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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mpenmery "buonorus" (mamee - Ouonorusi) Ha
YpOBHE cpeniHero oOuiero oOpa3oBaHus pa3zpaboTraHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanum B Poccuiickoit demepannm,
OI'OC COO, Konnenuuu npenonaBaHusi yuyeOHoro npeamera «buonorus» u
OCHOBHBIX TTOJIOKECHHH (eiepaabHON pabodeit mporpaMMbl BOCITUTAHHMS.

VYueoOnsiii npeamMer «buosorus» yrinyonéHHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISICTCS OAHMM W3 KOMIIOHEHTOB MpeaMeTHOH obnactu «EcTecTBeHHO-
HayuyHble npeameTb». CormacHo mnonoxenuasm OI'OC COO npodunbHbie
y4eOHbIE TIPEIMEThI, U3yyaeMble Ha YriyOJIE€HHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennrauun  00ydeHHsT Ha YpOBHE CpefaHero oOmiero oOpa3oBaHUS W
Mpu3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIUM, CpEIHUM
o01IMM, cpeHUM MpOoeCCHOHATLHBIM U BBICIIUM OOpa3oBaHuEeM. B To ke Bpems
KOKIbIH W3 OTUX Y4YEOHBIX TMPEAMETOB JODKEH OBITh OpPHUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHHEe 00pa30BaTEIbHBIX, BOCIMTATEIBHBIX M Pa3BHBAIOIINX
3a/ay, CBS3aHHBIX C mMpodopueHTarMeld O00y4YalImUXcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTM HAy4YHOT'O 3HAHHWS, CBSI3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEN, IICUXOJIOTUEH, CHOPTOM UJIM BOEHHBIM JIEJIOM.

[Iporpamma mno ydebHomy mpeamery "buonorus" na€r npencraBieHue o
eI W 3aJadax u3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayoJl€HHOM
ypOBHE, OoIpeensieT o0g3aTeNibHOe (MHBAPUAHTHOE) MPEAMETHOE COIEPKaHHE, €T
CTPYKTYpUpOBaHUE 10 pa3jieliaM U TeMaM, pachpeielieHne TI0 Kiaccam,
PEKOMEHAYET MOCIEAOBATENFHOCTh HM3yU€HHUs Yy4eOHOTro MaTepuaiga ¢ yd&Tom
MEXIMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOIo Ipoiiecca,
BO3pACTHBIX OCOOEHHOCTeW oOydamuxcsi. B mporpamme mno Ouosioruu
pealli30BaH TPHHIIMII TIPEEMCTBEHHOCTH C H3y4YeHHEM OWOJIOTMH Ha YPOBHE
OCHOBHOTO  oOmiero oOpa3zoBaHus, Omaromaps YeMy MpOCMaTpUBAETCA
HANpPaBIEHHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OHOJIOTUYECKUX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHMUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEJICTAaBICHUI O 3A0pOBOM 00pa3e >KWU3HH, Ha
BOCIIUTaHUE OCEPEKHOTO OTHOIICHUS K OKPYXKAMIIEH NpupogHoi cpene. B
MporpaMMe IO OHOJOTHUU TaK)Ke MOKa3aHbl BO3MOXKHOCTH Y4eOHOIrO MpeaMera
«buonorusi» B peammzammu  TpedoBanmit DI'OC COO Kk T1UIaHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M MpPEIMETHBIM pe3ylbTaTaM OOy4YeHHs U B
(GbOpMHpPOBaHMHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHHOW  JIEATEIbHOCTH
00yYaromMXcsi M0 OCBOCHHUIO COJEpXKaHUS OHOJIOTHYECKOro O0Opa30oBaHHsS Ha
YpOBHE CpeIHEro 001Iero oopa3oBaHMUs.

VYuebubii npenmer «buosiorus» Ha ypoBHE CpeaHEro o0IIero oOpa3oBaHUs
3aBepuiaer Ouosiormuyeckoe oOpa3oBaHME B 1IKOJIE W OpPUEHTUPOBAH HA



paciiupeHue M yriryOJieHHe 3HaHWM O0y4arouuxcs O KUBOW MPUPOJE, OCHOBAX
MOJICKYJISIPHOW M KJIETOYHOW OMOJIOTHH, dMOPHUOJOTHHM W OWOJOTHH DPa3BHUTHI,
TeHETHUKH, CEJIEKIIUN, OMOTEXHOJIOTUH, BOITIOIMOHHOTO YUCHUS U DKOJIOTHH.

Nzyyenne yweOHoro mpenmera «buosiorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYAIOIIMXCS K IMOCICAYIONIEMY IOTYYEHHUIO
OMOJIOTHYECKOT0  00pa3oBaHWS B By3ax W OpraHM3alusIX  CPEIHETO
npodeccruoHabHOTO 00pazoBaHusi. OCHOBY €ro COJep>KaHUsl COCTaBISIET CHCTEMa
OMOJIOTMYECKMX  3HAHWW, TMOJYYCHHBIX TP HU3YYCHHH  OOYYaIOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKUX Pa3/eoB OMOJIOTMM HAa YPOBHE OCHOBHOI'O
oOmiero oOpazoBanusi, B 10—11 kiaccax »Tu 3HaHUS MOJy4YalOT pa3BUTHE. Tak,
paciiupeHbl W YriIyOJICHBl OHOJIOTWUYECKHWE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusiX, OpraHM3ME YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTEIHLHO BKJIFOYEHBI OMOJIOTUYECKUE CBEICHUS MMPUKIIAHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPhle MOXKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEIYIOIIETo
BbIOOpa mpodeccuu. Bo3moxHa Takke HMHTErpanus OMOJOTHYECKHX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMHU, IMOJYYEHHBIMU OOYYArOUIMMUCS NpPH H3yYECHUU
¢u3nky, XuMuu, reorpaduu 1 MAaTeMaTUKH.

CtpykTypa mnporpaMmbl 1o ydeOHOMY mipeamety "buomnorusa" otpaxaer
CUCTEMHO-YPOBHEBBII M 9SBOJIOIUOHHBIA TOIXOJbl K W3YYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JIJISl ’KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliu, SBOJIIOIIMH OPraHMYECKOro MHUpa Ha 3emiie,
COXpaHEHHS OWOJIOTMYECKOro pa3HooOpa3usi Iuranetel. Tak, B 10 kiacce
U3Yy4YalOTCsl OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTWUH, 3MOPHOJIOTHU U
OHMOJIOTUN Pa3BUTHSI, TEHETHKU M CEJEKIUU, OMOTEXHOJIOTHM M CHHTETHYECKOU
OMOJIOTUH, aKTYaJU3UPYIOTCS 3HAHUS OOY4YalOIIUXCS N0 OOTaHWKE, 300JI0THH,
aHatomuu, ¢usznogorun uejoBeka. B 11 kiacce u3ywaroTcs S3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U ydeHue o ouocdepe.

VYyeOuniii npenmer  «buonorusi»  mpu3zBaH ~ 00€CHEUUTh  OCBOCHUE
o0y4armuMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJIEH, MPUHIIUIIOB U MPaBUII,
JeKalMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, 3HAHUH O
CTPOEHUHM, MHOTrooOpa3uMM MU OCOOEHHOCTAX KJIETKHU, OpraHu3Ma, MOIMYJISIIHH,
OMOIIeH03a, IKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTIOCTHIKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTUH, IPUKIAIHBIX acleKTaX OMOJIOru4ecKuXx 3HaHui. Jls
pa3BUTHA W TOJJIEPKAHMSI WHTEpeca OOydaromuXxcsi K OHOJOTMH HapsIy Co
3HAYUTEJIBHBIM 00BEMOM TEOPETHUUECKOI0 MaTepuaa B COJAEPKaHUU MPOTPaMMBbl
1o OHMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W PA3BUTHUS
TOM WU WHOM 005acTH OHMOJOTHH, BKJIAJAOM OTEUYECTBEHHBIX M 3apyOEKHBIX
YU€HBIX B PEIICHUE BAXKHEHIINX OMOJIOTMYECKUX U IKOJIOTMUYECKUX MPOOIIeM.



[ens nzydyenust yuebHoro npenmera «buonorus» Ha yray0iaEéHHOM ypoBHE —
OBJIaJicHUe  OOy4YaloIIMMHCA  3HAHUSAMU O  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHM3allii JKUBBIX CHUCTEM pAa3HOTO paHra W MNPUOOPETeHHE YMEHUU
UCIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHMM MHTEpEca K OINpeAenEéHHOM obnactu
NpOoPECCUOHAIIBHOW JEATEIbHOCTH, CBSI3aHHOW C OWOJOruMel, WM K BBIOOPY
y4eOHOTO 3aBEICHHS TSI TIPOJIOHKEHUS OMOJIOTHIECKOT0 00Opa30BaHus.

JloctmkeHnne 1enu wu3ydeHuss ydyebHoro mnpenmera «buomorus» Ha
yrIyOIEHHOM ypOBHE 00ECTICUMBACTCS PEIICHUEM CIIEAYIOMIUX 3a1a4:

OCBOEHHE O0YYaIOUIUMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEIIIUAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
NpaBUJIaX, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHUH, MHOTO000pa3uh W OCOOCHHOCTAX OHMOJIOTHMYECKUX CHCTeM (KJIETKa,
OpraHu3M, NOMyJISALus, BUA, OMOTreoleH03, Ouocdepa); 0 BbIAAIOUIUXCS OTKPBITHUSIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYaIOIIUXCS C METOJaMH IIO3HAHUS YKUBOW TMPUPOIBI:
UCCIIEIOBATEIbCKUMU  METOAaMH  OMOJIOTMYECKUX HAayK (MOJEKYJISIpHON u
KJIETOYHOW OWOoJIOTMH, HMOpPUOJIIOTMM W OWOJOTUM PAa3BUTHUS, TEHETUKH U
CEJIEKIIMM, OMOTEeXHOJIOTMHM U CHHTETUYECKON OHOJIOTHH, MaJICOHTOJIOTHH,
DKOJIOTHH);  METOAaMH  CaMOCTOSITENIbHOTO  MPOBEACHUS ~ OMOJOTUYECKUX
WCCIICIOBaHUN B Jjlabopatropur W B Tpupoje (HaOmoaeHWEe, H3MEpEHHue,
HKCIIEPUMEHT, MOACITUPOBAHNUE);

OBJIaJIcHUE OOYYArONIMMUCS  YMEHUSIMU: CaMOCTOSITEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh M HUCIOJb30BaTh OMOJOTHYECKYI0 HMH(OpPMAIUIO; MOJIB30BATHCA
OMOJIOTUYECKOW TEPMHUHOJIOTUEN M CHUMBOJMKOW, YCTaHaBIMBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJIOTMM ¥ COLUAJIbHO-3KOHOMHYECKHMMH U  IKOJIOTHYECKUMHU
npoOJieMaMy 4YeJIOBEYECTBA; OIICHUBATh IOCIEICTBUS CBOCH JEATEIHHOCTH I10
OTHOIICHUIO K OKPYXKAIOIIeW NPUPOJHON cpene, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIFOJIeH; OOOCHOBBIBATH U COOMIOJATH  MEpPHI
npoUIaKTUKN WHQEKIIMOHHBIX 3a00JIeBaHUM, MpaBUjia MOBEACHUS B MPUPOJIE U
oOecrieueHust 0€30MacHOCTH COOCTBEHHOM KU3HEACSITENIbHOCTH B UPE3BbIYAITHBIX
CUTyalUsiX TPUPOJHOTO U TEXHOTCHHOI'O  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHbIE OTKPBITUS B 00JIACTH OUOJIOTHH;

pa3BUTHE y 00YYarOIIMXCA MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TpOIECCE€ 3HAKOMCTBA C BBLIAIONIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OHMOJIOTHUH, pEIIaeMbIMU €10 MpoOJeMaMH, METOJ0JIOTHEn
OMOJIOTUYECKOTO UCCIICIOBAHUS, IPOBEICHUS AKCIIEPUMEHTAITLHBIX
UCCIIEIOBaHU, pelIeHns OMOIOTUYECKUX 3a7a4, MOJEIHUPOBAHUS OMOIOTHYECKIX
00BEKTOB M MPOLIECCOB;



BOCIIUTAHUE Y OOYYarOUIMXCsl LIEHHOCTHOTO OTHOIIECHMSI K KUBOM MPUPOJIE B
LEJIOM U K OTACNIbHBIM €€ 00bEeKTaM U SBJICHUSM; (POPMUPOBAHUE IKOJIOTUYECKO,
F€HETUYECKON TpPaMOTHOCTH, OOIIel KyJabTypbl TOBEACHHUS B MPUPO/IE;
WMHTErpaIl €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHue  OOyYarolMMHCS  KOMIIETEHTHOCTH B palUOHAIbHOM
MIPUPOJOTIONB30BaHUN (COOMIOIEHNE TpaBUl TIOBEACHUS B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, Onocdepbl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbSA
OKpyXXaromux Jrojaed  (coOmrogeHuss Mep NpodUIaKTUKH  3a00JICBaHUM,
oOecrieueHre 0€30MaCHOCTU >KU3HEACSITEIbHOCTH B YPE3BbIYAWHBIX CUTYyaIMsSIX
OPUPOAHOTO W  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU;

CO3/IaHH€  YCIIOBUH i1  OCO3HAaHHOIO  BbIOOpa  OOy4arolUMUCS
VHIUBUIYaAJIbHOU 00pa3oBaTeIbHOM TPaeKTOPUH, CIIOCOOCTBYIOIICH
nocJenyomeMy MnpodecCHOHaTFHOMY CaMOOTPENEIECHNUI0, B COOTBETCTBUU C
WHJIUBUyJIbHBIMU UHTEPECAMU U TTOTPEOHOCTSIMU PETUOHA.

OO6r1iee yncao0 9acoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHMH Ha YIIyOJEeHHOM
ypOBHE cpeaHero obmiero oopasoBanus, cocraiseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HeAemIo).

Ot16op opraHu3allMOHHBIX (OPM, METOJIOB M CPEJACTB OOy4YEHHS] OMOIOTUH
OCYIIECTBISIETCA C y4€TOM CHEU(UKU €ro COJepKaHUs M HANpaBICHHOCTH Ha
OPOJOJDKEHUE  OMOJIOTMYECKOTO OOpa3oBaHMs B  OpraHU3aLMIX  CPEIHETO
po¢eCCHOHAIBHOTO U BBICIIETO O0Opa30BaHMUS.

O0s13aTebHBIM YCIIOBUEM TIPH 00YUISHUU OMOJIOTHH Ha yriayOJI€HHOM ypOBHE
ABJISIETCSl TIPOBEACHUE J1a0OpPaTOPHBIX M MpakTUueckux paboT. Takxke ydactue
o0y4arouuxcsi B BBIIOJIHEHUM MPOEKTHBIX M y4E€OHO-HCCIIEIOBATEIbCKUX padoT,
TEMaTWKa KOTOPBIX  OIpEAENAeTCS YYUTEJIEM Ha OCHOBE HMMEIOIIUXCSA
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIAHBIX YCIOBUMA.



COAEP)KAHUE OBYYEHUA
10 KJIACC

CopnepxkaHue MporpaMmbl, BBIJEICHHOE KYpPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHON nToroBoi arrecramuu (I'MA).

Tema 1. buosorus Kaxk Hayka

CoBpeMeHHasi Ononorus — KOMIUIEKCHasi Hayka. KpaTtkas uctopusi pa3BuTHs
Ouosiorun.  buomornueckne HaykKMd U H3y4aeMble HUMH  TPOOJIEMBI.
OyHIaMEHTAIBHBIC, TPUKIAIHBIE KW TIOMCKOBBIE HAyYHBIE HCCICIOBAHUS B
OMOJIOTHH.

3HaueHne O6uosornu B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabel mupa. IIpodeccun, cBs3anHbie ¢ Ouosorueil. 3HaueHUe OMOJIOTUH B
MPAKTUYECKOW JIESITEIbHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIIbCKOM  XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IBL.

JemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. [JdapsuH,
V. I'apsen, I'. Menaens, B. . Bepuaackuii, 1. I1. I1aBnos, 1. 1. Meunukos, H.
N. BaBuios, H. B. Tumodeen-Pecorckuit, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJOTMM C JAPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. )KuBble cCTEMbI U MX U3Y4Y€HHUE

KuBble cuCTEMBbl Kak MpeaMeT u3ydeHusi Ouosorun. CBOHCTBA KUBBIX
CHUCTEM: €JMHCTBO XHWMHYECKOTO COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTb,
CIOKHOCTb W YHOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHUE.

YpOBHM OpraHM3alMy JKUBBIX CHUCTEM: MOJICKYJISIPHBIA, KIIETOYHBIM,
TKAHEBBIH, OpPTaHU3MEHHBIN, MONMYJISIHUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OuoreonieHoTHyeckuit), Ouocdepubiii. Ilporeccrl, mpoucxondime B KUBBIX
cucremax. OCHOBHbBIC TpU3HAKU KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
marepun. Hayku, n3ydaromine >KuBble CUCTEMBI HAa PA3HBIX YPOBHSIX OpPTraHU3alvH.

N3ydenue xuBbIX cucteM. Metoasl Ouosiornyeckoil Hayku. HabGmronenwe,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alus, MetaaHanu3. [lonstre o 3aBucuMon u
HE3aBUCUMOM mniepemMeHHou. I[lmanupoBanue skcriepuMenta. IloctanoBka wu
npoBepka runore3. HyneBas runoresa. [loHsTie BBIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Owuonornyeckux maHHbIX. OIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaroB. lIpuunMHBl HUCKaxeHUs pe3ylbTaTOB JKcnepuMmeHTa. [lonsarue
CTaTUCTHUYECKOIO TECTA.

JdeMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE NpPHU3HAKU KU3HW», «bHogornyeckue
cuctembl», «CBOHMCTBa >XMBOW MaTepuu», «YPOBHU OpraHHU3alMU >KUBOU
npupoas», «CTpOeHUE MKUBOTHOW KIETKH», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEYECKOro opranuszmay, «buoreorenos», «buocdepa», «Meroas
W3YUYEHUS KUBOU MPUPOIBI».

OGopynoBanue:  jJabopaTopHOoe  OOOpyJOBaHWE 1S TPOBEACHHS
HaOJIIOJEHUH, U3BMEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckass padora «l/crnonp30BaHUE PA3JIMYHBIX METOAOB IPH
WU3YYEHHHU )KUBBIX CUCTEM.

Tema 3. buosiorust KJIeTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAST €QuHULA >kuBoro. Hcropus
oTKpbITHs KIeTKu. Pabotel P. I'yka, A. Jleenryka. Kinerounas teopus (T. LlIBann,
M. Hlnetinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHON KJIECTOYHOM
TEOPUH.

Meroabl  MOJNEKYJISIpHOW W KIETOYHOM  OWMOJOTHMU:  MHKPOCKOMMS,
xpomaTtorpadusi, 3MeKTpodope3, METOJ MEUCHBIX aTOMOB, Aud(EpEHIINATBHOE
UEeHTpU(YrUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @urcupos8aHubix
K1emokK. DIEKTPOHHass MHUKpockonusi. Koughokanvnas muxpockonus. Bumanvhoe
(npudsicuznenHoe) uzyuenue Kiemox.

JdemoHcTpanuu

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

Tabmunpt 1 cxembl: «CBETOBOM MUKPOCKOM», «IEKTPOHHBIA MHKPOCKOID),
«HMcTopust pa3BUTUA METOJI0B MUKPOCKOTIUN.

O0opynoBaHME: CBETOBOW MHMKPOCKON, MHUKPOIpPENAapaTbl PacTUTENbHBIX,
KUBOTHBIX U OaKTepUaTIbHBIX KJIETOK.

I[IpakTnueckas padora «lI3yueHne MeTONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, saektpodope3, audbdepeHranbHOe EHTpUGYTUPOBAHUE,
[I1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKU

XUMHYECKHM COCTAaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boma m e€ ponb Kak pacTBOpPUTENS, peareHra, y4acTUe B CTPYKTYpUPOBaHUU
KJIETKH, TEIJIOperyasanud. MuHepaibHbIe BEIIECTBA KIIETKH, WX OWOJIOTHYECKas
poJib. POsib KATHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelIlecTBA KIETKU. buonornyeckue mnonumepsl. benku.
AMUWHOKHCIIOTHBINA cocTaB OenkoB. CTPYKTypsl OenkoBoi MoJiekyinbl. [lepBuunas
CTpyKTypa Oenka, menTuaHas CBs3b. BTopuyHas, TpeTU4yHas, YeTBEPTHUYHAS
cTpyktypel. Jlenarypauus. CoiictBa OenkoB. Kiaccudukanuss  Oenkos.
buonoruueckue Gpynkuyu 0enkoB. /lpuonsi.



VYrneBoabl. MoHOCaxapuabl, Jucaxapuibl, OJIMrocaxapuiabl U MOJUCaXapUbl.
OO0muit mnaH cTpoeHus M (U3UKO-XMMUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GyHKIHMH YTIIEBOJIOB.

Jlutunpl. 'napodunsHO-THAPOGOOHBIE CBOMCTBA. Knaccudukaius TUIUI0B.
Tpurnuuepuasl, ¢ochonunuabl, BOCKH, CTepouabl. buonormyeckne (QyHKUIUU
muniaoB. OOmue cBONCTBa OMOIOTHIECKUX MEMOPaH — TEKy4eCThb, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MTOIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneoruast. [punnun kommnementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBotinas crimpanb. MectonaxoxaeHnue u ouonorudeckue Gynkmum JTHK.
Bunel PHK. ®ynkiun PHK B kretke.

Crpoenne Monekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonoruueckue ¢pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kinetke. [lpyeue mykneozuompugocghamer (HTD). CexenupoBanue JIHK.
Memoowt eeHoMuKU, MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast OHOJIOTHS: OMOXMMHUYECKHE U OMO(PU3MUECKHE HMCCICAOBAHUS
cocTaBa M NPOCTPAHCTBEHHOW CTPYKTYphl Ouomoliekyn. Mooeruposanue
CmMpyKmypol U QYHKYuLl 6UOMONEKYI U ux Komniekcos. Komnvromepnulii ousaiin u
Op2aHUyecKuti Cunme3 OUOMONIEKYN U UX HENPUPOOHBIX AHALO208.

JdemoHcTpanuu

[Toprperst: JI. Ilonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Coaurep, C. Ipy3unep.

Huarpammsbl:  «PacnpenesnieHMe XMMHUYECKMX DJJEMEHTOB B HEXUBOWU
npupoze», «Pacrpeenenne XMMHUYECKUX 3JIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmunpsr u cxembl: «llepuonnyeckas TabnHIIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIeKyIbl BOJbI», «BeliecTBa B coctaBe opraHu3mMoB», «CTpoeHHe
MOJIeKYNbl Oenkay, «CTpyKTypbl OelIKOoBOM MoJeKynb», «CTpoeHHEe MOJEKYI
yraeBofoB», «CTpoeHue MOJIEKYJ JUNUA0B», «HyKIEHUHOBBIE KHCIIOTBIY,
«Ctpoenne monekyiasl ATD».

O6opynoBaHue: XUMUYECKas 1Mocyaa U 000pya0BaHUE.

JlabopaTopHnas padora «OOHapyxeHHe OEITKOB C MOMOIIbI0 KaueCTBEHHBIX
peaKIniny.

JlaGopatopnas  paGora  «lMccienmoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u yHKUUM KJICTKH

Tunel KIETOK: JyKapuoTHdeckas W mpokapuoruudeckas. CTpyKTypHO-
($yHKIIMOHATbHBIE 00Pa30BAHUS KIIETKH.



CrpoeHue npokapruoTUYECKON KiIeTKU. KieTouHnas cteHka OakTepuil u apxei.
OcobeHHOCTH CTpOeHUs TeTepoTpoHOW H aBTOTPOPHOM MPOKAPUOTUUECKHUX
KJIETOK. MecTo U pojib IPOKapUOT B OMOLIEHO3aX.

Ctpoenue U (GYHKIIMOHUPOBAHUE YKapUOTHYECKOM KJICTKH.
[Ina3matnueckass MemOpaHa (TuiazManemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTHUYEeCKyI0 MEMOpaHy: MaCCHUBHBIN
(muddysus, obneruénnas audQysus), akTUBHBIA (MEPBUYHBIA U BTOPUUHBIN
akTUBHBIM TpaHcnopT). [lomynponuniaemocts wMemOpanbl. PaboTta HaTpwmii-
KaJMeBOro Hacoca. DHAOLMTO3: MUHOLMTO3, (harouuTo3. DK301uTo3. Kierounas
creHka. CTpyktypa U GyHKIHUU KIETOYHOW CTEHKU pacTeHUH, TpuOOB.

[Mutonnasma. [{utozons. [{utockener. [IBuxenue nuromniaasMbel. OpraHoubl
kieTku. OgHoMeMOpaHHBIE OpraHOWIBl KIJIETKH: DSHJOIUIa3MaTHYecKas CeTb
(OIIC), anmapar ['onabaku, JTU30COMBI, UX CTPOCHHE U (PYHKIMU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHOMAOB KIEeTKH. CTpoeHHe TPaHyJSIPHOTO PETHKYIyMa.
Mexanuszm nanpaenenus oenxos 6 IIIC. CunTe3 pacTBOpUMBIX OeinkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHy/spHBIA)  DHAOIUIaA3MATHYCCKUM
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoocu. Copmuposka benxoe 6 annapame [ onvoxcu. Tpancropt
BELIECTB B KjeTKe. Bakyonu pacTutenbHbIX KieToK. Kiierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWILI  KIETKH:  MHUTOXOHAPHUM,  ITUTACTH]IBI.
IIpoucxoocoenue mumoxonoputi u niacmud. Cumdbuoeenes (K.C. Mepeoickosckuti,
JI. Mapeynuc). Ctpoenue u GYHKIIUM MUTOXOHApWM W Tuiactuid. llepBuunsble,
BTOpPUYHBIE M  CJOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOUIMX  JIYKAPHOT.
XJI0pOTIACTBI, XPOMOILUIACTHI, JIEMKOIIACTHI BBICIIIUX PACTEHUH.

HememOpannbie opranouab! kiaetku CTpoeHue v (PyHKIMH HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. PuGocompi. IIpomescymounvie Gunamenmol.
MuxkpoduiiaMeHTsl. AkmuHosble Mukpoghunamenmsi. MBIIIEUHBIE — KJIETKH.
AKxmuHo8ble KOMNOHEHMbl HeMbluleyHblX KiemoK. Mukpotpyoouku. KnerouHbiii
ueHtp. CTpoeHHMe U JBWKCHHE JKTYTUKOB M pecHHYeK. MUKpOTpyOOUKU
nuTomiasmel. Llentpuons. benku, accoyuupoganHvle ¢ MUKpOQpUIAMEHMAMU U
muxpompyboukamu. Momopmowle benxu.

Anpo. OGonouka siapa, XpOMaTUH, KapuoIUia3ma, SAPBILIKH, UX CTPOCHUE U
byakuun. SnepHbiii OenKOBBI MaTpuKkc. [IpocTpaHCTBEHHOE pPaCcHONOKEHUE
XpOMOCOM B HHTep(}a3HOM siape. Idyxpomamun u 2emepoxpomamutr. benku
XpOMaTUHA — THUCTOHBL. JluHamuxa sdepHoti 000104Ku 6 mumose. Soepmbiil
mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTuTEeIbHOM, )KUBOTHOU, TPUOHOM).

JdeMoHcTpanuu



[Toptpetrr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmupl u cxembl: «CTpoeHHME JYKApUOTHUECKOW KiIeTku», «CTpoeHue
KUBOTHOM  KjeTkn», «CTpoeHue  pacTUTENbHOW  KiIeTku», «CTpoeHue
MUTOXOHIAPUNY, «Aapo», «CTpoeHne NpOKapUuOTUYECKOU KIETKI.

O06opynoBaHME: CBETOBOW MHMKPOCKON, MHUKPONpPENapaTbl PacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUabHBIX KIETOK.

JlaGoparopnass pabGora «l3ydyeHue CTpPOEHMS KIETOK Pa3JIMYHBIX
OpraHU3MOB.

IIpakTuyeckasi padora «/3ydyeHne CBOMCTB KJIETOUHOW MEMOPaHBI».

JlabopaTopnass pabGora «lccienoBaHue Imia3Mojv3a W JICTUIA3MOJIM3a B
PACTUTENBHBIX KIIETKaX».

IIpakTuyeckass padora  «/3ydeHue  JBMXKEHHMS  LUTOIUIA3Mbl B
PaCTUTENBHBIX KIIETKaX».

Tema 6. OOMeH BelleCTB M NPeBPAallleHHE JHEPTUM B KJIETKE

AccUMWISIIUS U JUCCUMUMIIALIMS — IBE€ CTOPOHBI MeTaboau3ma. Tunsl oOMeHa
BCIIIECTB: aBTOTPO(HBIA M TeTepOTPO(HBIN. YUacThe KHCIOpoJa B OOMEHHBIX
mpoiieccax. OJHEpPreTuyeckoe obOecneueHue KIeTku: mnpeBpamieHne ATD B
0oOMEHHBIX mporeccax. DOEepMEHTATUBHBIM XapaKTep peakmui KIETOYHOTO
Merabonu3ma. DepMeHTBl, UX CTPOCHHE, CBOMCTBA M MEXaHHU3M JICHCTBUA.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMUECKHX KaTaliu3aTopoB. bemku-
aKTUBATOPbl W OEIKU-MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakiuii OT pa3aTuyHbIX (HaKTOPOB.

[lepBUuHBIM CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoKcucenHblll U oKcuceHHvlll omocunmes y odaxmepui. Ceemocobuparoujue
nueMeHmbl U NUSMeHmyl peakyuonno2o yenmpa. Poiib XJI0pOIUIaCTOB B MpOLIECCE
doTocunTeza. CBetoBast u TeMHOBas (pa3pl. @omoovixanue, Cz., Cs. u CAM-munwi
gomocunmesa. 1lponyKTUBHOCTh (poTocuHTE3a. BiusiHue pa3nuuHbiXx (aKTOpoOB
Ha CKOPOCTh POTOCHHTE3a. 3HaueHue (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znoobpazue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUGUUUpYyOIMEe OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepuu, BOIAOPOAHbBIC
OakTepuu. 3HaUEHUE XEMOCUHTE3a.

AHa3poOHble opraHu3mbl. Buabsl OpokeHus. [IpoaykTel OpokeHHs M HX
WCIIOJIb30BAaHUE YEJTOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YyIUTENIN OOJIE3HEN.

AspoOHBIC OpTaHU3MBI. OTamnbl SHEPrETUYECKOTO obmeHa.
[ToaroroBuTenbHbIN ATall. [ TMKOIN3 — OECKUCIOPOIHOE PACIIEIIIIEHUE TIIIOKO3HI.

buosiornyeckoe OKUCIEHUE, WIN KIETOYHOE JbIXaHue. POib MUTOXOHApPHIL B
npolieccax ouosiornueckoro okucieHus. [Huknnueckue peakuuu. OKUCIUTEIbHOE
dochopunupoBanue. Inepeus membpanumoco epaduenma npomonos. Cunmes



AT®D: paboma npomounnoi AT®-cunmaszvl. llpeumyliliecTBa a’poOHOTO IMyTH
oOMeHa BemIeCcTB nepe aHadpoOHbIM. DPGHEKTHBHOCTh YHEPTETUYECKOTO0 OOMEHa.

JeMmoHCTpanuu

[Toptpetsi: JIx. ITpuctimn, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Onrenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier u cxemsl: «DotocuaTE3», «IHEPreTUUECKU 00MeH», «brocuHTe3
6enka», «Ctpoenue pepmeHTay, «XeMOCUHTE3Y.

O6opynoBaHUe: CBETOBOM MHUKPOCKOI, 00OpyAOBaHUE ISl MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass  pabora «lI3ydyeHue  KaTaJIUTHUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WU KaTajaasbl)».

JlabopaTtopnasi pabora «/3ydeHue (HepMEHTATHBHOTO pacCIICIICHUS
MEPOKCHJIa BOJOPOA B PACTUTEIBHBIX U KUBOTHBIX KIICTKAX).

JlabopaTtopnass padora «CpaBHeHue mpolueccoB (oTocuHTE3a U
XEMOCHUHTE3a.

JlaGopaTtopnas padora «CpaBHEHHUE ITPOIECCOB OPOKEHUS M TBIXAHUS.

Tema 7. HaciieacTrBeHHast MH(OpPMAaLUA U peau3anus e€ B KJIeTKe

Peakunn matpudyHOro cuuresa. [IpuHIHMI KOMIJIEMEHTAPHOCTH B PEAKIMUAX
MaTpUYHOTO CUHTEe3a. Peanuzanus HaciaeacTBEHHON MH(popmanuu. [ eHeTudecKkuit
KO, €ro cBoucTBa. TpaHckpunuusi — wmarpuudblii cuHTe3 PHK. IlpuHnmrsr
TPAHCKPUIIUUA: KOMILJIEMEHTAPHOCTh, AHTUMAPAILIETBHOCTh, ACUMMETPUYHOCTbD.
Cospesarnue mampuunwvix PHK 6 syxapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpaucnsiius u e€ sranbl. Yuactue TpancnoptHeix PHK B 6uocunTese 6enka.
YcnoBusi 6uocunTesa Oenka. Koaupoanue amuHokucior. Pomnbp pubocom B
OorocuHTe3e Oelka.

Cogpemennvie npedcmagienuss o cmpoenuu 2enos. OpraHnuszalys reHoma y
MPOKAPUOT U AYKAPUOT. Perynsiusi akTUBHOCTHM T€HOB y MpoKapuoT. I'mmoresa
onepoHa (. XKako6, K. Mano). Monrexynapuvle mexaHuzmvl IKCApeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomol eenos. Perymsiimst 0OMEHHBIX
nporeccoB B kieTke. Kiierounslii romeocras.

Bupycel — HekeTOUHbIE POPMBI JKU3HU U 0OJUraTHBIE mapa3uThl. CTpoeHue
MPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KusHeHubiil yuxi
JHK-cooepacawux eupycos, PHK-codepocawux e6upycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

Bupycasie 3a0oneBanus 4denoBeka, kuBOTHbBIX, pacteruit. CIIM, COVID-
19, conmanbHpIe U MEAUITUHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u amarus ooavuwux maccueos («bigdatay)
CMPYKMYpHBIX buoio2uieckux oanHvlx. Hanomexnonozuu 6 ouonocuu u meouyuHe.
Ipoepammupyemoie gpynxyuu 6erxkos. Cnocobsvt 00CmasKu 1eKapcms.



JeMmoHCTpanuu

IToptpetsr: H. K. Konbsmos, /. 1. UBanoBCKUiA.

Tabmuiel 1 cxembl: «buocunres Oenkay, «l'eHeTHdYeckuil Koa», «BUpych»,
«bakTrepuodarmy.

IpakTnueckas padora «Co3naHue MOJIEIA BUPYCay.

Tema 8. ’KusHeHHBIH HUKJI KJIETKH

Kinerounslid 1uki, ero mnepuoabl W peryimsauus. HMHTepdasza um mMutos.
OcobeHHOCTH MPOLIECCOB, MpoTeKawmmx B uHTepdasze. [loaroroBka KIeTKH K
nenenuto.  IIpecunrerndeckuit  (MOCTMUTOTHUYECKUM),  CUHTETUYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUUECKUIN) IEPUOIBI HHTEP(A3HI.

Marpuunbiii cunrte3 JJHK — permmukanus. [Ipunnunsr permukannun JTHK:
KOMILUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIM  CUHTE3, AaHTUNAPAJUIEIbHOCTD.
Mexann3m perukannu JTHK. Xpomocomsl. Ctpoenne xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KAapHOTHM. JIWTUIOWIHBIA W
rarylouaHbIi  HaOoOpel XpoMmocoM. ['omosiormdHbie  Xpomocombl. [losnoBwie
XPOMOCOMBL.

Henenne xierku — MuT03. CTaguM MHUTO3a M MPOUCXOASIIME B HHUX
npoueccel. Tunbl muto3a. KaproknHe3 u IUTOKUHE3. buonorndeckoe 3HaYeHHE
MHTO3A.

Perynsuuss MUTOTHYECKOTO IMKJIA KIeTKU. [Iporpammupyemasi KiieToyHas
ru0esb — anomnTo3.

Krnerounoe sinpo, XpomMocoMmbl, (DYHKIIMOHANIbHAs T€HOMHKA. Mexanuszmol
npoaugepayuu, ougpepenyuposxku, cmaperus u eubeau xiemox. «L{ugposas
KllemKay — oOuouHgopmamuyeckue Mooeiu hyHKYUOHUPOBAHUS KIeMKU.

JdemMoHCcTpanuu

Tabmuiel 1 cxembl: «OKU3HEHHBIN ITUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIipenaparsl: «MHUTO3 B KJIETKax
KOPEIIKA JIYKa.

JlabopaTopnas  pabGora  «/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTtopnas padora «HaOmroneHre MUTO3a B KJIIETKaX KOHYMKA KOpEIKa
Jyka (Ha TOTOBBIX MUKpOITpENapaTax).

Tema 9. Ctpoenne u pyHKUMU OPraHNU3MOB

buonorunueckoe pazHooOpaszue OpraHu3MOB. OIHOKIIETOUHBIE,
KOJIOHHAJIbHbIE€, MHOTOKJIETOUYHBIE OPTraHU3MBbI.

OcoOEHHOCTH  CTPOCHUS U JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranm3MoB. bakrepum, apxew, OFHOKJIETOYHbIE TPHOBI, OJHOKJICTOUYHBIC
BOJIOPOCIH, APYTHE MPOTUCTHI. KOJTOHMAIBHBIE OPTAaHU3MBL.



B3anmocBsA3p yacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opraHoB. Opranusm Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacrenunil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas,
MOKPOBHAsA, TPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(yHKUHIA U pacOIOKEHUS TKaHEH B OpraHax pacTeHU.

TKaHM KWBOTHBIX M YEJIOBEKA. THIIBI KMWBOTHBIX TKAHEW: SMUTEIWAIIbHASA,
COCIMHMUTEIIbHAS, MbIUICYHas, HepBHas. OCOOEHHOCTH CTpoeHus, (YHKUMA U
PaCIONOKEHUS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbIE M T€HEpaTHBHbIE OpraHbl pacTeHuid. OpraHbl U
CUCTEMBI OPraHOB KUBOTHBIX U YeIoBeKa. OYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3mMoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHblli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEM.

JIBm>keHne ~ OpraHu3MoOB.  J[BMKEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
aME00oMIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKIIETOYHBIX PACTEHHI:
TPOIU3MBI W HACTUM. JIBMKEHME MHOTOKIIETOYHBIX MKHWBOTHBIX M YEJIOBEKA:
MbllieuHas cucrema. Pednekc. CkeneTHble MBILIIBI U UX padoTa.

IIutanne opranusmoB. llormomenne BOABI, YIVIEKUCIOTO rasa |
MHUHEPAIBHBIX BEUIECTB pACTEHUsAMH. [InuTaHue *KMBOTHBIX. BHYTpHUIOJIIOCTHOE H
BHYTPUKJIETOUYHOE MHIleBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTAENbI
NUIIEBAPUTENBHOTO TpakTa. llumesapurenbHble xene3bl. [lumeBapurenbHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacrenuid. J(prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KoxxHoe Jpixanue. JpIxaTenpHasi MOBEPXHOCTb.
XabepHoe u 1€royHoe abIxaHue. J(pIxaHUe MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOHUOHHOE  YCIIOKHEHHE CTPOEHUSA JIETKUX [MO3BOHOYHBIX JKHUBOTHBIX.
JlpixaTenbHasg cucreMa 4YenoBeka. MeXaHu3M BEHTWISLMM JIETKUX Y NTHL H
MJeKonuTaromux. Perynsmuus apixanus. JlpixareabHbie 00BEMBI.

TpaHCIIOPT BEIIECTB Yy OPraHU3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTECHHM.
TpancriopT BemecTB y >KUBOTHBIX. KpoBeHOCHass cucteMa ©U €€ OpraHsbl.
KpoBeHocHass cuctemMa TO3BOHOYHBIX JKHUBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCynbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOIUOHHBIC
YCIIOKHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. PaboTa
cep/la U e€ peryssanus.

Beinenenne y opranm3smoB. Beigenenue y pacreHui. Bwigenenue y
#KUBOTHBIX. CokparutenbHble Bakyonau. Oprasnbl BblAeneHUs. OuibTpanus,
CeKpelusl U1 00paTHOE BCAChIBaHHE KaK MEXaHU3MbI paOOThl OPraHOB BBIJCICHUS.
CBsI3b MOJIOCTH TEJA ¢ KPOBEHOCHOW M BBIACIHUTENBHON cUCTeEMaMU. Briienenue y



MO3BOHOYHBIX XUBOTHBIX U yenoBeka. [louku. CtpoeHue u QyHKIIMOHUPOBAHUE
He(pona. Obpa3oBaHNE MOYH Y YEIIOBEKA.

3amuTa y OpraHuM3MOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CIOpBI
OakTepuii W IMHUCTHl MPOCTEUINIHUX. 3alldTa y MHOTOKJIETOYHBIX pPACTEHUH.
Kyrukyna. Cpencrsa nacCUBHOM M XUMHAYECKOM 3aIIUThl. DUTOHLIUIBL.

3amMra y MHOTIOKJIETOYHBIX JXMBOTHBIX. IIOKpOBBI M HMX NIPOWU3BOJHBIE.
3amuTa opranu3ma ot OonesHeil. MiMmyHHas cuctema uenoBeka. Kietounslii u
TYMOpaJIbHBIM WMMYHUTET. BpoXAEHHBIH W NpUOOPETEHHBIN ClienUPUISCKUN
UMMYyHUTET. Teopus KiIOHaNbHO-ceneKTuBHOro mMmyHurera (II. Opaux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBEThI OpraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxuMocts ©  perymanus |y  OpraHu3moB. PasapaxxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Paznpaxumocts W peryanus y
pacTeHui. POCTOBBIE BEIIECTBA U MX 3HAYCHUE.

HepBHast cucrema u peduiekTOpHas peryisiius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. DBOIIOLNOHHOE YCI0KHEHUE CTPOCHHSI HEPBHOW CHCTEMBI
y KHUBOTHBIX. OTHENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pedrexc u
pedrexTopHas ayra. be3ycioBHbIC U YCIOBHBIC PE(DICKCHI.

['ymopanbHas peryiasuus U SHIOKPHHHAs CHUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPUHHOW CHUCTEMBI M WX TOPMOHBI. JI€MCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHOW M HHAOKPUHHON cucteMm. [‘mnoramamo-runoduszapHas
cucrema.

JdemoncTpanuu

IToptper: N. I1. I1aBnos.

Tabmumst u cxembl: «OIHOKJIETOYHBIE BOAOpOCIN», «MHOTOKIETOYHbIE
Bojopocnm», «bakrepum», «lIpocreiimme», «OpraHbl IBETKOBBIX PACTEHUI,
«CucreMbl OpraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopueBble cucteMbr», «CtpoeHue ctediis»,
«CTpoeHHE JUCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4eIoBEKay,
«IIumeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas
cucTeMay, «HepBHas cucTeMay, «Koxay, «MplieyHas cHUCTEMaY,
«BpraenurenpHas cucremMa», «IOHAOKPUHHAS CHCTEMa», «CTpPOEHHE MBIIILBDY,
«AMmyHHTETY, «KH11e4HonoI0CTHEIEY, «Cxema  muUTaHUS  PACTEHUIN»,
«KpoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THUIPBI»,
«CTtpoeHue muaHapun», «BHyTpeHHee CTpoeHue AO0KIAEBOro 4depBsi», «HepBHas
cuctemMa poiO», «HepBHas cucrema gasarymku», «HepBHas — cucrtema
npecMelkaromuxcs», «HepBras  cucrema  nrmuny, «HepBrHas — cucrema
MIIeKonuTaromux», «HepBHast cucrema uenoBekay, «Pediekcy.



OO6opynoBaHME: CBETOBOM MHUKPOCKOIN, MHUKPOIpENapaThl OJHOKIECTOYHBIX
OPraHU3MOB, MUKPONPENApaThl TKAHEW, PAKOBHHBI MOJUIKOCKOB, KOJUJIEKIAN
HAaCEKOMBIX, HMTJIOKOXKHX, >KUBBIC DK3EMIUISIphl KOMHATHBIX pPAaCTeHUMU, repdoapuu
pacTeHMil pa3HbIX OTIEJIOB, BJIAXHBIE INpenaparbl JKUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX KUBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHuE ISl AEMOHCTPALIUU MOYBEHHOTO M BO3AYIITHOTO TUTAHUSI PACTECHUH,
pacIieTuIeHHs Kpaxmaia 1 OeJIKOB MO IecTBHEM (PepMEHTOB, 000pyA0OBaHUE JJIS
JIEMOHCTPALMU OMBITOB MO U3MEPEHUIO KUZHEHHOM EMKOCTH JIETKHX, MEXaHU3Ma
JbIXaTENbHBIX IBUKEHUN, MOJIENIA TOJIOBHOTO MO3Ta PA3JIMYHBIX KUBOTHBIX.

JlabGopaTopHas padora «/3yueHue TKaHEH pacTCHUN.

JlabopaTopHas pabdora «/3ydyeHue TKaHEil KUBOTHBIX».

JlaGopaTtopnas padora «/3yyeHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PasMHOKeHHMe U pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrojioe (BKJIOYasi BEr€TaTUBHOE) U
nosoBoe. Buapl  6ecnosioro  pa3MHOXKEHMS:  MOYKOBAaHUE,  CHOPYJISALUA,
dbparmMeHTarus, KIOHUPOBAHHE.

[TomoBoe pa3mHoxkeHue. llonoBbie kieTku, wiam ramersl. Menos. Cragun
meno3sa. [loBenenne xpomocom B Meo3e. Kpoccunrosep. buonornueckui cMbICI
M€03a W TMOJIOBOTO mpolecca. Meio3 M €ro MecTOo B KU3HCHHOM IUKIIE
OpraHu3MOB.

[Ipen3zaponpimesoe pazputue. I'amerorenes y »kxMBOTHBIX. [10710BBIE Kene3bl.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CniepmaroreHes u oorenes. CtpoeHue
MOJIOBBIX KIIETOK.

OmogoTBOpeHHE U AMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHHUS: HAPYKHOE, BHYTpeHHEe. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOT'€HE3). IMOPHOIOTHS — HAyKa
0 Pa3BUTUU OpraHU3MOB. Mopghozenes — 00Ha u3z enasnvix npoobiem IMOpPUOIO2ULL.
Konyenyus mopgocenos u moodenu mopgoeeneza. Cramum >MOpHUOTeHe3a
KUBOTHBIX (Ha mpuMmepe Jrymiku). [poGnenme. Tumbslr  npobieHus.
Jlemepmunuposannoe u HedepmuHupoganHoe Opobaenue. bracmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOTHUTAIONINX. 3apOABIIICBBIC JIMCTKH
(ractpynsinus). 3aKiajKka OpraHOB U TKAHEW U3 3apOo/IbIIIEBBIX JTUCTKOB. B3anmHuoe
BIUSHAE 4YacTed pa3BHBAIOIIETOCS 3apojpliia (dIMOpHUOHANBHAS WHIYKIINSA).
3akiiaka TIJIaHa CTPOCHHUS JKMBOTHOTO KAaK PpPE3ylbTaT HEPAPXHUUECKUX
B3aMMOJICUCTBUI TEHOB. BiusHme Ha SMOpPHOHAIBLHOE pAa3BUTHE PA3TUIHBIX
(aKkTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbublil mepuoi. llpsmoe u
HerpsiMmoe pa3BuTue. PaszButue ¢ wmeramopdo3om y OECIO3BOHOYHBIX H
MMO3BOHOYHBIX >KMBOTHBIX. bHONOrHMYecKOoe€ 3HAYCHUE NPSMOTO M HEMPAMOTO



Pa3BUTHSI, UX PACHPOCTPAHEHUE B NpUpoAe. Tumbl pocta KUBOTHBIX. DakTOpEI
PETYISIUNA POCTA KUBOTHBIX U "esoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esnoBeka. [lepuonsl oHTorenesa uenopeka. CTapeHrue U CMEPTh Kak
OMOJIOTHYECKHUE TTPOIIECCHI.

Pa3smHoxxenne u paszputue pacteHuid. ['ameroput u cnopodput. Meiio3 B
KU3HEHHOM IuKie pactenuit. OOpa3oBaHue cmop B TIpoliecce Meiosa.
l'amerorenes y pacrenuil. OIUIOAOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BOIHOE OIJIOJIOTBOPEHHUE y IBETKOBBIX pacTeHuil. OOpa3oBanue u
Pa3BUTHE CEMEHH.

MexaHu3MBbl PErYJIAIMU OHTOT€HE3A Y PACTEHHUI U KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsi: C. I'. Hapamun, X. Hlneman.

Tabmuubr 1 cxembl: «BereraTuBHoe pa3MHOXkeHUE», «Tumel 0ecnojoro
pa3sMHOXKEHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAJb», «Pa3MHOXXEHUE 3BIJIEHBI»,
«PasmHOkeHne ruapbDy, «Meios3», «Xpomocombly, «l'ameTorenes», «CTpoeHHE
SAULEKIIETKH W criepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3an, «lIpsmoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHE MaWCKOTrO KyKay», «Pa3Buthe capaHun»,
«Pa3Butne IATYMIKW», «J/IBOWMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTECHUIN,
«CTpoeHune ceMsiH OJHOAOJIBHBIX U JIBYJIOJIBHBIX PACTEHUI», «/KM3HEHHBIA LUK
MOPCKOM  KamycCTbl», <«OKW3HEHHBIM UK  MXa», <«OKHW3HEHHBIM LUK
MarnopoOTHUKAY, « KM3HEHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKpOIpenaparsl SIMIEKIECTOK |
CIIEpMAaTO30UA0B, MOJIENb «LIUKI pa3BUTHS JATYIIIKW.

JlabopaTopnas padora «/3ydyeHue CTpOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKponpenaparax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOIBIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHHUSI BBICIIUX
pacTeHUm».

Tema 11. I'eHeTMka — HayKka 0 HaCJEJACTBEHHOCTH M H3MEHYHMBOCTH
OPraHu3MoB

Hcropust CTaHOBIIEHHS M Pa3BUTHSl TEHETUKM Kak Hayku. Paboter I
Mengens, I'. ne ®pusza, T. Moprana. Poiib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pabotel H. K. KonwuioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETHYECKHUE MMOHATUS U CUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUleNIbHbIE TEHbI, AJbTEPHATUBHBIC MPU3HAKH, JTOMHHAHTHBIA W PEUECCUBHBIN
NpU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTAs JIMHUS, TUOPU/IBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ I€HETHKU: THOPUIOJOTHMYECKUM,  IIUTOJIOTHUYECKHUM,
MOJIEKYJIIPHO-TE€HETUYECKHU.

JleMmoHCTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Koasmos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-Pecorckmuii.

Tabnuiel 1 cxembl: «MeTobl FTEHETUKNY, «CXEMbI CKPEIIUBAHUS.

JlaGopaTtopnas pabora «J/lpo3odmiaa kKak OOBEKT TEHETUUYECKHUX

UCCIICIOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHnenss — 3aKoH

eanHooOpa3us rubpuoB nepBoro nokoseHus. [Ipasuino nomunupoBanus. Bropoit
3aKOH MeHenss — 3aKOH paclleluieHus: Npu3HakoB. LluTosiormyeckue OCHOBBI
MOHOTMOPUAHOIO CKpeUIMBaHus. [ uroTe3a 4YucTOThl raMer.

Ananmuzupyrouiee ckpempBanue. [[poMexxyTOUHBIN XapakTep HACIEAOBaHMS.
Pacuieruienue npu3HakoB IIpU HEMOJIHOM JOMUHHUPOBAHUMU.

JuruOpuanoe ckpemuBanue. TpeTuil 3akoH Menaens — 3aK0H HE3aBUCUMOTO
HacleloBaHUsl  MNpu3HakoB.  Lluromoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEILUBAHUA.

CuennienHoe HaciemoBaHue npu3HakoB. Paboter T. Moprana. CremieHHoe
HACJIEJOBAaHWE TI'EHOB, HAPYLIECHHWE CLEIUICHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTHU.

I'eneruka nosa. XpoMOCOMHBIA MEXaHU3M OIPEIEIICHUS M0JIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHhId M TeTepOraMeTHbIM MoJ. [ 'eHeruueckas
CTPYKTypa MOJIOBBIX XpOMOcOM. HacnenoBanne npu3HaKkoB, CUEIUICHHBIX C ITOJIOM.

['enotun kak nenocrHas cucreMa. [lIenoTponus — MHOKECTBEHHOE JIEUCTBUE
resa. MHOXECTBEHHBIM auleNu3M. B3auMOIEHCTBUE HEAUICIBbHBIX TI'E€HOB.
Komnnemenrapnocts. Onucras. [lonumepus.

['eHeTMyecKMI KOHTPOJb Pa3BUTHs PACTECHUMN, XMBOTHBIX M 4YEJIOBEKa, a
TaK)K€ (PU3UOIOTUYECKUX TMPOIECCOB, MOBEACHUS U KOTHUTUBHBIX (YHKIIHM.
['eneTnyeckrue MeXaHU3Mbl CUMOMOTEHE3a, MEXAHU3Mbl B3aUMOJICUCTBUS «XO3SIMH
— THapasuT» U «XO35IMH — MHUKpPOOHOM». ['eHeTMyeckue acrneKkThl KOHTPOJSI U
M3MEHEHHUS HACJIeICTBEHHON MH(POPMALIMU B TOKOJICHUSAX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabnuubl u cxemsl: «llepBblil U BTOpoil 3akoHbl MeHens», «TpeTtuit 3aKkoH
Menpnensa», «AHAIM3HUPYIOLIEE CKpeluBaHue», «HemonHoe noMUHUPOBaHHEY,
«CuernseHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduiibl»y, «l'eHeTuka monay,



«Kapuotun uyenoBeka», «Kapuorun napozoduiby, «KapuoTum MNOTHUIIBD,
«MHOX€eCTBEHHBIN ajlieIn3M», «B3aumoaecTBue reHOBY.

OO6opynoBanue: MoOAENb IS JEMOHCTPAIIMUM 3aKOHOB €IUHO00pa3us
THOPHIOB TIEPBOTO IIOKOJICHUS H pPaCIHISIUICHUs] IPU3HAKOB, MOJEIb IS
JEMOHCTpAllMM 3aKOHA HE3aBHUCUMOTO HACJIEAOBAHUSA IPU3HAKOB, MOJECIb JJis
JIEMOHCTPALMU CILEIUICHHOIO HACJIEAOBAHMS IPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKpotpenapar: «Jpozodumay.

IIpakTuyeckass padora «/3ydyeHue pe3yJbTaTOB  MOHOTHOPUIHOTO
CKpEITUBaHUS Y APO30(PUITBI».

IIpakTuyeckass  padora  «M3yueHue  pe3yabTaTOB  JUTHOPUIHOTO
CKPCIIUBAHUS Y JPO30(UIIBD».

Tema 13. 3aKkoHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna W cpeabl Ipu  GopMupoBaHUM (EHOTHUIA.
N3menunBOCTh mpu3HAKOB. KaueCTBEHHBIE W KOJMYECTBCHHBIC MPU3HAKU. Bubl
W3MEHUYMBOCTH: HEHACJIEICTBEHHAsI U HACJICACTBCHHAs.

MoaudukanmonHas HW3MEHUYMBOCTh. Poib cpempl B (hOpMHUPOBAHHHU
Mo u(puKaMoHHON M3MeHYMBOCTU. Hopma peakumu npusHaka. BapuannoHHBIHM
psan u BapuanmoHHasi kpuas (B. HMoranncen). CpoiicTBa MOAN(PUKAITMOHHON
HW3MEHUYMBOCTH.

I'eHoTunuyeckas u3MeHYMBOCTh. CBOMCTBA T€HOTUIHNYECKON M3MEHUYHMBOCTH.
Buapl reHOTUNIMYECKONW U3MEHUMBOCTU: KOMOWHATUBHAS, MYTAI[MOHHAS.

KomOunaTtvBHass WM3MEHYMBOCTH. MeWO3 W TIOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUNBOCTH B CO3daHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpejiesiax OJHOTO BHUIA.

MyTainmoHHass W3MEHYHMBOCTb. BuUIbl MyTalnMil: TEHHbIC, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUMPOBAHHBIE MYyTaluu. SaepHbIE U
HUTOIIa3MaTHYeckue Myrtanuu. CoMaTHYeCcKUe W MOJOBble MyTanuu. [IpuyuHb
BO3HUKHOBEHMS MyTanuii. MyTareHbl W WX BIHMSHUE€ Ha OpPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIIMOHHOTO TIPOIecCa. 3aKOH TOMOJIOTMYECKHX PSJI0B B
HacnencTBeHHo m3meHunBocTH (H.W. BaBunon). BuesaepHas u3aMeHUMBOCTh U
HaCJIEACTBEHHOCTb.

Onueenemuxa U OSNUSEHOMUKA, pPOJb INUSCHEMUUECKUX @HaKmopos 8
HACIe008AHUU U UBSMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB V OP2AHUIMOS.

JleMoHCTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuet uw cxembl: «Buasl  u3MeHUMBOCTHY, «MoaudukarmoHHas
W3MEHUYMBOCTHY, «KomOunaruBHas W3MEHYUBOCTH, «Merio3y,
«OmnonorBopenney, «I'enernueckre 3a00JIeBaHUS YE€JIOBEKay, «BUIBI MyTalIHii».



OO6opynoBaHue: KUBbIE M TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTECHUM,
pucyHku (dotorpadun) )KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopuas padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(PUKAIMOHHON W3MEHYMBOCTH. IlocTpoeHHMe BapHalMOHHOTO psa W
BAPUALIMOHHOMN KPUBOW.

IpakTnueckass padora «Myrtanmuu y gapo3oduiasl  (Ha  TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eHeTHKa Ye10BeKka

Kapuorun wenoBeka. MexnyHaponHas mporpamma HCCIENOBAHUS T€HOMA
yermoBeka.  MeTroapl HM3Y4E€HHsT TE€HETMKHA  4YEJIOBEKA:  T'E€HEAJOTMYECKUH,
OJIM3HEIOBBIN, IIUTOr€HETUUCCKUMH, MOMYJISIHMOHHO-CTAaTUCTUYECKHM,
MOJICKYJISIPHO-TEHETUYECKHU. CoBpemeHHOe ONIPENECIICHUE FeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-anamu3a. HacimencrBeHHbIe 3a00JIeBaHUs YelIOBEKa. [ €HHBIE M XPOMOCOMHBIC
O0oJsie3HW uyenoBeKa. boJjie3HW ¢ HACIEeACTBEHHOW MPeapacnosioKEHHOCTHIO.
3HaYCHUE MEUIIMHCKON T'€HETHKH B MPEAOTBPAIICHUM U JICUCHUU T€HETHYECKUX
3a00JieBaHUN YeoBeKa. MeauKo-reHeTUYeCKoe KOHCYJIbTUupoBaHue. CTBOJIOBBIC
KJIeTKHU. [loHATHE «T€HETHYECKOro rpy3a». ITHUYECKHUE aCIEKThl MCCIEIOBAaHUNA B
00J1acTH peIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (pakTOpsl TOBBIMICHHONW YYBCTBHUTEILHOCTH UYEJOBEKAa K
(bU3UYECKOMY U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY Karolle cpeapl. I'eneTndeckas
MPEIPACIIONIOKEHHOCTh YEJIOBEKA K MaTOJIOTHSIM.

JdemoncTpanuu

Tabmuiel 1 cxeMbl: «KapuoTun uenoBeka», «MeToabl U3y4eHUS TCHETHUKH
yeaoBekay, «['eHeTndyeckue 3a001eBaHUs YEIIOBEKAY.

IpakTnueckasi padora «CoCTaBIE€HHUE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cesiekiiusi Oprann3MoB

JloMecTuKanusi W CEJNEKIUA. 3apOXKJICHUE CEJIEKIMM U JOMECTUKAIWH.
VYuyenne H. WM. BaBunoBa o lleHTpax mnNpoucxoxaeHus © MHOrooOpaszus
KYJbTYPHBIX pacTeHUU. Ponb celexkiuu B CO3[laHUU COPTOB PACTEHHN W TMOPOL
KUBOTHBIX. CopT, 1moOpojaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIJ0B B
HacjeACTBeHHONM wu3MeHuuBoctu H. WM. BaBuioBa, ero 3HaueHue s
CEJICKITMOHHOMN PabOTHI.

Metoabl CeNeKIMOHHOM paboThl. MCKYCCTBEHHBIM OTOOpP: MacCOBBIM U
WHIVUBUTY ATbHBIU. JTarnbl KOMOMHAIIMOHHOMN CEJICKIINU. HcnoeiTranue
MPOU3BOAUTENEH 1O TOTOMCTBY. OTOOp IO T'E€HOTUITY C TOMOIIBIO OICHKHU
(eHOTHIIa TOTOMCTBA U OTOOP IO T'EHOTHUITY C ToMoInbio ananuza JJHK.

HcKkyccTBeHHBIN ~ MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paboThI.
PannanmoHHBIM 1 XUMUYECKUN MyTareHe3 Kak HCTOYHUK MYTallMM Y KyJbTYPHBIX



dopm opranusmMoB. Mcnonb30BaHME TE€HOMHOTO PEAAKTUPOBAHUS W METOOB
pexomOuHanTHbIX JIHK 11 momyuenus ucxoaHoro maTepuana Juisl CEeKIUH.

[Tonyuenue MTOJIUIIIIOUIOB. BryTtpuBnnosas rudpun3aIus.
brnuskoponcTBeHHOE  cKpemmBaHue, Wi WHOpumuHr.  HeponactBeHHOE
CKpeUIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rereposuca B ceneknuu. Otnanéunas rubpuauzanus. [Ipeogonenue Oecruionus
MEXBHJIOBBIX THOPUAOB. JJOCTHKEHUS CEIEKIIMHU PACTEHUN U KUBOTHBIX. «3e1€Has
DeBONIOYUAY.

CoxpaHeHHE UM U3YYEHHE N€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHUH U
UX JUKUX  POAWMYEH I CO3JaHUsl  HOBBIX COPTOB UM THOPHUIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamnenue u  ynpaejieHue
2EHeMUYeCKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yenax YAYUUleHUs: CYywecmaylowux U co30anusi HO8blx Nopoo, JUHUL U KPOCCO8, 8
MOM HYuclie ¢ NpUMEHEeHUEeM COBDEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUll,
nepeoosvix uoeu U nepcneKmuHbIX MexHoaA02UU.

JdemoHcTpanuu

[Toprperer: H. M. Baunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopisoyr, /1. K. benses.

Tabnuup! u cxeMbl: «LIeHTpBI NPOUCXOXKIECHUA K MHOTO00pa3us KyJIbTYPHBIX
pacTeHuit», «3aKOH IOMOJOTHYECKUX PSJOB B HACIEICTBEHHOW M3MEHYHUBOCTHY,
«Metoppl cenekuny, «OtaanéHHas rudpuauzanus», «MyTareHes».

JlabGopaTopnasi padora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHHH U MOPOL
JOMAIIHUX KABOTHBIX.

JlabopaTopHas padora «/3ydueHue METO0B CEIICKIIUN PACTEHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUI.

IKeKypeuss «OCHOBHBIE METOIBI M JOCTHKEHUS CEJIEKIMU PACTCHUN H
KABOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHILIUIO, IIJIEMEHHYIO bepmy,
COPTOUCHIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JIADOPaTOPUIO
arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTrexHo/I0rus U CHHTEeTHYECKAsA OMOJIOTUS

OOBEKTHI, HUCIOJIb3yeMble B OHMOTEXHOJIOTHMH, — KIJIETOYHbIE M TKAaHEBbHIE
KYJIbTYPBI, MHKPOOPTaHU3MBlI, 170:¢ XapaKTepUCTHKA. TpagunuonHas
OMOTEeXHOJIOTHS:  XJeOomeueHrne, TMOJIyYeHUE KHUCIOMOJIOYHBIX  IMPOIYKTOB,
BuHOAenue. MukpoOuonorudeckuid cuHTe3. OOBEKThl MHUKPOOHOJIOTHMYECKHUX
TexHosorui. [IpousBoacTBO OeKa, aMUHOKHUCIOT M BUTAMUHOB.

Co3nanue TEXHONOTH M MHCTPYMEHTOB LEJIECHANPABICHHOIO MU3MEHEHUS H
KOHCTPYHUPOBAHMS TEHOMOB C LIENBIO IOJYYEHUS OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalIiuX HEe BCTpEUaroluecs B Ipupoie OMOCUHTETUYECKHUE MY TH.



Kinerounass mnxkenepus. MeTosibl KyJIbTypbl KJIETOK U TKaHEH PaCTCHUN H
KUBOTHbIX. Kpuobanku. Comarudeckas ruOpuauzanus M COMATHYECKUU
sMOpuorenes. Mcnonb3oBaHWE TarIOWOB B CENEKIUM pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumel. Fcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKIOHANbHbBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKoHCTpyKIus
AULEKIETOK U KIOHUPOBAHUE XKUBOTHBIX. METO/ TpaHCIUIAHTALUK AEp KIIETOK.
Texnonozuu 0300pO6AeHUS, KYJIbMUSUPOSaHUs U  MUKDPOKIOHAbHO2O
DPA3MHOICEHUS CENbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHAsi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M
koHcTpyupoBanue pekoMOuHantHbix JIHK. Co30anue mpamnceennvix opeanuzmos.
JlocTrokeHrust ¥ NEpCIEeKTHBBl  XPOMOCOMHOM UM TIE€HHOM  HMH)KEHEPHH.
DKOJIOTUYECKUE U 3TUYECKUE TPOOIEMbl T€HHOW UHKEHEPHH.

Menuuunckue 6unorexunonoruu. Iloctrenomuas nudponas meaununa. [11P-
TUarHoCTHKa. MeTa0oJ0OMHBIN aHaln3, TEHOICHTPUYECKWHA aHaIu3 MpOoTeoMa
YyelnoBeKa JUISl OLUEHKM COCTOSIHMS €ro 310pOBbi. VCronb30BaHME CTBOJOBBIX
kietok. TaprerHas Tepamusi paka. 3D-Oumommxkenepuss 1Jisd  pa3paOOTKH
(yHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHUsI KOMILIEKCHBIX
TKaHEHd COYETAaHHEM TEXHOJOTHH TPEXMEpPHOTO OMOMPHUHTHHTA W cKaddomamHra
JUISL PEIEHUS 3a7a4 IEPCOHATM3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BakKLMH C I€JbI0 OoOecreueHus: KOMOWHHUPOBaHHOU
3amuThl OT Bo30ynureneir OPBU, ycTaHOBIEHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkuuonupoBanus PHK-coaepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmunpt u cxemsl: «/crnonbp3oBaHe MUKPOOPTaHU3MOB B MPOMBIIIICHHOM
POU3BOJCTBEY, «KieTouHast nHKEeHEpUs», «I eHHask NHKEHEPHS».

JlabopaTopHas pa6ora «/3ydueHre 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyueHne MOJOYHOKHUCIBIX POYKTOBY.

Ikekypeuss  «buoTexHonorus — BakHeWIIas NPOU3BOJUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHune ¥ pa3BUTHE 3BOJIOIMUOHHBIX TNPEACTABJIEHUN B
Onostorumn

OpomonnonHass teopusa Y. JlapBuHa. IIpeanochulky BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4Has aedarenbHocTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BoJIIOIMHN BUI0B 10 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHHMSI ~OpraHM3MOB, HACJEACTBEHHAass HW3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenne cuntetnyeckod teopun sBoionuu (CTDI). Heitpanbhas
Teopusi 3Bomound. COBpeMEHHas HBOJIOIMOHHAs Ouonorus. 3HaAuYeHHE
ABOJIIOLIMOHHOM T€OpUHU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA.

JdemoHcTpanuu

[Toprpetrr: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. Hdapsun, C. C. UerBepukos, 1. 1. lImansraysen, k. Xonaeis, /. K.
benses.

Tabmuer u  cxembl: «Cuctema xuBor mpupoasl (mo K. Jluauew)»,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUH y pacTeHWil W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapipyta nytemectsus Y. Jlapsuna», «Haxoaku Y. J[apsunay, «@opmbl 60pbObI
3a cymiectBoBaHue», «lloponbl romyoeit», «MHoroob6pasue KynbTypHBIX GopM
KarmycThl», «[loposibl TOMaTHUX KUBOTHBIX», «CxeMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. J[lapBuny)», «(Cxema COOTHOILIECHHS JABMXKYIIMX CHJI 3BOJIIOLUNY,
«OCHOBHBI€ MOJIOKEHHSI CAHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. MUKpPO3BOIIOLUA U €€ Pe3yJIbTATHI

[Tonynauus kak 3JIeMEHTapHas eIUHUIA 3BOIOIUU. COBpEMEHHBIE METO bl
OLICHKM T'€HETHYECKOro pa3HooOpa3zus U CTPYKTypbl nomyssiuuil. M3menenue
reHo(OoH/a MOMYJIAIMU KaK 3JIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJICHHUE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOPhl (ABMXKYIIUE CUJIBI) SBOJTIONMHA. MyTallMOHHBIN
npouecc. KomOuHatuBHass wu3MeHUUBOCTh. [Jlpeiid reHoB — chydaiiHble
HEHANpaBlieHHbIE M3MEHEHHs YacTOT aiened B nomymauuax. OQdekt
ocHoBartensd. Ipgexkm Oymoliounoco 2opaviuika. CHuUdCeHUe 2eHemuyecKo2o
pasnoobpasus: npudunsl u creocmeus. llposenenue sghghexma opetigpa eenos 6
oonvuwux u  manvlx  nonyrayusax.  Murpamuu.  M3onsuus  momyssiui:
reorpaduueckas (mpocTpaHCTBeHHAs ), Ouoornyeckas (pernpoyKTUBHAs).

EcrecTtBennblii 0TOOp — Hampabistoumi ¢aktop sBomoUUUd. DopMbl
€CTECTBEHHOIO0  OTOOpa:  ABWXKYLIMM, CTAOWIM3HPYIOUINM,  pa3pblBAIOIIUNA
(nm3pyntuBHbIi). [lonoBoit orOop. Bo3HMKHOBEHHE M 3BOJIOLUS COLUATBLHOTO
MTOBEJCHUS KUBOTHBIX.

[IpucnocoO0aEeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOIUU.

Bo3nukHOBeHME — mpUCHOCOONEHWH y  opraHu3moB.  Apomopdo3sl
uauoamantanuu. [IpuMepbl IpHUCIIOCOOICHU Y OpraHu3MoB: Mopdoaorudeckue,
¢usnonornueckne,  OMOXUMHUYECKHE,  ToBeaeHUeckne.  OTHOCHUTENHHOCTH

IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTatr
MUKposBoNtolMU. M3onsiuua — kimoueBod (akTop BujpooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUs: aJIONaTPUYECKOE (reorpaduueckoe),



CUMITaTPUYECKOE (3KOJIOTMUYECKOE), «MTHOBEHHOE» (monumuIouIM3anus,
ruOpuan3zanus). JnmurensHoCTh BOTIOIUOHHBIX MPOIIECCOB.

Mexanu3mbl popMupoBaHusi OMOJIOTHYECKOT0 pa3HOOOpa3usl.

Pons  oBomtonMoHHOW OuWojorMM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHus O0nopazHooOpasusi. MUKpPO3BOJIOLUS U KOABOJIIOLHUSA MMApa3sUTOB U UX
x03s5¢B. MexaHu3Mbl (hOPMUPOBAHHS YCTOWYUBOCTH K aHTHOMOTHKAM M CIIOCOOBI
OOpBOBI C HEM.

JdemMoHcTpanuu

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

Tabmuiet n cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiimonHast
CTpYKTypa Buaa», «CxemMa mposiBieHus: 3akoHa Xapau—BaitHOepray, «JBuxyiine
CHJIBI DBOJIONHUNY», «IKOJOTHUECKAsT W3OJSLUS MOMYJSIUNA ceBaHCKON (openmy,
«l'eorpaduueckas M30JSIIUST  JTUCTBEHHMIIBI CUOMPCKOM U JTMCTBEHHUIIBI
naypckoi», «llonysiiuoOHHbBIE BOJHBI YUCIEHHOCTH XUIIIHUKOB H KEpTBY», «CxemMa
JNEHUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpbOBI 3a CYIIECTBOBAHUEN,
«HaycTpranbHbIi MellaHu3M», «KuBble uckomaembiey, «I[IOKpOBUTENLCTBEHHAS
OKpacka KUBOTHBIX), «[Ipenynpexaromas OKpacka KUBOTHBIX»,
«Duznonoruveckue amantanum», «lIpucrmocobiIeHHOCTh OpraHu3sMoB U €€
OTHOCUTEIBHOCTEY, «Kpurepuu Buma», «Buabl-nBoitHuku», «CTpykTypa BHAA B
npupojae», «CrocoObl BuaooOpazoBanus», «l'eorpaduyeckoe Bumo0oOpa3oBaHHE
TpEX BUAOB JAHJBIIIEH», «DKOJIOTHYECKOE BUA000pAa30BaHUE BHUJOB CHHHUID,
«ITonmummonnpl pacteHuity, «KamycTHO-penedHbI THOPHTY.

O6opynoBanue: repbapun pacTeHHM, KOJUIEKIIMU HACEKOMBIX, Yydelia MTUIl U
3BEepel C MOpUMEepaMM pPa3IMYHBIX MPUCIOCOOJICHUHM, uydena MNTHI[ U 3BEepeu
pa3HBIX BHUIOB, TrepbapuM pacTeHUW ONM3KUX BHIOB, OOPA30BABIIMXCS
Pa3IMYHBIMM CIIOCOOAMMU.

JlabopaTtopHasi padora «BbisBICHHE H3MEHUYUBOCTH Yy OCOOEH OHOTO
BUJIAY.

JlabopaTtopnass  pabdora  «[IpucnocobneHuss  OopraHu3MoB U HUX
OTHOCHUTEJIbHAA 11€71eCO00Pa3HOCThY.

JlabopaTtopnasi paGora «CpaBHEHHE BHAOB TI0 MOP(POIOTHUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOIUA U €é pPe3yJIbTAThI

Metroabpl  u3ydyeHUsT MakpolBoyonuu. [laseoHTONOrMYEeCKHEe  METOMAbI
u3ydenus odBomtouuu. [lepexomnpie ¢GopMbl U QUIOTCHETHYECKUE PSABI
OpraHU3MOB.

buoreorpaduueckue meronsl uzyudeHus sBomronuu. CpaBHeHue (iopbl u
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bujbi-
SHJIEMHUKU U PEJUKTHI.



OMOpHOJIOTUYECKUE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METObl U3YUYEHUs
DBOJIIOIMH. [ €HETHYECKHME MEXaHU3Mbl DBOJIIOIMUA OHTOIEHE3a W IOSBJICHHS
SBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OPTaHbI.
PynuvenTtapupie  opranbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TE€HETUYECKHUE,
OMOXMMHUYECKME M  MaTeMaTU4YEeCKUE  METOAbl  M3YYEHUS  HBOJIIOLUU.
I'omonoruuynbsie reHbl. COBpeMEHHBIE METOJbI MOCTPOCHUS (UIOTEHETHUECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIIOLIHS TEHOMOB.

OO6mume 3aKkoHOMEpPHOCTH (TIpaBUjia) 3BOJIOMUH. [lpunyun cmenvl yHKyuil.
HeobOpatumocts »Bostonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
3BOJIIOLIUY.

JdeMoHcTpauuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuit, @. Mrosep, J. ['exkkens.

Tabmuier 1 cxeMbl: «OUTOTCHETHUSCKUN DS JOMIAIN», «APXCONTEPUKCH,
«3Bepo3yobie  smiepwl»,  «Creromedanb»y,  «Punnoduth»,  «CeMeHHBbIE
MarnopoTHUKW», «buoreorpaduueckne 30HBI 3eman», «Jlpelid KOHTHHEHTOBY,
«Penuktely, «HauvanbHble CTagud SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE W AHATOTMYHBIE OpraHe», «PyIuMeHTBI»,
«ATaBU3MbBD»Y, «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IIUMMaH3e», «lJ1aBHbIE
HarpaBJeHUs SBOTIONUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOLIUN.

OO6opyoBaHue: KOJUICKIIMH, TrepOapuu, MYJSKM HCKOMAEMbIX OCTaTKOB
OPTraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxokaeHue U pasBuTHE )KU3HU Ha 3emuie

HayuyHble rUnote3bl MPOUCXOXKACHUS KU3HU Ha 3emie. AOuoreHes u
naHcrepmusi. JloHaydHble MPEICTABICHUS O 3apOKACHUM KU3HU (KPEAMOHU3M).
['unore3a NOCTOSTHHOTO caMO3apOKAEHUS KU3HU U €€ onpoBepxkeHue onbiramu O.
Penu, JI. Cnamnannanu, JI. [1acrepa. [IporcxoxaeHue )KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKOU SBOJIIOLIUH. [Inanerapuas
(reosioruyeckasi) SBOJIOLMS. XUMHUYECKas HSBOJIIONUS. AOHUOTEHHBIH CHHTE3
OpraHMyYecKux BemecTB W3 Heopranndeckux. Ombir C. Mwuiepa u I'. HOpm.
O6pazoBaHue mnoauMepoB u3 MoHoMepoB. KoanepBatHas runore3a A. .
Omnapuna, runores3a nepBuaHoro OyinpoHa k. XonaeiiHa, reHeTuuecKasi TUIoTe3a
I'. Mémnepa. Pubozumbr (T. Yek) u runoreza «vupa PHK» VY. TI'mnbepra.
dopMupoBaHre MeMOpaH ¥ BOSHUKHOBEHHUE MPOTOKJIETKHU.

Uctopua 3emnm u metoabl €€ wu3ydyeHud. Vckonmaemble OpraHHMYECcKHe
octatku. ['eoxponosoruss u e€ wmeroapl. OTHOCHTENbHAs ©  a0COIIOTHAsS
re0XpOHOJIOru. ['€0XpOHOIOrHYECKas MIKana: 30HbI, 3pbl, IEPUOABL, SIIOXU.



HauvanbHbeie 3Tanbl opranumuyeckor 3Bojwonuu. [losiBieHue u 3BoMIONUA
MEPBBIX KJIETOK. DBOJIOIMUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKU KaK aHaJoT MEPBbIX Ha 3emiie COOOIECTB.
CrpomMaronutel. [IpokapruoOThl U 3yKapUOTHI.

[TpoucxoxaeHue s3ykapuoT (CuMOUOTeHe3). DBOIIOIIMOHHOE POUCXOKICHHUE
BUpPYCOB. [IpoHCXOXJIeHHE MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIC 3Tambl SBOJIOIMUA BBICHIMX pacTeHUH. OCHOBHBIE apoMOP(dO3BI
pacrenuil. Bpixon pacreHnii Ha cymy. [losBieHue CHOPOBBIX pPAacTEHUM H
3aBoeBaHue uMHM cymd. CemeHHble pacTeHus. [IponcxokaceHue IBETKOBBIX
PAaCTEHUH.

OcHOBHBIE 3Tambl ABOJIONUM KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benjckas (ayna. KemOpuiickuii B3phIB — IMOSIBJICHUE COBPEMEHHBIX
TumnoB. IlepBble XOpa0OBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuouit u pentwiuil. [IpoucxoxieHre MIIEKONMUTAIONUX U
ntuil. [lpunmun kmodyeBoro apomopdosza. OcBoeHHE OECO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMHU CYIIIU.

Pa3zButne xu3HM Ha 3emiie MO 3paM W MEpUOJaM: apXeil, MpOoTepo30i,
najgeo3oi, Me3030M, KailHo3oi. OOmlas XxapakTepucTUKa KiuMara U
reoJIOTMYeCKuX MnpoueccoB. [losiBeHHe W pacluBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yCIOBUA U BIUSHHUE HAa Ta30BBIM COCTAB aTMOC(EpHI.

MaccoBbie BRIMUPAHUSI — JKOJOTHYECKHE KPU3HUCHI mponuioro. [Ipuuuner u
CJIEICTBUSI MAacCOBbIX BbIMUpaHUil. COBpEMEHHBIH SKOJOTHMYECKUN KpPU3HUC, €Tr0
ocobenHoctu. [Ipobiiema coxpanenus: 6nopazHooOpa3usi Ha 3emiie.

CoBpeMeHHasl cHCTeMa OpraHUYecKoro Mmupa. [IpwHIMIBE KiaccubuKauu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKHE IPYMIIbI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersi: @. Penu, JI. Cnamnanuanwu, JI. ITactep, M. 1. Meunukos, A. U.
Omnapun, [[x. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muiel 1 cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. Ilactepa mo
V3YYECHHUIO CaMO3apoxJeHus xu3Hm», «Cxema ombita C. Mumnepa, ['. FOpwuy»,
«IJTanbl  HEOPraHWYECKOW  HBONIOLUMNY,  «I €OXPOHOJOrMYECKass  IIKajiay,
«HadvanbHble 3Tambl OpraHUYecKou 3BoOIONNMY, «CxemMa oOpa3oBaHUS DYKapHOT
nyTéM cumoOuoreHeszay, «Cucrema KuUBOW NpuUPoIbD», «CTpoeHue BUpYyCay,
«Apomopdo3sl  pacTeHui», «PuHnOGUTH», «OTHOKJIETOYHBIE BOIAOPOCIH,
«MHOTOKJIETOUHBIE BOmopocam», «Mxw», «llanopoTtHukn», «l'on0ceMeHHbIE
pactenusi», «OpraHbl LBETKOBBIX pacTeHUil», «CxemMa pa3BUTUSA KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuIIeUHOMOIOCTHBIE,
«IInockue YEpBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmbikaromumecs», «lltuupy, «Mnekonuratrommey», «Pa3BUTHE KH3HU B
apXeucKou spe», «Pa3BuUTHE )KU3HU B MPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HU B
MAJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BuTHe KU3HU B
KallHO30MCKOM Apey, «COBpEMEHHAs CUCTEMa OPTaHUYECKOTO MUPAY.

OO6opynoBanue: repbapuu pPacTEHUM pPa3IUYHBIX OT/AEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAXXHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOKHUX, CKEJIEThl TIO03BOHOYHBIX JKHBOTHBIX, Yydella MTHUI W 3BEPEH,
KOJUICKIIMM OKaAMEHEJIOCTEM, IMOJIE3HbIX MCKOMAEeMbIX, MYJSDKH OPraHUYEeCKHUX
OCTaTKOB OPTraHU3MOB.

BupryanbHas JadopatopHass padora «MoJenMpOBaHUE  OMBITOB
Munnepa—HOpu 1o u3ydeHno abMOreHHOTO CUHTE3a OPraHWYeCKUX COSIUHCHHI B
NEPBUYHOM aTMochepen.

JlabopaTopHass padora «/3ydeHue W OINHCAHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOBY.

IIpakTuyeckass padora «/3yyeHue ocOOEHHOCTEW CTPOEHUSI pPacTECHUU
Pa3HBIX OTIEIOBY.

IpakTnueckas padora «3yueHre oCOOCHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxokaeHue 4yeJ0BeKa — AaHTPONOreHe3

Paznensl 1 3a1aum aHTpONONorud. MeTo/1bl aHTPOTIOJIOTUH.

CraHoBjIeHHE TMPEJICTABICHUA O MPOUCXOXKICHUU YeJIOBEKa. Penuruo3Hbie
B0O33peHUsA. COBpEeMEHHbBIE HAYYHbBIE TEOPUH.

Cxo0acTBO UenoBeKa ¢ JKUBOTHBIMU. CHCTEMaTHYECKOE TTOJIOKEHHUE YEIOBEKA.
CBunerenbcTBa  CXOJICTBA  4EJIOBEKA €  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpQOJIOTHIECKHE, AMOPHOTIOTUYECKHE, (bH3HOT0T0-OMOXUMHUYECKUE,
noBeaeHYeckre. OTINYMs 4elloBEeKa OT KUBOTHBIX. [IpsAMOXOkKI€HNE U KOMILIEKC
CBSI3AHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3Ta U BTOPOM CHUTHAJIBHOU
CHUCTEMBI.

JIBroxymme cuiibl ((hakTopbl) aHTPOIIOTeHe3a: OMOJIOTUYECKHE, COLUATIbHBIE.
CooTHolieHre OUOJOTUYECKUX U COUATIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PanHue yenoBexkooOpazHbIe O00E3bSHBI
(IpOKOHCYJIbI) ¥ PAHHUE TTOHTHJIBI — OOITUE MPEKU YEIOBEKOOOPA3HBIX 00E3bsH U
JT0/Iei. ABCTPAJIONIUTEKU — ABYHOTHE MPEIKH Jt0/Ie. UeloBeK yMenbli, MepBhIe
M3TOTOBJICHUSI Opyauil TpyAa. YenoBeKk NpsIMOXOIAIINN U TIEPBBIN BBIXOJ JIHOJICH
3a mpenenbl  Adpuku. YemoBek TeHaenpOeprckuii  — OOmMMM  MPEIoK
HEAHJEPTAIbCKOr0 YeJIOBEKA M YEJIOBEKA pasyMHOro. YemoBek HeaHAEPTaIbCKHUI
KaK BHJ JIIOAEH XOJIOJHOTO KinMaTa. UeJlOBEK pa3yMHBIA COBPEMEHHOTO THIIA,
JIEHUCOBCKMM YEJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a TipeaenaMu  AQpUKH.
[Taneorenerrnka u nNaaeoOreHOMHKA.



DBOJIIOLMS COBPEMEHHOI'O0 4eloBeKa. EcTecTBEHHBIN OTOOp B MOIMYJISLUAX
genoBeka. MyTarmoHHBIM mporiece U noauMopdusm. llomynsuuoHHBIE BOJHBI,
apeid reHos, murpanus U «3H@PexT ocHoBaTeNs» B MOMYJALMIX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckue pacel. [lonstne o pace. bosbimme pacel: eBporeouHas
(eBpasmiickasi),  aBCTpaJO-HETpOWAHAs  (PKBAaTOpHAIbHAS),  MOHTOJOWIHAS
(a3maTcko-aMepuKaHCKas). BpeMss M MyTu pacceleHHs 4YeloBeKa IO IUJIaHETE.
EnuacTBOo  yenoBeuweckux  pac. HayyHas  HECOCTOSATENIBHOCTh  pacU3Ma.
[IpucnocoONEeHHOCTh 4YEIOBEKAa K pa3HbIM YCIOBUAM OKPYKAIOLIEH Cpenbl.
Brnusuue reorpaduueckoit cpeapl W apeiidpa TEHOB Ha MOpPQOJIOTHIO U
($U3HOIOTHIO YeTTOBEKa.

MexauciuiuinHapaple  MeToAsl B (pusmyeckoi  (OMOJIOTHYECKOM)
AHTPOMOJIOTMU.  DBOJIIOUMOHHAS ~ QHTPONOJIOTMS W NAaJCOaHTPONOJIOTHSA
YEJIOBEYECKUX MOMyJsiiuil. buoconuanbHble MCCIEIOBAHUS MPUPOJIBI YEIOBEKA.
HccnegoBanue KOABOMIOLUUNA OMOJIOTHYECKOTO U COITMAIBHOTO B UEJIOBEKE.

JdemoHcTpanuu

IToprpersi: Y. JdapBun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuier u cxeMbl: «MeTObI aHTPOIIOJIOTHIY, «[ OJJOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hble 00€3bsiAHb», «CKEeNeT 4YeloBeKa W CKENEeT IIMMIIaH3e»,
«PyIuMEHTBI 1 aTaBU3MbD», «J[BUKYIIME CUIIBI aHTPOIOTEHE3a», «IBOJIFOLIMOHHOE
IpEBO  4YENIOBEKa», «ABCTpajionuTek», «YemoBek  ymenblid», «YHenoBek
npsAMoxoasmny, «JlenncoBckuii yenopek» «Heanaepranbub», «KpoMaHbOHIBI»,
«IIpenku yenoBekay, «ITalbl HBOITIOMHU YEIOBEKA», «Pachl yeaoBeka.

O6opynoBaHue: MYJISKU  OKaMEHEJIOCTeW, MPEeIMETOB MaTepUaibHOM
KyJIbTypbl TPEAKOB YeNOBEKa, penpoaykiuu (¢pororpaduu) KapTuH C
MU(OJIOTHYECKUMHA W OUOJECHCKUMU CIOKETaMH TIPOMCXOXKICHUS YeJIOBEKa,
¢dororpaduy HaxX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBeKa, MOJIEIh
yepena 4YeJlOBeKa M 4Yeperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKa M KHUCTHU
LIMMITaH3€, MOJIEIIA TOPCa IIPEAKOB YEIIOBEKA.

JlabopaTtopnasi padora «/I3yueHue OCOOEHHOCTEl CTpOEHUsI CKelleTa
YeJI0BEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IpakTnueckas padora «/3ydueHue 3KOJIOrHYECKUX afanTalui YEJIOBEKay.

Tema 6. Jxosorusi — HayKa 0 B3aHMOOTHOIUIEHHSIX OPraHU3MOB H
HAIOPTraHU3MEHHBIX CUCTEM C OKPY KAIOUIeH cpeaou

3apokJIeHre W pa3BUTHE dKojioruu B Tpynaax A. ['ymbGoneara, K. ®@. Pynbe,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. Cykauéra. Pazaensl u 3amaun
sKoJIOruu. CBS3b AKOJIOTUH C APYTUMU HAYKaAMH.



Meroabl skonoruu. IloneBbie HaOMOAEHMS. DKCIEPUMEHTHI B 3KOJIOTHMH:
npupoaHble U JaboparopHble. MojaenupoBaHue B 3KOJOTUH. MOHUTOPUHT
OKpY>KaloIleH CpeJibl: TOKAJIbHBIN, pETHOHATBLHBIN U II100AJIbHBIN.

3HaYeHHWE DKOJOTMYECKHWX 3HAHUM JJIsI  YeJOoBeKa. DKOJIOTHMYECKOe
MHPOBO33PECHHE KAK OCHOBA CBS3€M YENOBEYECTBA C MpUpOAON. PopMHUpOBaHUE
3KOJIOTMYECKON KYJIBTYPBI U SKOJIOTHYECKON TPAMOTHOCTH HACEICHHS.

JdemMoHCcTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynbe, H. A. CeBepuioB, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubr 1 cxembl: «Paznensl skomorun», «MeToasl 3Kojgorum», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEABI».

JlabopaTopHasi padora «13yuenne METOJIOB DKOJIOTUYECKUAX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl 1 cpea 00MTAHNS

DKkoJioruueckue pakTopsl U 3aKOHOMEPHOCTH X AeiicTBusa. Kiaccudukanms
AKOJIOTHYECKHX (DaKTOPOB: a0MOTHYECKHE, OMOTHYECKHE, aHTponoTeHHbIe. O0mmue
3aKOHOMEPHOCTU JIeUCTBUS dKojornueckux ¢akropon. [IpaBuno munumyma (K.
[Mnpenrens, FO. JIubux). TonepaHTHOCTh. DBPHUOUOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Aobuotnueckue ¢aktopel. CBeT Kak »Kojormdeckuii ¢dakrop. JleicTBue
Pa3HBIX YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE T'PYIIIIBI
pacTeHMl M >KMBOTHBIX IO OTHOLICHUIO K cBeTy. CuUrHaibHas poJib CBETA.
DoTONEPUOAU3M.

Temneparypa kak skojornueckuii dakrtop. [elicTBue Ttemmeparypsl Ha
opranu3mbl. [IoHKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHoctes kak skojorumueckuilt (axrtop. Ilpucnocobnenus pacteHuii K
noj/iep>kaHuio BojHOTO OanaHca. Kiaccudukamus pacTeHuUd MO OTHOIICHHIO K
Boze. [IpucnocoOaeHns )KMBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/yIlIHAas, MOYBEHHas,
[NIyOMHHAsT ~ TOJINOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3sMoB. IlpucnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX Cpeliax.

buonoruueckue putmbl. BHemHue U BHyTpeHHHE pUTMbI. CyTOYHBIE U
rofinyHbeie puTMbI. [IpUcOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HH.

XKuznennole Qopmbel opranu3moB. [loHsTe o >ku3HEHHOU (opme.
XKuzHeHHble POpMBI paCTEeHUI: AEPEBhS, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THIPOOHOHTHI,
reo0MOHTHI, a3p0oOUOHTEI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnueckue  Qaxropsl.  Buabl = OMOTHMYECKHX  B3aMMOJEHCTBHIL:
KOHKYpEHIIUSI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus,
MyTyalli3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHNYecTBO). HeTpopuueckue
B3aUMOJIEHCTBUA  (Tomuueckue,  (dopuyeckue, Gdadpuyeckue). 3HAYCHHUE
OMOTUYECKUX B3aUMOJEWCTBUN [JIs1 CYILIECTBOBAHHUS OpPraHU3MOB B Cpele
obutanus. [[puHIIMT KOHKYPEHTHOTO UCKITFOUCHHUSI.

JdemMoHCTpanuu

Tabmuiel U cxeMbl: «IKoysorudeckue ¢GakTopb», «CBETOBOM CIIEKTPY,
«IKOJOTUYECKHE TPYIIIIbI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerinokpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIE», «DU3HOJIIOTMYECKUE aJanTallhu
KUBOTHBIX», «Cpenbl oOuUTaHUS OpraHu3sMoB», «bHOJOTUYECKHE PUTMBI»,
«Kuznennele  ¢opmbl  pacTeHuit», <«KuszHeHHbIE  (OPMBI  JKHMBOTHBIX),
«IKocucTeEMa MUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMAa XBOMHOIO jecay, «llenu
nuta"usy, «XunaudectBoy, «llapasutusm», «Konkypenums», «CumMOH03»,
«KommeHcanuzmy».

O6opynoBanue: repOapuyd pacTEHUN M S>KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BJIUSHUIO PA3JIMYHBIX JKOJOTMYECKUX (PAKTOPOB, repOapuu CBETOJIIOOMBBIX,
TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHUI, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIEC PACTEHUSI, TepOapuu U KOJUICKIIUU TETUIOTI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yydyesa NTHUIl U 3BEpeil, repoapuu
pacTeHui, oTHOCSIIMXCA K rurpoduram, xcepoduram, me3opuram, KOMHATHBIC
pacTeHUsl TaHHBIX TPYII, KOJUJICKIIMU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapuu M KOJUICKIIMM PACTEHWHA MW JKUBOTHBIX, OOJAMAONIMX YepTaMH
NPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHM JKHM3HHU, repOapuu u
KOJUICKIIMM PACTEHUH W KUBOTHBIX Pa3IUYHBIX >KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUaCTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICUCTBUSIX.

JlabopaTtopnasi pa6ora «BbIsiBIEeHHE MNPUCIIOCOOICHUM OPraHU3MOB K
BIIUSIHUIO CBETa».

JlaGopaTopnas pabGora «BpIsIBICHHE NPHUCIOCOOICHHI OPTraHU3MOB K
BIIUSIHUIO TEMIIEPATypPhI».

JlaGopaTopHas pabora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ikos10rUs BUIOB U MOMYJISIIM A

OKOJIOTUUECKUE  XApaKTEPUCTUKW  TOMYJISIHH. [Tonynsmust  Kak
Ouosnoruueckas cucrema. Poiib HEOTHOPOAHOCTHU Cpefibl, (hU3HUECKUX OapbepoB U
0COOEHHOCTEN OMOJOTUM BUAOB B OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyiasauuid. OCHOBHBIE II0OKAa3aTeIW NOMYJSALHMH: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pACTHAs M TIOJIOBAs CTPYKTYpa, PpOXKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIMSL.

Dkonornyeckass CTpykTypa nonyysigud. OUeHKa YHCICHHOCTH MOITYJISLHH.
JluHaMyKa NOMyJIsuuy W €€ peryssiius. bHOTHYeCKHi MOTEHUMal MOMYJISLHNH.
MopaenupoBaHue TMHAMUKH MOMYJsUUU. KpruBble pocTa YMCIEHHOCTH MOITYJISLHAH.
KpuBbie BbDKMBaHUA. Perynmsmus YWCIEHHOCTH TOMYJISIUNA: poib (DaKTOPOB,
3aBUCALIUX U HE 3aBUCSIIMX OT INIOTHOCTH. DKOJOTUYECKHUE CTPATEruu BUIO0B (I- U
K-ctpaterumn).

[Tonsitue 06 skojormyeckoil Hume Buaa. MectooOutanue. MHoOromepHas
Mozenb 3Kkosnorndeckor Humm Jx.M. XartunHcoHa. Pa3sMepsl 3KOJOTMYECKOU
Huu. [loTeHnmanbHas u peain30BaHHAas! HUILU.

Bun kak cucrema nonmyssinuil. Apeansl BUIOB. Buabsl M HX >KHU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MUIPALMl JKUBOTHBIX. bHojgornuyeckue
VHBAa3UM 4YyKEPOJHBIX BUIOB.

JdemoHcTpanuu

IToprper: Ix. M. XaT4yuHCOH.

TaOmuipl U cxembl: «DKOJOTMYECKUE XApAaKTEPUCTUKU MOMYJISLUN,
«IIpocTpancTBeHHass  CTpyKTypa mnonyisiqum», «Bo3pacTHele  IUpaMHUJIbI
nonyaanun», «CKOpPOCTb  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamm», «Mopenp s3xonorndeckoit Humu [x. M. XaranHcoHay.

O6opynoBanue: repdapuu pacTEHUM, KOJJIEKITUN KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocobneHuss ceMsH  pacTeHHHd K
PaCCEICHHIOY.

Tema 9. Jkoj10rus co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3M MEXITy
OpraHu3Mamu B OHOIIEHO3€.

Okocucrema kak OTkpbiTas cucrema (A. k. Tencnaum). OyHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOIYIEHTHbl, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKU
skocucteM. [IouBbl 1 Wbl B 3KOCUCTEMaxX. KpyroBopoT BEHIECTB U OTOK YHEPTUN
B 3KOCUCTEME.

OcHOBHBIE  IOKa3aTelnu  JKOcUCTeMbl. buomacca w  mpomykuus.
DKOJIOTMYECKUE TUPaMUIbl YUCEN, OMOMACChI U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI CO00IIEeCTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCMM M WX IPUYUHBL. AHTPONOTEHHBIE BO3ICHUCTBUS Ha
cykueccuu. KnumakcHoe coo6miectBo. bruopasznooOpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbie S3KOCUCTEMBI. JKOCUCmEMbl 03€D U peK. JKocucmemvl Mopeu u
oKeanos. Ikocucmemvl MyHOp, 1eco8, cmenetl, NyCMulHb.

AHTpOIIOr€HHBIE JKOCHCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuus
MEK]ly aHTPONIOT€HHBIMU U MPUPOAHBIMU SKOCHUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas
baopa u ¢dayna. CuHaHTpomm3amusi TOpPOJACKOW ¢ayHbl. buomormyeckoe wu
X035CTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
sKocucTeMax. Ponb Kackaonoeo sghghexma u 6ud08-30upuxamopos (Kiouesvix
8U008) 8 DYHKYUOHUpo8anuu sxkocucmem. llepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXHBIMUA 3KOCUCTEMAMHU. Y CTOUYMBOCTh OPTraHU3MOB, MOMYJISIIUNA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX I AHTPOIIOTE€HHBIX BO3ICHCTBHM.

Mexarnusmol 8030eUcmaus. 3aepsA3HeHUultl  pA3HbIX Mmunoe Ha
CyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ IKOJIO2UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCmBUsl.
MeTto10510TMsI MOHUTOPUHTA €CTECTBEHHBIX U @HTPOINOT€HHBIX SKOCUCTEM.

JleMoHCTpanuu
IToptper: A. Ix. Tencnu.
Tabmuupr u  cxembl:  «CtpykTypa  OMOLIEHO3a»,  «DKOCHCTEMA

IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOMHOIO Jiecay, «DyHKIIMOHAIbHbBIC
TPYIIBEl OPraHU3MOB B JKocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«llenu nutanus (macTOUIHAS, TETPUTHAS)», «DKOJIOTUUECKAs MUPAMHUIa YUCEID,
«IKoJoTHYecKasl mUpaMuga OMOMacChly», «IKOJIOTHYECKas MUpaMuia dHEPTUN,
«O06pazoBanue 0onora», «llepBuunas cykieccus», «BoccraHoBieHue jeca nocie
noxkapa», «JKocucTema o3epay, «ArporeHos», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arpoiieHo3ey, «IIpumepsl ypboskocuctem.

O6opynoBanHue: repOapun pacTEHUH, KOJJICKIIUA HACEKOMBIX, Uydelia MTUIL |
3BEpeH, repoapuu KyJIbTYPHBIX M JTUKOPACTYIIMX PACTEHUH, aKBAPUYM KaK MOJIEITb
HKOCHUCTEMBI.

IIpakTunyeckas padora «3yueHue u onucanue ypooIKOCUCTEMBI».

JlabopaTopnasi pa6ora «/3ydeHue pazHOOOpa3usi MEIKUX MOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IDKCKypCcUs B TUTIMYHBIN OMOTeoreHo3 (B ayOpaBy, Oepes3HSK,
€JIbHUK, HA CYXOJI0JIbHBIN WJIU MTOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcHsi «IKCKYpCHUS B arpodKocHcTemMy (Ha TOJIe WM B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCHCTEMA

buocdhepa — obOmeruianeTapHas 000j04ka 3eMJIH, TJ€ CYIIECTBYET WIH
CyIIECTBOBAJIA KU3Hb. PazButue npencrasieHuit o Ouocdepe B Tpyaax . 3rocca.



VYuenue B. W. Bepnaackoro o 6uocdepe. Obnactu 6uocheps! u e€ coctan. JKupoe
BEIIECTBO OMocdepsl U ero PyHKIuu.

3aKOHOMEPHOCTU CyllecTBOBaHUs Onocdepsl. OcobeHHocTH Ouochepsl Kak
r100aTbHON PKOCHCTEMEBI. JmHaMu4Yeckoe paBHOBecHe B Onocdepe. KpyroBopoTsr
BEILIECTB U OMOr€OXMMHUYECKUE MUKIBI (YIiepojia, a30Ta). PUTMUYHOCTH SIBICHUMN
B Onocdepe.

3oHanbHOCTE Ouocdeprl. Ilonsatre o Ouome. OCHOBHBIE OMOMBI CYIIIHU:
TyHJpa, XBOWHBIE Jieca, CMEIIaHHbIE U IMHUPOKOJIUCTBEHHBIC JIeca, CTEIH, CAaBaHHBI,
MyCTHIHU, TPOITUYECKUE JIeCa, BHICOKOTOphs. KiMMar, pacTUTENIbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHITUAJIA U
ounochepHbIx GYHKIHI.

JleMoHCTpanuu

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuiel 1 cxemul: «l'eochepsl 3emin», «KpyroBopor azora B MPUPOIEH,
«Kpyrosopor yriaepoma B mpupojae», «KpyroBopor Kuciopoga B MPUPOICH,
«KpyroBopoT Bojbl B npupoje», «OCHOBHbIE OMOMBI cyiiny, «Knumaruueckue
nosica 3emun», «TyHapay, «Takray, «Cmemanubiid jiecy, «IIIMpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «[lycTeinay, « Tponuueckuit aecy.

O6opynoBaHue: repdapru paCTEHUH pa3HbIX OMOMOB, KOJUICKIIUH )KHBOTHBIX.

Tema 11. UesioBek U OKpy:Kawiuas cpeaa

DKOJOTUYECKHE KPU3UChI M WX NpUYMHBL. Bo3aeicTBue demoBeka Ha
ouocdepy. 3arps3HeHue BO3AymIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOUW cpeanl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBwsl. OxpanHa
MOYBEHHBIX PECYpCOB. MI3MeHeHne Kaumara.

AHTpOIIOreHHOE BO3JEHCTBUE HA PACTUTENBbHBIA M )KUBOTHBIM Mup. OXpaHa
pPaCTUTENIBHOTO W UBOTHOTO Mupa. OCHOBHBIE MHPHUHIUIIBI OXPAaHbl MPUPOIBI.
Kpacusie xaurn. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
Boranuyeckue cagpl U 300JIOTUYECKUE TAPKH.

OCHOBHBIC TIPUHIMIBI YCTOMYMBOIO PA3BUTHS UYEJIIOBEUECTBA M IMPUPOJIBI.
PaionansHOe ~ TPUPOJOMONB30BAaHUE W COXpPAHEHHE  OMOJIOTHYECKOTO
pazHooOpaszust 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOABbHBIX DKOJIOTUUYECKUX
Kkpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCA U €r0 BEPOSTHBIE TIOCIECTBHUS.

Pa3zBuTnHe METOAOB MOHUTOPHHIA Pa3BUTHUS  OIMACHBIX TEXHOT'C€HHBIX
nporieccoB. Cucmemuvle ucciedoanus nepexooa K pecypcocoepezarowjel U
KOHKYpeHmocnocobHoti anepeemuxe. buonocuueckoe paznoobpasue u buopecypcaoi.
Hayuonanenvie ungopmayuonnvie cucmemsi, obecneyugaroujue OOCMyn K
ungopmayuu no cocmosHurO OmMOenbHblX U008 u dxocucmem. (OcHOBbL



9Kopeabunumayuy 3Kocucmem u cnocovos 6OopbbLL ¢ OUONOBPEHCOEHUIMU.
Pexoncmpykyus mopckux u HazemHvix IKOCUCTEM.

JeMmoHCTpanuu

Tabmuubr W cxembl:  «3arps3HeHHe  aTMocdepbl»,  «3arps3HEHHE
ruapochepsl», «3arps3HeHue TouBbl», «llapHUKOBBIH 3ddexTy, «Ocobo
OXpaHsieMble IPUPOHBIE TEPPUTOPUNY, «MOJENH YIPABIIEMOr0 MUPAY.
O6opynoBanue: (ororpaduu oxpaHsIeMbIX pacTEHUW U KUBOTHBIX KpacHoi
kHuru Poccuiickoit @eaepannu, KpacHol KHUTH peruoHa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
BNOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0Oy4aroIMMUCS TporpaMMm CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHBIE,
METanpeIMETHBIE U TPEAMETHBIC.

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMBI MO OWOJIOTUH
BBIJICJICHBI CIIEIYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYarOIIUMUCS POCCUMCKOM
IrpaXTaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONPEACIICHHUIO, Haiuyue Mmomusayuyu K OOYYCHHIO  OHOJIOTHH,
yeleHanpasieHnoe pazeumue BHYTPEHHUX YOEXKICHMHM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAMUIMKA Pa3BUTHUS OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIINXCSI PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH I[I€HHOCTHO-CMBICTIOBBIMA YCTAaHOBKAMH, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUsl, Haauuyue  NpPAaeoCO3HAHUS  SKOJOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb IS U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE PE3ybTaThl OCBOCHUS ITPOTPaMMbl MO OMOJIOTHH JOCTUTAIOTCS
B CAMHCTBE Y4YE€OHOM U BOCHUTATEIBHOM JEATETHHOCTH B COOTBETCTBUH C
TPAIUIIUOHHBIMU POCCUUCKUMHU COIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMU B OOILECTBE MpaBWIaMU U HOPMaMu
MOBEACHUSI M CIOCOOCTBYIOT TMpOIlECCaM CaMOTIO3HAHUSA, CAMOBOCTIHTAHUS U
CaMOpa3BUTHSI, PA3BUTHS BHYTPCHHEH TO3WIMHU JIMYHOCTH, NATPUOTHU3MA H
YBOKEHUS K 3aKOHY M IPABOIMOPSIAKY, YETOBEKY TPYy/la U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBaXEHHUS, OEpPEKHOTO0 OTHOIIEHUS K KyJIbTYPHOMY HACICAUI0 U
TpaJULMsAM MHOTOHAalIMOHAJIBLHOTO Hapoaa Poccuiickon denepauuu, npupoae u
OKPYKaroUIeu cpeie.

JlugHOCTHBIE pe3yibTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JIOJDKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOINUXCsl pYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3WIHUEH JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUNU, COOTBETCTBYIOIIHUX
TPAJUIIUOHHBIM I[EHHOCTSIM POCCHUUCKOI0 OOIIECTBA, PACHIMPEHUE >KU3HEHHOIO
OMbITa U ONBITA JICSITEIBHOCTH B MPOILIECCE PEATU3ALMU OCHOBHBIX HAINPABIEHUN
BOCIIUTATEJILHOM AESATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa’kIaHCKOr0 BOCITUTAHNS:

c(hOpMHUPOBAHHOCTH TPAKAAHCKOHN MO3UIIMH 00YJAIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUMCKOT0 OOIIECTBa;

OCO3HaHUE CBOWX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPABOTIOPSIJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUHU
y4eOHBIX TPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATEIBHBIX 3a/a4, BHITIOJHCHUH
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JICUCTBHSIX HEOOXOAMMOCTb KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUSA JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B HPOIECCE COBMECTHOIO BBINIOJHEHUS
y4eOHBbIX, TIO3HABATENbHBIX M UCCIIENOBATEIbCKUX 3a/ad, YBAKUTEIBHOTO
OTHOIIICHUSI K MHEHHUIO OIIMOHEHTOB TMPH OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTrUYECKOTO COACPHKAHUS;

FOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOU JESATEIIHLHOCTH;

2) IATPUOTHYECKOTO BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTD POCCUHCKOMN rpaXJaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXXEHHUS K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH IIEpEN
PonuHoi, ropmoctu 3a cBOM Kpad, CcBOXO PoauHy, CBOM S3BIK WU KYJbTYpY,
MPOLLIOE ¥ HACTOSIIEE MHONOHAIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIICIUIO U MTaMSATHUKAM TPUPOJBI,
NOCTHKEHUAM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAaJ POCCHUUCKHX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJIOTHMH, TOHMMAaHWS 3HAYCHUS OWOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yO0exkaAEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyJ1b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME TYXOBHBIX LIEHHOCTEW POCCUMCKOIO HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MMOBE/ICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHHS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/a B IOCTPOCHUE YCTOMYUBOTO OyIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJMUTENSAM, CO3aHUI0 CEMBH HAa OCHOBE
OCO3HAaHHOTO TNPUHATUSA LEHHOCTEM CEMEWUHOM KWU3HA B COOTBETCTBHH C
TpaaulusIMu HapoJ10B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHE SMOIMOHAIBHOTO BO3JAEUCTBUS JKUBOU MPUPOJIBI U €€ IEHHOCTH;



FOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBIIATH Ka4€CTBA TBOPUYECKOU JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHUS KYJBTYPHI 310POBbH U
IMOLMOHAJIBLHOIO 0JIAT OOy M

NMOHMMAHHWE M pealn3alus 3J0pOBOr0 M 0e30macHoro obpasa KHU3HU
(310poBOE  TMHUTaHHWE, COOJIOJICHWE TUTMEHWYECKHX TPaBWI W HOPM,
cOQIaHCHPOBAHHBIA PEXKUM 3aHITHH © OTAbIXa, peEryisipHas ¢u3ndecKas
aKTUBHOCTH), OEpPEKHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PM3NYECKOMY U TICHXUYECKOMY 370POBBIO;

MOHMMAHUE [IEHHOCTH MNpaBWI HWHIAUBUAYAIBHOIO W  KOJIJIEKTHBHOIO
0€30I1acHOT0 TTOBEJICHHS B CUTYAIIUSAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOJICH;

OCO3HAaHHWE TOCIEICTBUN M HETPUSITHS BPEAHBIX MPHUBBIUEK (YMOTpeOICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYypPEHUS);

6) TpPy10BOr0 BOCTIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10II00HUE;

FOTOBHOCTb K AKTHBHOM JI€STEIIBHOCTA TEXHOJOTHUYECKOM M COLMAJIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TAKYIO JIEATEIbHOCTH;

MHTEpPEC K pa3auyHbIM cepam mpodecCUOHATBHON NESITEeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymiedn mnpodeccun W peaTu30BBIBATH
COOCTBEHHBIC )KU3HCHHbBIC TUIAHbI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30oBaHUI0O M CcamMOOOpa30BaHHMIO Ha
MPOTSKECHUN BCEU )KU3HU;

7) IKOJOTrHY€CKOr0 BOCIIUTAHUS :

AKOJIOTMYECKH 1I€JI€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS,

MOBBIIICHUE YPOBHS JKOJIOTHYECKON KYNbTYphl: TPHOOPETCHUE OIbITa
IUITAHUPOBAHMSL TOCTYNKOB M OIEHKM WX BO3MOXHBIX TOCIEACTBUNA  JJIst
OKPYXaroLIEH Cpeabl;

OCO3HAHME TJIO0ATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJieM M MyTeW HX
peleHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TMPU HU3YUYECHUH OHOJIOTUU
3HAHUST W YMEHMS TIpU PEIICHWH TpoOJeM, CBS3aHHBIX C pPAIMOHAIBHBIM
MPUPOJIONIOIL30BaHUEM  (COOJIO/ICHUE  MpaBWUJ  TOBEACHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUWE pAaBHOBECHS B D3KOCHUCTEMAaxX, OXPaHy BHJIOB,
IKOCHCTEM, Onochephl);

AKTUBHOE HENPUSATHE JCUCTBUM, NPUHOCIIIMX BpPEN  OKpYKaOUIEH
MPUPOJHON Cpelie, YMEHHUE MPOTHO3UPOBATH HEOJIATOMPHUATHBIC KOJIOTUUECKHE
MOCJIEICTBUS NPEANPUHUMAEMBIX JIEUCTBUU U MPEIOTBPAILATH UX;



HAJIMYUE PA3BUTOTO IKOJIOTHMYECKOTO MBIIUICHHUS, YKOJIOTUYECKON KYIbTYPHI,
OTIbITa JesITeIbHOCTH IKOJIOTMYECKOMN HAIpPAaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHUKATUBHONH M COIIMATBHOU
MIPAKTUKE, TOTOBHOCTH K YYacCTHUIO B IMPAKTUYECKOM JEATEILHOCTH SKOJIOTMYECKON
HATPABJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HAa JHAJIOTE
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHKE SI3BIKOBOM W UYWTATEIIBCKOW KYJIBTYPhl KaK CpEICTBa
B3aMMOJICHCTBUSI MEXTY JIFOJBMH U TTO3HAHUS MUPA;

NOHMMAaHHE CHelU(PUKA OWOJIOTMH KakK HayKH, OCO3HAaHHUA €€ pOJu B
(GOopMUPOBAHUH PANMOHAIBHOTO HAYYHOT'O MBIIUICHHS, CO3JIaHUW IEITOCTHOTO
MpeCTaBICHUS 00 OKpY)KaloIlleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YeIOBEKa U
oOmiecTBa, B TMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpodiieM
COXpPaHEHHUs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJII COBPEMEHHOMN IHMBHIN3AIINH:
o0OecrieyeHns HOBOTO YpPOBHSI Pa3BUTHsSI MEAUIMHBI, CO3[JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelaTh pPecypcHble  MPOOJIEeMbl  Pa3BUTHUSA
YeJI0BEYECTBa, MOMCKA MyTel BbIXOJA U3 II00aTbHBIX 3KOJOTUYECKUX MPOOJIEM U
o0ecrieyeHHsi  Mepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIlMOHAIHLHOMY
UCTIOJB30BaHUIO TPUPOTHBIX PECYPCOB M (DOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OHMOJOTMYECKUMX 3HAHUU B IEJAX
NOBBIICHUST OOIIEH  KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, Kak
COCTaBHOM yacTu (YHKIIMOHAIBHONW T'PaMOTHOCTH OOydaromuxcs, GopMupyeMmon
pU U3yYeHUH OUOJIOTHH;

MOHUMAHKE CYITHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BAaTh TIOJy4yaeMble 3HAHUA [JIs aHalu3a M
OOBSICHEHUS SIBJICHUN OKPY)KAIOIIETO MUpa W MPOUCXOMISIINUX B HEM HM3MEHEHHH,
yMEHHE JellaTbh OOOCHOBAHHBIE 3aKIIOYEHMsS] HAa OCHOBE HAy4YHbIX (DAKTOB H
MUMEIOIIUXCSI TAHHBIX C IEJIbI0 TIOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSATENIBHO HCIOJB30BaTh OMOJOTMYECKUE 3HAHMUS IS
pelIeHus Mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHHE IIEHHOCTHM HAYYHOW JEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
NPOEKTHYIO U MCCIIEIOBATEIIbCKYIO JIEATEIHHOCTh HHANBUAYAIHHO U B TPYIIIIE;

TOTOBHOCT W  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHHUIO U
caMO00Opa30BaHMI0, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWU MO OWOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH.



METAIIPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pe3ysibTaThl OCBOCHUSI yueOHOTO mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYuUMbIe 71  (OPMHUPOBAHUS MHUPOBO33PEHHSI O00YUAIOIIUXCS
MEXKIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIEC MOHATHS, OTpakalollne
IIEJIOCTHOCTh HAy4YHOW KAapTUHBI MHUpPAa H CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIus, SIBICHHE, MPOIECC,
CUCTeMa, HAay4YHbIA (PaKT, MPUHIUII, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCJIEIOBAHUE,  HAONIOJIEHWE, U3MEpPEHUEe,  DKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC ydeOHbIE JehcTBHsI (TI03HABATENbHBIC, KOMMYHHKATUBHBIC,

pEryJsiTUBHBIE), oOecreunBaronme dbopmupoBanue (yHKIIMOHATBHON
rPaMOTHOCTH U COIMAJIBHOM KOMIIETEHIMM OOYy4YaloIIUXcsi; CIOCOOHOCTD
00y4aromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIUHAPHBIE,

MHUPOBO33PEHUECKHE 3HAHMS W  YHUBEpCalbHbIE yueOHbIE JCUCTBUS B
[I03HABATEJIbHON U COLIMATIbHOM ITPAKTUKE.

B pesynmpraTe wu3ydeHus OWOJIOTMM Ha YypOBHE CpEOHEro OOIIero
oOpa3oBanusi y oOywaromerocss OyayT choOpMHpPOBaHBI I[O3HABATEIbHBIC
YHUBEpCaJIbHbIC yUeOHbIC ICHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JICUCTBUS, pEryJsSTUBHBIE YHUBEPCAJIbHbIE Y4yeOHBbIE JCHCTBHS, COBMECTHas
TS TEIILHOCTD.

MertanpenmeTHbie pe3yabTaThl OCBOCHHSI MPOTPaMMBbl CPEIHEro OOIIEro
o0pa30BaHUs JIOJDKHBI OTPAKATh:

OBnagenne YHHUBEPCAJIbHbIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
AEMCTBUSIMM:

1) 6a30BbIe JOrHYecKHe JIeHCTBHA:

CaMOCTOSITEJIBHO ~ (OPMYJIMUPOBATh W aKTyalIM3UpPOBaTh  MpoOIemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHWUW 3HAHUH MPUEMBI JIOTMYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CPaBHEHUS, KiIacCH(pUKAIIHA, 000OIIEHNS), paCKPHIBATH CMBICT
OMOJIOTUYECKUX MOHSATUN (BBIACTATH UX XapaKTEepHBbIE MPU3HAKW, YCTaHABJIMBATh
CBSI3H C IPYTHUMHU MOHSATUSMU);

OTIPENEIATh IENN JeATENbHOCTH, 3aJlaBas TNapaMeTpbl W KPUTEPUU WX
JTOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThl JEATEIBHOCTH C MOCTABICHHBIMU IENISIMH;

MCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS JUIsl OOBACHEHUS (PAaKTOB U SIBICHUIN
YKUBOU IPUPOJIBI,

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, II0
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpPUBAEMBIX
SIBIICHUSX, POPMYITUPOBATH BHIBOJBI U 3aKIIOUCHUS;

MPUMEHSTh CXEMHO-MOJIeJIbHbIE ~ CpeAcTBa  JJiA  TNPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIICHUN B M3y4YaeMBIX OMOJIOTMYECKUX OOBEKTax, a



TaK)K€  TPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISABIEHHBIX B Pa3IUYHBIX
MH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH pelIeHUs MPOOJIEMbI C Y4ETOM aHAIU3a UMEIOLUXCS
MaTepualbHBIX U HEMAaTEepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B ICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1eJIsIM, OILICHUBATh PUCKH TOCIEACTBUM JAEATEIHHOCTH;

KOOPJIMHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBUSAX  PEaJbHOTO,
BUPTYaJIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEI0BATENbCKIE TEHCTBUS:

BJIA/ICTh HABBIKAMH y4EOHO-HCCIIEIOBATEIHCKON M IPOSKTHOM JCSITEIILHOCTH,
HaBbIKAMU  pa3pemieHus npoOjeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a]1a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJOB MO3HAHUS;

UCIIONIb30BaTh pa3IMYHbIe BHJBI JCATEIILHOCTU MO TIOJYYEHHUIO HOBOTO
3HaHUS, €ro HMHTEPNpETalnH, MNPeoOpa30BaHUIO W MPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3AaHUH YYEOHBIX U COIIMATBLHBIX MTPOEKTOB;

(dhopMHpPOBaTh HAYYHBIM THI MBIIUICHHUS, BIIaJIeTh HAYYHOU TEPMHUHOJIOTHEH,
KIJIFOYCBBIMH TTOHATHSIMHU U METOJIaMH;

CTaBUTh W (POpMYIHpPOBATh COOCTBEHHBIC 3a7adyd B 0O0pa3oBaTEIbHOU
JESATETbHOCTH M )KU3HEHHBIX CUTYaIIUSX;

BBISIBJISTh TNPUYUHHO-CJICACTBCHHBIE CBS3M M aKTyaJu3WpoOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOJUTh apTyMEHTHI IS JI0Ka3aTeIhCTBa
CBOMX YTBEPXKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHHUS,

aHAIM3WPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJa4yd pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OICHKY HOBBIM CUTYAIIUsAM, OIICHUBATH MMPUOOPETEHHBIN OITBIT;

OCYIIECTBIISATh 1I€JICHANPABIICHHBIM TOUCK MEpPEeHOca CPEICTB M CIOCcO00B
JeUCTBUS B IPO(ECCHOHAIBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTHUUECKYIO0 00JacTu
KU3HECATEIIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, IMpEJIaraTh OpPUTHHAIBHBIC MOJXOABI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPHUEHTHUPOBATHCSA B PA3IMUHBIX UCTOUYHHKAX MH(OpMaIUu (TEKCTE YIeOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEparype, OWOJOTHMYECKHX CJIOBapsSX U
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B HTepHETE), aHANM3UPOBATH



WHGOPMAIIMIO PA3TMYHBIX BUIOB U (OPM MpEACTaBICHUS, KPUTUYECKU OLIEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

dbopMyIHpoBaTh 3aNPOCHl U MPUMEHSATh PA3IMYHBIE METOJBI MPHU TIOUCKE U
oTbope Omosornyeckor mHGOpPMaIMH, HEOOXOIUMON IS BHIOJHEHUS YICOHBIX
3a/ay;

npUOOpeTaTh ONbIT MCMHOJIb30BaHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3IUUYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO ~ BbIOMpaTh  ONTUMAJbHYIO  (QOpMYy  MpPEACTABICHUSA
Oounonornyeckoil HHGopMalu (CXxembl, TpauKu, TuarpaMmbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BAaTh HAy4HbIM $3bIK B KayeCTBE CpEIACTBA IMpH pabore ¢
Ounosnorudeckoii uHPOpMaAIMEH: TNPUMEHSATh XHUMHUYECKHEe, (QHU3UYEeCKue u
MaTeMaTHYeCKUEe 3HAKU W CUMBOJBI, (popmyinbl, abOpeBHaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEICTBA
HarJIsTHOCTH;

BJIQJIETh ~ HaBBIKAMHM  pACIO3HABaHMS M 3allUThl  WHMOpMAIHH,
nH(pOPMAITMOHHON 0€30IMaCHOCTH JIMIHOCTH.

OBiageHne yHHBePCAIbHBIMU KOMMYHHMKATUBHBIMY 1€iCTBUAMM:

1) obO1IeHme:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cpepax >KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOre WX JAUCKYCCHUHU MO CYIIECTBY OOCY»KJaeMoil Tembl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATH CYXKJIEHUS OTHOCUTEIHHO BBIMIOJIHEHUS MpeasiaraeMon
3aJla4y¥, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN NIPYTUX YYaCTHUKOB
JMaJiora Wik IUCKYCCHUH);

pacrno3HaBaTh HeBepOadbHBIE CpeACTBAa OOIIEHUS, TOHWMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTYallHi,
YMETh CMSITYaTh KOH(QJIUKTHI U BECTH MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJACHCTBUS, TOHUMATH
HaAMEPEHUS JPYTUX JIOJEH, MPOSBISATh YBAKUTEIHHOE OTHOIICHNUE K COOECETHUKY
1 B KOPPEKTHOU (popMe GopMyITHpOBaTh CBOM BO3PAKCHUS,

pa3BEPHYTO M JIOTMUHO M3JlaraThb CBOKO TOYKY 3PEHHSI C HMCHOJIb30BaHUEM
A3BIKOBBIX CPECTB.

2) COBMECTHAasl 1esiITeIbHOCTb:

NOHMMATh W MCHOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW W MHAMBUAYAIbHOU
PaboOThI IPH pPEIIeHNH OMOJIOTMYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS IPYNIOBBIX (OPM B3aUMOJEHCTBUS MIPH PEIICHUH Y4eOHOM 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUN C Y4E€TOM OOIIMUX
MHTEPECOB ¥ BO3MOKHOCTEH Ka)KI0Tr0 WieHa KOJJIEKTHUBA;



NpPUHUMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh AEUCTBUSA IO €€ JOCTHMIKCHHIO: COCTaBJISATh IUIAH JCHCTBUH,
pacupenenaTh pojid ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXAaTh pE3yJIbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAauye€CTBO CBOET0 BKJIAJa M KaXJOr0 Y4YaCTHHKA KOMaHIbl B
00mmii pe3ynbTaT MO pa3padOTaHHBIM KPUTEPHIM;

npejyiaraTh HOBBIE TMPOEKTHI, OLIEHUBATh WJIEM C TIO3UIMA HOBU3HHBI,
OpUTHUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh TIO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B PA3IUYHBIX
CUTYAIIUSIX, MPOSBIISITE TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMY PEryJsSTUBHBIMHU J1€iiCTBUAMU:

1) caMoopraHu3amus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS [UJIS BBISIBJICHUS MPOOJIeM W HX
pEIIeHUS B )KU3HEHHBIX U yU€OHBIX CUTYaIIUAX;

BBIOMpATh HAa OCHOBE OHWOJOTMYECKUX 3HAHMM 1EIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOUX JICHCTBHSIX M MOCTYNKAX MO OTHOUIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3JI0POBbIO U 3[I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYIIECTBIATh MMO3HABATEIbHYIO AESATEIbHOCTh, BBISIBISATH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NEATEIbHOCTHU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO ~ COCTAaBJISITh IUIAH PEHICHUS MpoOJIEeMbl € YU4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPETOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpsTh paMKU y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IMIMPOKON 3SPYIHUIIMHU B
pas3HbIX O0O0JACTSIX 3HAHUW, MOCTOSIHHO MOBBIIATH CBOW OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIAJCTh  HaBbIKAMU  TO3HABAaTE€IbHOM  pe(diIeKCMM Kak  OCO3HAHUS
COBEpPUIAEMbBIX JIEUCTBUUA M MBICIUTEIBHBIX MPOIECCOB, HX pE3yJbTaTOB H
OCHOBaHUH, WCIOJb30BaTh MPUEMBI pedieKCUM sl OIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEIICHNUS;

yMETh OIIEHUBaTh PHUCKH U CBOCBPEMEHHO IPUHUMATh PEIICHUS MO0 HUX
CHUKEHUIO;



IIPUHAMAaTh MOTHUBBI M apryMEHTbl JPYIrUX I[pPU aHAIHU3E PE3YJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE cedsi U APYTrUX:

NPUHUMATD ce0sl, TOHUMas CBOU HEJIOCTAaTKU U JOCTOMHCTBA,

IIPUHAUMAaTh MOTHUBBI M apryMEHTbl JPYIrUX I[PU aHAINU3E PE3YJIbTATOB
NEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU JIPYTOTO YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS COJECP)KAHUS Y4YEOHOro MpeaMera
«buonorusi» Ha yrIyOJIEHHOM YypOBHE OpPHUEHTHPOBAHBI Ha OOeCleueHue
npobusbHOro  o0ydyeHus  oOyuaronuxcs  Ouosiorud. OHM  BKJIIOYAIOT:
cnenuduueckue Ay OMOIOTUM HAYYHBIE 3HAHUSI, YMEHHS U CITIOCOOBI ACHCTBUI 110
OCBOEHUIO, UHTEPIPETAUA U MIPEOOPA30BAHUIO 3HAHUM, BUJIbI JCATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUN M UX NMPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTyalusax. l[IpeameTHbie pe3ysbTaThl MPEACTABICHBI 1O
ro/IaM U3y4YeHUs.

[IpeameTHBIE pe3yiabTaThl OCBOeHUS ydeOHOro mpeamera «buomorus» B 10
Kaacce NOJKHBI OTPaKaTh:

chOPMHUPOBAHHOCTh 3HAaHUH O MECT€ W POJU OHOJOTHUM B CHCTEME
€CTEeCTBEHHBIX HayK, B (DOPMHpPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
MO3HAHUM 3aKOHOB TPUPOABI U  PEHIEHWH MPoOJIeM  PaIMOHAIBHOTO
IPUPOJIOTIOIL30BAHUS, O BKJIAJIE POCCUMCKUX M 3apYyOEKHBIX YUYEHBIX B Pa3BUTHE
OMoI0THH;

BJIQJICHUE CHCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINEe OMOJOTHUECKHUE TEPMHUHBI M TIOHATHUS (KU3HB, KIIETKA,
Opranu3M, MeTa00JIu3M, TOMEOCTa3, CaMOPEryJslHs, CaMOBOCIPOU3BEJCHUE,
HACJIEACTBEHHOCTh, MU3MEHYUBOCTh, POCT W Pa3BUTHE), OWOJOTHYECKUE TEOPUU
(xknerounas Teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHast Teopust
HacnencrBeHHocT T. Moprana), ywyenus (H. M. BaBunoBa — o nenrtpax
MHOT0OOpa3usi ¥ TNPOUCXOXKJICHUS  KYJIbTYPHBIX  pPAcCTCHHWH),  3aKOHBI
(enHOOOpA3Usi MOTOMKOB TEPBOIO IMOKOJICHUS, PACIICIUICHUS, YHUCTOTHI TaMerT,
HE3aBUCUMOTO HaciegoBanuss [. MeHugens, TOMOJIOTHYECKUX PSJOB B
HaCJIEICTBCHHOM U3MEHUYUBOCTHU H. n. Basuiiona), MIPUHLIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMHU HAy4YHOTO IIO3HAHWS, HMCIOJIb3YEMbIX B
OMOJIOTHYECKUX MCCIICAOBAHUSIX JKUBBIX OOBEKTOB (OIMHCaHUE, HW3MEpPEHHUe,
HaOJII0ZICHUE, YKCIIEPUMEHT);



YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHCIIE
OaxTepuii, TpuOOB, PACTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB M CHCTEM
OpraHOB pAaCTeHHWH, >KUBOTHBIX, YEJIOBEKa, TMPOIECCOB KU3HEIEATCIbHOCTH,
MPOTEKAIOIIUX B OPraHU3Max PACTCHUM, )KUBOTHBIX M YEJIOBEKAa, OMOJOTUYECKUX
MPOIECCOB: OOMEHa BEIIeCTB (MeTa00IM3M), MPEBpAICHUS dHEPTUH, OpPOKCHUS,
aBTOTPO(HOTO M T€TePOTPOPHOro THUIOB MHUTAHUSA, (OTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MEi03a, raMeToreHe3a, YMOPHUOTeHe3a, TTOCTAIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXXEHHS,  UHAMBUAYAIbHOIO  Pa3BUTUS  oOpranm3ma  (OHTOreHe3a),
B3aMMOJICHCTBUS TE€HOB, T€TEPO3KCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABIIMBATH B3aMMOCBS3M MEXIY OPTaHOWJAAMH KJIETKH H HX
(YHKIUSAMHU, CTPOCHHEM KIETOK pa3HbIX TKaHEed U HX (QYHKUUAMH, MEXKIY
OpraHaMM W CHUCTEMaMHU OPraHOB y pACTEHUH, >KMBOTHBIX W YEJOBEKa M WX
GYyHKIUSIMU, MEXIYy CHCTEMaMU OpraHOB M WX (QYHKIMSIMH, MEXIY dTanaMu
oOMeHa BEIeCTB, dTalaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
dTaramMu 3MOPHUOHAIBHOTO PA3BUTHS, TCHOTHIOM M (EHOTHNOM, (PEHOTHUIIOM H
dakTopamu cpebl OOUTaAHUS;

yMEHHUE BBISBISATH OTJIMUUTEIBHBIEC MPU3HAKHU KUBBIX CHCTEM, B TOM YHCIIC
PaCTEeHHI, )KUBOTHBIX U UEIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIHNE AapPTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CUMBOJIMKY JUIS JOKa3aTENbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHYECKUX TPYIIIT;

yMEHHE pelaTh OMOJIOTHYECKUE 3a]Ja4H, BBISBISATH IPUUHMHHO-CIIE/ICTBEHHBIC
CBSI3M MEXK/y UCCIIEAYEMBIMU OMOJIOTMYECKIMHE MPOIIECCAMU U SIBIICHUSMH, JIEJIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JaO0OpaTOpHbIE M MpaKTHUYEeCKUue paboThl, COOII0IATh
npaBuiia Ipu padboTe ¢ ydeOHbIM U TAOOpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTATh THUIOTE3b, MPOBEPITh UX IKCIHEPUMEHTAIbHBIMH
cpeactBaMu, (GOpMyIHpysS Ledb HCCIEIOBAaHUS, AHAIM3UPOBATH IOTYYEHHbIE
PE3YNIbTAThI U JIENaTh BHIBOJIBI;

YMEHHE Yy4JacTBOBaTh B y4E€OHO-HCCIIEIOBATEILCKOM pabOTe MO OHMOJIOTHH,
HKOJIOTMM M MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOoNUYHO  MPEACTaBIATH  MOJYYCHHBIE  PE3yabTaThl HA  YUYEHHUYECKHX
KOH(pEepeHLIUSIX;

yMEHHE OIICHUBAaTh ATUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
obmactu  OWoOJOTMM W MEAMIMHBI  (KIIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAMPABIECHHOEC M3MEHEHHE T'€HOMa W CO3/aHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiied mnpodeccuoHanbHON
NESTeIbHOCTH B 00JacTh OMOJIOTUU, MEAMIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO35MCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIrayOJsTh MO3HABATEIIbHBIN
WHTEpEC, HAMPaBJICHHBIA Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH TPOGECCHH H
MPOJIOJKEHHE  OMOJIOTMYECKOrO0  00pa3oBaHUsi B OpraHU3alUsX CpPEIHEro
poheCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMS.

[IpenmeTHbie pe3ysbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MECT€ W pOJM OHOJOTUUM B CHUCTEME
€CTECTBCHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHWUU 3aKOHOB MPHPOJABI M PEUICHUH HSKOIOTHYCCKUX
npo0yieM YeIoBeYecTBa, a TaKkKe B PEHIEHHMH BOMPOCOB PAMOHAILHOTO
IPUPOJIOTIONB30BaHUsA, U B ()OPMUPOBAHUH IICHHOCTHOTO OTHONICHUS K MPHUPOJE,
0O0IIIeCTBY, YEJIOBEKY, O BKJIAJEC POCCHICKUX M 3apYyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BJAJACTh CHUCTEMOW OHOJOTMYECKMX 3HAHHWM, KOTOpas BKIIOYaeT
OmnpeNeleHuss W TOHUMAHUE CYIIHOCTH OCHOBOMNOJArarouux OUOIOTHYECKHUX
TEPMHUHOB M TIOHATHH (BUI, DKOCHCTeMa, Omocdepa), OMOIOTHUECKHE TEOPHUH
(aBomroniioHHast Teopusi Y. JlapBuHaA, CUHTETHYECKAs] TEOPHUS SBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 IyTsAX W HampasieHusx 3Boionuu, B.M. Beprnaackoro — o
ouocdepe), 3akoHbl (reHernueckoro pasHoBecus Jlk. Xapau u B. BaiitnOepra,
3apogsiieBoro cxoncrsa K. M. bapa), mpaBuna (Munumyma FHO. Jlubuxa,
AKOJIOTUYECKOW MUpaMUIbl 3HEPruM), runoresbl (rumore3a «mupa PHK» V.
I'un6epra);

yMEHHE  BIAJACTh  OCHOBHBIMH  METOJAaMU  HAy4YHOTO  IIO3HaHUS,
UCTIOJIB3YEMBIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSAX )KUBBIX OOBEKTOB U SKOCHCTEM
(omucanue, M3MepeHue, HaOIIOJEHHE, SKCIEPUMEHT), COCOOaMH BBISBICHUS U
OILICHKH aHTPOIIOTCHHBIX H3MEHEHUH B MPUPO/IE;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OHOT€OIEHO30B,
KOCHUCTEM U Ouocdepbl, CTAOMIM3UPYIOUIETO, IBWKYIIETO M Pa3pbIBAIOLIEIO
€CTECTBEHHOT'O otbopa, AJTONaTPUUECKOTO u CUMIIATPUIECKOTO
BUJ000pa30BaHUS, BIUSHUS JBUKYIIAX CHJI SBOJIFOIMU HA TeHO(GOH]T TOIMYJISIIHH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpefie OOMTaHusI, YepeIOBaHMs HaIpaBICHUN
ABOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHaBIIMBaTh B3aUMOCBSA3M MEXKIY MIPOILIECCAMH JBOJIIOIHH,
IBWOKYITUMHU CHJIAMU aHTPOIIOTEHE3a, KOMIIOHEHTAMU DPA3JIMYHBIX JKOCHCTEM U
OPUCTIOCOOTCHUSIMU K HUM OPT'aHU3MOB;

YMEHHE  BBISBIATH  OTJIMYUTENbHBIE  TMPHU3HAKH  JKUBBIX  CHCTEM,
MPHUCTIOCOOJICHHOCTh BUJOB K cpelie OOWTaHHs, aOMOTHMYECKHMX M OMOTHYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTCHHBIX U3MEHEHUM B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUIS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTHUYECKUX T'PYIII, B3aUMOCBSI3U OPraHU3MOB U Cpelibl 0OUTaHUs, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHUsT MHOrooOpasusi BUIOB U
HKOCUCTEM KaK yCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peniaTh OMOJIOTUIECKUE 3a]Ja4H, BBISBIISATH IPUIHHHO-CIICICTBCHHBIC
CBSI3M MEXK/y UCCIIEAYEeMbIMU OMOJIOTMUECKUMHU MPOIIECCAMHU U SBJICHUSIMU, JENaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUH TTOJIYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATh J1a0OpaTOPHbIE M MpakTUYECKUEe padoThl, COOI0/ATh
MpaBWIa Mpu padboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPITh UX IKCIEPUMEHTAIbHBIMU
cpeactBamu, (OpMyIHpys LEeidb HCCIENOBAaHUS, AHAIM3UPOBATH IOTY4YEHHbIE
PE3YNIbTAThI U JIENaTh BHIBOJIBI;

YMEHHE Yy4YacTBOBAaTh B y4E€OHO-HCCIIEIOBATEILCKOM paboOTe MO OHMOJIOTHH,
AKOJIOTMM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPEACTaBIATh  MOJY4YEHHbIE  pe3yibTaTbl Ha  YYEHHMYECKHX
KOH(EepeHLIMSIX;

YMEHHE OLICHUBATh T'MIIOTE3bl U TEOPUH O MPOUCXOXKACHUU KU3HU, YETIOBEKA
U 4YEeJOBEUECKUX pac, O MPHUUMHAX, MOCIEACTBUSAX M CIOCO0aX MPeroTBpAaIleHUs
rI100aTbHBIX U3MEHEHHM B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oynaymiei mnpodeccHoHaIbHOM
JESTEIILHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, TPUPOIONIONBE30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPUH, CEIBCKOTO XO3SIMCTBa, MUIIEBON
NPOMBINIJICHHOCTH, YIIyOJsATh IMO3HABATEIbHBIM WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBII  BBIOOpP  COOTBETCTByIOLIEH  mpodeccun U TPOAOHKCHHE
OMOJIOrUYecKoro o0pa3oBaHUsl B OPraHU3aAIUAX CPEIHEro MPOodEeCcCHOHAIBLHOTO U
BBICIIIETO 00pa3oBaHUsI.



TEMATHUYECKOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbBIE
HanMeHoBaHMe pa3ieioB H TeM (uudgposbie)
Ne n/m Konrpoasnsie  IlpakTnyeckue
NMpOrpamMMbI Bcero o0pa3oBare/ibHbIE
padoThbI padoTbI pecypesI
1 buoinorus kak Hayka
2 JKuBbie ccTeMBI U UX U3yUEHHUE
3 buonorus kietku 0.5
4 XuMHU4ecKas OpraHu3anus KIeTKu 10 1
5} Ctpoenne U QyHKIUHU KIETKA 8
5 OOMeH BemiecTB U MPEBPAIICHNE YHEPTUH B 9 1
KJICTKE
7 HacnencrBennas nadopmarus u 9 05
peanuzanus €€ B KJIETKe
Ku3HeHHBIN MUK KIETKH 6 1
9 Ctpoenne u pyHKINU OPTaHHU3MOB 17 1.5
10 Pa3MHOXeHME U pa3BUTHE OPTraHU3MOB 8 1.5
11 ['eHeTrKa — HayKa O HACJIEJACTBEHHOCTH H ) 05
M3MEHYHMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTHYECKask OUOIOTHs 4
17 PesepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

13



11 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB M TeM (uudposbie)
Ne n/m Kontpoabubie | IlpakTnyeckue
NMPOrpaMMbI Bcero odpa3oBaTejbHbIE
padoThbI padoThbI
pecypcsl
1 3apoXIeHne U Pa3BUTHE IBOJIOLMOHHBIX 4
IPEeJCTaBICHUN B OMOJIOTUN
2 Muxkpo3BostoLus U €€ pe3ybTaThl 14 2
3 Maxkpo3Botonus U €€ pe3ybTaThbl 6
[TpoucxosxaeHUe U pa3BUTHUE KU3HU HA
4 P 8 P 15 15
3emie
5} [IpoucxoxaeHue 4eroBeKa — aHTPONIOTEHE3 10 1
DKOJorHus — HayKa 0 B3aMMOOTHOIIECHHSIX
6 OpPraHU3MOB M HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpenoun
7 Opranu3Msl 1 cpeia 0OUTaHus 9 1.5
8 DKOJIOTHSI BUIOB U MOIYJISIIIUN 9 0.5
DKOJIOTHs COO0IIECTB. DKOJIOTHIECKHE
9 . 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHast skocucTeMa 6
11 YenoBek U OKpyskaroias cpeaa 6
12 PesepBHoe Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 7.5







HOYPOUYHOE INIVIAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoauuecTBo yacoB

Bcero

KoHTpoJibHbIe
padoTbI

IIpakTHyeckue
padoTbI

Hara
U3y4YeHUs

JJIeKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

buonorus xak KOMILIEKCHAs HayKa U KaK
9aCTb COBPEMEHHOT'O 06H_I€CTBa

JKuBEIe cuCTEMBI U MX CBOIMCTBA

YPOBHeBaH opraHu3anus >XUBBIX CUCTEM

Hcropus OTKpBITUS U U3yUEHUS KIIETKU.
Kiierounas Teopus

MeToapl MOJEKYISIPHON U KJIIETOYHOU
ouonoruu. [Ipaktuueckas padbora
«M3yueHnue MeToJ10B KJIETOYHON OUOIOTHH
(xpomarorpadusi, snexkrpodopes,
nuddepeHnraibHOe HEeHTPU(YTUPOBaAHHE,
[ILIP)»

0.5

XUMHUYECKUHA COCTAB KJIETKU

MI/IHepaJ'ILHBIe BCIICCTBA KJIICTKH, UX
OuoJiornyeckas POJIb

Opranuyeckue BelecTBa KIeTKH — OENKH.

JlaGopatopnas pabora «OO0HapyxeHHe
OCITKOB C MOMOIIIBIO KaUeCTBEHHBIX
peaKuuin»

0.5

CsoiicTBa, KIaccupuKanus U GyHKIIUU
OeNKoB




OpFaHquCKHe BCIICCTBA KIICTKH —

10
yTJI€BObI

11 Oprannyeckue BenecTBa KIeTKH —

JIUITHAIBI
Hyxnennossie kucnorsl. JJHK u PHK.

12 Jlaboparopnas pabota «/ccnenoBanue 05
HYKJICMHOBBIX KHCJIOT, BBIICIICHHBIX U3
KJIETOK PA3JIUYHBIX OPTaHU3MOBY

13 Crtpoenue u ¢pyuxuuu ATO. [pyrue
Hykneosunrpudocdarsr (HTD)

14 Cexsenuposanue JJHK. Metobl
TC€HOMHKH, TPAHCKPUIITOMHUKH, TPOTEOMUKH

15 MeTompl CTPYKTYpHOH OHONIOTHN

16 Tuns! kneTok. [IpokaproTndeckas KieTka
CtpoeHue 3yKapuoTHYECKON KIIETKH.

17 [IpaxkTrueckas pabota «/3yueHne cBOMCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKH
OnHomMeMOpaHHBIE OPTaHOMIbI KIICTKH.

19 [TpakTuueckas padbora «M3yuenue 05
JBYOKEHUS IIUTOIUIA3MbI B PACTUTENIBHBIX '
KJIETKaX»

[ToryaBTOHOMHBIE OPTaHOUIBI KICTKH:

20 MHUTOXOHApUH, I1actuabl. JlabopaTopHas 05
pabota «MccnenoBanue a3Monn3a u '
JIeTIIa3MOJIN3a B PACTUTEIBHBIX KIETKaX»

21 HememOpanHbIe OpraHONIBI KIIETKA

22 Crtpoenue u GyHKIUH siapa




23

24

CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
sykapuot. Jlaboparopnas pabora
«M3y4eHune CTpOoeHUs KIIETOK Pa3IHuHbIX
OpPTaHU3MOBY

ACCUMHIISTINS ¥ TUCCUMUIISIIINAS — JIBE
CTOpOHBI MeTabonu3ma. Tumbel oOMeHa
BemecTB. JlabopaTopHas pabota
«3y4eHne KaTamuTUYeCKON aKTUBHOCTHU
(dbepMeHTOB (Ha TpUMEpe aMUIIa3bl HITH
KaTaiasbl)»

0.5

25

DepMEHTATUBHBIN XapaKTeP PeaKIil
KJIETOYHOTO MeTabonm3ma. JlaboparopHas
pabota «M3ydyenue pepMeHTAaTUBHOTO
pacLIeIIeHus IeEpoKCHIa BOAOPOa B
PACTUTENbHBIX U )KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTopsl U OETKU-UHTHOUTOPHI

27

ABTOTpO(DHBIN TUIT 0OMEHA BEIIECTB

28

dorocunTes

29

XemocuHnres. JlaboparopHas pabora
«CpaBHeHHE TTPOIECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIe OpraHu3Mbl. Buibl OposkeHusl.
JlaGoparopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOYKEHUS U IBIXaHUS)

31

AdpoOHBIE OpraHNU3MBbI. DTaIbI
9HEPreTU4ecKoro 0OMeHa. JHeprus
MEMOPaHHOTO IPaJUeHTa IPOTOHOB.
Cunte3 AT®: Pabora npotonHoit AT®-




CHHTAa3bI

O00011eHNE U cCUCTEMATU3ALMS 3HAHUHN 110
Teme "OOMEH BEIIeCTB U MPeBpaIIeHNe

32 sHeprum B kietke" / KoHtponbHas padoTa 1
o Teme "OOMEH BEIIECTB U MPEBPAILICHHE
SHEPIuu B KieTke"

33 Peakumu matpuaHOTO CHHTE3a

34 Tpanckpunuusa — matpuusbii cuHTe3 PHK 1

35 Tpaucnsus u e€ FTans

36 Konnposanne amuHOkuCIOT. Poitb 1
pubocom B OMocHHTE3e OenKa

37 Opranuzanys reHoMa y MpoKapuoT U 1
HYKapuoT

38 MonexymnsipHble MEXaHU3MBbI SKCIIPECCUU 1
T€HOB Y 3YKapHOT
Bupycel — HekeTouHble GOPMBI )KU3HU U

39 oOnuratHele napa3uThl. [IpakTuyeckas 1 0.5
pabota «Co3nanue MOAEIN BUPYCa»

40 BupycHsie 3a601eBanus 4enoBeka, 1
KMUBOTHBIX, PACTCHUI

41 HanorexHomnornu B OMOIOTHH U MEIUITUHE 1

42 JKHU3HEeHHBIN UK KIETKU

43 Marpuunsiii cunres JTHK
Xpomocomsl. JlabopaTopHast paboTa

44 «M3yyeHune XxpoMocoM Ha rOTOBBIX 1 0.5
MHUKPOIpEnapaTax»

45 JleneHnue KJICTKHM — MHTO3 1




Tunel kneTok. KapnoknHaes 1 HUTOKHHES.
Perymnsnus ;kM3HEHHOTO IUKJIA KJIETOK.

46 Jlaboparopnas pabota «Habmronenue 0.5
MUTO32a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpenaparax)»
O00011eHHE U CUCTEMATU3ALMS 3HAHUHU 110
temaM "HacnencrBennast unopmarus u

47 peanu3zanus ee B kietke", "YKu3HeHHbIi
ik kieTku" / KontponsHas pabora mo
teme "Peakiuu MaTpu4HOrO cuHTe3a"

48 OpraHusM Kak eIMHOE 1IeJ10€

49 Txanu pacrenuii. Jlabopatopnas padora 05
«/3yueHne TKaHEN paCTEHUI»
TkaHM )KUBOTHBIX M YEJIOBEKA.

50 Jlaboparopnas pabota «/3yueHue TkaHeu 0.5
KHBOTHBIX)
Opransl. CucreMsl opradoB. JlabopaTopHas

51 pabota «/3y4eHre opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEeHUE OpraHu3MOB

o4 [Iutanue oprann3zMoB

55 [TuTaHne MO3BOHOYHBIX KUBOTHBIX.
[MumeBaputenbHast cCUCTEMa YeTIOBEKa

56 JlpIxaHue OpraHnu3MOB

57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U
4enoBeKa

58 TpaHcmOpT BEUIECTB Y OPTraHU3MOB




KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX

59 KUBOTHBIX U YeJIOBEKa

60 Briienenue y oprannzMoB

61 3ammura y opraHu3MoB

62 MMMyHHas cuctema 4eaoBeKa

63 PaznpaxumMocTh 1 perymsims y
OpraHu3MOB

64 ['ymopanbHast peryisius ¥ SHA0OKPHHHAS
cHCTeMa KUBOTHBIX U YeJIOBEKa

65 DopMBI pa3MHOXKEHUS OPTaHU3MOB

66 [TonoBoe pa3mHokeHHE

67 Meiio3
['ameTorenes. OOpa3oBaHHEe U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlaboparopHas paboTa 05
«M3ydyeHne cTpoeHus MOJI0BbIX KIETOK Ha '
TOTOBBIX MUKPOITPETIapaTax»

69 WunuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akazKa OpraHoB U TKaHEH U3
3apOJIBIIIEBHIX JIUCTKOB
Poct u pazBuTHe )XKUBOTHBIX.

7 Jlaboparopnast paboTa «BrisiBiieHHE 05
NIPU3HAKOB CXOJICTBA 3apO/IbIIIEH
MIO3BOHOYHBIX KUBOTHBIX)
Pa3MHOXeHHME U pa3BUTHE PACTCHUM.

72 JlaGopatopnas padora «CTpoeHHE OpraHOB 0.5
Pa3sMHOKEHHUS BBICUINX PACTCHUI»

73 O06001IeHNe U cucTeMaTH3alus 3HaHUH 110




teme "CTpoeHne U QyHKIIUN OpraHu3MoB" /
KoHntponbHas padota o teme "CtpoeHue u
GbyHKIIMH OpaHU3MOB"

Hcropus cTaHOBIIEHUS U pa3BUTHSA
TEHETUKH KaK Hayku. OCHOBHBIC TIOHATHS U

74 CUMBOJIBI reHeTHKU. JIabopaTopHas paboTa 1 0.5
«/Ipo3oduna kak 00bEKT reHETHUYECKUX
HACCIEeOOBAHUMN)Y
3aKOHOMEPHOCTH HACJICJIOBAHUS
npU3HAKOB. MOHOTHOpHIHOE

75 ckpemuBanue. [Ipaktuueckas pabora 1 0.5
"3yueHune pe3yabTaToB MOHOTHOPUIHOTO
CKpEIIMBaHUs Y Ap030QPHIIbI"

76 [uTonormueckue OCHOBEI MOHOTHOPHTHOTO 1
CKpELBaHUS

77 Amnanusupytomiee ckpemuBanue. Henomaroe 1
JIOMUHUPOBaHHE
Jurubpunoe ckpenmBaHue.

78 [Ipaktuueckas padora «/3yuenue 1 05
pe3yIbTATOB TUTHOPUIHOTO CKPEITMBAHUS '
y IpO30(HITBDY

79 [{uTonoruueckue OCHOBBI TUTHOPUIHOTO 1
CKpEIIBAHHS

80 CuenneHHoe HaclleJ0BaHUE PU3HAKOB 1

81 XPpOMOCOMHAsI TEOPHUSI HACIIEICTBEHHOCTH 1

82 ['eneruka mosna 1

83 I'enoTun Kak 11eJI0CTHAsI cCUCTEMA 1

84 ['eneTnueckuii KOHTPOIb PA3BUTHS 1




85

86

paCTeHHﬁ, JKHMBOTHBIX 1 YCJIIOBCKA

N3MeHUnBOCTH MpU3HAKOB. Buabl
U3MEHYUBOCTH

MoaudukarmoHHas U3MEHUYUBOCTh

87

BapuaunoHHbIN psig ¥ BapralluOHHAs
kpuBasi. JlabopaTopnas pabora
«MccneqoBanue 3aKOHOMEPHOCTEN
MOU(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoenne BapualiuOHHOTO psAsia U
BAPUALMOHHOW KPUBOW»

0.5

88

I'enoTunuyeckas N3MEHUYUBOCTb.
KoMmOuHaTuBHas H3MEHYNBOCTH

89

MyTanuoHHasi U'3MEHYHBOCTb.
[IpakTuueckas padora «MyTtauu y
Tpo30¢huIIBl (Ha TOTOBBIX
MHUKpOIIpernapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAlIMOHHOTO MPOIECCa.
OnureHeTHKa U AMUIreHOMUKa

91

O000111eHHE U CUCTEMATU3ALMS 10 TEME
"I'eneTuka - HayKa 0 HACJIEICTBEHHOCTH U
M3MEHYMBOCTH OpraHu3MoB" /
KonTtponsHas pabora o teme "['eneTnka"

0.5

92

I'eneruka uenoseka. [Ipaktuueckas padbora
"CocTaBiieHUE U aHAJIN3 POJOCIOBHOM"

93

MeTtoasl METUITMHCKON T€HETHKH

94

3HaueHne MeIUIINHCKOI T€HETUKU B
MIPEIOTBPAILLICHUH U JICYEHUN T€HETUYECKUX
3a00JIeBaHUIl YeIOBEKA

0.5




OCHOBHBIC TIOHSITHSI CETICKIINU.
Jlaboparopnas pabota "M3ydyeHue copToB

% KYJBTYPHBIX PACTCHHH U MTOPO TOMAITHUX 1 05
JKUBOTHBIX"
MeTozpl CEeNeKIMOHHOW PaOOTHI.

96 Jlaboparopnas pabota "M3ydeHne MeTo10B 1
CEJEKIHUH pacTeHuin"
JlocTrkeHus cenekuuu pacTeHUu 1

97 *KUBOTHBIX. [IpakTyeckas pabora 1
"[IpuBuBKa pacTeHH"

98 CoxpaHeHue, U3y4eHUE U UCTIOIb30BaHHE 1 05
TEeHETUYECKUX PECYPCOB
BuoTexHoNOTHS KaK HayKa M OTPacib

99 npou3BojcTBa. [IpakTuueckas paboTa 1
"N3ydyeHne 00beKTOB OMOTEXHOIOTHUN"

100 OcCHOBHbIE HaIlPaBJIEHUSI CHHTETUYECKUI 1
ouonoruu

101 XpoMOCOMHAs M TeHHAsI HH)KCHEPHUSI

102 Menunuackue OMOTEXHOJIOTUN

OBUIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME




11 KJIACC

No KoauuecTBO 4acoB
Koutp  Ipakr  [ar
n Tema B OJIbHBI =~ HYeCKH A
JJIeKTPOHHBbIE HU(PPOBBIE 00Pa30BaTeIbHbIE PeCYPChI
/ YPOKa ce e e H3y4
n ro paoor pador eHHs
bl bl
DBOMONMO o . -
HHas 010 https://www.yaklass.ru/p/biologiya-spo/programma-72-ch/teoriia-evoliutcii-
q 1 0 0 9 2'0 7447031 /istoriia-evoliutcionnogo-ucheniia-mikroevoliutciia-7447032/re-3db49385-46¢6-
€0 . .
TeopHA 45e7-8ddd-ee7c5d085db4
HapBuna 26
JBrokymue
CUJIBI
SBOIIOINHU 1 0 0 01.0 https://foxford.ru/wiki/biologiya/faktory-biologicheskoy-
BHIOB IO 9.20 evolyutsii?ysclid=mtmpOnspn1831366811&utm referrer=https%3A%2F%2Fyandex.ru%2F
4. 26
HapBuny
Bboprba 3a
CYILECTBOB
anue, . . A "
07.0 https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-
€CTECTBEHH 1 0 0 o
. 9.20 6844066 /faktory-evoliutcii-6844075/re-591d127b-53d1-4368-a314-858e29375068
Bl U
26
HUCKYCCTBEH
HBI OTOOD
®opmMupos
aHue 08.0 o ) . .
1 0 0 https://lc.rt.ru/classbook/biologiya-11-klass/videouroki-makroevolutsiya-507/3014
CUHTETHYE 9.20
CKOM 26
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https://foxford.ru/wiki/biologiya/faktory-biologicheskoy-evolyutsii?ysclid=mtmp0nspn1831366811&utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/biologiya/faktory-biologicheskoy-evolyutsii?ysclid=mtmp0nspn1831366811&utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075/re-591d127b-53d1-4368-a314-858e29375068
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IPOBEPSIEMBIE HA EI'D 10 BUOJIOTMU TPEBOBAHUS K
PE3VJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3BOBATEJBHOM
ITPOT'PAMMBI CPEJTHETO OBIIIETO OBPA30BAHUSI

Kon
NpoBepsIeMoOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPEeIMETHBIM Pe3yJIbTaTaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl CPeIHET0 00111ero
o0pa3oBaHus

CdopMupOBaHHOCTh 3HAHMIA O MECT€ W PO OWOJIOTHU B CHCTEME
€CTCCTBCHHBIX HayK, B dbopMuUpOBaHHUH COBPEMEHHOI
€CTeCTBEHHOHAYYHON KapTHHBI MHUPA, B TO3HAHUU 3aKOHOB TPUPOJIBI U
PEIICHNH KU3HEHHO BAKHBIX COIMAIBHO-3TUYECKUX, SIKOHOMHUYCCKHX,
IKOJIOTUYECKUX MPOOJIeM YEIIOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MPUPOIOIIOIH30BaHUS, B (JOPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHHSI K TIPUPOJIC, OOIIECTBY, YSIOBEKY; O BKIIAJC POCCUUCKHUX H

3apy0eKHBIX YUYEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnagenune cuctemoil 3HaHWUN 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHMS, UCHOJB3YEMBIX B OHOJOTMYECKHX MCCIEAOBAHUAX >KUBBIX
O0BEKTOB W JKOCHUCTeM (ONMHUCaHME, W3MEpeHHe, MPOBEACHUE
HaOMIOACHNI); Ccroco0aMH BBISIBICHHS W OICHKH AaHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHHE BBLABUTATh TMIIOTE3bI, IPOBEPSTh UX IKCHEPUMEHTAIBHBIMU
cpencTtBaMu, (QOpMyIUpys Lelb HCCIEIOBaHUS, aHaJU3UPOBAThH
IIOJIYYEHHBIE PE3YJIbTaThl U 1€J1aTh BHIBOBI.

BrisiBneHHE 3aBUCMMOCTM  MEXAY HCCIEAYEMBIMM  BEIMYHMHAMM,
00BSICHEHNE TIOTYYCHHBIX PE3yIbTATOB U (HOPMYITUPOBAHHE BHIBOJIOB C

HCITIOJIb30BAHUCM HAaYUHBIX HOHHTHﬁ, TeOpI/If/'I 1 3aKOHOB

YMeHue BIageTh CHCTEMOH OHOJOrMYecKMX 3HAHWH, KOTOpas
BKJTFOYAET: OCHOBOITIOJIATAIOININE OHOJOTUYECKUE TEPMHHBI WM TTOHATHS
(>Ku3HB, KJIETKA, TKaHb, OpraH, OPraHU3M, BUJ, TOMYJISLMS, SKOCUCTEMA,
ouoreno3, ouocepa; meradbomusM, TOMEOCTas, KIETOUHBI MUMMYHUTET,
OvocuHTe3 Oenka, OHOMONMMEPBI, JHCKPETHOCTh, CaMOPETYJISLIHS,
CaMOBOCIPOU3BEICHHE, HACJICICTBEHHOCTD, M3MCHYHBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonornyeckne Teopuu: KierouHas teopuss 1. IlIBanna, M.
[nelinena, P. BupxoBa; KJIOHaJbHO-CEJIEKTUBHOrO MMMyHuTeTa II.
Opnux, .. MeuHnukoBa, XpOMOCOMHAsI TEOPHs HAaCIeICTBEHHOCTH T.
Moprana, 3akoH 3apopsieBoro cxojcrBa K. bapa, sBomtonmoHHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOPHUS DHBOJIOLMUHU, TEOPHUS




antpornoreneza Y. JlapBuna; teopusi O6moreornieHo3za B.H. Cyxauéra;
yuenne H.M. BaBumoBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUSI
KyJIbTypHbIX pacrenuir, yuenune A.H. CesepuoBa o0 mnyrax u
HaIpaBIICHUSX 3BoJIONNH, yueHune B.M. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OpPa3Usi TOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCHMOTO HacienoBaHUs mnpusHakoB [. Mennens;
CUEIUICHHOTO HACJEJOBAHMUS MPU3HAKOB W HApYILIEHUS CLEIUICHUS
reHoB T. MopraHa; TrOMOJOIHYECKHX PSJAOB B HACJIEICTBEHHOMN
m3meHunBocty H.M. BaBwiioBa; renernueckoro paBHoBecus JIx.
Xapmu u B. BaiiabGepra; 3aponpimeBoro cxoactBa K. boapa;
ouoreHernueckuii 3akon . ['exkemns, . Mioepa);

MPUHLIMIBI (YUCTOTHI TaMET, KOMIJIEMEHTAPHOCTH);

npaswia (MuauMyMa FO. JInGuxa, 3KOJIOTHYECKON MUpamMHuabl Yuced,
OroMacchl U YHEPTUN);

runore3bl (koarepatHot AWM. Omnapuna, mepBuuHoro Oynbona J[x.

Xonneitaa, mukpocdep C. Dokca, pudozuma T. Hek)

YMmenue pematb ITOHCKOBEBIC OHOJIOTHYECKHUE 3aJa4u; BBIABJIIATH
MMPUYIUHHO-CJICACTBCHHBIC CBA3U MCKIY HCCIICAYCMbIMU
OMOJIOTHYECKUMH 06’beKTaMI/I, npoueccamMm W ABJIICHUAMHA, JCJIATH
BBIBOABI U ITPOTHO3bI HA OCHOBAHUH IMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTUIIMYCCKHUE CXCMbI CKPCHIMBAHUA JISI PA3HBIX THIIOB
HaCJICAOBaHUA IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMbI IIEPEHOCA

BCIICCTB U SHCPI'UU B SKOCUCTCMAX (L[eHI/I NUTaHWA, MAIICBLIC CCTI/I)

VYMeHue ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXJY CTPOCHHEM H
(GYHKIMSMHU: OpPraHOWIOB, KIETOK pa3HBIX TKaHEW, OpraHaMu H
CHCTEMaMH OpraHOB Y pAaCTEHHH, MXHUBOTHBIX M YEJIOBEKa; MEXIy
JTarnaMu OOMEHa BEIECTB; 3TallaMH KJIETOYHOTO LUKJIA U >KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTallaMU SMOPUOHAIBHOTO PAa3BUTHSI; TEHOTUIIOM
u (denorunoM, ¢eHorunoM U (akTopamMu Ccpeabl OOWTaHWUS,
npoueccaMy  SBOJIOLMH; JIBIKYIIMMU CHJIaMU  aHTPOIOTEHE3a;
KOMITIOHEHTaMU Pa3JIUYHbIX 3KOCHCTEM U MPHUCIOCOOIECHUSMU K HHUM

OpTaHU3MOB

YMeHue BbIIEATh CYIIECTBEHHbIE IPU3HAKU:

CTPOEHUS BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT; OJHOKIETOUHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, DKOCHCTEM U
Oouochepsl; CTpOEHHMS OpPraHOB M CHCTEM OpraHOB pacTEHHIA,
KUBOTHBIX, YEJIOBEKA; MPOIECCOB XKUZHEACATEIILHOCTH, MPOTEKAIOIINX

B OpraHusmax paCTCHHP'I, KHMBOTHBIX H YCJIIOBCKA, OMOJOTHYECKUX




npoleccoB: oOMeHa BewecTB (MeTradoiu3M), HHPOpMAUU H
IpeBpaIleHus] YHEPTUH, OPOKEHHS, aBTOTPO(PHOTO U reTepoTpodHOTOo
TUIIOB TNUTaHUs, (OTOCMHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
ramMeToreHesa, OSMOpHOreHe3a, TMOCTIMOPUOHAILHOTO  Pa3BUTHS,
pPa3sMHOKCHUS, HHIMBUIYALHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBHSI TCHOB, TeTEPO3MCa; JCUCTBUH HMCKYCCTBCHHOTO
oTOOpa,  CTAaOWIM3HPYIOIIETr0, JBIXKYIIETO M Pa3pbIBAIOILErO
€CTECTBEHHOTO O0TOOpa; aIONaTPHUECKOr0 M CHMIIATPUYECKOTO
BU000pa30BaHNS; BIUSHUS ABIKYIIUX CHJI HBOJIONUN HA TEHO(POHT
HNOMYJISIIUU; TPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpele OOHMTaHWHS,
YepeOBaHUsl HANpPaBICHUH DSBOJIOIHMH; KPYroBOPOTa BEUIECTB W

IMIOTOKAa S9HCPIruu B SKOCHUCTEMAX

ChopMUPOBaHHOCTh YMEHHUS BBIJCIATh CYIICCTBCHHBIC IPU3HAKH
BUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT, OJHOKJICTOUYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTCOIIEHO30B U IKOCHCTEM;
O0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB W MPEBPAICHUS SHEPTUH B
KJIEeTKe, (OTOCUHTE3a, TUIACTUYCCKOTO M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHUS, pPAa3BUTHI U
Pa3sMHOXCHHUS, HHIUBUIYALHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
00pBOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHuUs,
MPHUCIIOCOOJICHHOCTH OpPraHM3MOB K Cpele OOWTaHUs, BIIHSHHS
KOMITOHCHTOB DKOCHCTEM, aHTPOTIOTEHHBIX M3MEHEHHUI B YKOCHUCTEMAaX
CBOCH MECTHOCTH, KPYroBOpPOTa BEUISCTB M IMPEBPAICHUS SHEPTHH B

ouochepe

Ymenune WICIIOJIb30BATh COOTBETCTBYIOLIUE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIMKY Ui JIOKa3aTelbCTBa
POJICTBA OPraHU3MOB PaA3HBIX CHCTEMATHYECKUX TPYIMI; B3aHMMOCBSA3U
OpraHM3MOB M Cpeabl OOUTaHMs; €IWHCTBA YEJOBEUECKHX pac;
HE00XO0AMMOCTH 3/10pOBOr0 00pa3a KU3HU, COXPAHEHUsS pa3HOOOpa3us
BUJIOB U DKOCHCTEM KakK YCJIOBHUS COCYIIECTBOBAHMS NPUPOABI U

YCJIOBCUCCTBA

YMeHne KpUTHYECKH OLEHUBATh HWHPOPMALUIO OHOIOTHIECKOTO
COJICPKAHMSA;, MHTEPIPETUPOBATH STUYECKHE ACHEKTHl COBPEMEHHBIX
UCCIeNOBaHU B~ OWONOTMH,  MEIHWIUHE,  OWOTEXHOJIOTHH;
paccMmaTpuBath I OENINGIE IKOJIOTHYECKHE poOIIeMbI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHHWIO K HUM COOCTBEHHYIO

[TO3ULINIO




HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NAN

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1.1

buonormnsa xak HaykKa. JKuBBIe CHCTEMBI B UX N3YUCHUC

CoBpemeHHast OWOJIOTHS — KOMIUIGKCHAas Hayka. bBHOJOTrMYecKHe HayKu W
n3ydaemble UMHU TpoOsieMbl. DyHIaMeHTa bHBIC, TPHUKIAIHBIC W TTOUCKOBBIC
Hay4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMH B (DOPMHPOBAHWUU COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
KapTuHbl mupa. [Ipodeccun, cBs3aHHbIE ¢ OHoOJOTHEH. 3HaUYeHHE OWOJIOTHH B
MPAKTUYECKONW JICSITEIHPHOCTH YEJIOBEKA: MEIUIIMHE, CEeIhCKOM XO3SIHCTBE,

IPOMBIINIJICHHOCTH, OXPaHEe ITPUPOIbL

1.2

1.3

KuBble cuctemMbl Kak nmpeaMer u3ydeHus: Ouosiorud. CBONCTBA KUBBIX CHCTEM:
€IUHCTBO XMMHYECKOTO COCTaBa, NUCKPETHOCTb M ILEJIOCTHOCTB, CIOKHOCTH U
YIOPSAIOYEHHOCTD CTPYKTYpBHI, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCIIPOU3BEACHHE, PA3APAKUMOCTb, U3BMEHUYUBOCTb, POCT U pa3BUTHE.

YpOoBHU OpraHu3alyM >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJICTOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(buoreoneHoTHYEeCKUI), OWocdepHbIit. I[Iporecchl, MPOUCXOASAIINE B JKUBBIX
cuctemax. OCHOBHbIE NpHU3HAKU KUBOTo. JKH3Hb Kak ¢opMa CylecTBOBAaHUS

MaTepHuu

Mertonbl Ouomornyeckol Hayku. HaOmroneHuwe, u3MepeHHE, SKCICPUMEHT,
cucreMarnsanus, MeraaHanus. [loHATHE O 3aBUCMMOM UM HE3aBUCUMOM
nepeMeHHou. [InanupoBanue skcriepumenta. [locTaHOBKAa M ITpOBEpKa THUIIOTES.
HyneBast rumote3a. Ilonatue BbIOOpKM U €€ J0CTOBEpHOCTh. Pa3bpoc B
Oouosnornuyecknx JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJTYYEHHBIX PE3YyJIbTaTOB.
[IprumHbl HCKaXEHUs PE3yNbTATOB JKCIEpUMEHTa. lIoHATHE CTaTMCTHYECKOTO

TCCTa

Knerka kak Ounoioruueckas cucreMa

2.1

Krnerka — cTpykTypHO-QYHKIMOHAIbHAS €IWHULA KUBOro. MICTOpHUs OTKpBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
neitnen, P. BupxoB). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHON KJIETOYHOM TEOPHUU.
MeTo1bI MOJIEKYJISIPHON U KJICTOYHOW OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METO]T MEYEHBIX aTOMOB, g depeHraTbLHOe

neHTpudyrupoBanue, KyJIbTUBUPOBAHHUE KIIETOK

2.2

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOIIEMEHTHI. Bona u

e€ poib KaK pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHHH KIIETKH,




TeIUIoperynauud. MuHepalibHble BelIecTBa KJIETKH, UX OHOJOTrHYecKas poJb.
Ponb KaTHOHOB M AHMOHOB B KJIETKE.

buonornueckne monuMepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEIJIKOB.
CtpykTypsl OenkoBOi MoJekynbl. llepBuuHasi cTpykTypa Oenka, MeNnTHIHAsS
CBs3b. BTOpuuHas, TpeTuuyHas, YETBEPTHUYHAs CTPYKTYyphl. JleHaTypauusi.
Caoticta 6enkoB. Kiaccudukanus 6enkoB. buonorndyeckue GyHKIIMN OEIKOB.
VYrneBoasl. MoHocaxapubl, IuUcaxapuibl, OJUTrocaxapuabl U IOJIHCAXAPUJIBIL.
OO6muit maH cTpoeHuss U (UBUKO-XMMUYECKUE CBOWCTBA  YIJIEBOJIOB.
buonornveckne GyHKIMH yTIEBOAOB.

Jlumuper.  TuapodunbHO-TUApODOOHBIE CcBoOMicTBa. Kiaccuduxarust numuaos.
Tpurmuuepuasl, Gochonmumuabl, BOCckH, cTepouabl. buonormveckue QyHKIHH
munuaoB. OO0miye cBoiicTBa OMOJIOrMYECKHX MEMOpaH — TEKy4eCTb, ClIOCOOHOCTh
K CaMO3aMbIKaHUIO, MTOJTYITPOHUIIAEMOCTb.

Hyxneunosbie xucnorel. JJHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneotuasl. [Ipunnun kommiementapuoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpaib. MectoHaxoxaeaue u ouonorndeckue pynknun JJHK.
Buast PHK. @yukuuu PHK B knertke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsi3u B Moiekyne ATO.
buonornueckue Qynkunu AT®. BoccraHoBIeHHBIE IEPEHOCYUKH, UX (PYHKIIHHU B
kietke. CekBenuponanue JIHK.

CtpykTypHast OHOJIOTHS: OHOXMMHYCCKHE W OHOPU3NYCCKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPhl OMOMOJIEKYJI

2.3

Tunsl  KJIETOK: dJyKapuoTHYecKas M  mpokapuotuyeckas. CTpyKTypHO-
(yHKIMOHATBHBIE 00Pa30BaHUS KIETKH.

CrtpoeHre TpOKapHOTUYECKOW KieTkH. KieTouHas creHka OakTepuil M apXei.
Oco0OeHHOCTH CTpPOCHUS TeTepOTPO(HON M aBTOTPOPHON MPOKAPUOTHIECCKHUX
KJIETOK. MecTo U pojib MPOKApHOT B OMOLIEHO3aX.

CrpoeHue U (YHKIIMOHHPOBAHHE JYKapUOTHUYECKOM KieTku. [lnmasmarmyeckas
MemOpaHa (rasmaniemma). CTpykTypa miasMaTudeckod MemOpanbl. TpaHcmopT
BEUIECTB 4Yepe3 IUIa3MaTHYecKylo MeMOpaHy: mnaccuBHbIM  (auddysus,
obneruénnast nu¢¢ys3us), aKTUBHBIA (NEPBUYHBI M BTOPUYHBIN aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGora HaTpuii-kanueBoro
Hacoca. DHJIOIMUTO3: MUHONIMTO3, (parommrto3. Dk3omuTo3. KieTouHas creHka.
CrtpykTypa v pyHKIMU KJIETOUYHOM CTEHKH pacTeHH, TpUOOB.

Huromna3zma. I{uto3osb. IluTockener. JIBuxkeHuwe 1uTorasmMel. OpraHouasl
kieTkd. OgHoMeMOpaHHbIE OpraHOUAbl KJIETKU: HHAOIUIA3MaTHYecKas CeTh
(BIIC), anmapat I'onbpkH, TU30COMBI, UX CTpOoeHUE M (PyHKIMH. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHoMAOB KIETKH. CTpOEHHE TPaHYISIPHOTO PETHKYITyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOUHbIX MeMOpaH. [mamkwmii




(arpanynspHbIf) SHAoMIa3Matudeckuil petukynyM. CekperopHas (yHKUUsA
anmnaparta [onbmkn. Tpancmopr BemecTB B KieTke. Bakyonm pacTUTENBbHBIX
kiertok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMIbI KIIETKH: MUTOXOHIPHH, TUIACTUIBL.

Crpoenue u (QyHKIMM MUTOXOHJpHM U 1uactul. [lepBuuHble, BTOPUYHBIE U
CIIOXKHBIE  IUIACTUABl  (DOTOCHHTE3UPYIOIIMX  JIYKAPUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JEMKOIIIACThI BBICIINX PACTEHU.

HememOpannbie opranouabl kietku CrTpoeHne M (PyHKUMM HeMeMOpaHHbBIX
OpPraHouioB KjieTkd. Pubocombl. MmukpodumameHTsl. MEIIeUHble  KICTKH.
Mukpotpybouku. Knerounsnii nentp. CTpoeHHE M JABWKEHHE KIYTUKOB U
pecHrueK. MUKpOTPYOOUKH IUTOTIA3MBL. LIeHTpHOIIh.

SAnpo. Ob6onouka siapa, XpoOMaTHH, KapUOILUIa3Ma, SAPBIIIKH, X CTPOCHUE H
¢byakuu. SAnepHsiit OenkoBbld MaTpukce. [IpocTpaHCTBEHHOE pACHONOKEHHE
XpoMocoM B uHTep(ha3HoM siape. benku xpomaTiHa — THCTOHBI.

Knerounsie BkitoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKApUOT

(pacTUTeNBbHOM, KUBOTHOM, TPHOHO)

2.4

AccuMHISTINS M AUCCUMWIALUS — JBE€ CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(MHBIN M reTepoTpodHbIi. YdacTue KUCIopoga B 0OMEHHBIX
nporeccax. OJHepreTuyeckoe obecneueHue KieTku: mpeBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMEeHTAaTHBHBIA XapaKTep peaklud KIETOYHOTO
metabonu3ma. DepMEHTBI, MX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHCTBUSI.
KodepmenTsl. Otinmuus pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl U OENKU-MHTUOUTOPHL. 3aBHCHMOCTH CKOPOCTH (PEPMEHTATUBHBIX
peaKIuii OT pa3INnIHBIX (PAKTOPOB.

[lepBuuHbll cuHTE3 OpraHMyeckux BemecTB B Kierke. dorocunHte3. Ponb
XJIOpOIJIaCTOB B mpouecce ¢orocunTe3a. C(CBeroBas M TeMHOBas (ha3bl.
[MpoayktuBHOCTE (hoTOCHHTE3a. BiusiHue paznuuHbIX (AKTOPOB HA CKOPOCTh
¢dorocuHTe3a. 3HaUeHUE POTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETHKOB: HUTPUPUIMPYIOIIHE
OakTepuu, kelne300aKkTepuu, cepoOaKTepru, BOJAOPOJHbIE OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHble opranusmbl. Buabl Opoxenus. IIpoaykTsl OpokeHuss u UX
UCIIOJIb30BAHUE YEIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO3OYAUTENIN OOJIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl YHEPreTHYeckoro oomeHa. [loAroToBUTENHHBIN
sTarn. ' Koan3 — 6ECKUCIOPOTHOE PACIICTUICHNE TIIOKO3BI.

Buonornyeckoe okuclneHHE, WIM KJIETOYHOE IbIXaHWe. Poib MUTOXOHApHUIT B
mporeccax OMOJIOTUYECKOTO OKHCIICHHS. Huknmaeckue PEaKIum.

OxucnutensHoe ¢ochopunuposanue. [IpenmymiecTBa a3pobHoro nytu oOMeHa




2.5

BEUIECTB Mepes] aHadpOOHBIM. DPPEKTUBHOCTH YIHEPTETUYECKOTO OOMEHa

Peakuuu MarpuuHoro cunres3a. [IpyHIMI KOMIUJIEMEHTApPHOCTH B PEAKIUAX
MaTpUYHOro cuHTe3a. Peanuzaius nHacineacTBeHHON nHpopmaluu. [ 'eHeTnueckuit
KOJ, ero cBoicTBa. TpaHckpumnuus — marpuuHblii cuHTe3 PHK. Ilpunummns
TPAHCKPUIILIUKA: KOMIJIEMEHTAPHOCTh, aHTUIIAPAJUIEIBHOCTh, aCHUMMETPUYHOCTb.
Tpancasmus u e€ stansl. Yyactue TpancnopTHeix PHK B Ouocunrtese Oenka.
VYcnoBus Ouocunte3a Oenka. KomumpoBanue amuHOKHCIOT. Pons pubocom B
OuocuHTe3e OenKa.

Opranuzanys reHoMa y MpoKapuoT U 3yKapuoT. Perynsuus akTHBHOCTH T€HOB Y
npokapuoT. ['unoresa omepona (P. XKakob, K. Mano). Perymsmms oOMeHHBIX
npoueccoB B kieTke. Kilerounslii romeocTas.

Bupycel — HeknetouHnble (opMbl KU3HU M OOJMraTHble mapasuTbl. CTpoeHue
IIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0oneBanus 4denoBeka, KMBOTHBIX, pactenmit. CIIMJ, COVID-19,

COLMAJIbHBIC 1 MCIUIIMHCKHUC HpO6JIeMI>I

2.6

Knerounslii nwmkn, ero mnepuoisl W perynsuua. HWHrepdasza U MHUTO3.
OcobeHHOCTH TIPOLIECCOB, MpoTeKarommx B uHTEpdasze. [loaroroBka KieTku K
nenenuto.  Ilpecunrernyeckuit  (IOCTMUTOTUYECKUM), CHHTETHYECKHH U
HNOCTCUHTETUYECKUH (MMPEeMUTOTUYECKHI) Iepro/Ibl HHTEP(A3bI.

Marpuunsiii cunre3 JJHK — pennukaums. [lpunnunst permnukanum  JIHK:
KOMILJIEMEHTAPHOCTh, ITOJIYKOHCEPBAaTUBHBIN CHUHTE3, aAHTUIIAPAJUIEIbHOCTD.
Mexanusm pernukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Ternomepsl u
TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTwMl. JIUMIouaHbld U
ramioniHbil - Habopbl XpomocoM. ['omosnoruunbie Xpomocomsl. IlomoBeie
XPOMOCOMBI.

Jenenne knerku — Muto3. CTaauu MUTO3a U MPOUCXOASAIINE B HUX IMPOLECCHI.
Tunsl MuTo3a. KaprokuHe3 M 1UTOKMHE3. brosornueckoe 3HaYeHUE MHUTO3A.
Perynsuust MuTOTHYECKOTO 1TMKJIA KIeTKH. [Iporpammupyemast kjeTouHasi Tu0enb
— amnomnTo3.

(DYHKI_[I/IOHaJ'IBHaH T'CHOMHKA

Opraan3m Kak OMoJIOTHYECKas CcTeMa

3.1

OOHOKJIETOYHEIC, KOJOHHMAJIbHEIC, MHOTOKJICTOYHBIC OpraHU3MBbI H
MHOTOTKAHEBBIC OPTAHU3MBI.

dopMBI  Pa3MHOXKEHHS OpPTraHU3MOB: Oecronoe (BKIOYAas BETCTaTUBHOE) U
noioBoe. Buapl Oecroioro  pa3MHOXKEHHs: TOYKOBAHUE, CHOPYISAIUA,
(parMeHTaIus, KJIOHUPOBAHHE.

[TonoBoe pazmuoskenue. [losoBbIe KIETKHU, Ui TameThl. Meiio3. Ctaauu meiosa.

[ToBenenne xpomocom B merose. Kpoccunrosep. buonornueckuii cmpicit Meno3a




U TI0JIOBOTO Tpoliecca. Meio3 U ero MecTo B )KHU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponsimeBoe passuthe. I'ameroreHes y >KMBOTHBIX. lIoyOBBIE JKene3bl.
OOpa3oBaHne ¥ pa3BUTHE TIOJOBBIX KIEeTOK. CriepMaroreHe3 W OOTeHes.
CrpoeHue mOJNOBBIX KIETOK. OIUIOJOTBOPEHHE W AIMOPHUOHAIBLHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OIJIOIOTBOPEHUS: HAapyXKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanpHOe pa3BuTHE OpraHu3MoB (oHToreHes). Craaum sMOpHOreHesa
KHUBOTHBIX (Ha mpumepe jaarymkn). podnenue. Tumnsl gpodnenus. OcoGeHHOCTH
NpoOJIeHUs MIICKOMHUTAIOUIUX. 3apOJIbIIEBbIe JIMCTKU (TacTpyssiuus). 3akiajaka
OpPraHOB M TKaHEH W3 3apOJBILEBBIX JINCTKOB. B3amMHOE BIMsSHHE YacTen
pa3BUBAIONIETOCS 3apojbliia (IMOpPHOHAIBbHAS HWHAYKIUS). 3akiajka IUlaHa
CTpPOEHMSI >KMBOTHOTO KaK pe3ylbTaT HEpPapXUYEeCKUX B3aUMOJICHCTBUN T'€HOB.
BnusHue Ha »MOpHOHANbHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpY KaAIOUIEH
cpepl.

Poct u pazButue x«uBoTHBIX. [locTamMOpuoHansHeIil nepuo. [Ipsmoe u HenpsiMoe
pazButue. Pa3Butue c¢ meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buojormyeckoe 3HaueHHE MPSMOTO W HENPSIMOrO pa3BUTHS, HUX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa >KUBOTHBIX. DaKTOPBl pEryisiuu
pocTta KMBOTHBIX W uenoBeka. CTaguu MOCTIMOPHOHAIBLHOTO pPa3BUTUSA Yy
KUBOTHBIX U 4yesloBeKa. [lepro/ipl OHTOreHe3a yeaoBeKa.

Pasmuoxxenne u pasButhe pacteHuid. ['amerodpur u cnopodur. Meiio3 B
KU3HEHHOM IuKIe pacteHuid. OOpazoBaHuWe crop B Mporecce Meio3sa.
l'amerorenes y pacrenuil. OmI0OIOTBOpPEHHWE M Pa3BUTHUE PACTUTEIBHBIX
Oopranu3MoB. /[BoifHOE OIJI0JJ0OTBOpEHHUE y IBETKOBBIX pacTeHuil. OOpa3oBaHue U

pa3BuTHE ceMeHN. MexaHn3MBbl PETYIISALUNA OHTOTCHE3a Y PACTEHNUN U KUBOTHBIX

3.2

Hcropus cTaHOBIIEHHMS W pPa3BUTUS TE€HETUKM Kak Hayku. OCHOBHBIE
TFEHETUYECKNE TOHATUS U CHUMBOJBL. ['OMOJOTMYHBIE XPOMOCOMBI, aJUIEIbHBIC
TEHbl, AJIbTEPHATUBHBIE IPU3HAKU, JIOMUHAHTHBIA M PELECCUBHBIN IpU3HAK,
TOMO3UIOTa, TETEPO3UroTa, YWUCTas JIMHUSA, TUOPHUIbBI, TEHOTUN, (EHOTHII.
OcHOBHBIE =~ METOABl  TE€HETHUKU: TUOPHUIIOJIOTMYECKUN,  LIUTOJOTMYECKUH,

MOJIEKYJIIPHO-TEHETUYECKH I

3.3

MonorubpuaHoe ckpeuiuBanue. [lepBoiit 3akoH MeHenst — 3aK0H eJMHO00pa3usl
ruOpua0B mepBoro mokoneHus. IIpaBwio moMuHupoBaHus. Bropoil 3akoH
Mengaens — 3akOH paclleneHuss npu3HakoB. lluTonmormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIINBaHus. [ MIOTe3a YNCTOTHI TaMeT.

AHanu3upyrouiee ckpemuBanue. [IpomexyTodHbld XapakTep HaclIeJOBaHUs.
Paciennenue npu3HakoB IpH HETIOJIHOM JIOMUHHPOBAaHUH.

Jurubpunnoe ckpeniyBaHue. TpeTtuid 3akoH MeHJenst — 3aKOH HE3aBUCUMOIO

HaCJICJOBaHUA IMPHU3HAKOB. ]_[I/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO




CKpELIMBAHMSL.
CuerutenHoe HacnemoBaHue mnpu3HakoB. Paboter T. Moprana. CuemsieHHoe
HACJIEJOBaHUE T'€HOB, HAPYIIEHHWE CLEIUICHUS MEXKIYy I'eHaMH. XPOMOCOMHas
TEOpUsl HACJIEICTBEHHOCTH.

I'enetuka mosa. XpoMOCOMHBIM MEXaHU3M ONpEAEIeHUs moJjia. AyTOCOMBI U
MI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHbId Toil. |'eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnmenoBaHue mpH3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrema. IlnenoTponus — MHOKECTBEHHOE IEHCTBHE
reda. MHOXECTBEHHLIN auiean3M. Bj3auMoIelcTBHE HEaUICILHBIX TI'E€HOB.

Kommiemenrapnocts. Onucrtas. [lonumepust

3.4

BzanmoneiicTBue reHoTHIIA B Cpeibl TIpU opMupoBaHud GeHoTHra. I3MeHInBOCTh
Mpu3HaKkoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE MPU3HAKU. BUIbl M3MEHUYMBOCTHU:
HEHACJIEICTBEHHAs! U HACJIEICTBEHHAsI.

MonudukanmonHas  U3MEHUMBOCTh.  Poinb  cpensl B (pOPMHUPOBAHHUU
MOIM(DUKAIIMOHHOM M3MeHUMBOCTU. HopMma peakiiuu npusHaka. BapualimoHHbIHN psijt
n BapuanmonHas kpuBas (B. MHWoramncen). CpoiictBa MOIU(HUKAITMOHHON
WU3MEHYHMBOCTH.

I'enorunmueckas n3sMeHUUBOCTh. CBOICTBA TEHOTUINYECKON U3MEHUYMBOCTU. BUIIBI
TeHOTHUIMYECKOM N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMOnHaTtuBHAs W3MEHYMBOCTh. MeiH03 U TOJOBOM TIpOIlecC — OCHOBA
KOMOMHATUBHOW M3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3Hoo0pasus B peesax 0JHOro BU/A.

MyTanmoHHas U3MEHYUBOCTh. BUbI MyTalvil: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHbIE M WHAYLUPOBAaHHbIE MYyTalUU. SIEpHbIE M LUTOIUIa3MAaTUYECKHUE
mytaiuu. CoMaTu4ecKre U MoJI0Bble MyTaluu. [ [pudrHbI BOSHUKHOBEHUST MyTaIUil.
MyTarenbl M HX BIWSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTalIMOHHOTO
nporiecca. 3aKOH TOMOJIOTUYECKHX PSAIOB B HaciaeACTBeHHON n3menuuBoctu (H.U.

BaBI/IJ'IOB). BHCSI)ICpHaSI HU3MCHYHMBOCTb U HACJIICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHass mOporpaMma HCCIEAOBaHUS T€HOMA
yejaoBeka. MeToabl  M3Y4YEHHs] TE€HETHMKHM  4YEJIOBEKAa: TIE€HEAIOTHYECKUH,
OJIM3HEIOBBIH, LIUTOTCHETHYCCKUH, MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHU . CoBpeMeHHOE onpeieneHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, FTEHOTUIMPOBAHUE, B TOM YHCIIE C IMOMOILbIO
[MI1P-ananu3a. HacneactBeHHble  3a0ojieBaHUs  4eloBeKa. [ e€HHBIE U
XPOMOCOMHBIE 0oJIe3HH YyeJIoBeKa. bone3nu c HACJIeICTBEHHOU
MPEIPACIONOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T€HETUKH B MPEAOTBPAIICHUH

1 JICUCHUH T'eHETHYCCKUX 3a001eBaHul yeaoBeka. CTBOJIOBBIC KIICTKU




3.6

JlomecTukanus u cenekius. 3apoKICHUE CENeKIMU U JoMecThKanuu. Yuenne H. M.
BaBwiioBa 0 meHTpax MPOUCXOXKIEHUS U MHOT00Opa3usi KyJIbTYPHBIX pPaCcTEHHIA.
Ponb cenexkuuum B co31aHMM COPTOB pacTeHU U Mopoj KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HacleICTBEHHOM u3MeHunBoctu H.U.
BapwiioBa, ero 3HaueHHE I CENEKIIMOHHON PabOTHI.

Metoapl CEeNeKIMOHHOW paboThl. VCKycCTBEHHBIH OTOOp: MAcCOBBIA U
WHJIUBUTyaIbHBIN. Otanbl ~ KOMOMHAIIMOHHOM  CCJICKIIHH. Hcnwitanue
Mpou3BOAUTENECH 1O MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIEHKHU
(heHoTHIa TOTOMCTBA U OTOOP 1O TEHOTHUIY C moMonIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METOJ] CEJICKIIMOHHOM paboThl. PaguanoHHbIN 1
XUMHYECKMA MyTareHe3 KaK MCTOYHMK MYTAallMid y KYyJbTypHBIX (HopM
Opranu3MoB. lcnonap30BaHME TEHOMHOTO PEJAKTUPOBAHMS W METOJIOB
pekomOunanTHBIX JTHK 115 mosmydeHust iCXOHOTO MaTepHraia Jijisl CEeICKIIUH.
[Tonyyenue mnonumuonaoB. BHyTpuBHmoBas ruOpuau3anys. bIM3KOpoaCTBEHHOE
CKpelBaHue, Wi UHOpUIMHT. HepoAcTBEHHOE CKpelvMBaHue, WIH ayTOPUIMHT.
I'erepo3uc u ero npuunHel. Mcnonb3oBanue rerepo3uca B cenekuuu. OtaanéHHas
rubpunmzanusi. [lpeomonenne Oecruiofus MEXBUIOBBIX THOPUIOB. JlOCTIDKEHHS

CCIICKIIH paCTeHI/IfI 1 JKMBOTHBIX

3.7

OOBEKTHI, HCIIOIb3yeMble B OMOTEXHOJIOTUH, — KJIIETOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTepUCTUKa. TpaauimoHHass OWMOTEXHOJOTHSA:
xjieboneyeHue,  MOJMY4YeHHE  KHCJIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonoruyeckuii cuHTe3. OOBEKTbl MUKPOOHMOJIOTHMUECKUX TEXHOJOTHI.
[IpousBoacTBO  Oenka, aMHHOKMCIOT W BUTaMHMHOB.  VICKycCTBEHHOE
OIJIOJJOTBOPEHUE. PEKOHCTpYKIMs SANWLEKIETOK W KJIOHHUPOBAHHUE HKUBOTHBIX.
Meron TpaHCIUTaHTALUH AJep KIETOK.

XpOMOCOMHasi W TE€HHas WHXeHepusa. VCKyCCTBEHHBIM CHHTE3 TI€Ha |
KOHCTpyupoBaHue pexkomMOuHaHTHBIX JIHK. JlocTwkeHuss W MepCrHeKTHBBI
XpOMOCOMHOM W TE€HHOM HWHXEHepUudu. MeIUuIMHCKUEe OHOTEXHOJIOTHH.

Hcnonn30BaHuEe CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/IC OpraHu4e€CKOro Mmupa

4.1

buonornueckoe  pasHooOpasue  opranuzmMoB.  CoBpeMeHHass  cucreMa
oprannueckoro mwupa. IlpuHnunsl knaccudukanuu opraHu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHUE IPYIIBI OPTaHU3MOB.

Oco0OeHHOCTH CTPOEHMSI U JKU3HENEATEIbHOCTH OAHOKIETOYHBIX OPraHHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHBIE TPHOBI, OAHOKJIETOYHBIE BOJIOPOCIH, APYTHE
npoTUCTBL. KosTOHMaNnbHbIE OPTaHU3MBI. J[BHKEHUE OTHOKJIETOYHBIX OPTraHU3MOB:
amME€OOMTHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPIraHU3MOB. Takcucol




4.2

MHorokJieTouHble pacTeHus. B3anMoCBA3b 4acTeil MHOTOKJIETOYHOTO OpPraHU3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIIETOYHOTO opranu3Ma. OpraHuszm
Kak eIMHoe 1enoe. TkaHW pacTeHW. Tumbl pacTUTENBHBIX TKAaHEH:
oOpa3oBaTellbHAsl, TOKPOBHAs, MPOBOJSAIIAs, OCHOBHAs, MEXaHHUYECKas.

OcobeHHoCTH cTpoeHUs, GYHKIIMI M pacloNOKEeHUs TKaHEH B OpraHax pacTeHHM

4.3

BereraTtuBHble U T€HEpPATUBHBIE Opranbl pacTeHUil. DyHKIIMM OpraHoB U CUCTEM
opranoB. Kapkac pactenuil. /J[BUKe€HUE MHOTOKJIETOYHBIX PACTEHUMN: TPOIU3MBI U
Hactud. llormomenue BOXBI, YIVIEKMCIOIO Tra3a W MUHEPAIbHBIX BELIECTB
pactenusimu. [[pixanue pactenuit. Juddysus razoB yepe3 moBepXHOCTh KIETKH.
TpaHncnopTHblE CcUCTEMBl pacTeHuUd. Beinenenwe y pacTeHuil. 3amura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrtukyma. CpencTtBa macCUBHOM M XUMHUYECKOUN
3auThl. DUTOHLUIBL.

Pazgpaxxumocts M perynsnus y opraHu3MoB. Pa3apakuMocTb U peryisanus y

MHOT'OKJIETOYHBIX paCTeHl/If/’I. PocTtoBrbIe BemiecTBa U UX 3HAYCHUE

4.5

MHOrokiIeTouYHble  KMBOTHBIC. B3aMMocCBsA3b  YyacTed  MHOTOKJICTOYHOI'O
opranu3ma. TkaHHM, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOIO OpPraHU3Ma.
OpranusMm kak enuHoe nenoe. 'omeocrtas. TkaHU KMBOTHBIX U 4YeloBeKa. THIIbI
JKUBOTHBIX TKaHEW: SMHUTENUalibHas, COCJUHUTEIbHAS, MBbIIICYHAs], HEpPBHAS.
OcobOenHoctn cTpoeHus, (YHKIUH ¥ pACHOJIOKEHUs TKAaHEW B oOpraHax

JKHBOTHBIX H YC€IOBCKAa

4.6

Oprasbl U CUCTEMblI OPTaHOB >KUBOTHBIX. DYHKIIMU OPraHOB U CHCTEM OpPraHOB.
Omopa Ttenma opraHu3mMoB. CKeNneThbl OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
XKUBOTHBbIX. HapyxHblli 1 BHyTpeHHUN ckeneT. CTpOCHHE W THUIbl COEAUHEHUS
KOCTEH.

JIBi>KeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanue >kuBoTHbIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. J[pixaHue kuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE NLIXaHUeE.

JIpiXaHu€e MO3BOHOYHBIX >KHUBOTHBIX. ODBOJIIOMOHHOE YCJIOKHEHHE CTPOECHUS
JETKUX MMO3BOHOYHBIX XKHUBOTHBIX. JlpIXaTenpHas CUCTEMa 4YelloBeka. MexaHu3M
BCHTWIALIMM JIETKUX Yy TMTHIl U MJICKOMUTAOMMX. TpaHCHOPT BEUIECTB Y
opranu3moB. TpaHCHOPT BelIecTB y >XUBOTHBIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHass ~ cucTteMa  TMO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpAIlleHUs. DBOJIIOIIMOHHBIC  YCIOXHEHUSI CTPOCHHSI  KPOBEHOCHOM
CHUCTEMBI NO3BOHOYHBIX XUBOTHBIX. BblAeneHne y opranu3MoB. Beiaenenue y
KUBOTHBIX. COKpaTUTeNbHbIe Bakyosu. Opransl BbieneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW W BBIICIUTEIBLHON CHUCTEeMaMH. BbineneHue y T03BOHOYHBIX
JKUBOTHBIX. 3alldTa Yy MHOTOKJICTOYHBIX JKMBOTHBIX. IIOKpOBBI U HX

HIPOU3BOJHEIC.




PaznpaxkxumocTh 1 perynsuus y opranu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOUYHBIX
opranu3mMoB. Takcucel. Pa3zpa)kxuMOCTh M peryjsiiuss y MHOTIOKJIETOYHBIX
pactenuii. PocToBbie BenecTsa U UX 3HA4YCHUE.

HepBnas cucrema u pediiekTopHas peryisiiusi Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBhas cucrema u €€ oTaenbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pa3paborka anroputmMoB u mnporpamMm JUisi 3(PQPEKTUBHON (YHKIUMOHATIBHOM
QHHOTAallMU  T€HOMOB, TPaHCKPUIITOMOB, MIPOTEOMOB, MeTab0JI0MOB

MHKPOOPTaHU3MOB, PACTCHHM, J)KUBOTHBIX U YEJIOBEKA

Opranusm 4esioBeKa U ero 30pOBbe

5.1

Opranbl ¥ cucTeMbl OpraHoB yenoBeka. OTenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednextopHas payra. be3yciioBHble U yCIIOBHBIE
peduekcel. ['ymopanbHasi peryisinus W SHIOKPHHHAs CHCTEMa >KUBOTHBIX U
yenoBeka. JKene3pl SJHAOKPUHHOM CHCTEMBI M X TOPMOHBI. /[elicTBME TOPMOHOB.
B3auMocBs3p HEpBHON M SHIOKPUHHON cHcTeM. [ mmoramamo-runodusapHas

cucreMa. Pepnexc u peduekropHas nyra. besycioBHbIe U yCIOBHBIE peIeKCh

5.2

3ammra opranusma oT Oone3Hei. MiMMyHHas cuctema denoBeka. KiieTodHblid u
TYMOpPAJbHBIM MMMYHUTET. Bpoka€HHBIN, NpUOOPETEHHBIN crenupruuecKuii
UMMYyHHUTET. Teopuss KJIOHaIbHO-celeKTHBHOro ummyHurera (I1.0pnux,
®.M.bepuer, C.ToneraBa). BocmamurensHble OTBeTHl oOpraHusmMoB. Poib

BPOXAEHHOTO MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBenocnas cuctema u e€ opranbl. Cepie, KPOBEHOCHBIE COCYIbl M KPOBb.

Kpyru kpoBoobparnienus. Pabota cepana u e€ perymsius

5.4

pixanue yenoBeka. Juddysus ra3oB uepe3 MOBEpXHOCTh KIETKHU. JlpIxaTenbpHas
cucTeMa 4YelioBeka. JlpIxarenbHash IOBEPXHOCTb. Perymsuus — AbIXaHHUS.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IHIGBapI/ITeJ'II)HaSI CHUCTEMA 4YCJIIOBCKaA. OT}IQJ'H)I MUOICBAPUTCIIBHOIO TpaKTa.
HI/IHICBapI/ITeJ'II)HI)IC KCIIC3bI. BHy'TpI/IHOJ'IOCTHOG )51 BHYTPHUKIICTOYHOC

MHILEBAPEHUE

5.6

[MokpoBel m wmx mpousBomneie. Opranel BbineneHus. [louku. CrtpoeHue u
¢yHkunoHupoBanue HeppoHa. PubTpanus, ceKkpenus U 0OpaTHOE BCACHIBAaHHE

KaK MEXaHMU3MbI paboThl OpraHoB BeiAeneHns. OOpa3oBaHUe MOYH Y YEIOBEKA

5.7

I[BI/DKGHI/IC YyeJioBeKa: MblreuHass cucrtema. CKelleTHBIC MBIIINObBI U HUX pa60Ta.

CrpoeHnue u TUIIbI COEIUHEHNUS KOCTEM

6.1

Teopus 3Bomtonu. PazpuTue xu3Hu Ha 3emiie

OpomtonmonHass  teopus Y. JlapuHa. Ilpeanochbulku  BO3HUKHOBEHUS

napsuHusMa. JKu3Hb 1 Hay4yHas aearenpbHocTs Y. JlapBuHa.




JIBmkymue cuiibl dBoMonMU BUAoB 1o Y. JlapBuHy (BBICOKash MHTEHCHUBHOCTh
pa3MHOXEHHS OPraHMU3MOB, HACJIEJCTBCHHAs HW3MEHYHBOCTh, Ooppba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIA U MICKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTnueckoit Teopuu sBomonuu (CTD). HeitrpansHas Teopus
sBoronMu. CoBpeMEeHHas SBOJIOIMOHHAs OMOJOTHs. 3HauCHHE SBOJIOLHOHHOM

TCOpUHU B (1)OpMI/Ip0BaHI/II/I CCTGCTBGHHO-HaquOﬁ KapTHUHBI MUpa

6.2

[Tomynsitst Kak dJeMeHTapHas eAuHHIA 3BOJOUMU. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHMYECKOro pa3HooOpaszus W CTPYKTYphl nomyssuuid. M3menenue
reHooHAa MOMYyJSALMU KaK 3JEMEHTApHOE 3BOJIOIMOHHOE SBJCHHE. 3aKOH
reHeTudeckoro paBHoBecus Jxx. Xapau, B. BaiinOepra.

DOnemeHTapHble (AKTOPBl  (IBMIKYIIUE CHJIBI) OSBONIONUH. MyTallmOHHBINA
nporiecc. KomOuHaTwBHAsT w3MeHUMBOCTh. [lpeiid) reHOB — chyuaiiHbie
HEHaNpaBJieHHbIE HM3MEHEHHUs YacToT ayvielied B nonmymsauusax. Oddekt
OCHOBATEJIS. Murparuu. Wzomsius TIOTTYJISIIIHIA: reorpaduueckas
(mpocTpaHCcTBeHHas ), Onosioruueckas (penpoyKTUBHAS).

EctectBennniii  orO0op — HampaBistomui  ¢akrtop dIBomonuH.  DopMbl
€CTECTBEHHOTO O0TOOpa: JABIKYIIMH, CTaOWIM3UPYIOMINK, pa3pbhIBAIOLIHIA
(mm3pynTuBHBIN). [TomoBoi oTOOD.

[TpucrnocobneHHOCT, ~ OpraHM3MOB ~ KakK  pe3yibTaT  MHKPOABOJIOIHH.
Bo3nukHOBeHHe — mpucnocobsieHuid y  opraHu3MoB.  ApomMopdosbl  H
uanoanantauuu. [Ipumepsl npucnocoOiaeHnit y opranu3mMoB. OTHOCUTEIHLHOCTD
MPUCIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm U CcTpykTypa. BupooOpasoBaHue Kak pe3yibTar
MUKpOdBoOonnu. M3omsimusa — kimodeBor ¢aktop BumooOpazoBanus. [lytu u
CIOCOOBI BHUI000PA30BaHMS: AJJTOTIATPUIECKOE (reorpaduyeckoe),
CHUMITATPUYECKOE  (DKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMAN3ALNS,
rubpuanszanus). [nureasHoCTh SBOIOIMOHHBIX TPOIECCOB.

Mexanu3mbl GopMUPOBaHUS OUOJIOTMUYECKOTO pa3HOOOpasHs.

Ponb »BONMIOLIMOHHON OHOJOrMHM B pa3pabOTKE HAayYHBIX METOJOB COXPaHEHMS
O6uropa3zHooOpasusi. MUKPOIBOMIONUS M KOABOJIOLMS MAPAa3UTOB U HUX XO3SEB.
Mexanu3Mbl pOpPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPBHOBI

Cc Hell

6.3

Mertonpl u3ydeHus: MakpolBosironMH. IlaneoHTosmornyeckue MeToasl U3ydeHUs
sBosonuu. [lepexoaubie Gopmbl U GUIOreHETHYECKHE PSAIbI OPTaHU3MOB.
buoreorpaduueckue metoapl n3yueHus sBomonuu. CpaBHeHue Guiopsl U payHb
MaTEpUKOB M OCcTpoBOB. buoreorpaduueckue obnactu 3emnn. Buabi-sHaeMuku u
PEIUKTBI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITeJ'IBHO-MOp(l)OJ'IOFI/ILICCKI/Ie MCTOAbI H3YUCHUIA




SBOMIIOIMH. ['€@HeTHYecKue MEeXaHM3Mbl 3BOJIIOLMK OHTOTEHE3a M TOSBICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHbIE W  AHAJOTUYHBIC  OPTaHBI.
Pyaumentapusie  opraHbl M aTaBU3MBL.  MOJIEKYISIpHO-TEHETHYECKHE,
OMOXMMHYECKHE W  MareMaTH4YeCKHe  METOIbl  W3YYCHHs]  DBOJIIOIIHH.
I'omonoruuneie rersl. COBpeMEHHbIE METOMbI MOCTPOEHUS (PHUIOT€HETUYECKUX
JICPEBHEB.

XPOMOCOMHBIE MYTAllUU U 3BOJIOLUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBmiia) 3BodOLMH. HeoOpaTuMOCTh HBOIIOLMH.

AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOIIUU

6.4

Hayunble rumoTe3pl NPOUCXOXKACHHS JKU3HM Ha 3emse. AOuoreHes H
na"crepmus. JloHaydHble IPEICTaBICHUS O 3aPOXKACHUH KU3HU (KPEaMOHU3M).
I'unore3a MOCTOSTHHOTO CamMO3apOKJICHUS KU3HU U €€ OIPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxoxxneHue KU3HH U
acTpoOHOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckoil sBomonuu. [lnaHeraphas (reosioruyeckas)
SBOMIONMSA. XHUMHUYECKass dBOMIONUSA. AOHUOreHHBI CHHTE3 OpPraHu4ecKux
BemiectB u3 Heopranmueckux. Ompir C. Mumnepa u I'. HOpu. OOGpasoBanue
nosuMepoB u3 MoHoMepoB. Koauepparnas runore3a A.M. Onapuna, rumnoresa
nepsuyHoro Oynpona J[k. XomaeiiHa, reHeruueckas rumorte3a [. Mémnepa.
Pu6osumer (T. YUek) u runoreza «mupa PHK» V. TI'mnbGepra. ®dopmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHUE MPOTOKJIETKH.

Uctopust 3emnn u Metonsl €€ usydeHus. Mckonmaemble OpraHUYECKHE OCTaTKH.
I'eoxpononoruss u e€ meronpl. OTHOCUTENbHAs U aOCOJIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHoornueckas mKkaa: 30Hbl, 3pbl, IEPUOBI, SMOXU.

HauanpHble dTansl opraHndeckon 3Bosronuu. llosBaenue u 3BOIONUSA NEPBBIX
KJIETOK. OBomouus Merabonu3mMa. BO3HHKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT MEPBbIX HAa 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapHOThI U YKapUOTHI.

[Ipoucxoxnenne s3ykapuoT (CUMOMOreHe3). DBOJIOLHUOHHOE MPOUCXOKIACHHE
BUpYycOB. IIpoucxoxkieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLUM BbICIIUX pacTeHHH. OCHOBHBIE apoMOp(do3bI
pacrenuii. Bpixon pacrennit Ha cymy. llosBiieHHME CIIOPOBBIX pACTEHUN H
3aBoeBaHue uMHU cymd. CeMmeHHble pacTeHHs. [IpoucxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE JTambl H3BOJIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
XKUBOTHBIX. Benpackas ayna. KemOpulickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. [lepBbie XxOopaOBbIE KUBOTHBIE. JKH3HB B BOJE. DBOIIOLUSA O3BOHOYHBIX.

[Ipoucxoxnenne ampubuii u pentwinid. [IporcxoxaeHHe MIICKOMUTAONIUX U




ntul. [lpuHmun kmoueBoro apomopdosa. OcBoeHHEe OECHO3BOHOYHBIMU H
ITI03BOHOYHBIMH )KMBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emiie IO ApaM U NEpPUOJIaM: apXeil, MPOTepO30i, Nale030u,
Me3030H, KaiiHO30i. OOmas XapakTepUCTUKA KIMMAaTra W TEOJOTHYECKHX
nporeccoB. [losiBaeHNne U paciBeT XapaKTEpHbIX OPraHU3MOB. YTiIeo0pa3oBaHHeE:
€ro YCJIOBHS M BIIMSHHUE HA Ta30BbIN COCTaB aTMOC(]epHI.

MaccoBble BBIMUpPAaHHSI — 3KOJOTMYECKHE KpHU3UChl mpouuioro. IIpuunHbl n
CJIEICTBUSL MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIN DKOJIOTUYECKHM KPHU3HC, €0

0COOEHHOCTH

6.5

Paznensl m 3amaum anTpomnosiornu. Metoael anTpornonorud. CTaHOBJIEHHE
MIPEACTABICHUHN O MPOUCXOKICHUU YelioBeka. COBpEMEHHBIE HAyUHbIE TEOPHUU.
CxoacTBO 4YenoBeKa € KUBOTHBIMU. CHUCTEMaTHYECKOE IOJ0KEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBAa  4YEJOBEKAa C  JKMBOTHBIMU:  CpPaBHUTEIBHO-
Mophosoruueckue, AMOPUOJIOTHYECKHE, (hU3H0I0r0-OMOXUMHUYECKHE,
noBeaeHueckre. OTIMYMS YeIoBEKa OT )KUBOTHBIX. [IpsIMOX0KIeHIE 1 KOMILIEKC
CBSI3aHHBIX C HUM IpU3HAKOB. Pa3BuTHE roIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM
CUCTEMBI.

JBmxymme cuibl ((hakTopbl) aHTPONOTeHe3a: OMOJIOTHYECKHe, COIHaJIbHBIE.
CooTHoIIeHHE OUOJIOTUYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTEHESE.
OcHOBHBIE CTaJIMM AHTPOTIOTeHe3a. ABCTPAJIONUTEKH — IBYHOTHE MPEAKH JTIOACH.
YenoBek  yMenblid, TIEpBbIE HM3TOTOBJICHHUS OpyAuil  Tpyna. UYenoBek
NPSMOXONAIINM M TIEPBBI BBIXOJ Jrojaei 3a mnpenensl Adpuku. Yenosek
reiienp0epreckuil — o0ImMA MpeAoK HEAHJAEPTAIbCKOTO YeJIOBEKa U YeJIOBEKa
pasymHoro. YenoBek HEaHAEPTAIbCKUM KAK BHUJ JIOJIEH XOJOJHOIO KiIMMATa.
YenoBek pa3yMHbIM COBPEMEHHOTO THIA, JCHUCOBCKMM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npejaenamMu AQpuku.

DBOJIOIUS COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBbI OTOOp B MOMYNALMSIX
yenoBeka. MyTalMOHHBINA mporiecc U nogumopdusm. [lonynsiroHHbIE BOJHBI,
npeiid reHos, murpauus U «3¢@(EKT OCHOBATENs» B MOMYJISLHUAX COBPEMEHHOIO
YelloBeKa.

Yenoseueckue pacel. [lomstue o pace. bompmme pacel:  eBponeonHas
(eBpasmiickasi),  aBCTpaJO-HETpOWAHAS  (PKBaTOpUaibHAsI),  MOHTOJIOHHAS
(a3maTcko-amMepuKaHCKas). BpeMss W myTH paccelieHHs 4eloBeKa MO IIJIaHETe.
EnunctBo  dyenmoBeueckux pac. HayuHas  HeECOCTOSTENbHOCTh  pacu3Ma.
[IpucnocobieHHOCTh YeJOoBeKa K pa3HbIM YCIOBHSM OKPYXAloUIeH Cpesibl.
BrmusHue reorpaduyeckoi cpemapl W apeiida TEeHOB Ha MOP(DOJIIOTHIO H

(1)I/I3I/IOJ'IOFI/HO YCJIIOBCKaA

OKOCHUCTEMEI U Npucymunue UM 3aKOHOMCPHOCTHU




7.1

Paznensl u 3amaun sxonoruu. CBsA3b 3KOJOTHU C IPYTUMH HAYKAMM.
Metoast skomoruu. IlonmeBeie HaOmomeHUS. OKCIEPUMEHTHI B OKOJIOTHH:
npupoaHble W JabopaTropHble. MojenupoBaHue B 3KOJOTHH. MOHUTOPHUHT

OKPYKAIOIIECH Cpeibl: JIOKATbHBIA, PETHOHATBLHBIA U TTI00aTBHBIH

7.2

Okonornyeckne (akToppl M 3aKOHOMEPHOCTH uX pAeiictBus. Kiaccuduxarnms
IKOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKHE, OWOTHYECKHE, aHTPOIIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTHU JIeUCTBUA dKojorndeckux ¢akropoB. [IpaBuio
munumyma (K. Hlnpenrens, FO. JInbux). TonepanTHOCTh. DBpUOMOHTHBIE M
CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropel. CBeT Kak dKomorndeckuit ¢akrop. JleiicTBue pazHbIX
YYaCTKOB COJIHEYHOTO CHEKTpa Ha OpPraHM3Mbl. OKOJIOTUYECKHE TPYIIIbI
pacTeHuil M JKMBOTHBIX IO OTHOIIEHUIO K cBeTy. CurHajbHas pojb CBeTa.
DoTONEPUOAN3M.

Temmeparypa kak »dkoyorndeckuii (akrop. JlelicTBue TemmepaTypbl Ha
opranu3Msl. [1oWKHIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE H
CTCHOTEPMHBIE OPTaHU3MBI.

BnaxxHocTp Kak okomormueckwii  Qakrop. Ilpucmocobnmenuss pacTteHHid K
HojJIepKaHuio BojHoro OanaHca. Knaccugukanys pacTeHMi MO OTHOLIEHUIO K
Boje. [Ipucnocobenns >KMBOTHBIX K M3MEHEHUIO BOAHOTO PEXHMA.

Cpenbl oOWTaHMsI OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYINHAs, ITOYBCHHAS,
ryOWHHAsE — IOJANOYBEHHAs, BHYTpUOpPTaHW3MEHHas. DU3NKO-XUMHUYECKUE
0coOeHHOCTH cpen oOuTaHWs OpraHu3MoB. l[IpucmocoOneHus: OpraHu3MOB K
KU3HH B Pa3HbIX Cpeax.

buonornueckue purmel. Buemrnue u BHyTpeHHHe puTMbL. CyTOYHBIE ¥ TOAUYHbIC
put™mbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBUMN
KHU3HU.

XKuznennoie Gopmbl opranu3moB. [loHaTne o xu3HeHHOU (opme. KuzHEeHHBIE
(OpMBI pacTeHMii: NepeBbs, KYCTApHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJIETHHE TpaBbl. JKU3HEHHBIE ()OPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI,
a’poOnOoHTBL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropsl. Buasl OMOTHYECKHX B3aMMOACHCTBHUI: KOHKYpEHLHS,
XMIHUYECTBO, cCUMOMO03 U ero ¢opmsl. [lapazutusm, koomnepaunus, MyTyaausMm,
KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaXJICOHMYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tomuyeckue, (Qopuueckue, Qabpuyeckue). 3HaUYECHUE
OMOTHYECKUX B3aUMOJICHCTBUH I CYHNICCTBOBAHUS OPTraHU3MOB B CpEle

oOutanus. [[pyHIKIT KOHKYPEHTHOTO UCKIIOYEHHUS

7.3

DKOJIOTUYECKHE XapPaKTCPUCTHUKHU IIOITYJIALHHU. HOHYJ'ISII_II/ISI Kak Ouojormyeckas

cucrema. Pojb HCOAHOPOIAHOCTHU CPCAbI, (1)I/ISI/I‘ICCKI/IX 6apbep0B U 0COOCHHOCTEH




Omosiory BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI MOIMYJISIUH.
OcCHOBHBIE TIOKa3aTelld MOMYJSIUU: YUCICHHOCTh, IUIOTHOCTh, BO3pacTHas u
MOJIOBAsl  CTPYKTYpa, POXKIAAEMOCTb, MPHUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTPALIHSL.

DKoJyioruyeckasi CTPyKTypa mnomymisaiuu. OIleHKa YHUCJICHHOCTU TMOMYJISIUY.
JlunaMuka TomyJsAnud B €€ peryssius. buoTuueckuii moTeHITUAN MOIMYJISIUH.
MopenupoBanue JUHAMUKU —HOomyisuuud. KpuBble pocTa  YHCIEHHOCTH
nonynsuun. KpuBbie BbDKUBaHHS. Perymisius 4YUCICHHOCTH MOMYJSIUN: pOJb
(akTOpoB, 3aBHCAIMUX W HE 3aBUCAIIMX OT TUIOTHOCTH. OKOJIOTHYECKUC
ctpareruu BunoB (I- u K-ctparerun).

[Tonsitue 00 oSKomOTMYecKOW HuIe BuUga. MecrooOutaHue. MHoOTOMEpHas
Mozenb 3Koiorndeckod Humu Jx.M. XatumHcona. Pa3Mepbl 3K010rnuueckoin
Huiy. [loTeHmanpHas U peaqr3oBaHHas HUIIH.

Bung kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl M UX JKU3HEHHBIE
cTparerud.  3aKOHOMEPHOCTH  TOBEICHHMS W  MHUTpaluid  KUBOTHBIX.

Bbuonornyeckue HHBa3UU JYXEPOAHBIX BUI0B

7.4

CoobmecTBa opranm3moB. buomeHo3 u ero crpykrypa. CBs3um MexIy
Oopranm3MamMu B OwWOIEHO3e. OJKOCHUCTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B DKOCHUCTEME: IPOIYLEHTHI,
KOHCYMEHTBI, penyueHTsl. Tpoduueckue ypoBHu. Tpoduueckue Lenu U CETH.
AlGuotnueckue 6y0ku dkocucteM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopot
BEUIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHoBHBIE TMMOKa3aTenu 3KOcUcTeMbl. bruomacca u mponaykuus. DKOJIOTHYECKUE
MUPaMUIBI Yucell, ONOMAaCChl ¥ YHEPTUH.

HanpasneHnble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuunble u
BTOPUYHBIE CYKLECCMM M UX MPUYMHBL. AHTPOIIOTE€HHBIE BO3IECUCTBUS Ha
cykueccun. KinnmmakcHoe coobiiectBo. buopaznooOpasue u moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOI€HHBIE 3KOCHCTEMBI. ATpPOIKOCHUCTEMA.
ArponeHo3s. Paznuuust Mexny aHTpONOTeHHBIMU U IPUPOIHBIMH 3KOCUCTEMAMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas duopa n
(ayna. CuHaHTpOnU3aus ropojackoi (ayHsl. buonornueckoe u X03sHUCTBEHHOE
3HAaYEHHE arpodKOCUCTEM M ypOOIKOocHcTeM. 3aKOHOMEPHOCTH (HOpMUPOBaHUS
OCHOBHBIX B3aMMO/JICHCTBUI OPraHU3MOB B SKOCHUCTEMaX.

[lepeHoc »HEpruM U BEIIECTB MEXKAY CMEKHBIMH dKOCHUCTEMaMHU. Y CTOWYUBOCTD
OpraHM3MOB, TONYJALUMA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buocdepa — oOmermanerapnas oOojouka 3eMiM, TAE CYIIECTBYET WU




cymiecTBoBasia >ku3Hb. Ydenue B.U. Bepnanckoro o Owuocdepe. Obnactu
ouocdeps! u e€ cocran. JKnBoe BemecTBo OHOCGepsl U eT0 PyHKITUH.
3aKOHOMEPHOCTH cymiecTBoBaHusl Ouocdepsl. OcobeHHOCTH OHochepsl Kak
ro0anpHOM  dKocucTeMbl.  JIMHaMHueckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB W OWOTCOXMMHYECKHE IHMKIBI (yriiepoja, aszoTa).
PurmudHOCTS siBICHUH B Onocdepe.

3onanbHOCTh Ouochepnl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWHBIC JieCca, CMEIIAaHHBIE W IIUPOKOJIUCTBEHHBIC Ji€ca, CTENH, CaBaHHBI,
MyCTBIHM, TPONMHWYECKHE Jieca, BBICOKOTOpbA. Kimmar, pacTUTENbHBIA U
’KHBOTHBI MUp OMOMOB CYIIH.

Crpykrypa u (yHKIHUS KUBBIX CHCTEM, OIIEHKA MX PECYpCHOTO IOTEHIMaia U

o6rochepHbIX PYHKIIHIMA

7.6

DKOJIOTHYECKUE KPU3UCHI M MX MPUUYMHBI. Bo3nelicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOW cpeanl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOU CpPEJIbl.
OxpaHa BoAHBIX pecypcoB. Paspyiienue nmoussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPOIIOTEHHOE BO3/EWCTBUE HA PACTUTENBHBIM M JKUBOTHBIM Mup. OxpanHa
pPacCTUTENBHOTO M YKUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXPAaHbl MPHUPOIBL.
Kpacupie kauru. Oco0Oo oxpansemble mnpuponansie Tepputopun (OOIIT).
Boranuueckue casbl 1 300JI0TMYECKHE TTAPKH.

OcHOBHBIC TNPUHIUIBl YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA M TMPUPOJIBI.
PannonanbHOe  MPUPOAOIONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO

pazHooOpaszus 3eMiun




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET






