaTHYECKUH peTHuKyiayM. CekpeTopHas (QyHKUIUS
annapata [onpmxu. TpaHcmopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JIYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounslii nentp. CTpoeHHME U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKU, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. IIpocTpaHCTBEHHOE pPACHOTIOXKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTtnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOI)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN U TEeTepOTpOdHBINA. YUacTue KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KiIeTKu: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOUYHOTO
MeTtabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

[lepBuuHbIl CHHTE3 OpraHMYecKUX BemiecTB B KkieTke. dDorocunres. Poib
XJOporiacToB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE QoTOCHHTE3a. BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, >Kene300aKTepuu, CepoOaKTEPHH, BOAOPOJHBIC OaKTEepHu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumel Oposkenus. [IpomykTel OpokeHUsS H UX
UCIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonornueckoe oOxkucCieHUE, WIH KIETOYHOE JblXxaHWe. Poinp MUTOXOHIpUK B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucmurensHoe dochopumupoBanue. [IpenmyiecTsa a3poObHOro myTu oOMeHa
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BEIIECTB Tepel aHa3POOHBIM. DPPEKTUBHOCTH IHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO cuHTe3a. Peann3anus HacinencTBeHHOM nHpopMmarmu. I eHeTnyeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
YcnoBust OumocuHTe3a Oenka. KonmumpoBanwme amMuHOKUCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycesl — HekierouHbsle (OpPMBI KM3HM M OOJIUTaTHBIE mMapasuTel. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecuHTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEPHOIbI HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanun  JHK:
KOMIUIEMEHTAPHOCTh, ITOJIyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAJUICIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsmus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietouHasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM Kak OMOJIOTHYECKas CHCTEMA

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbIci Meiio3a
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1 TI0JIOBOTO Ipoliecca. Melio3 U €ro MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.
[Ipen3zaponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue mnoioOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE DPa3BUTHE
KUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorenes). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsl gpodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBatoOIIerocs 3apoiblia (3MOpUOHANbHAs WHAYKUUSA). 3akjiajka IJIaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHANBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXKaroIIeH
cpenpbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbubli nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrm4eckoe 3HaU€HUE NPSIMOrO M HENPSMOIO pPa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHl peryiasuuu
pocTta SKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PaszmMHoOxeHne u paszButue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuii. (OOpa3oBaHue CHop B TMpoIlecce Meio3sa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue U

Pa3BUTHEC CEMCHU. MexaHu3MbI peryjianuu OHTOTCHE3a Yy paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3urora, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/IIlLI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno ngomuHupoBaHus. Btopoill 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemyBaHue. IIpomMexXyTOuHBIM XapakTep Hacl€OBAHHUS.
Paciienuienne npru3HAaKoB IIPU HETIOJHOM JTOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA ITPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJe0BaHUE T'€HOB, HAPYIICHHE CLEIUICHHUS MEXAy IeHamu. XPpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenmoctHas cucrema. llnenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
n BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOIU(PHUKAIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHUUBOCTh. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Mei03 ¥ TOJOBOWM TpolecC — OCHOBA
KOMOHMHATHUBHOI M3MEHYUBOCTU. P0Oh KOMOMHATHUBHON M3MEHUYHMBOCTH B CO3JaHUU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUMU. S€pHbIE W IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[pruuuHbl BOSHUKHOBEHUST MYTaIlHIA.
MyTareHpl M WX BIMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOU n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoHas MporpaMMa HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeAeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[MIIP-anamu3a.  HacnencrBeHHble — 3a00jeBaHUs ~ YeJNOBEKa. | e€HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HAaCJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYEHNH T€eHETHYECKHUX 3a00eBannii yenoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBmiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TE€HOTUIY C HOMOILBIO OLEHKH
(eHoTUMa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOoJl CeNIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHUYECKMH MyTareHe3 KaK HWCTOYHHMK MyTalMil Yy KyJIbTYpHBIX (opm
opranu3moB. lcnosnp3oBaHME TE€HOMHOIO PpEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpeliuBaHWEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, NCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpajgulMOHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydyeHHEe  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJIOTHIA.
[IpousBoncTBO  Oenmka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAMLEKICTOK U KIOHMPOBAHUE >KUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpynpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHns W TEpCIIEKTUBHI
XpPOMOCOMHOW M T€HHOM WH)XeHepuu. MeaunuHckue OHOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa31/IC OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUYHbIE TPUObI, OJHOKIETOUYHbBIE BOJOPOCIH, APYTrHUe
npoTUCThl. KoJOHMAIbHBIE OpraHu3Mbl. J|BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOUYHBIX OPTaHHU3MOB.

PazpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI
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4.3

4.5

4.6

MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHum pacteHuid. TuIBl PacTUTENbHBIX TKaHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTECHUMN: TPOIIU3MBI U
Hactuu. lloryomeHne BOJIBI, YIJIEKUCIOrNO Tra3a W MUHEPAIBHBIX BEILIECTB
pactenusimu. [Ipixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. BeineneHue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpenctBa MacCHBHOM M XUMHUYECKOM
3amuThl. DUTOHUUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa M UX 3HAYCHHUE

MHoOrokieTouHsle  KMBOTHbIE.  B3auMOCBS3p  4yacTe€il  MHOTOKJIETOYHOI'O
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKABOTHBIX TKaHEU: JIUTENHAIbHASA, COCAWHUTENbHAs, MBIIIEYHAs, HEpPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacmoNioKeHHsT TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIUU OPraHOB M CHCTEM OpIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtanue »xuBOTHbIX. IluTanue
MMO3BOHOYHBIX )KHBOTHBIX. [[pixaHue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHu€ TO03BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTelibHasi cCUCTEMa 4YelloBeKa. MeXaHu3M
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHcHOpT BeUIECTB Yy XUBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DBOJIONMOHHBIE  YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CHUCTEMBI TO3BOHOYHBIX XMUBOTHBIX. BbIfieneHue y opraHu3moB. Beijenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyonu. Opransl BeieneHusi. CBsi3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTEIIBHON CcUCTeMamMu. BplneieHue y MNO03BOHOYHBIX
KUBOTHBIX. 3aliUTa y MHOTOKJIETOYHBIX KHUBOTHBIX. [lOoKpoBEI M HX

IIPOU3BOJHEIC.
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PaznpaxkxuMocTh U peryisius y opraHu3MoB. Pa3apakuMoCcTh y OTHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiuss y MHOTOKIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u pedieKTOpHas PEryisilusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHUS! HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm s 3GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4eoBeKa U €ro 310pOBbE

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. [IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedrekc u pednexropHas ayra. be3ycioBHbBIE U YCIOBHBIC PEIICKCHI

5.2
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3amuTa opraHuzMa otr Oose3Hel. MIMMyHHast cuctema yesoBeka. KieTouHslil u
TYMOpaJbHBIA MMMYHHUTET. BpoxaEHHBIN, NpUOOPETEHHBIN crennupuyecKuit
umMmMyHuTeT. Teopuss  KIOHAJIbHO-CeNEeKTUBHOro uMMmyHuTera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpIxarenmpHas TOBEPXHOCTb. Perynmsamus  JbIXaHusl.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

[MumeBapurtenbHas cucreMa uenoBeka. OTIenbl MHUIIEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmoHnpoBanue HeppoHa. OunpTpainus, cekpenus U 00paTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Y YETIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHME U TUITIBI COEAMHEHUS KOCTEH

Teopust sBomIOIIMKU. PazBuTHe XKu3HU HaA 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHMU3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JIBmokymne cuibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTH
pPa3sMHOXKEHHsI OpPraHW3MOB, HACJIEICTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHE SBOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (GaKTOPHl  (ABWKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHOB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. Oddexr
OCHOBATEJIA. Murparnuu. W3onsmus TOTTYJISILIAIA: reorpaduueckas
(mpocTpaHcTBeHHas), Ornojoruueckas (penpoyKTUBHas ).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIONIIUH, Pa3pbIBAIOLIUI
(nu3pyntuBHbi). [TonoBoit oT6Op.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  NpHUCIIOCOONCHMM Yy  OopraHu3smMoB.  ApoMop¢do3bl U
uanoanantanuu. [IpuMeps! npucrnocobneHuit y opranuzMoB. OTHOCHTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupmooOpasoBaHue Kak pe3ysbTaT
MUKposBoJtoIu. M3onmsamus — xiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuanzanys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXpPAaHEHMS
OmopazHooOpa3usi. MUKpPOIBOIIONMSA W KOJIBOJIOIMS TApPa3uTOB M HMX XO35CB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K AaHTUOMOTHKAM M CIIOCOOBI O0PHObI

Cc HeH

6.3

MeTtoapl u3ydeHuss Makpol3Boironuu. [lajgeoHTomornyeckue MeTOAbl M3y4YeHUs
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSIbI OPTAHU3MOB.
buoreorpaduyeckue Metobl u3yueHust Botonud. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUYECKUE METOJbl HM3y4YCHHUs
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMU OHTOTE€HE3a W MOSBJICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHE M  MaTeMaTU4YeCKWe  METOAbl  W3YYEHHS  DBOJIIOLHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojtoluU. HeobpaTUMOCTh 3BOJIOLHUU.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumore3bl MNpPOUCXOXKIEHHS JKU3HM Ha 3emiie. AOuoreses H
naHcnepmus. JloHay4Hble PEeAICTaBICHUS O 3apOKICHUH KU3HU (KPEallMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
9BOJIIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKUX
BemiecTB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosuMepoB U3 MoHoMepoB. KoanepBarnas runore3a A.J. OmapuHa, rumnoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYeCcKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M aOCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHaJIOr MEepPBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. [IpoucxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJNIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacteHuid. Bbixox pacrenuit Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. I[IpoucxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOMIONMU SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUS ITO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOININX U
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ntul. [lpuanun kmoyeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMH U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeu, mMpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBIeHNE U paclBeT XapaKTePHBIX OPTraHU3MOB. YTII€00pa30BaHHE:
€ro YCJIOBHS U BIUSTHUE HA Ta30BBINA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuuioro. [Ipuuunbl u
CJIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnensl m 3agaum anTtpomosnoruu. Meronsl aHTpornosnorud. CTaHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4enoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yeaoBeka OT )KMBOTHBIX. [IpsIMOX0XKeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBmokymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLUaIbHBIE.
CooTHo1ieHrne OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIuM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMenblil, TIepBble H3TOTOBICHUA opyaui  Tpyaa. UYenosek
MPSIMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HEeaHIEepPTaTbCKOro YeloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 IpeneiaamMu AQpukH.

DOBONIONUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbI OTOOp B MOMYJIALUAX
yenoBeka. MyTanMoHHbI mporiecc W noaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQGEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKas). BpeMss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnunctBo  uyenoBeueckux pac. HayuHas  HecCOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoOaeHHOCTh ueloBeKa K pa3HbIM YCIOBHUSAM OKpPYXKAIOLIEH Ccpebl.
Bnusiaue reorpaduyeckoit cpensl M Apeiidpa TeHOB Ha MOP(OJIOTHIO U

(U3HOIOTHIO YeTIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTBHI B IKOJIOTHU:
NpUPOAHbIE U JiabopaTopHble. MoOJENIUpPOBaHHE B JKOJOTUHA. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
9KOJIOTMUECKUX (PaKTOpOB: abMOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHs 3Kojorudeckux ¢akropo. [IpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkoyoruyeckuit gaxrop. [eiicTBue pa3HbIx
Y4acTKOB COJIHEUHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMil M JKUBOTHBIX MO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTornepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okojormyeckuii ¢dakrop. [IpucmocobnmeHust pacTteHuHil K
no/i/Iep>kaHuio BogHOro Oananca. Kriaccudukaiuys pacTeHUM MO OTHOIIEHUIO K
Bojie. [IprcnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHass — MOJINOYBEHHAs, BHYTPUOpPraHHW3MeHHas. (DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHbIE
putMbl. IIpHucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM YCIOBUH
KU3HU.

XKuznennvie popmbl opranusmos. [loHsTHe 0 xu3HEHHON Qopme. Ku3HEeHHbIE
(dbopMBI pacTeHMiA: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’3poOHuOoHTHI. OCOOEHHOCTH CTPOESHHS U 00pa3a KHU3HU.

buotnueckne dakTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. I[lapazutusMm, xoomepaunus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3auUMoOJeicTBUs  (Tonuueckue, (Qopuueckue, (Habpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJICHCTBUN [UIsl CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpyUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojoruveckas

cucrema. Poib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEH
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Ouosioruu BUJIOB B (POPMHUPOBAHUU NPOCTPAHCTBEHHOH CTPYKTYpBI HOMYJISIIHUMA.
OcHOBHbBIE MOKa3aTeJM MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CcTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH MONYJISALUY.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKU —nomymsinvu.  KpuBele  pocTa  4YHMCICHHOCTH
nonymnsiuyu. Kpusble BbDKMBaHMs. Perynsiius 4uCIEHHOCTH HONMYJIALMHU: POJb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKoyoryueckoil Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zMepbl 3KOIOrMuYecKoin
Huy. [ToTeHmanbHas u peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuOIleHO3e. DKOCHUCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: IMPOJAYIIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 6m0oku dKocucTeM. [TouBbl M MIBI B 3KocHcTeMax. Kpyrosopot
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHbBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIECCHM W WX MPHYUHBL. AHTPOIOTCHHBIC BO3JCHCTBUS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpOMOTEHHBIMU U TIPUPOTHBIMU YKOCUCTEMAMU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas diopa u
¢dayna. CuHaHTponU3alus TOpoACcKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAa4YeHHE arpo’dKOCUCTEM M YypOO3KOCHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPONOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU




7.6

CyllecTBOBaja >u3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. ObGmactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rmo0anbHOM  dKocucTeMbl.  J[MHammuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB M OHOre€OXMMHUYECKHME LUKIBl (yriepona, asoTa).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAaHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHE JIeca, BBICOKOTOPhs. Kiumar, pacTuTenbHBId U
KUBOTHBIN MU OMOMOB CYIIIH.

CrtpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U
o6uochepHbIx QyHKIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsisHEHHE BOJHOM cpeibl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENILHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIBI.
Kpacubie xaurun. Ocobo oxpansieMbie mpupoansie Ttepputopun (OOIIT).
Bboranndeckue caipl U 300JI0THYECKHE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpazus 3emin



YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorusa. O6mas 6uosnorusa.10-11 knacc: yueOHUK: Tpod.ypoBeHb B 2 4aCTAX
bopoaun I1.M., Beiconkas JI.B., v I'.M. N3gatenscTBO
"IIpoceemenue"

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

buonorusa. Yrinyonéunsiii ypoBenb.10-11 kmacesl. MeTonnueckue
pexomeHauuu 1 padoune nporpammsl. PI'OC.

https://drofa-
ventana.ru/upload/iblock/3fd/3fd83201838662b4b12c982227ee8d31.pdf

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/collection I'azera «buonorus» u cailt aJis
yuutenen «5 ugay Ha ypok OHOIOTHI

http://bio.1september.ru OTKpbITHII KoJEmK: bruosorus
http://college.ru/biology B momortp yuurtesnto Ouogorun: oOpa3oBaTeabHbII
caiitt UECOH HI'TTY

http://fns.nspu.ru/resurs/nat BuemkosbHas skonorus. [Iporpamma «l1IkonpHas
HKOJIOTMYECKAsT MHUITNATHBAY

http://www.eco.nw.ru Bes OGuosnorusi: HaydHO-00pa30BaTEIbHBIN MOPTAI
http://www.sbio.infoB momoris MouM ydeHHKaM: calT yuurtesst Onoioruu
A.IL TTo3ansikoBa
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