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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (manee - Ouosorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHHUs pa3paboTraHa Ha ocHoBe dDeneparabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®eaepanumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX MOJIOKEHUN (PeepaibHOM paboyueil mporpaMMbl BOCITUTAHUS.

VYuebubiii npeamer «buosnorusy yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACCHI) SIBIISICTCS OJHUM W3 KOMIIOHEHTOB TMpEeAMETHOM o0aacTu «EcTecTBeHHO-
HayuyHbele mpeamers». CormacHo mnonoxenusm PIOC COO mnpodunsHbie
y4eOHbIC MPEIMEThI, U3ydYaeMble Ha YTiyOJIEHHOM YpPOBHE, SBISIOTCS CIIOCOOOM
muddepentinaniii  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUs H
MPU3BaHBl OOECIIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpPEIHUM
o01muM, cperHuM Tpo(eCcCHOHATBHBIM U BBICIIHM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YEeOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pelIeHUue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MpOQOpUEHTALUEd OO0YyYalolUXCd U CTUMYJIUPOBAHHUEM
WHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HAHWSI, CBSI3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHE O
eI M 3ajadax H3ydeHusi ydyeOHoro mnpenmera «buosorus» Ha yriyOn€HHOM
YpOBHE, onpeesnser 00s3areabHoe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUPOBaHME IO Ppa3fenaM MW TeMaM, pacOpeleieHre @0 KIaccam,
PEKOMEH/IyeT MOCJIEI0BATEIbHOCTh HM3yUeHHUs1 yd4eOHOro marepuajiia ¢ yd€Tom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOywaromuxcs. B mporpamme 1o Ouosioruu
peaNn30BaH TMPUHIMI MPEEMCTBEHHOCTH C HW3y4YeHHUEM OWOJOTHU Ha YpPOBHE
OCHOBHOTO  oOmiero  oOpas3oBaHus, Onaromapss 4YeMy IpOCMaTpUBaeTCA
HAIpaBJIEHHOCTb Ha  MOCJIEAyIollee pa3BUTHE  OHOJOTMYECKHX  3HAHMMH,
OPUEHTHUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTUYECKOTO MBIIUICHHS, MPEJCTABICHUN O 30pOBOM 00pa3e KU3HU, Ha
BOCIHTAaHHE OEpeKHOTO OTHOLICHHS K OKpy)Karolled mnpupogHoid cpeae. B
mporpaMme Mo OHMOJOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOTO TpenMeTra
«buonorusiy B peamusanuu  TpedoBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METAINpPeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHHS U B
GbOpMUPOBAaHUM OCHOBHBIX BHJOB y4€OHO-IO3HABATEIbHOW  JEATEIbHOCTU
00y4aromuxcsi M0 OCBOCHHUIO COJEpKaHUsl OMOJIOrMYecKOro oOpa3oBaHHs Ha
YPOBHE CPEAHET0 00IIero 00pa3oBaHMs.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepiiaer Ouoyiorudyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHPOBAH Ha



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJarommxcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OWOJNIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYEHHS U SKOJOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMs B  By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro CoAep X aHHs COCTABIISAET CHCTEMa
OMOJOTMYECKUX  3HAHWUW, TOJYYEHHBIX TP  HU3YYECHUHU OOYyHAIONIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHe. Tak,
paciiupeHbl U yriryOjJeHbl OWOJIOTUYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YesOBeKa, OOIMIMX 3aKOHOMEPHOCTIX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETpaius OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YYCHUU
bu3uku, XuMun, reorpaduu 1 MaTEMaTHKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMy mpeametry "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII ¥ JBOJIIOIMOHHBIA MOAXOAbl K HM3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliy, SBOJIIOIIMA OPTaHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYEecKOro paszHooOpasus miaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU U CEIEKUIUU, OMOTEXHOJIOTMM W CHUHTETUYECKON
OWONIOTHH, AKTyaIM3UPYIOTCS 3HAHWUS OOydYarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHUE, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00eceuUTb  OCBOEHHUE
00y4JarmuMucss OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUII,
JIeXKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUY, MPUKIIATHBIX ACHEKTaX OMOJIOrMuecKuX 3HaHuu. Jliis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsay co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOT0 MaTepuaia B COACPXKAHUHU MPOTPaMMbI
1o OMONIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
Y4EHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHIECKUX U IKOJOTUIECKUX MPOOIIEeM.



[enb uzydenus yueOHoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBJIaJicHuEe  OOYy4YaloIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W NOpUOOpeTeHHuEe YMEHUU
UCIIONIb30BaTh TH 3HaHUsA B ()OPMUPOBAHMM MHTEpECa K OMpPEeNEHHON obiacTu
po(hecCHOHAFHON ACSITEbHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BHIOOPY
y4eOHOTO 3aBEACHUS IS IPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yIIyO0IEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTEOIIeHO03, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0YyYaroumxcs C METOAAMM MO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CEeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
OKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHnii B Jjabopatopud W B mpupone (HaOMoneHHWe, WU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAJIM3UPOBATh W HCIIOJH30BATh OHMOJOTHYECKYI0 WH(GOPMAIUIO; TOIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOIIeH MpPUPOTHON cpeie, COOCTBEHHOMY 30pPOBBIO U
3MI0pPOBBI0  OKPYKAIOIIMX JIOJIeH; OOOCHOBBIBaTH M COOJIOJATh  MEpPHI
npo(UIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUS B MPUPOJE U
o0ecrniedueHrs 0€30MacHOCTH COOCTBEHHOM KU3HEACSITENLHOCTH B UPE3BbIYaHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00YYAIOIMINXCSI HMHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEHIaeMbIMU €10 MpoOiieMaMu, METOI0JIOTHEn
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHHM, PEIICHUs] OMOJOTMYECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y O0YYAIOIMIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (QOPMHUPOBAHHE SKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TOBEACHHS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONIB30BaHUU (COOJIOJICHIE MpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, S9KOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXalolmux Jiojae  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN ¥ YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VHIVUBUIYAJIbHON o0pazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyenyoueMy npo(ecCHOHaIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHIMBUTy ATbHBIMUA WHTEpPECAMU U OTPEOHOCTSIMH PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHH HA yriyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT6op opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEIU(PUKUA €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeIbHBIM YCIOBUEM MPU O0yUEHUU OHMOJIOTUU Ha YyTIyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJIEHUE JTA0OPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4JaromuXxcsi B BBIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEeI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapctTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAYKM W HU3ydaeMble ~HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE M TMOWCKOBbIE HAy4YHbIE HCCICIOBAHUS B
OHMOJIOTHH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. I[Ipodeccun, cBszanHbie ¢ OuWosoruei. 3HAYECHUE OHOJIOTHH B
MPAKTUYECKOM JICSTEIbHOCTH YEJIOBEKa: MEJHUIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apsen, I'. Mengens, B. . Bepnanckuii, U. I1. 11aBnos, . . Meunukos, H.
. Baswios, H. B. Tumodees-PecoBckuii, J[xk. Yorcon, @. Kpuxk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHusi Ouonoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JAUCKPETHOCTb U IEJIOCTHOCTb,
CJIO)KHOCTb M YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CAMOOpraHU3alus,
CaMOBOCIIPOU3BENEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alvy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), Omochepusid. Ilpomeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyHIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, cUcTeMaTu3alus, MetaaHanus. [loHsTue o 3aBucuMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbratoB. [IpuunHBl UCKaXeHUsT PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsaThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepuu», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranusmay, «buoreonenos», «buocdepay, «Metomabl
W3YUYCHHUS )KUBOU IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE  JJII  IPOBEACHHS
HaOJI0ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. lcropus
otkpbITHs K1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbhl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJOTUH
(xpomartorpadus, anekrpodopes, auddepeHmanbHoe IEeHTPUyrupoBaHue,
[1LIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bozma m €€ posib Kak pacTBOPUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyssinuu. MuHepasabHble BELIECTBAa KJIETKU, MX OHOJIOrHyecKas
pouib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  OenkoB.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TaH CTpoeHHsT W (PUBHKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIINMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuIo0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hykneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JIHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JIHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makpospruyeckue cBsi3u B MoJiekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoobl eenoMuKu, MpaHCKpUnmoMuKy, nPomeoMuKuU.

CtpykTypHass OuoyioTHs: OMOXUMUYECKHE W OMO(PU3NYECKUE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. [lomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckas TabiauIla XHMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHUE MOJEKYI
yriieBooB», «CTpoeHre MOJIeKyd JHUNuAoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekysl ATO».

O6opynoBanne: XUMHAYECKasl MOCyAa U 000pyT0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lcciemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: J3yKapuoTHYecKas H mpokapuotuueckas. CTpykTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKaPUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunass aud¢ys3us), aKTUBHBINA (IIEPBUUYHBIA U BTOPUUYHBIN
aKTUBHBIM TpaHcropT). llomynponuniaemocts MeMOpanbl. Pabora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v PyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[Huromnasma. [{urozomns. [utockener. [IBuxkenune nurornaasmbl. OpraHnou bl
kieTkn. OnHoMeMOpaHHbIE OpraHOMJbl KJIETKU: SHIOIUIa3MaTHYeCKas CEeTh
(BIIC), ammapat [Nonbku, TU30COMBI, UX CTpoeHHe W GyHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KJIETKH. CTpoeHHE TpaHyJIsPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHynispHBIA)  SHAOIUIA3MATHUYECKUN
petuxynym. CekperopHast pyHKus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosnu pacTutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W 1uiactuia. IlepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
X0pomIacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUMH.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleunblx Kiemok. MukpoTpyOouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIlia3Mma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii  OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pPacCHOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. Jlunamuxa s0epHou 00010YKu 6 Mmumose. HoepHbiil
MPAaucnopm.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHAPUNY, «SAapo», «CTpoeHre NpOKapUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

JlabopatopHass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEMJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckass  padora  «/3yueHwe  ABWKEHUS  LUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTHH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0poIiacToB B mpoiiecce
¢dorocunTesa. CretoBas u TeMHOBast (azbl. Pomoodvixanue, Cz.,, Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHuEe pa3nuuHbIX (HaKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl Oposkenus. [IpoaykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OOJIC3HEN.

AspobHbie OpPTraHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITHOKO3bI.

buonornyeckoe okucieHne, Wik KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucieHus. [ukmmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I Mutuem, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@oTocHHTE3, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «Ctpoenne pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBAaHME IJISI MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass padora «l3ydyeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl)».

JlaGopaTtopnas paGora «l3ydeHne (¢EepPMEHTATUBHOTO pPAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HHpopMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKAPUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpokKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B KieTke. Kietounslii romeocras.

Bupycel — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, unmezpasd.

Bupycuble 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckui.

Tabmuubr u cxemsl: «buocunTte3 Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuonasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCCOB, MPOTEKAMKMX B UHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarioniHbiii  HaOopel XxpoMocoM. ['omonoruuynsie Xxpomocombl. [losoBbie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HayeHue
MHUTO3A.

Perymsimua mutotndeckoro nukiia kietku. [Iporpammupyemas kiietouHas
rubesnb — anonTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Permmkarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIIKA JTyKa.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOITpENapaTax».

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOEHUS U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBA3p 4acTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GbyHKIUN 1 pacroioKeHHs TKaHEeH B OpraHax pacTeHUM.

TKaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEIUAJIbHAS,
COEIMHUTENbHAsA, MbllIeuHasi, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN Hu
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U UesOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHI ckeneT. CTtpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHue BOAbBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIETOYHOE MNHIleBapeHue. [luTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIEmbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenessl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J{pixanue pactenuid. [{pixanue sxuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi HOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpIxarenbHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perysiius nqpixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOJIOIMOHHBIC
YCJIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisnus.

Beigenenne y opranusmoB. Beinenenue y pacrenud. Bergenenwe y
KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. Opranbl BblaesicHus. DOuipTpanus,
CeKpelursa U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PaOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsbl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1IUThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oonesned. iMmyHHas cuctema yenoBeka. Kietounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHUTET. Teopusi KJIoHalIbHO-celeKTHuBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuer, C. Tonerara). BocnnasiutesnbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl.

PaznpaxumocTts W perynsauus |y  OpraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  peryiasiuus y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuas cucrema u pednexropHas peryisuus y >KXUBOTHbIX. HepsHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedexkc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHME T'OPMOHOB.
B3aumocBs3p HEpBHON U HSHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «OpraHbl LIBETKOBBIX PACTEHHI,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactrenuit», «KopHeBble cucteMbl», «CTpoeHHe CcTeOms»,
«CTpoeHue JNHUCTOBON TMIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctemMa», «OHIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHnurer»,  «Kumeunononoctuele», «Cxema  NHUTaHUS  PACTECHHUI,
«KpoBEHOCHbBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOoeHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue n0kaAeBOro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHne: CBETOBOW MHUKPOCKOI, MHKPOIMPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyoBaHue IS IEMOHCTPAIIMU TTIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AecTBUeM (hepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALMU OIIBITOB 110 M3MEPECHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUHN, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEel pacCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAaHHWE,  CIOPYJIISIUSA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTKU, Wiau rametrsl. Meito3. Craauun
Meiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro MecTo B JKMU3HEHHOM IUKIIE
OpTaHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KIJIETOK.

OniogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HAyKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 e1agHbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u mooenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opobnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONIUX. 3apOJbIINICBhIE JIMCTKU
(ractpymsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYIKAIOIIECH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHHE B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJluy pocTa KUBOTHBIX U uenoBeka. CTaauu mocTIMOPHUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuoipl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszButue pacteHuil. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETYISLUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. Inemas.

Tabmuubr u cxembl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBD,
«PazMHOXeHUE ruapb», «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SUIEKIETKA U crepMaro3onna», «OCHOBHbBIE cTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pasButue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nATymKw», «JIBOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUIN,
«CTpoeHue ceMsiH OJHOJOJBHBIX U JIBYIOJBHBIX pPacCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UHMKI MXa», <« KHU3HEHHBIM  IUKI
MaroOpOTHUKA», « KU3HEHHBINA LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK WU
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIpenapaTax.

IIpakTnyeckass padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIHUX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpnens, I'. ne ®puza, T. Moprana. Poinb 0T€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBuiiosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHIATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUSL, THOPUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJOTMYECKUN,  IUTOJIOTHYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmup! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBI CKPEILIUBAHUS.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEIOBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. IlepBbiii 3akon MenHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKkOH MeHJens — 3aKOH pacLIEIUICHUs NPU3HAKOB. LluTosornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI10Te3a YNCTOTHI TaMeT.

AHanuzupytomee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHUS.
Pacmiennenune npu3HakoB py HETMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuuBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBBI  JUTMOPUAHOIO
CKpELIMBaHU.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemneHHoe
HACJICJOBAHWE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOpHsI HACJICICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONPEIEIEHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermueckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE IEMCTBHE
reHa. MHOXECTBEHHBIN aiienu3M. B3auMoJencTBUE HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onucras. [Tonmumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3NOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKITHIL.
['eHeTnyeckre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUs HACJIEICTBEHHONW NH(OPMALIMU B IOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

[Toptpersr: I'. Mennens, T. Mopran.

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpens», «AHanu3upyrouee cKpeuuBaHue», «HemoimHoe IOMHUHHpOBaHUEY,
«CrenyieHHOEe Haclel0BaHUE IPU3HAKOB Yy JApo3o¢uib», «['eHeTnka mnomnay,



«Kapuotun uenoseka», «Kapuotun gpozodunsy, «Kapuorum nTuisn,
«MHOX€eCTBEHHBIN ajljIeu3My, «B3auMoaencTBue reHOBY .

ObopynoBanue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB E€AMHOOOpasus
THOpUJIOB TIEPBOTO TOKOJEHUS W pAacIICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBUCUMOTO HACIJIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «Jpozodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UITBD».

IIpakTuueckass  paGora  «lM3yueHue  pe3ysnbTaTOB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PUIIBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl Opu  HOpMUPOBAHMM (PEHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanronHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
Moau(pukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIllHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
T€HETHYECKOr0 pa3HOOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WUHAYUUPOBAHHBIE MyTalMU. SaepHble WU
HUTOIIa3MaTuyeckue MyTtauud. CoOMaTUYECKUE U TOJOBble MyTauud. [IpuunHbI
BO3HUMKHOBEHUs MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOTO MpoLecca. 3aKOH TOMOJIOTMYECKHX pSJIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuu U U3MEeHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

[Toptperst: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
WU3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Meio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *XUBbIE U TepOApHBIE SK3EMIUIIPHl KOMHATHBIX PACTCHMIA,
pucyHku (dotorpadun) >KUBOTHBIX C PA3TUYHBIMU BUIAMUA U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOM HM3MEHUYMBOCTH. IlocTpoeHMe BapuallMOHHOrO psja H
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuorun dyenoseka. MexnyHapoaHas NporpaMMa MCCIEIOBAaHUS T€HOMaA
4yelloBeKa.  MeToapl  M3y4eHMs IEHETHMKM  YE€JIOBEKa:  I'€HEaJOTMYECKUH,
OJIM3HELIOBBIH, LIUTOI€HETUYECKUM, IIOIYJISIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[111P-ananu3a. HaciencTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HaACIEACTBEHHOW MPEapacroiokKEHHOCTHIO.
3HauYE€HHE MEJMIMHCKON T'€HETUKU B NPEIOTBPAIICHUH U JIEUEHUH I'€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-reHeTHYeCKoe KOHCYJbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IOHSATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckne (GakToOphl TOBBIIIEHHONW UYBCTBUTEIBHOCTH 4YEJIOBEKAa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYy»Xarouiei cpenbl. ['eneTnyeckas
IIPEPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdeMoHcTpanuu

Tabmuupl n cxemsl: «Kapuotun uenoBeka», «MeTonbl U3yUyeHUs] T€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHON.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss M CeleKuus. 3apOoXKACHHE CEIEKIMM W JOMECTHKALUU.
Yuyenue H. U. BaBumioBa o IleHTpax MpPOWCXOXKACHUS W MHOTO00pa3us
KYyJbTYPHBIX pacTeHui. Ponp cenekuuy B CO3MaHMM COPTOB PACTEHHHU M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctHd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl ceneKIMOHHOW paboThl. VCKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBU1Y AJIbHBIN. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
IPOU3BOAUTENIEH 1O MOTOMCTBY. OTOOp MO TE€HOTUIy C IOMOIIbKO OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUITy C nomolkko aHanusa JHK.

HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIUOHHOM  paboThl.
PannanmoHHbIN 1 XUMWYECKUA MyTareHe3 Kak HCTOYHUK MYTAlui y KYyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momydenust icXoAHOTO MaTepurana s CeJICKIIUN.

[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpusugoBas rHOpUIN3AIINS.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAuHr.  HeponctBenHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamus. [Ipeononenune Oecrioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. «3e1éHas
DeBoNoOYUAY.

CoxpaHeHre U M3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEN JJIg  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. J3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonnl cenexmumy, «OTnanéuHas rudbpuausanus», «MyTareHesy.

JlaGopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Okckypceusi «OCHOBHBIE METOJBl U JIOCTHIKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOMUCHBITATENBHBIN y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA I HAYUYHOTO LICHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKThI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTAHU3MBI, 170:¢ XapaKkTEpUCTUKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cuHre3. OOBEKTbl MHKPOOHMOJOTHYECKUX
texHosoruid. [Tpon3BoaCcTBO O€nka, aAMUHOKHUCIIOT M BATAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEUArONINecs B IPUPOie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMaTHUYECKHM
smOpuorere3. lcmonpb30BaHWE TaruIOWJOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SAUIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO/ TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUpPOBaAHUs U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBbI CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW WHKEHEPHUH.

Menuuuackue 6norexnosoruu. [loctrenomnuas nudposas meaunuHa. [TIP-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(dyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoauHTa
JUISL PELIEHUS 3a/1a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycraHoBieHHME MOJIEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-congepkamux BUpYCOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmunpt u cxemsl: «lcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nH)eHepus», «I 'eHHass HHKEHEepUs».

JlabopatopHnas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCITBIX TPOAYKTOBY.

JKcKypceusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1.3apoxkaeHne W pasBUTHE IBOJIONMOHHBIX IpPEACTABJICHHMI B
ounoJsioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /lapBuna.

JIBrKy1Me CUITbl 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHMU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunternueckorr Tteopun dBomonmu  (CTD). HelTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosse, Y. lapBun, C. C. YerBepukos, 1. U. llImansraysen, dx. Xonnern, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (no K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHus
npucnocoOsieHnii 'y pacteHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. Japsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «Muoroobpasue KyJabTypHBIX (GopMm
KammycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHuUsl HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIECHUS JABWXKYILIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJIbTAThI

[TonyssAuus Kak 3jeMEeHTapHas eIHHHIA 3BOJIOLUH. COBPEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3MeHeHue
reHooHa TOMyJSIMKM KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus k. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporiecc. KoMOuHaTHBHass WU3MEHUMBOCTh. Jlpelid TeHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHWs 4YacTOoT ajiened B nomymauusx. Oddexr
ocHoBatend. JIpgexm Oymwvirounoco 2opaviuika. CHUdCeHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha eenos 6
oonbwiux U manelx  nonyiayuax. Mwurpatuu.  M3omsums  momyJsiuii:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJoThuYecKas (pEnpoIyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBMXKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHKSA COLHAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco06IeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHUKPO3BOIIOLUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3MoB: MOp(hOIOruuecKue,
¢uznonornueckue,  OumoxumMuueckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKpOsBoOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONMIOMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi Ouopa3zHooOpazusi. MUKPOIBOJIONMS U KOIBOJIOLMS Mapa3uTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTalMoOHHAs HW3MEHYUBOCTHY, «llomymnsiuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyiue
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M30JSLUs MOMYJISIIUA CeBaHCKOU (hopenny,
«l'eorpaduueckast M30JSAUMA  JIMCTBEHHHIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypcKon», «llomyanruoHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopay, «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«HpycTpuanbsHell MenaHu3M», «Kusble uckomaemelie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX,
«Duznonornueckue anantanuny, «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukun», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHUI000pa30BaHUE
TpEX BHUIOB JaHJBIIIEH», «DKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUIL,
«ITonumounael pactreHui», «KamycTHo-peneuHblii THOPUIY.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydeslna NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0CO0€H OJHOTO
BUJID.

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHM3MOB U HX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJIbTAThI

Meroabsl HM3y4eHHs MakpoO3BOIMOUMHU. [laJIEOHTOJIOrMYECKHE  METOAbI
u3ydueHus oHBomouud. llepexogHsie ¢GopMbl W (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBoftouuu. CpaBHeHue ¢GJopsl U
dbayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bupabi-
SHAEMHUKHU U PEIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YYCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunabie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMIONUU. [IpuHyun cmenvl QyHKYUL.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuupbl U cxembl: «OUIOTEHETUUECKUN DSl JIOIMIAIN», « APXEONTEPUKCY,
«3Bepo3yoObie  smeps»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HBI 3eMian», «llpeii KOHTUHEHTOBY,
«PenmukTery, «HavampHble CcTaguy SMOPUOHAIBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbDy, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl 4YEJIOBEKa MW IIUMIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH YBOJTFOIIUN).

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHe *KU3HU HA 3emuie

Hayunpie tHmoTe3sl TPOUCXOXKICHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHayuHble pEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIACHHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnnanuanwy, JI. I[Tactepa. [IponcxoxkaeHue xu3HU 1 aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reojoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHWOTEHHBIH CHHTE3
OpraHnueckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpwu.
OOpazoBanue mnoiauMepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. .
Omnapuna, runore3a nepBuyHoro oyiapoHa JIx. XomnaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn u MeroApl €€ wu3yyeHus. lckomaeMble OpraHUYECKHe
octaTku. [eoxpoHonorus u e€ wMeroAbl. OTHocuTeNnbHas W aOCOIIOTHAs
reoXpOHOJIOrHUs. [' €0OXpOHOJIOrnYecKast Kaja: 30HbI, 3pPbl, IEPUOJIBI, STOXH.



HawanpHble sTambl opranudecko 3Bosrounu. [losiBiieHMe W 3BOMOLUSA
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHaJoT TEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOUOreHes3). IBOIIOIUOHHOE POUCXOKIECHUE
BUPYCOB. [IpoucxoxkiaeHne MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pacrteHuit Ha cymry. [losiBieHHeE CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymnd. CeMeHHble pacTeHus. [IpOMCXOKIIEHHE IBETKOBBIX
pPacTEHUMN.

OCHOBHBIE 3Tallbl JBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
IMO3BOHOYHBIMH >KUBOTHBIMH CYIIIU.

Pasutne xu3HM Ha 3eMie IO ’paM M MEepUuofaM: apxeu, MPOTEPO30i,
najeo3or, Me3030M, KkahWHo3ou. OOmas XapakTepucThka KiIuMmaTa u
reojorudyeckux npoueccoB. [losiBiieHME W pacHBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yCJIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMUYECKHE KPU3UCHI Ipouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHYECKUNA KPHU3HC, €r0
ocobenHoctH. [Ipobiema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYMIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. H.
Omnapun, /[x. Xonzaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas  MIKaIay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3Boouumn», «Cxema o0pa3oBaHUsl PYKaApPHOT
nyTéM cumoOnoreHneza», «Cucrema XuBOW TpUpPoAb», «CTpoeHue BHpYCay,
«Apomopdo3bl  pacteHuit»y, «PunnopuTe», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'onocemeHHbIe
pacteHus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMONTOCTHBIE,
«IInockue YepBUY, «YneHucToHorue», «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOM 3pe», «Pa3BuTne Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repObapuyM pacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIMH
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHUX, CKEJIEThl T[O3BOHOYHBIX JKMBOTHBIX, Yyyeja MTHUI[ U 3BEpel,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbIX, MYJISDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenuMpoBaHUE  ONBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUH B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi padora «J3yyeHue W omnMcaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTPOCHUS PACTEHMIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esOBEeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUIECKHE, AMOPHUOTIOTUYECKHE, (bU3HO0TI0T0-ONOXMMUYECKHE,
noBegeH4Yeckue. OTIIMYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBuokyue cuiibl ((pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHolieHrne OMONIOTMYECKUX U COIIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpas3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — O0IIUE MPEIKH Y€I0BEKOOOPa3HBIX 00€3bsH U
Jr0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJKHU JIIoAeH. HelloBEK yMEbli, epBbIe
U3TOTOBJICHUs OpYyAuN TpyZAa. YeloBeK NMpAMOXOAALIMN U NIEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuxku. YemoBek remenbOeprckuii  — 0o0mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEM XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu Adpuku.
[TasieoreneTrka v nMajieOreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc U noigumopdusm. [lonmynsiuuoHHBIE BOJHBI,
nperid renoB, murpanus U «3H@eKT ocHOBATEN» B MOMYJSLUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lomarne o pace. bonemme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YeloBEeKa IO IUIAHETE.
EnuncTBO  dyemoBeyecknx — pac. HaydHass  HECOCTOATENBHOCTH — pacu3Ma.
[Tpucnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH CpEmbl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bu3HONOTHIO YeIoBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
4eJIOBEUECKUX INOIyJsuui. buoconnanpHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTHYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHbY, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IPEBO  YEIOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
MPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIED,
«IIpenku uenoBeka», «ITarbl HIBOJIIOLUHU YEIIOBEKA», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM — OKaMEHENOCTEeH, NpeaIMeTOB MaTepUabHOU
KyJIbTypbl TpPEIKOB 4YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpauy HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YEJIOBEKA W KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOEHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKIlel cpeaou

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKosoruu. CBsI3b 9KOJIOTUU C APYTUMHU HAyKaMHu.



Metoasl skonoruu. IloneBbsie HaOMIOACHHS. DKCIEPUMEHTHl B SKOJIOTHH:
OpuUpojHble U JabopartopHble. MonaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKPY>KaIOIIEH Cpebl: TOKATBHBIN, PETHOHATBHBIN U TI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponoi. dopmupoBaHue
HKOJIOTHYECKOM KYJIBTYpPbI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Mertoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPYIKAIOLIEN CPEIBD).

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMOTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAeWCTBUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, FO. JIu6ux). TosepaHTHOCTb. DBPUOWOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHUIO K cBeTy. CHUrHajlibHas poJib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak »kojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmsbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kKaHuo0 BojgHOro Oananca. Knaccudukamus pacTeHUN MO OTHOHIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rIyOMHHas  TOAINOYBEHHAs,  BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
OCOOEHHOCTH cpell oOuTaHus opraHu3MoB. IlpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMbL. CyTOuYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuszHeHnHbie POpMBbI pacTeHU: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00OHUOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue bakTopsI. Bunet  OMoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUsI, XUITHUYECTBO, cCUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyaJn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, dadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B cCpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEITIOKpPOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KHUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OUTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
nuTaHus», «XumHuyecTBo», «llapasutusm», «Konkypenuus», «CuMOuo3»,
«Kommencanuszmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, Uyderna NTUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMU KUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWH W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBICHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIEHHE TNPUCTIOCOONICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rus BUAOB U MOILYJIA UM

DKOJIOTUYECKUE  XApaKTEpUCTHUKA  MOMYJIALIMH. [lomymsinuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0CcoOeHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSUU: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nomyiasuud. OueHKa YUCIEHHOCTU MOMYJIALINU.
JlnHamMuKa monmynsiiuyu U €€ peryJisiuus. bUOTHUYECKUI TOTEHUHAN IOIYJISIUH.
MopaenupoBanue IMHaAMUKA NOMYJsiuuK. KpuBble pocTa YUCIEHHOCTH MOMYJISLNHN.
KpuBbie BbDkHMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKojorMYecKod HuUIle Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3Konormyeckou
Hul. [loTeHnmanpHas u peanr3oBaHHAs HULIW.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISALUNY,
«IIpocTpaHcTBEHHAass  CTpyKTypa  Homyiasuum», «Bo3pacTHble  NHpaMuAbI
nonyysiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuszmMammn», «Moaens 3kosmornueckor Humm J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
pacCeseHUION.

Tema 9. Jxosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menum u cetn. AOUOTHUECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucteMax. KpyroBoport BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca uw  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YiCell, ONOMACCHI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cOo00IIecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLECCUM W UX IMPUYMHBL. AHTPONOIE€HHbIE BO3JICUCTBUS Ha
cykueccuu. Knumakcnoe coodiiectBo. buopasHoodpasue u nojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocuCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl u
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneu, nyCcmboltb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dropa u ¢dayna. CuHaHTpomm3alus TOpPOACKON ¢ayHbl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3gpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2psA3HeHUll  PA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

ITUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBl OPraHU3MOB B 3KOCHCTeME», «KpyroBopoT BemeCTB B 3IKOCHUCTEME),
«llenu nutanus (nmacTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMUIA YUCEID,
«IJKkonoruyeckas nupamuia OMOMacCh», «IKOJIOTHUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxkapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemecTB M MOTOK
DHEPTUU B arporieHo3ey, «[IpuMepsr ypoboskocuctemy.

O6opynoBanue: repdbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3Bepeil, repdapuu KyJbTYpHBIX M JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HSKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3ydyeHue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpCcUsi «IDKCKYpCHs B TUIIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOI0JIbHBIA WM TIOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcUsl «IJKCKypCUs B arposkocuctemy (Ha Mojie WIA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiemnanerapHasi o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyIIleCTBOBaJIa XM3Hb. Pa3BuTHE mpeacTaBiaeHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIiecTBoBaHUsl Onocdeprl. OcoOeHHOCTH OHOChEpHl Kak
r00anbHOU 3KOCUCTEMBI. JlMHaMudyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jeca, CTeNH, CABaHHBI,
NYCTBIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinnmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKLHMS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHLIMAA U
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanackuii, 3. 3rocc.

Tabmuner u cxemsl: «I['eocdeps 3emun», «KpyroBopor azora B mpupone»,
«Kpyrosopotr yraepoaa B mpupoae», «KpyroBopor kucimopoma B MpUpOe»,
«KpyroBopoT Boawl B mpupoae», «OCHOBHbIE OMOMBI Ccymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay», «Tailra», «Cmemanneiii gec», «IIIMpokoInCTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa

DKOJIOTMUECKHE KPU3UChl M MX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aymHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3Menenue kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIUIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannueckue cajpl M 300JI0THYECKUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMUMBOTO Pa3BUTHUSL YEIOBEYECTBA M MPUPOIBL.
PanmonaneHoe  MpPUPOAONONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOIME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowue 00cmyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OCHOBbI



sKOpeaburumayuu IKocucmem U Ccnocob6o8 6OopvdOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHuvix d9KoCUCEM.

JdemoHcTpanumn

Tabmumet W cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdepsl», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOEH yIpaBiIsIeMOT0 MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyJarolmuMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METaNpPEIMETHBIE U IPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O00YYarONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNPABOCO3HAHUS  DKOJIOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TIaHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH TOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlIECCaM CaMOIMO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YEJTOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYpPHOMY HACJIEIUI0 U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKpYXKaroIlIen cpeae.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIIMXcsl pyKOBOJCTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATCIILHOCTH B TPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOM ESITEIHHOCTH, B TOM YHCJI€ B YACTH:

1)rpamaaHncKoOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX TMpaB MU OOS3aHHOCTEH, YyBaXKEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NpPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4y, YBaXXUTEJIBHOIO
OTHOIIEHUSI K MHEHHMIO ONIMOHEHTOB MpHU OOCYXJAEHUHU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM KpaW, CBOXWO PonauHy, CBOM S3BIK M KYJBTYDY,
MIPOIIIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLIEHHWE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM IIPUPOJIBI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLUOHAIBHOIO 0J1ar0MOJTyYH:

NOHMMAaHUE U peaju3alus 300poBOro M 0Oe3omacHOro oOpasa >KHU3HU
(310poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE IEHHOCTH TPAaBWJI HHJMBHUAYATbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymie mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN A
OKPYXKaIOLIEH CPEeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HAHUST W YMEHUSA TpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOAEHME  TIpaBUJ  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPAaHY BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKarolleu
OPUPOIHON cpelie, YMEHUE MPOrHO3UMPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI MPEANPUHUMAEMBIX JIEHCTBUH U MPEAOTBpAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAAHMU LIEIOCTHOTO
IpEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXPAaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3AIINU:
o0Oecrie4eHns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, OMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHHuss  Mmepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYECHUS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHAYYHbIE MOHATHUS, OTPaXKaroIne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHHUE, MpOoliecc,
cucTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleloBaHue,  HaONIOJIEHHe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHbIC Y4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecrieunBaroIIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIOCOOHOCTD
o0yyJaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUS W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBHS B
MO3HABATEILHOU U COIIMAIBHOM MPAKTHKE.

B pesynpraTte w3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCaIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefiCTBUSIMM:

1)0a30Bble JIOrHYecKue AeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalIW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBSICHEHUS (DAKTOB M SBICHUHN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPaACCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbIC, 10
aHaAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUH B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHBIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2)0a30Bble HCCJIEI0BaTEIbCKHE AeiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3aHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMUPOBATH HAYUYHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH [PUYMHHO-CIICACTBEHHBIE CBSI3M U AKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHl sl JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a]]aBaTh NapaMEeTPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpPMALUU (TEKCTE yueOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTMYECKUX CIIOBapsiX H
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UpPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbOopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OXOAUMOMN JJIsSI BBIMOJHEHUST YUEOHBIX
3a/1ay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCITOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIA fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiornyeckod uHQOpMarMen: TPUMEHATh XUMHUYECKHE, (QU3HYECKUEe U
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAaclO3HABaHWSA W 3aUTHl  WH)OpMAaIuH,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1)o61enne:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMHI JIPYTUX YYaCTHUKOB
JMajora WIA JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAA JeSITeILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIeHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHO pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3MLHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS TpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUSAX M IOCTYINKAaxX IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyaLUsX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAaH pEIIeHHs MpoOJeMbl ¢ yu&€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIDKEHHIO;



MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH,

3)npunsitue cedsl U APYrux:

MPUHUMATh ce0sl, MTOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apryMEHThl JPYTUX IMpU aHaiu3e pe3yJbTaToB
NEATEIIbHOCTH,

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKHU;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH IPYTOTO YeIOBeKa.
MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YeOHOro MpeaMmera
«buonorusiy Ha yrayOJNE€HHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecleyeHue
npodunabHOro  o0y4yeHuss  oOyuaromuxcs — Ouosnornd. OHH  BKIIIOYAIOT:
cnierududeckue s OMOJIOTHN HAayYHbIE 3HAHUSI, YMEHUS ¥ CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIMU W MPEOoOpPa30BaHUIO 3HAHUM, BHUJBI JIEITCIHHOCTH TI0
MOJIYYEHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cuUTyauusix. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
rojiamMm U3y4YeHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO TpeameTa «buonorus» B 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMUM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWHW MPoOJEeM  PAIMOHAIBLHOTO
MIPUPOIOTIOIB30BAHMS, O BKJIAJE€ POCCUICKUX U 3apyOC)KHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKUE TEPMUHBI M TIOHATHS (PKU3HB, KIIETKA,
OpraHus3M, MeTaboiu3M, TOMEOCTa3, CaMOpPEryJisilks, CaMOBOCIPOU3BEICHHE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o meHTpax
MHOTOOOpa3usi Y  MPOUCXOXKJCHUS  KYJIbTYPHBIX  PACTEHUMH),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON U3MCHYUBOCTHU H. . Baunona), MPUHLIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMH HAy4YHOTO IO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTpOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, YMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ oOpraHuzmMa  (OHTOTreHe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYyHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEeIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATallaMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX IPYIIIT;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBIISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOT'HO3EI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyNIHpys Ielib HCCIENOBaHUS, aHAIU3HPOBATh IOJYyUYEHHBIC
pE3yJIbTATHI U ICTATh BBIBOIBI;

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe Mo OMOJIOTHH,
HKOJIOTUM M MEIHIIMHE, MPOBOJUMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyONIMYHO  TPEACTaBIATh  IMOJyYEeHHbIE  pe3yJbTaThl Ha  yUYEHHYECKUX

KOH(pEpEeHLIUSAX;
yMEHHE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obsacthu  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa U CO3JIaHHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILIECTBISATh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccrnoHalbHOM
NEATETLHOCTH B 00JAaCTH OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILIEBOM MPOMBIIIEHHOCTH, YIIIyOJSATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TPOodeccuu u
NpOAODKeHHE OHMOJIOTHUECKOTO O00pa3oBaHHMsA B  OpraHU3alUsAX  CPEIHETrO
po(eCCHOHAILHOTO U BHICIIETO 00Opa30BaHUs.

[IpenmeTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUU SKOJOTUYECKHUX
npoOJieM 4YeloBEYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHE BJaJeTh CHUCTEMOW OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM MUpaMHJIbl SHEPruu), rumore3nsl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMy BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIIOIMKA HAa TEHOMOH/I TOMYJISIIHH,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaNpaBICHUIA
3BOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

yMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOIUH,
JIBUOKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€d  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUsl, €JUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEeMbIMU OMOJIOrMUYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe PadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

yMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeacrBamu, GopMyaupys 1edb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJIYYEHHbBIC
pE3yNbTaThI U ICNIaTh BHIBOBL;

yMEHHE Y4YacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATh  MNOJyYEHHbIE  pe3yJIbTaTbl HAa  YYEHUYECKHX
KOH(EPEHIIUSX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccruoHanbHOU
JEATEIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SMCTBA, MHIIEBON
MPOMBINIUICHHOCTH, YIJIyOJISITh TIO3HABATEIbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHMU3ALMIX CpPeAHEro MpodeCcCUOHATBHOTO U
BBICIIIETO OOpa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanme
(undposbie)
n/  pasgeqoBuTeM = Bcer  Koutposbusl  IIpakTuvecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThI e paboThI
pecypchl
bu6mmoreka [IOK
buonorus xak
1 1 https://m.edsoo.ru/7f41¢2
HayKa
92
but6mmoreka [IOK
JKuBbie cucTemsl
2 2 https://m.edsoo.ru/7f41¢2
U X U3YYCHHE
92
bubmunoreka LIOK
3 buonorus kneTku 2 0.5 https://m.edsoo.ru/7f41¢c2
92
XuMmudeckas but6mmoreka [IOK
4 OopraHu3aIus 10 1 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
CrhocHIe 1 but6mmoreka [IOK
5 P 8 0.5 2 https://m.edsoo.ru/7f41¢c2
(YHKLINU KIETKA
92
OOMeH BelecTB bubmunoreka LIOK
6 Y TIPEBpAIIICHHE 9 1 https://m.edsoo.ru/7f41¢c2
SHEPTUH B KIIETKE 92
Hacnencrennast
uH(opMaI 1 bu6nuoreka [IOK
7 P . 9 0.5 https://m.edsoo.ru/7f41¢c2
peanm3anus e¢ B 9
KJIETKE T
. bubmunoreka LIOK
Kuzne
8 VSHCHHBIT 6 1 1 https://m.edsoo.ru/7f41¢2
ITUKJT KJICTKH
92
Crpoenue n bu6nuoreka [IOK
9 byHKIIUN 17 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
PasmHOXeHUE B bubmunoreka LIOK
10 pazBuTHE 8 1.5 https://m.edsoo.ru/7f41¢c2
OpPraHu3MoB 92
['eneruka —
HAVKE O bubmuoreka [{OK
11 4 2 0.5 https://m.edsoo.ru/7f41¢2
HACJICJICTBEHHOCT

nun

92



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

A3MEHYHUBOCTHU
OpTaHU3MOB
3aKOHOMEPHOCTHU bubnmoreka [JOK
12 HACJIEICTBEHHOCT 10 1 https://m.edsoo.ru/7f41c2
U 92
3aKOHOMEPHOCTH bubmuorexa LIOK
13 p 6 | hitps://m.edsoo.ru/7f41c2
A3MEHYHUBOCTH
92
Cenerika bubmuoreka [{OK
14 3 1 0.5 https://m.edsoo.ru/7f41c2
JeJIoBeKa
92
Cerexiuis bubmuoreka [{OK
15 H 4 1 https://m.edsoo.ru/7f41c2
OpraHU3MOB
92
buorexnonorus bubmunoreka LIOK
16 U CUHTETHYECKasd 4 https://m.edsoo.ru/7f41c2
OMOJIOr U 92
17 Pe3epBHOE Bpems 1
OBIIEE
KOJIMYECTBO
102 3,5 13
YACOB I10

ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HanmenoBan KoauvecTBo 4acoB DJIeKTPOHHbIE
ue pa3iesioB ungppoBbIe
Ne i/mn P Bcecer  Kourpoabn IpakTHYeCcK (midpp )
U TeM oOpa3oBaTe/ibHbIEC
0 ble padoThbI e padoThbl
NMPOrpamMmbl pecypcsbl
3apoxIeHue u
pasBuTHe
Bbu6nuoreka [JOK
SBOJIIOIIMOHH
1 4 https://m.edsoo.ru/7f41c
BIX
c74
MIPE/ICTaBICHH
i B OMOJIOTHH
Mukpo3BoIHO bubmmoreka [JOK
2 s u eé 14 2 https://m.edsoo.ru/7f41c
pe3yabTaThl c74
MakposBoto bubmmoreka [JOK
3 s u € 6 1 https://m.edsoo.ru/7f41c
pe3yabTaThl c74
IIpoucxoxncH
R —— bu6mmoreka [IOK
4 P 15 1.5 https://m.edsoo.ru/7f41c
KHU3HU Ha
c74
3emie
[Ipoucxoxaen bubanorexa [HOK
5 ve YelioBeKa — 10 1 https://m.edsoo.ru/7f41c
aHTpPOIIOreHE3 c74
DKonorus —
HayKa o
B3aMMOOTHOIII
SHUSIX
bu6mmoreka [IOK
OpPraHHU3MOB U
6 3 0.5 https://m.edsoo.ru/7f41c
HaJOpTaHu3Me
c74
HHBIX CUCTEM
c
OKpYKaroleun
cpenoiu
Opranusmel 1 bubmmoreka [JOK
7 cpena 9 1.5 https://m.edsoo.ru/7f41c
oOuTanus c74
DKoI0TUs bubmuorexa [JOK
8 BHUJIOB U 9 0.5 https://m.edsoo.ru/7f41¢c
MO c74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OKonorus
COOBILECTE bu6mmoreka [IOK
9 H ) 12 0.5 https://m.edsoo.ru/7f41c
OKOJIOrIYECK
c74
W€ CUCTEMBI
buocdepa — bubmuorexa [JOK
10 rio0anbHas 6 https://m.edsoo.ru/7f41¢c
3KOCHUCTEMA c74
YenoBek u Bbu6nuoreka [JOK
11 OKpY’KaroIast 6 https://m.edsoo.ru/7f41c
cpena c74
12 PesepBHOE g
BpeMs
OBLIEE
KOJIMYECTBO
102 7.5
YACOB I1O

ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC

Ne

~

Tema ypoka

KoanuecTBO 4acoB

Bce
IO

KonTpoa
bHbIE
padoThI

MMpakTuya
ecKue
padoThI

JJIeKTpPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

buonorus xax
KOMIIJIEKCHAsI
HayKa U Kak
YacTh
COBPEMEHHOTO
oOmecTBa

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122https://m.e
dsoo0.ru/863e632a

Kusreie
CHUCTEMBI U UX
CBOIICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/863e6564

YpoBHeBas
OpraHu3arus
KHUBBIX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

Uctopus
OTKPBITUS U
W3yUYeHUS
KJIETKH.
Knerounas
Teopust

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

MeTtonanl
MOJIEKYJIIPHOU
1 KJIETOYHOU
OHMOJIOTHH.
IIpakTrueckas
pabora
«3yuenune
METOJIOB
KJIETOYHOU
Oouooruu
(xpomatorpadu
i,
anekTpodopes,
muddepeHnuan
bHOE
HEHTPUPYTHPOB

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e674¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

anwue, [11{P)»

XuMu4eckuit
COCTaB KJIETKU

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

MuHepanbHbie
BEIECTBA
KJISTKHU, X
Ouooruyeckas
pOJIb

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e674¢

Opranunueckue
BEIIECTBA
KIICTKH —
OenKu.
JlaGopaTtopHas
paborta
«Ob6Hapyx’eHue
OEIKOB C
MTOMOIIIBIO
Ka4yeCTBEHHBIX
peaxkuuii»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

CBoiicTBa,
KJIacCU(UKALIHS
1 QyHKITUU
OCIIKOB

Bbu6nuoreka [JOK
https://m.eds00.ru/863e6b72

10

Opranunueckue
BELIECTBA
KJIETKH —
YIJIEBOJIbI

bu6mmoreka [IOK
https://m.eds00.ru/863e6870

11

Opranuueckue
BELIECTBA
KJIETKH —
JIMITU ABI

bu6mmoreka [IOK
https://m.eds00.ru/863e6870

12

Hykneunosblie
kucnotel. JJHK
u PHK.
Jlaboparopuast
pabora
«HccnenoBanue
HYKJIEMHOBBIX
KHCJIIOT,
BBIJIETICHHBIX U3
KJIETOK
Pa3IUYHBIX

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

OpraHu3MOB)

13

Crpoenue u
¢byukaun ATO.
Jlpyrie
HYKJICO3UATPUD
octatsl (HTD)

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

14

CexBeHUpPOBaHU
e JIHK.
Mertobl
T€HOMUKH,
TPAHCKPUIITOMU
KU, IPOTEOMUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

15

MeTtonanl
CTPYKTYpPHOM
OHOJIOTHH.
3auér
«XUMHYECKUM
COCTaB KIJICTKH)

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0https://m.ed
$00.ru/863e716¢

16

Tunbl KIETOK.
IIpoxapuornuec
Kasi KJIeTKa

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0https://m.ed
$00.ru/863e716¢

17

Crpoenue
JYKapUOTHYECK
OM KJIETKHU.
IIpakTrueckas
pabora
«3yuenune
CBOICTB
KJIETOYHOU
MeMOpaHbD»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0https://m.ed
$00.ru/863e716¢

18

[ToBepXHOCTHBI
U ammapar
KJIETKH

19

OnnomeMOpaHH
bl€ OpraHOU/bI
KJIETKH.
IIpaxTrueckas
paborta
«3yuenne
JBYOKEHUS
LIUTOILIAa3MBbI B
PacTUTEIBHBIX

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6ff0https://m.ed
$00.ru/863e716¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

KIJIICTKax»

20

[TonyaBTOHOMH
bI€ OpraHOU/IbI
KIICTKU:
MHUTOXOHAPUH,
IJ1aCTUuAbI.
Jlaboparopuast
paborta
«HccnenoBanue
1a3Moin3a u
JIeTIa3MOoJIn3a B
PacTUTETBHBIX
KIIETKaX»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6{f0https://m.ed
$00.ru/863e716¢

21

HememOpanHubie
OpTaHOUIBI
KIICTKH

Bbu6nuoreka [JOK
https://m.edso0.ru/863e6ff0https://m.ed
$00.ru/863e716¢

22

Crpoenue u
byHKUIMU spa

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e6{f0https://m.ed
$00.ru/863e716¢

23

CpaBHuTENbHAS
XapaKTePUCTHKA
KIJIETOK
9YKapHoT.
JlaGopaTtopHas
paborta
«3yuenne
CTPOCHHS
KIJIETOK
pa3IUYHBIX
OpPTaHHU3MOBY.
3auér
«CtpoeHnue
YKapUOTHYECK
Ol KJIETKW»

0.5

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e6{f0https://m.ed
$00.ru/863e716¢

24

AccuMumanus u
JTIACCUMUIISALIAS
— JIB€ CTOPOHBI
MeTabdoau3Ma.
Tuner oOMeHa
BEIIIECTB.
Jlaboparopuast
pabora

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e766¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
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«3yuenune
KaTaJIUTUYECKO
1 aKTUBHOCTH
dhepmeHTOB (Ha
npuMepe
aMmIIa3bl WK
KaTaJia3bl)»

25

DepMEeHTATUBH
BIN XapakTep
peakuuii
KJIETOYHOTO
MeTabonu3ma.
Jlaboparopuast
pabora
«3yuenune
(hepMeHTaTUBHO
ro
pacilernieHus
nepokcuIa
BOJIOPOJa B
pPaCTHTETBHBIX
1 )KUBOTHBIX
KIIETKaX»

0.5

Bbu6nuoreka [JOK
https://m.eds00.ru/863e766¢

26

benkn-
aKTHBATOPHI U
Oenku-
MHTUOUTOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

27

ABTOTpOQHBIIH
THTT OOMEeHa
BEIIIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/863e7¢98

28

dotocunTe’

bu6mmoreka [IOK
https://m.edsoo.ru/863e7¢98

29

XEeMOCHHTE3.
JlaGopaTtopHas
paborta
«CpaBHeHHE
MPOIIECCOB
¢dboTocuHTE3a U
XEMOCHHTE32

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e7¢98

30

AHa’poOHbIE
OpPTraHHU3MBI.
Buanl

bu6mmoreka [IOK
https://m.edsoo.ru/863e7¢98



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

OpOKEHUSI.
Jlaboparopuast
pabora
«CpaBHeHue
MPOIIECCOB
OpoXeHus 1
TIBIXaHUS

31

AspoOHbIE
OpTaHU3MBI.
OTansl
HEPTEeTUYECKOT
0 oOMeHa

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e7¢98

32

DHeprus
MeMOpaHHOTO
rpagueHTa
MIPOTOHOB.
Cunre3 ATO:
pabora
MIPOTOHHOM
AT®-cunTassl

bu6mmoreka [IOK
https://m.edsoo.ru/863¢7aae

33

Peaknuu
MaTpUYHOI'O
CHHTE3a

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢

34

Tpanckpunuus
— MAaTpUYHBIN
cunte3 PHK

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e¢796¢

35

Tpaucmauus u
€€ nTanbl

Bbu6nuoreka [JOK
https://m.eds00.ru/863e796¢e

36

KoaupoBanue
aAMUHOKHCIIOT.
Ponb pubocom B
OouocuHTese
Oenka

Bbu6nuoreka [JOK
https://m.edso0.ru/863e796¢e

37

Opranuzanus
reHoma y
MPOKAPHOT U
9YKapHOT

bu6mmoreka [IOK
https://m.eds00.ru/863e796¢e

38

MonekynspHbie
MEXaHU3MBI
JKCIIPECCHH
I'€HOB Y
3YKapHuoT

bu6mmoreka [IOK
https://m.eds00.ru/863e796¢e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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Bupycer —

BHEKJICTOUHBIE
(bopMBI KU3HU
1 o0JHUraTHbIe

19 Mapa3uThl. 0.5 bubmmoreka [JOK
[MpakTHueckast ’ https://m.edsoo.ru/863e7540
paborta
«Co3nanue
MOJIENHN
BHUPYCa»

Bupychsie
3a00JIeBaH U
40 yertoBeKa bu6mmoreka [IOK
’ https://m.edsoo.ru/863e7540
JKHBOTHBIX,
pacTeHui
HanorexHonoru
bu6mmoreka [IOK
41 A B OMOIOTUH U
https://m.edsoo.ru/863e¢7540
MEULNHE

4 JKus3HeHHbIH Bbu6nmuoreka [JOK
UK KJIETKA https://m.edsoo.ru/863e¢7540

43 MaTtpuuHslii bubmmoreka [IOK
cunte3 JJHK https://m.edso00.1ru/863¢7540
XpOMOCOMBI.

Jlaboparopuast
pabora
bu6mmoreka [IOK
«3yuenune
44 XDOMOCOM Ha 0.5 https://m.edsoo.ru/863e81b6https://m.e
p dsoo0.1u/863¢831¢
TOTOBBIX
MHUKpOIIpernapaT
ax»
Jenenue bubmuorexa [JOK

45 KJIETKH — https://m.edsoo.ru/863e81b6https://m.e
MHUTO3 dsoo0.1u/863¢831¢
Tume! KJIEeTOK.

Kapuokunes u
LIUTOKHUHES.
Jlaboparopuast

46 aGora 0.5 Bbu6nuoreka [JOK
p ’ https://m.edsoo.ru/863e7f4a
«HaOmronenne
MHTO3a B
KJIETKaX

KOHYHMKa



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

KOpeIlKa JTyKa
(Ha TOTOBBIX
MUKpOTpernapar
ax)»

47

Perynsuus
JKU3HEHHOT O
KA KIETOK

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6

48

Opranusm kak
€IMHOE 11EJI0E.
3auér
«Opranusm Kak
€IMHOE LIETI0E»

bu6mmoreka [IOK
https://m.edsoo.ru/863e8436

49

Tkanu
pacTeHUN.
Jlaboparopuast
pabora
«3yuyenune
TKaHen
pacTeHui»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d115a

50

Txanu
JKHUBOTHBIX U
YeJI0BeKa.
JlaGopaTtopHas
paborta
«3yuenne
TKaHen
KHUBOTHBIX»

0.5

Bbu6nuoreka [JOK
https://m.edso0.ru/863d7d98

51

Opransl.
Cucremsl
OpraHoB.
JlaGopaTtopHas
pabora
«3yuyenune
OpraHoB
LIBETKOBOTO
pacTeHus»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d7d98

52

Omnopa tena
OpraHu3MoOB

bu6mmoreka [IOK
https://m.edsoo.ru/863d7fle

53

JBmxeHnue
OpraHU3MOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863d7fle

54

Ilutanue
OpraHu3MoOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863d809a



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d809a

Ilutanue

MTO3BOHOYHBIX
55 JKUBOTHBIX. Bbu6nmuoreka [JOK
[TumeBapuTens https://m.edsoo.ru/863d82ca
Hasl CHCTeMa
YyesoBeKa
56 Jpixanue bubmuorexa [JOK
OpPTaHU3MOB https://m.edsoo.ru/863d84fa
Jpixanue
57 TMO3BOHOYHBIX bubmuorexa [JOK
JKHBOTHBIX U https://m.edsoo.ru/863d84fa
YyesjoBeKa
Tpaucnopt
53 BOLLECTE bu6mmoreka [IOK
H Y https://m.eds00.1ru/863d86¢c6
OpraHu3MOB
KposenocHas
cucTeMa
bu6mmoreka [IOK
59 IMO3BOHOYHBIX
https://m.eds00.1u/863d8856
JKMBOTHBIX M
YyesjoBeKa
60 Brinenenue y Bbu6nmuoreka [JOK
OpPTaHU3MOB https://m.edso00.ru/863d89d2
61 3ammura y bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/863d8d74
NmmyHHas
62 cHCTeMA bu6mmoreka [IOK
https://m.edsoo.ru/863d819%a
YyesjoBeKa
Paznpaxumocts
63 R — bu6mmoreka [IOK
pery it y https://m.eds00.1u/863d9260
OpraHu3MOB
I'ymopanbHas
perymsus u
64 SHIOKPUHHAS bubnnorexka HOK
cucTeMa https://m.eds00.1u/863d9260
JKMBOTHBIX M
YyesjoBeKa
Dopmbl
65 a3MHOXKECHUS bubmorexa [TOK
P https://m.eds00.1u/863d93b4
OpraHU3MOB
66 ITonoroe

pa3sMHOXCHHE



https://m.edsoo.ru/863d82ca
https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d8856
https://m.edsoo.ru/863d89d2
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67

Meiios

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e7f4a

68

l'amerorenes.
O6pa3zoBanue u
pasBuTHe
MOJIOBBIX
KJIETOK.
JlaGopaTtopHas
paborta
«3yuenune
CTPOCHHUS
MTOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoOTpenapar
ax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e7{4a

69

NunuBunyansH
0€ pa3BUTHE
OpraHu3MOB —
OHTOT'CHE3

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e7f4a

70

3akiagka
OpraHOB U
TKaHEH nu3
3apOBIIIEBHIX
JINCTKOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e7f4a

71

Pocr n
pa3BuTHE
KUBOTHBIX.
JlaGopaTtopHas
paborta
«BbIsBIEHUE
MIPU3HAKOB
CXOJICTBa
3apoJbIIen
MMO3BOHOYHBIX
KUBOTHBIX)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e7{4a

72

PazmuoxeHue u
pa3BuTHE
pacTeHUN.
Jlaboparopuast
paborta
«CtpoeHnue

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

OpraHoB
Pa3MHOXKEHUS
BBICIIIUX

pacTeHui»

73

Hcropus
CTaHOBJICHUS U
pa3BUTHS
TEHETHKH KaK
HayKH

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8612

74

OcHoBHBIE
IIOHATHUA N
CHUMBOJIbI
TeHETHUKH.
JlaGopaTtopHas
paborta
«JIpo3oduna
KaK 0OBEKT
T€HCTUYCCKUX
HCCIIEIOBAHUI»

0.5

Bbu6nmuoreka [JOK
https://m.edso0.ru/863e8612

75

3aKOHOMEPHOCT
Y HaclleJIOBaHUS
MIPU3HAKOB.
MounorubpuaHo
€ CKpEeIIBaHuE.
[IpakTnueckas
pabora
"N3yueHue
pe3yJbTaToB
MOHOTHOPHTHOT
O CKpeIIMBaHUs
y Ipo3o¢uibr”

0.5

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8612

76

uTonoruyecku
€ OCHOBBI

MOHOTHOPHTHOT
0 CKpeIIUBaHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8878

77

AHaJIM3UPYIOIIIE
€ CKpelIUBaHue.
Henonnoe
JOMUHHUPOBAHU
e

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8878

78

Jurudpumnoe
CKpCIIMBaHUE.

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863¢89a4



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

[IpakTnueckas
paborta
«3yuenune
pe3yJIbTaToB
TUTHOPUTHOTO
CKpEIIUBAHUS Y
TPO30(UITBDY

79

[uTonoruyecku
€ OCHOBBI
TUTHOPUTHOTO
CKpEIIUBaHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863¢89a4

80

CueruieHHoe
HACJIELOBAHUE
MPU3HAKOB

Bbu6nmuoreka [JOK
https://m.eds00.ru/863e8c60

81

XpomocoMHast
Teopus
HACJIEICTBEHHO
CTH

Bbu6nunoreka [JOK
https://m.eds00.ru/863e8c60

82

I'eneTuka nmomna

Bbu6nmuoreka [JOK
https://m.eds00.ru/863e8c60

83

I'enoTun xak
LIEJIOCTHAS
cucTeMa. 3a4éT
«['eneTnka»

Bbu6nmuoreka [JOK
https://m.eds00.ru/863e8c60

84

I'eneTnueckuit
KOHTPOJIb
pa3BUTHSA
pacTeHui,
JKMBOTHBIX B
YyeJIOBEKa

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8c60

85

M3MeHYHBOCTD
MPU3HAKOB.
Buanl
H3MEHYUBOCTH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8efe

86

Monudukaryon
Has
W3MEHYUBOCTH

87

Bapuanuonnsiii
panu
BapI/IaI_II/IOHHaSI
KpHUBasl.
Jlaboparopuast

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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pabora
«HccnenoBanue
3aKOHOMEPHOCT
el
Moau(UKAITMOH
HOH
M3MEHYUBOCTH.
[Toctpoenue
BApUALIMOHHOTO
psna u
BApUALIMOHHOMN
KpUBOI»

88

I'enoTunuuecka
i
H3MEHYNBOCTD.
KoMOunarusaa
s1 U3MEHYHBOCTD

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8efe

89

MyTtanuonHnas
U3MEHUYUBOCTb.
IIpakTrueckas
pabora
«MyTtanuu y
npo3odusl (Ha
TOTOBBIX
MHKpOIIpernapaT
ax)»

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCT
u
MYyTaIlMOHHOTO
mporiecca.
ONUreHEeTHKA U
SIIUTCHOMUKA

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

91

I'enetuka
YeloBeKa.
[IpakTnueckas
pabora
«CocraBienue
Y aHaju3
POAOCIIOBHOM

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

92

MeTtonanl
MEIUITUHCKOUN
T€HETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

93

3HaueHue
MEIUITTHCKOM
TeHETUKHU B
MpEeAOTBPAIEHU
M U JICUCHUH
FeHETUYECKHUX
3a001eBaHNM
YyeJIOBEeKa

Bbu6nuoreka [JOK
https://m.edso0.ru/863e8d78

94

OcHOBHBIE
MTOHSTHS
CEJIEKIIUH.
JlaGopaTtopHas
pabora
«3yuenune
COpTOB
KYJIbTYPHBIX
pacTeHuil u
nopona
JOMalTHUX
AKHUBOTHBIX»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

95

Metonasl
CEJIEKIINOHHON
paboTHI.
JlaGopaTtopHas
paborta
«3yuenune
METO/IOB
CeJICKLIUU
pacTeHun»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214

96

Hoctmxenus
CeJICKLIUU
pacTeHui u
JKUBOTHBIX.
[IpakTnueckas
paborta
«ITpuBHBKa
pacTeHui»

Bbu6nuoreka [JOK
https://m.eds00.ru/863e9336

97

Coxpanenue,
U3Y4YECHUE U
UCTIOJIh30BaHUE
TCHETHYECKUX

pecypcoB

Bbu6nmuoreka [JOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

98

buorexnonorus
KaK HayKa u
oTpacib
MPOU3BOACTBA.
[IpakTnueckas
paborta
«3yuenne
00BEKTOB
OMOTEXHOJIIOTHH
»

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e€9336

99

OcHOBHBIE
HaInpaBJICHUSA
CHHTETHUUECKOM
OHOJIOrUH

bu6mmoreka [IOK
https://m.edsoo.ru/863e€9336

10

XpoMOCOMHas 1
TeHHast
UHXEHepus

bu6mmoreka [IOK
https://m.edso0.ru/863e€9336

10

Memunuackue
OMOTEXHOJIOTHHA

Bbu6nmuoreka [JOK
https://m.eds00.ru/863e9336

10

Pe3epBHbIit
YPOK.
IToBTOpEHME,
000011IcHNE,
cUcTeMaTu3alu
sl 3HAHUHU

OBILIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME

102

3,5

13.5



https://m.edsoo.ru/863e9336
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https://m.edsoo.ru/863e9336

11 KJIACC

KoanuectBo yacos DIeKTPOHHBIE
Ne Tema ypoka Kourtpoar  IIpaktnyec  uudpoBbie
n/n Bcero | HBIE KHe oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypchl
bubmunoreka LIOK
1 IBOMHOIHOHHAS 1 https://m.edso0o0.ru/863e95
teopusa Y. J[apsuna 70
JIBOKyIIIHE CHITBI bubmmoreka [JOK
2 SBOJTIOIIUY BHJIOB MO 1 https://m.edsoo.ru/863e9d
Y. lapBuny a4
boprba 3a https://youtu.be/lcdYtWe
3 CyILIECTBOBaHUE, 1 pPDQ
©CTEeCTBECHHBIN H
HCKYCCTBEHHBIH OTOOP
®opmupoBaHue bu6nuorexa [IOK
4 CHUHTETHYECKOM 1 https://m.edsoo.ru/863ea2
TEOPHUH IBOJIIOLHH Oe
OTalbl
SBOIIOIIOHHOTO but6moreka [IOK
5 npoiiecca: 1 https://m.edsoo.ru/863ea2
MUKPO3BOIONUSA U Oe
MaKpOAIBOJTFOITUS
Homynsmms — bubmmoreka ITOK
6 3JeMEeHTapHast 1 https://m.edso0.ru/863e99
€IMHHUILIA HBOJOLNHI c6
3aKOH r€HETHYECKOT0
paBHOBecus JIx.
Xapau, B. Baitn6epra. https://youtu.be/XOCyan
7 JlaboparopHas paboTa 1 0.5 cwg7g
«BoisiBICHNE
U3MEHYHBOCTH Y
0co0el 0IHOrO BHIA)
bubmunoreka LIOK
8 DEMCHTapHBIC 1 https://m.edsoo.ru/863e9¢
(haKTOPBI SBOJIONUH le
3(1)(1)GKT OCHOBATEIIA. Buomuorexa HOK
9 OddexT OyThIIIOUHOTO 1 https://m.edsoo.ru/863e9¢
TOPJIBIIIIKA le
10 Murpauuu. M3onauumn 1 bu6mmoreka [IOK



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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MIOITYJISLIAMN:
reorpaguueckas,
Ouonornyeckas

https://m.eds00.ru/863e¢9¢
le

EcrectBennslit oT60p

but6mmoreka [IOK

11 — HaIpaBJISIIOLINI https://m.edsoo.ru/863e9%e
(dakTop IBOIOIUH do
but6moreka [IOK
12 [TonoBoit oT6OP https://m.edsoo.ru/863¢9d
a4
[Tpucnoco61eHHOCTh
OpPraHU3MOB KaK
pe3yabTar
MUKPOIBOJIOIIHH.
Bbubmunoreka LIOK
JlaboparopHas paboTa
13 0.5 https://m.edsoo.ru/863e¢9d
«3yyenune ad
apoMop(ho30B u o
UA0AJANTALUN y
pacteHuii u
KHUBOTHBIX)»
IIpumepsr
npucrnocoOIeHui y
OpPTaHU3MOB:
MOpP(OJIOTHYECKHE,
(bU3HOTIOTHYECKHE,
bubmunoreka LIOK
OMOXHMMUYECKHE,
14 0.5 https://m.edso0.ru/863¢9d
MIOBEJICHUECKHE. ad
JlaboparopHas paboTa o
«IIpucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAS
[EIeCO00Pa3HOCT)
Bupn, ero xpurepuu u
CTPYKTYpa.
PYIIYP but6moreka [IOK
JlaboparopHas paboTa
15 0.5 https://m.edsoo.ru/863e9d
«CpaBHEHME BUJIOB 110 ad
MOP(OJIOTHUECKOMY o
KPUTEPHIO»
bubmunoreka LIOK
16 CtpykTypa BuIa https://m.edsoo.ru/863e9d
a4
17 Bunoob6pazoBanue kak bu6nuoreka [IOK

pe3yiabTaT

https://m.edsoo.ru/863e9d
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MHKPO3BOJIIOLMI ad
CBs3b bubmunoreka LIOK
18 MHUKPOIBOJIIOLIMHI 1 https://m.edsoo.ru/863e9d
SMUIEMHUOIOTHI ad
Maxkpo3BOIIOLHS.
bubmunoreka LIOK
[TaneonTonoruyeckue
19 https://m.eds00.ru/863e9d
METO/Ibl U3YUYCHUS ad
3BOJIOLIAN T
buoreorpaduueckue bu6nuoreka [IOK
20 METO/IbI U3YUEHHUS https://m.edsoo0.ru/863e¢9d
IBOJIIOIUH ad
OMOpPHOIOTHYECKHE U
CpPaBHUTEJIBHO- bu6nuoreka [IOK
21 Mophoornueckue https://m.edsoo.ru/863e9d
METOJIbI H3yUYEHUS a4
SBOJTIOIAH
MonekynspHo-
FeHETHYECKHUE,
bu6mmoreka [IOK
OMOXUMHUUECKUE U
22 https://m.eds00.ru/863e9d
MaTeMaTH4YeCKue ad
METO/Ibl U3yUEHUS T
SBOJTIOIAH
OO0mue
bu6mmoreka [IOK
3aKOHOMEPHOCTH
23 . https://m.eds00.ru/863e9¢
3BOJIIOIMHA. 3a4éT le
«OBOIIONUAY -
AnantuBHasg
B bu6mmoreka [IOK
24 p ' https://m.edso0.ru/863e9f
HepaBuomepHocTh de
TEMIIOB ABOJIIOLINN T
Hayunble runoresst bu6nuorexa [IOK
25 IIPOUCXOXKICHUA https://m.edsoo.ru/863ea5
JKM3HH Ha 3emiie a6
JlonayuHbie bubmmoreka [JOK
26 IIPEICTABIICHUS O https://m.edsoo.ru/863eas
3apOXKACHUHN )KU3HU a6
OCHOBHBIE ATaITbI bubmunoreka LIOK
27 HEOPraHUYeCKOM https://m.edsoo.ru/863eas
IBOJIIOLUH a6
)8 I'unotessl bubmunoreka LIOK

3apOKACHUA )KU3HU

https://m.edsoo.ru/863¢eas
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Ucropus 3emiu u
METO/IbI €€ U3YUCHHUS.
JlaGopaTtopHnas pabota

Bbubmunoreka LIOK

29 «3ydyenue n 0.5 https://m.edso00.ru/863¢a5
OITMCaHUE a6
HCKOIIAeMBIX OCTaTKOB
JPEBHHUX OPTaHU3MOB)
HauanpHbie 3TaIbI bubmunoreka LIOK
30 OpraHNYEeCKOU https://m.edsoo.ru/863eas
9BOJIIOLIMI a6
bubmunoreka LIOK
31 OBOJIIOLHS DYKAPUOT https://m.edsoo.ru/863eas
a6
OCHOBHBIE 3TaIbI
SBOJIIOLIHH
PaCTUTENHFHOTO MHPA.
[IpakTuyeckas pabora Bubmmorexa [IOK
32 0.5 https://m.edsoo.ru/863ea8
«3yuenne be
0coOeHHOCTEH o
CTPOEHUS PACTCHUH
Pa3HBIX OTJICIIOB)»
OCHOBHBIE 3TaIbI bubnuoteka [JOK
33 3BOJIIOIIUN KUBOTHOTO https://m.edsoo.ru/863ea8
MHpa bc
OBOJIIOLHS KUBOTHBIX.
[IpakTuueckas pabora
«3yuenune bu6nuorexa [IOK
34 ocoOeHHOCTEH 0.5 https://m.edsoo.ru/863ea5
CTPOEHHS ab
MTO3BOHOYHBIX
YKUBOTHBIX)»
Pa3BuTHe XH3HN HA bu6mmoreka [IOK
35 3emJie 1o 3pam 1 https://m.edsoo.ru/863ea6
eproaaM be
MaccoBsie
BLIMHpAHI — bu6mmoreka [IOK
36 https://m.edsoo.ru/863ea5
9KOJIOTHYECKHE a6
KPHU3HCHI MPOIILIOTO
CoBpeMeHHbIN bu6nuorexa [IOK
37 9KOJIOTHYECKUH https://m.edsoo.ru/863ea5

KpHU3HUC, €TO0

a6
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0COOEHHOCTH

CoBpeMeHHas cuctema

bubmunoreka LIOK

38 OPraHU4YeCcKOro https://m.edsoo.ru/863ca4
IPOIILIOTO 8e
OCHOBHEIE bubmunoreka LIOK
39 CHUCTEMATUYECKUE https://m.edsoo.ru/863ca4
IPYIIIBI OPraHU3MOB 8e
AHTDOLONOMS — bubmuoreka [JOK
40 p https://m.edsoo.ru/863eac
HayKa O 4eJIOBEKe
2c
PasButue
. bu6mmoreka [IOK
MPEJICTABICHUN O
41 https://m.edsoo.ru/863eac
MIPOUCXOKICHUN 2e
qeJIoBeKa o
Mecto uenoBeka B
CHUCTEME
OpPTaHHYECKOTO MUPA.
JlaGoparopHas paboTa bu6nuorexa [IOK
42 «3yuenune 0.5 https://m.edsoo.ru/863eac
0coOeHHOCTEN 2c
CTPOCHHS CKeJeTa
Yyea0BeKa, CBI3aHHBIX
C TIPSIMOXOXKICHACM
IR bubmmoreka [{OK
43 yit https://m.edsoo.ru/863ead
aHTpPOIOTeHe3a
44
CooTHo1IeHue
OMOJIOTHYECKUX H bubmuoteka [JOK
44 COLIUAIbHBIX https://m.edsoo.ru/863¢eas
(bakTopoB B a6
AHTPOIIOTeHE3e
bubmunoreka LIOK
OcHOBHEBIE CTaguU
45 https://m.edsoo.ru/863¢eas
aHTPOIIOreHe3a
a6
bubmunoreka LIOK
[TaneoreneTnka u
46 https://m.edsoo.ru/863eas
[ajgeoreHOMHKa
a6
DBOJIIOLHS bubmunoreka LIOK
47 COBPEMEHHOTO https://m.edsoo.ru/863eas
yeJoBeKa a6
43 UYenoseueckue pachl. 0.5 bubmmoreka [JOK

[IpakTuueckas pabota

https://m.edsoo.ru/863eae
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«3yyenune
3KOJIOTUYECKUX
ajanTanui 4eJIOBEKay

MexaucuuriauHapHbie bu6nuoreka [IOK
49 METO/IbI https://m.edsoo.ru/863ea5
AHTPOTIOJIOTUH a6
but6moreka [IOK
50 Sapoaciie u https://m.edsoo.ru/863ea5
Pa3BHUTHE YKOJIOTHH >
MeToab! 3K0JIOTHH.
JlaGopaTtopHnas pabota bubmmoreka [JOK
51 «3yyeHune MeTo10B 0.5 https://m.edsoo.ru/863¢a5
JKOJIOTUYECKHX a6
HCCIIEOBaHUI
3HadeHue bubmunoreka LIOK
52 9KOJOTUYSCKUX https://m.edsoo.ru/863ea5
3HAHUU [T YeI0BeKa a6
bubmunoreka LIOK
53 Koo HICCKHC https://m.edsoo.ru/863eafe
(baxTops .
AOnoTHueckue
daxTopsl. CBeT Kak
3KOJOTUYECKU
daxrop. bubmuoteka [JOK
54 JlaGopaTtopHnas pabota 0.5 https://m.edso00.ru/863¢eb1
«BoisiBICHNE Oe
MIPUCTIOCOOICHUI
OpPTaHU3MOB K
BIIUSTHHIO CBETa
AOnotnueckue
(hakTopHI.
Temneparypa kak
9KOJOTHICCKUU
daxrop. bubnuoteka [JOK
55 JlaboparopHas paboTa 0.5 https://m.edsoo.ru/863ebl
«BoIsBIEHNE Oe
npucnocoOIeHni
OpPTaHU3MOB K
BIIUSIHHIO
TEMIIEPATYPhD»
56 AOuoTHueckue 0.5 bubmunoreka LIOK

dakropsl. BnaxxHocTh

https://m.edso0.ru/863¢ebl
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KaK DKOJOTHYECKUM
dakrop.
JlaboparopHas paboTa
«AHaTOMHYECKHE
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTaHUSI

Cpenpl oOuTaHus

but6moreka [IOK

57 https://m.edsoo.ru/863ebl
OpPTaHU3MOB
Oe
Bbubmunoreka LIOK
buonorunyeckue
58 https://m.edsoo.ru/863ebl
PUTMBI
Oe
JKuznennbie hopMbl bubmorexa HOK
59 https://m.edsoo.ru/863ebl
OpraHU3MOB
Oe
but6moreka [IOK
buortuueckue
60 https://m.eds0o.ru/863eb3
(baxTops
48
3HadeHue
OMOTHYECKUX
. . bubmmoreka [{OK
B3aUMOJICHCTBUM JIJIS
61 https://m.eds00.ru/863eb3
CyIIIECTBOBAHUS 43
OpraHu3MOB B Cpelie o
oOuTaHUs
DKOJIOTUYECKHUE bubmunoreka LIOK
62 XapaKTePUCTUKHI https://m.edsoo.ru/863eb3
Oy SN 48
OcHOBHBIC
IMOKa3aTeIn
NOMYJIALAN: bubmmoreka [JOK
63 YHCJICHHOCTD, https://m.eds00.ru/863eb3
IUIOTHOCTb, 48
BO3pacTHAs U MOJIOBAs
CTPYKTypa
OcHoOBHBIE
MTOKa3aTeIn
MOMYJIALAN: bubmmoreka [JOK
64 POXKIAEMOCTB, https://m.edsoo.ru/863eb3

IIPUPOCT, TEMII POCTA,
CMEPTHOCTb,
MUTpaluu

48
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bubmunoreka LIOK

9
65 Kosorireckas https://m.edsoo.ru/863eb3
CTPYKTYypa MOMYJISAIHHA 43
JlmHaMuKa monyJsun bubmmorexa [IOK
66 . yi https://m.edsoo.ru/863eb3
U e€ peryJsius
48
Kpussie pocra
bubmunoreka LIOK
YHUCJIIEHHOCTHU
67 https://m.edsoo.ru/863eb3
nomyssuu. Kpussie 48
BbDKUBAHUS _
DKonorudeckas HUIIA
Buja. JlaboparopHas
aGoTa bubmuoreka [JOK
68 p 0.5 https://m.edsoo.ru/863eb3
«IIpucnocobnenus 43
CEMsIH PaCTEHUM K T
pacceneHuio»
but6mmoreka [IOK
Bun xak cucrema
69 . https://m.eds00.ru/863eb3
OIS
48
3aKOHOMEPHOCTHU bubmmoreka [JOK
70 MIOBEJCHUS U https://m.edsoo.ru/863eb3
MUTPAIUH )KUBOTHBIX 48
Coo01ecTBo bubnuoteka [JOK
71 OpraHu3MOB — https://m.edsoo.ru/863eb4
OHOLIEHO3 6a
DKocucTemMa Kak bubmmorexa [IOK
72 https://m.edsoo.ru/863eb4
OTKPBITas CHCTEMA 6a
KpyroBopor BemiecTs bubmmoreka [JOK
73 Y TTOTOK HEPTUH B https://m.edsoo.ru/863eb4
3KOCHUCTEME 6a
OCHOBHEIE bubmunoreka LIOK
74 MMoKa3aTelIn https://m.eds00.ru/863eb5
9KOCHCTEMBI fa
bubmunoreka LIOK
DKOIOTHIECKHUE
75 https://m.edsoo.ru/863eb5
TTUPAMHU/TBI
fa
H3menenus bu6mmoreka [IOK
76 coo01ecTB — https://m.edso0o.ru/863eb5
CYKILIECCUU fa
77 [Tpupoausie bu6nuoreka [IOK
3KOCHUCTEMBEI. https://m.edsoo.ru/863eb5
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DKocucTeMBI 03€p U
peK. DKOCUCTEMBI
MOpPEN U OKEAHOB

IIpuponusie
9KOCHCTEMEL. but6moreka [IOK
78 DKOCUCTEMBI TYHID, https://m.edsoo.ru/863eb5
JIECOB, CTEIIEH, fa
MyCTHIHB
bubmunoreka LIOK
AHTpPOINOTreHHbIE
79 https://m.edsoo.ru/863eb5
9KOCUCTEMBI
fa
YpO0osKOCHCTEMBL.
[IpakTrueckas pabota bubmmoreka [JOK
80 «M3yuenue u 0.5 https://m.edsoo0.ru/863eb5
OIMCaHKe fa
ypOO3IKOCHUCTEMBD»
3aKOHOMEPHOCTH
OPMUPOBAHUS
bopmip but6mmoreka [IOK
OCHOBHBIX
81 . . https://m.edsoo.ru/863eb5
B3aMMOJICHCTBHIA £
OpraHu3MoOB B -
9KOCUCTEMAX
MexaHu3Mbl
BO3JECHCTBUSA
3arpsI3HEHUN Pa3HbIX
TUIIOB HA
bu6mmoreka [IOK
cyOOpraHu3MEeHHOM,
82 https://m.edsoo.ru/863eb5
OpraHU3MEHHOM, f
MONYJIALMOHHOM U o
9KOCUCTEMHOM
YpOBHAX. 3a4ET
«DKOOTHUSI»
brocdepa — Bubnnoreka IIOK
83 oOmernaneTapHas https://m.edso0.ru/863ebb
o0ostouka 3emitu Se
Vuenue B. U. but6moreka [IOK
84 Bepnazackoro o https://m.edsoo.ru/863ebb
ouocdepe Se
3aKOHOMEPHOCTHU bu6nuoreka [IOK
85 CyILIECTBOBaHUS https://m.edsoo.ru/863ebd
ounochepsl 16
86 KpyroBopotst bubnuoteka [JOK
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BEILIECTB U https://m.edsoo.ru/863ebd
OMOreOXMMHUYECKHE 16
LIAKJIBI
30HAIBHOCTD but6mmoreka [IOK
87 ounochepsl. OCHOBHBIE https://m.edsoo.ru/863ebd
OUOMBI CyIIH 16
. but6moreka [IOK
88 ¥ CTOMHMHBOCTD https://m.edsoo.ru/863ebd
o6uocdepsl
16
DKOJIOTUYECKHUE Bbubmunoreka LIOK
89 KPHU3HUCHI U UX https://m.edsoo.ru/863ebd
IPUYHHBL 16
Bo3zaetictBue but6moreka [IOK
90 YyeJoBeKa Ha https://m.edsoo.ru/863ebd
onochepy 16
AHTpPOIIOT€HHOE
. but6mmoreka [IOK
91 BOSACHCTBHC Ija https://m.edsoo.ru/863ebd
PaCTUTENbHBINA U 16
JKUBOTHBIN MUP T
bubmunoreka LIOK
92 OxpaHa npupoasl https://m.edsoo.ru/863ebd
16
OCHOBHBIE TIPUHITUIIBI
YCTOMYHBOTO bubmmoreka [JOK
93 pa3BUTHUSA https://m.edsoo.ru/863ebd
YeJI0BEeYEeCTBA U 16
MPUPOJIBI
PanmonanpHoe
MIPUPOIOTIONHE30BaHUE bubmmoreka [JOK
94 U COXpaHEHue https://m.edsoo.ru/863eba
OMOJIOTUYECKOr0 le
pazHooOpa3us 3eMiu
O0600I11IeHNE IO TEME bubmunoreka LIOK
95 «MHUKpO3BOTIONIHS 1 https://m.edsoo.ru/863eba
¢€ pe3yIbTaThh) le
O0600I11IeHNE IO TEME bubmunoreka LIOK
96 «Makpo3BOJIIOIIUS 1 https://m.edsoo.ru/863eba
€€ pe3yNbTaTh» le
O06o01IeHue 1o TeME
bu6mmoreka [IOK
«IIpoucxoxaenue u
97 https://m.edsoo.ru/863eba

pa3BUTHE KU3HHA HA
3emiie»

le



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

O06o01IeHue 1o TeME
bu6mmoreka [IOK
«IIpoucxoxnenue
98 1 https://m.edsoo.ru/863eba
YyeJ0BeKa — le
AHTPOIIOTEHES) o
O06o01IeHue 1o TeME
but6mmoreka [IOK
«IKOJIOTHs — HAayKa O
99 1 https://m.edsoo.ru/863eba
B3aMMOOTHOIICHHIX le
OpPraHu3MoOB» o
O06o01IeHue 1o TeME bubmuoreka [JOK
100 «OpraHusmsl U cpena 1 https://m.edsoo.ru/863eba
oOouTaHUS» le
O0600I11IeHNE TT0 TEME bubmunoreka LIOK
101 «DKOJIOTHs BUI0B U 1 https://m.edsoo.ru/863eba
O JISIIHAN» le
O0001IEeHME 10 TEME
bubmunoreka LIOK
«buocdepa —
102 1 https://m.edsoo.ru/863eba
rio0anbpHas le
3KOCHUCTEMA» o
OBHLIEE KOJIMYECTBO 102 75
YACOB I10 ITPOTPAMME )
Kopg o
MpoBepaemblie Tpe6oBaHMUA K NpegMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM
nposepsaemoro "
obpasoBaTtenbHOM Nporpammbl cpegHero obuwero o6pasoBaHuA
TpeboBaHus

ChopMMPOBAHHOCTL 3HAHMW O MmecTe W ponu  Buonorum B cuUcTeme
€CTEeCTBEHHbIX HayK, B (GOPMMPOBAHMUM COBPEMEHHOM €eCTeCTBEHHOHAYYHOW
KapTMHbI MMPA, B MO3HAHMM 3aKOHOB NPUPOAbLI U PELIEHNUU KMU3HEHHO BaXKHbIX

1 COLMANbHO-3TUYECKMX, 3KOHOMMYECKMX, 9KOJIOrMYECKMX npobnem
4yenoBeyecTBa, a TaKXKe B pEelWeHMW BOMPOCOB pPaLMOHANBHONO NPUPO-
A0NoNb30BaHWA, B GOPMMPOBAHMMU LLEHHOCTHOTO OTHOLWIEHWA K NPUPOAE,
obuwecTBy, YeNOBEKY; O BKAAAE POCCUIACKUX U 3apyberkHbIX y4EHbIX — Bronoros
B pa3BuTMe bruonormm
BnageHne cuctemon 3HaHWMA 06 OCHOBHbIX METOAAx Hay4yHOro MO3HaHMS,

2 NCNONb3yeMbiX B 6MONOTMYECKUX NCCNEAOBAHUAX KUBbIX OO BEKTOB U SKOCUCTEM

(onucaHne, namepeHue, nposeaeHne HabawaeHUn); cnocobammn BbISBNEHUA U
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Kopg
nposepAemoro
TpeboBaHusa

MpoBepsaemblie Tpe6oBaHMUA K NpegMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM
obpasoBaTtenbHOM Nporpammbl cpegHero obuwero o6pasoBaHua

OLeHKM aHTPOMNOreHHbIX USMEHEHMUI B NpUpoae.

YMeHWe BblABMraTb  TMNOTE3bl, MNPOBEPATb WX  IKCMEPUMEHTASIbHLIMM
cpeactsamu, Gopmynmpysa Lenb UCCNeAOoBaHWUA, aHANNM3MPOBATb MOJIyYEHHblE
pe3ynbTaTbl U AeNaTb BbIBOAbI.

BbiABNeHMe 3aBUCMMOCTU MeXAy uccaefyembiMU BeSIMYMHAMM, 06BbACHEHME
NONYy4YEeHHbIX pPEe3ysbTaTOB U d)opmynMpOBaHme BbIBO4OB C MCMNOJ/Ib3OBaHUEM
HAYy4HbIX I'IOHﬂTVIVI, Teopm7| M 3aKOHOB

YMmeHune B/laJEeTb cucTemonm bronormyeckmx 3HaHWN, KoTopas
BK/IIOYAET: OCHOBOMONAraolwme 6UoNorMHecKMe TEPMUHbI U MOHATUA  (KU3Hb,
KNEeTKa, TKaHb, OpraH, OpraHuWsm, BuA, MONynAUMA, 3KocMcTeMa, OMOLEHO3,
buocdepa; metabonmsam, romeoctas, KNETOYHbIA MMMYHUTET, BMOCUHTE3 OenKa,
buononmmepsl, ANCKPETHOCTD, camoperynaums, camoBoOCrpoun3BeaeHue,
HacNeACTBEHHOCTb, U3MEHUYMBOCTb, SHEPro3aBUCUMOCTb, POCT U Pa3BUTUE);

buonormyeckme Teopun: KnetoyHaa TeopuAa T.llsaHHa, M. lnehaeHa,
P. BupxoBa; KNoHanbHO-CeNeKTMBHOro ummyHuteta M. Ipaumx, N.1N. Me4yHunKoBa,
XPOMOCOMHaA TeopuAa HacneacTBeHHOCTM T. MopraHa, 3aKOH 3apoaplWeBoro
cxoactea K. bapa, asontoumoHHaa Teopua Y. lapBuHa, CUMHTETUYECKAA TeopuA
3Bo/lOLMN, Teopusa aHTponoreHe3a Y. [lapBuHa; Teopus bGuoreoueHosa
B.H. CykauéBa; ydyeHne H.U.BaBunoBa 0 UeHTpPax MHoroobpasus u
NPOUCXOXAEHUA KYyNbTYPHbIX pacTeHui, ydeHue A.H.CeBepuoBa O nyTax wu
HanpaB/ieHMAX 3BOAOUMM, yyeHne B.U. BepHaackoro — o 6uocdepe);

3aKOHbl (egMHOODOpasMa MNOTOMKOB MEpPBOro MOKOJIEHMA, paclienneHun
NPU3HAKOB, HEe3aBUCMMOTO HacneaoBaHUA NPU3HAKOB . MeHgens;
CLUENNEHHOro0 HacNeaoBaHMA TMPU3HAKOB WM HAPYLEHMA CLENIeHnsa TeHOoB
T. MopraHa; romo/IOrMY4ecKUx pPsAoB B  HAcNeACTBEHHONM  U3MEHYMBOCTM
H.W. BaBunoBa; reHetnyeckoro paBHoBecua [pk.Xapan wu B. BaliHbepra;
3apoapliwesoro cxoactea K. bapa; buoreHeTnyeckunii 3akoH 3. lekkena, ®. Mion-
nepa);

NPUHUMNBI (YNCTOTbI FAMET, KOMMNIEMEHTAPHOCTH);

npasuna (MmmHumyma HO. /lInbuxa, 3KONOrMYECKoM NMpamuabl ymcen, buomacchl
N 3Heprun);

runotesbl (KoauepBaTHoW A.W. OnapuHa, nepsuyHoro bynboHa K. XonpewHa,
muKpocpep C. dokca, pubosnma T. Yek)

YMeHue pewaTtb MNOUCKOBblE buonornyeckue 3a4a4n, BbiABNATb NPUYUHHO-
cnencrtBeHHble  CBA3UM  MeXAY uccnegyembimn B6uonormyecknmm 06'beI-(TaMVI,




Kopg
nposepAemoro
TpeboBaHusa

MpoBepsaemblie Tpe6oBaHMUA K NpegMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM
obpasoBaTtenbHOM Nporpammbl cpegHero obuwero o6pasoBaHua

npoueccamm un ABneHUAMU; AeNnaTtb BbiBOAblI U NPOrHO3bl Ha OCHOBAHUWU NOAY-
YEHHbIX PE3Yy/IbTaTOB;

COCTaBNATb TEHOTUMMYECKME  CXEMbl  CKpelMBaHWA A4  pasHbiX  TUMOB
Hac/ne40BaHMA NPU3HAKOB Yy OPraHNM3MOB, COCTaB/IATb CXEMbl NepPeHoca BELLECTB U
SHEeprum B aKocMcTemax (Lenu NUTaHuA, NULLEBbIE CETU)

YMeHMe ycTaHaBAMBaTb B3aMMOCBA3WU MeXKAYy CTPOeHMeM U QYHKUMAMMU:
OpraHoMAoB, K/AETOK pa3HbiX TKaHeKl, opraHammM W CUCTEMAaMM OPraHoB Y
PaCTEHUN, }KUBOTHbIX M YENOBEKA; MeXKAay 3Tanamu obmeHa BelLecTs; STanamu
KNETOYHOTO LUMKAA M KU3HEHHbIX LMKNOB OPraHM3MoB; 3Tanamu 3mbpuo-
HaNbHOrO Pa3BUTMA; FeHOTUNOM U peHoTUNOM, GeHOTUNOM U  daKTopamm
cpeapl  0buTaHWA;  nNpoueccaMn  3BOMIOUMK;  ABUXKYLWMMM  CUNAMU
aHTPOMNOreHe3a; KOMNOHEHTAMM PA3/IMYHbIX SKOCUCTEM U MPUCNOCOBNEHUAMM K
HWUM OPraHM3MoB

YmeHue BblAenATb CyuiectBeHHble NPU3HaKW:

CTPOEHUA BUPYCOB, K/AETOK MPOKApMOT WM 3YKAapUOT; OAHOKNETOYHbIX U
MHOTFOK/IETOYHbIX ~ OPraHM3MOB, BMAOB, 6OMOreoueHo30B, 3KOCUCTEM U
6uocoepbl; CTPOEHNA OPraHOB M CUCTEM OPraHOB PACTEHUMN, YKUBOTHbIX, Yeno-
BEKa; NPOLECCOB }KN3HEAEATeIbHOCTU, NPOTEKAOWMX B OPraHM3Max pacTeHUN,
KMBOTHbIX W 4YenoBeKa; OMoONOrMyeckux npoueccoB: obmeHa BewecTs
(meTabonmam), uWHPOpmaUMM U NpPeBPaALLEHUSs  SHEpPrun, OpoXKeHus,
aBTOTPOdHOro 1 reTepoTpPoPHOro TMNOB NUTAHUA, POTOCMHTE3A U XEMOCUHTESA,
MWTO3a, Melo3a, rameToreHesa, asmbpuoreHesa, NOCTIMOPMOHANBHOIO Pa3BU-
TUA, PaA3MHOXEHWA, MHAWBWAYANbHOTO pPa3BUTMA OpraHM3ama (oHToreHesa),
B3aMMOAENCTBMA TeHOB, reTepo3nca; [AeWcTBUM MCKYCCTBEHHOro oTbopa,
CTabMNM3MPYIOLLErO, ABMMKYLLETO M Pa3pblBalOWEro ecTecTBeHHOro oTbopa;
aNnonaTpPUYeCcKoro U CMMNATPUYECKOTO BUA006PA30BaHMA; BAMAHUA ABUMKYLLUX
CUAN 3BOMIOUMM Ha reHopOoHA nonynauMm; NPUcnocobIeHHOCTU OpraHM3MOB K
cpene obuTaHMA, YepenoBaHMA HAaNpPaBAEHUN 3BONOLNKN; KPYrOBOPOTA BELLECTB
M NOTOKA 3HEPrum B aKOCUCTEMAX

ChopMMPOBAHHOCTL YMEHMUA BbIAENATb CYLW,ECTBEHHbIE MPU3HAKM BUPYCOB,
KNETOK NPOKAapMOT M 3YKAapuOT; OAHOKNETOYHbIX M MHOTOK/IETOYHbIX
OpPraHM3mos, BMAOB, buoreoueHo308 n 3KOCUCTEM;
0COBEHHOCTU NpoueccoB 0OMeHa BELLECTB M NPEBPALLEHNA SHEPTUN B KNETKE,
doTOCMHTE3a, NNACTUYECKOrO M  3SHEpPreTMYecKoro obmeHa, XeMOCUMHTE3a,

MWTO33,  Meio3a,  ONNOAOTBOPEHWs,  PasBUTUA U PA3MHONKEHUA,
WHOMBUAYANbHOTO  PasBUTUA  opraHM3ama  (oHToreHesa), 6opbbbl  3a
CyLLEeCTBOBAHME, €CTeCTBEHHOIO otbopa, BMA006pa3oBaHms,

NPMCNOCOBNEHHOCTM OPraHU3MOB K cpeae O6UTaHWUA, BAUAHUA KOMMOHEHTOB
9KOCUCTEM, aAHTPOMOTEHHbIX WM3MEHEHW B 3JKOCMCTEMAX CBOEM MECTHOCTH,
KPYroBopOTa BELLECTB M NpeBpaLLeHns sHeprmn B buocdepe




Kopg
Mposepsaembie Tpeb6oBaHMA K NpeaMETHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM

nposepAemoro .
o6pasoBaTenbHOI Nporpammbl cpegHero obuero o6pasoBaHua
TpeboBaHusa
YMeHMe Mcnonb3oBaTb  COOTBETCTBYIOWME  apryMmeHTbl, 6GMONOrMYecKyto
TEPMMHOIOTUIO U CUMBOJIMKY ANA A,0Ka3aTeNbCTBa POACTBA OPraHM3MOB Pa3HbIX
3 CUCTEMATMYECKMX TPYNM; B3aMMOCBA3M OPraHM3MOB W cpedbl 06UTaHUSA;

e[INHCTBA 4Ye/IoBeYeCKMX pac; HeobxoaAuMmMOCTM 340pOBOro o06pasa KU3HM,
COXpaHeHUsa pa3Hoobpasnsa BUAOB M IKOCUCTEM KaK YCNOBMUA COCYLLECTBOBAHMUSA
npupoabl U YenoBe4yecTsa

YMeHMe KpPUTUYECKM OueHMBaATb MHPOpMaLMI0O BMONOTMYECKOro coaeprKaHus;
MHTEPNPEeTUPOBaTb 3TMYECKME aCMeKTbl COBPEMEHHbIX WCCAeA0oBaHUA B
9 buonormn, meguunHe, OMOTEXHONOIMWU;  paccmaTpuBaTb  r1obanbHble
3KoNornyeckne npobaembl COBPEMEHHOCTU, GOPMMPOBATL MO OTHOLUEHMUIO K
HMM COBCTBEHHYIO NO3ULUNIO

NEPEYEHb 9/IEMEHTOB COAEPXAHUA, NPOBEPAEMBbIX HA Er3 NO BUO/OIMA

Kog, MpoeepaeMblii 31eMEHT coaeprKaHuA
1 Bronoruna Kak HayKa. *Kusble cucTembl M UX U3yUYeHue
CoBpemeHHas 6uonorua - KOMM/IEeKCHan HayKa. Buonorunyeckue HayKm

N n3yv4yaemble Mmu I'IpO6fIEMbI. dJyH,u,ameHTaanble, NpUKNagHble K NOUCKOBbIE Hay4YHble NccieanoBaHnA B 6uonorun.

11 3HayeHue 6uonornmn B GoOPMUPOBAHNUN COBPEMEHHOM ECTECTBEHHO-HAYYHOM KapTUHbI MuUpa. Mpodeccnun, ceasaHHble
c 6uonorneit. 3HayeHne BGUOMOTMM B MPAKTUYECKON OEATENbHOCTM YenoBeKa: MeauuMHe, CeNbCKOM X03AMCTBe,
NPOMBILLJIEHHOCTW, OXPaHe NPUPOAbI
uBble cucTemMbl Kak npegmeT maydyeHus buonormm. CBOMCTBA XMBbIX CUCTEM: €OMHCTBO XMMWYECKOTO COCTaBa,
AMCKPETHOCTb M LLe/IOCTHOCTb, C/IOXHOCTb M YMNOPAAOYEHHOCTb CTPYKTYPbl, OTKPbLITOCTb, CamMOOPraHM3aLms,
CaMOBOCMNpPOM3BEAEHME, PA3APAKMMOCTb, U3MEHUYMBOCTb, POCT U PasBUTHE.

1.2

YPOBHU OpraHU3aLMM KUBbIX CUCTEM: MOJIEKYNAPHbINA, KAETOYHbIN, TKaHeBbI, OpPraHM3MEHHbIW, NONyAALUMOHHO-
BWOOBOWN, 3KOCUCTEMHBIN (BUoreoueHoTMYecKnin), buochepHbin. Mpoueccbl, NPOUCXOASLINE B KMUBbIX CUCTEMAX.
OcCHOBHble NPU3HaKK XKNBOro. *M3Hb Kak Gopma cyL,ecTBoOBaHUA maTepumn

MeTtoabl 6uonormyeckoin Hayku. HabnogeHue, nsmepeHue, sKCNEPUMEHT, CUCTEMATU3AUMA, MeTaaHanu3. MoHATHe
O 3aBMCMMOWM W He3aBUCMMOWN nepemeHHoW. [naHupoBaHMe 3KcnepumeHTa. [ocTaHOBKa M NpoBepKa rmnoTes.
1.3 Hynesas rmnoresa. MNoHaTne BbIOOPKM 7 eé LOCTOBEPHOCTb. Pasbpoc
B 6MonorMyeckmx AaHHbIx. OLEHKa AOCTOBEPHOCTU MOJYYEHHbIX Pe3ynbTaToB. MPUUYNHBI UCKAXKEHWUA Pe3y/bTaToB
aKcnepumeHTa. NoHATUE CTaTUCTUYECKOTrOo TecTa

2 KneTka Kak bnonormuyeckas cuctema

2.1 KneTka — CTpyKTYpHO-QYHKLMOHANbHAA eAMHMLA KMBOTO. MicTopmA OTKPbITUA KNeTku. PaboTbl P. MNyka, A. JleBeHrykKa.




Kopg

MpoBepaemblil 3n1eMeHT coaeprKaHua
KnetouHas Teopwusa (T. LUBaHH, M. LUneligeH, P. BupxoB). OCHOBHbIE NOMOMKEHMA COBPEMEHHOM KNETOYHOM TeOpUM.

MeToabl MONEKYNSPHON U KNETOYHOW BMOMOTMU: MUKPOCKOMMUSA, XpomaTorpadus, anektpodopes, MeTos, MedeHblx
aTomos, anddepeHumanbHoe LeHTpUdYrMpoBaHue, Ky bTUBMPOBAHME KIETOK

2.2

XMMMYECKMI COCTaB KNEeTKU. MaKpo-, MUKPO- U yIbTPaMUKPO31eMeHTbI. Boza 1 eé posib Kak pacTBOpUTENS, peareHTa,
yyacTue B CTPYKTYPUPOBAHUKN KNETKM, Tenaoperynaumm. MuHepasibHble BELWECTBA KAETKU, UX BMONOrMYecKkas posb.
Ponb KaTUOHOB M @aHWMOHOB B K/ETKE.

Bruonornyeckne nonvmepbl. 6esikn. AMMHOKMCAOTHLIV cocTaB 6esikoB. CTPYKTypbl 6enKoBoi MoneKybl. MNepBuyHan
CTPYKTypa 6enka, nentuaHas cBA3b. BTopuuHan, TpeTWuHas, YeTBEPTMYHAA CTPYKTypbl. [eHaTypauwusa. CoicTa
6enko.. Knaccnudukauymsa benkos. Bnonornueckue pyHKLMnN 6enKoB.

Yrnesoabl. MoHocaxapuapl, AMcaxapugbl, OAMrocaxapuabl U nonuncaxapugbl. O6WMIA NnaH CTpoeHns U dU3MKo-
XMMUYECKMe CBOICTBa yrn1eBoaoB. buonornyeckne GpyHKLMM yrnesoaos.

Nnnuapi. MapodunbHo-rngpodobHblie CBOWCTBA. Knaccuoumkaumn
nvnugpos. Tpuranuepuabl, dochonmnuabl, BOCKM, cTepouabl. Buonoruyeckme ¢yHKumm amnugos. Ob6lme cBOWCTBa
61oNorMyeckmx membpaH — TeKy4ecTb, CNOCOBHOCTb K CAaMO3aMbIKaHMIO, MONYNPOHULLAEMOCTb.

HyknenHosble kucnotbl. JHK n PHK. CTtpoeHne HYKnenHOoBbIX KUCAOoT. Hykneotuabl. MNprHLMN KOMNAEMEHTAaPHOCTU.
Mpasuno Yapradpda. Crpyktypa OHK — gBoMHaa cnupanb. MecToHaxoxKaeHne u buonormyeckne ¢yHKummn AHK.
Buapl PHK. ®yHkumm PHK B Knetke.

CtpoeHne monekynol ATP. Makposprmyeckne cBasn B mosekyne AT®P. Buonornyeckne ¢yHrUmMmM ATO.
BoccTaHoOBNEHHble NePEHOCUNKMU, UX PYHKUMKM B KneTKe. CekBeHMpoBaHue [HK.

CTpyKTypHasa buonorusa: buoxnummyeckme n nopusmnyeckme nccieoBaHUsa CoCTaBa M NPOCTPAHCTBEHHOW CTPYKTYpPbI
6romonekyn

2.3

TuUNbl KNETOK: 3YKapMOTMYECKas M NpoKapuoTnyeckas. CTPYKTYpHO-PYHKLMOHANbHbIE 06Pa30BaHNA KIETKM.

CTpoeHVe nNpOKapuoTUYECKOW KneTKU. KneToyHas cTeHKa OakTepuih u  apxeid. OcobeHHOCTM CTpoeHus
reTepoTpodHOM 1 aBTOTPODHOMN MPOKAPUOTUYECKMX KNETOK. MecTo 1 posib NPOKapMoT B BUOLLEHO3aX.

CTpoeHune 1 GYyHKLMOHMPOBAHUE 3YKapUOTHUUECKOM KNeTKU. Maasmatnyeckas membpaHa (nnasmanemma). CTpyktypa
naasmaTMyecko membpaHbl. TpaHCNOPT BELLECTB 4Yepes MnaasMmaTUYecKyto MembpaHy: naccueHbi (guddysus,
obneryéHHan pauoddysus), aKTUBHBLIN (NEPBUYHBIN M BTOPUYHLIA aKTUBHbIM TpaHcnopT). onynpoHuMuaemocTb
MembpaHbl. PaboTa HaTpuit-KanMeBoOro Hacoca. HAOLMTO3: MMHOLMTO3, paroumntos. IK30uMTO3. KNeToyHan CTeHKa.
CTpyKTypa 1 OYHKUMM KNETOYHOM CTEHKU pacTeHui, rpnbos.

Uutonnasma. Untozons. Untockenet. [pukeHne uutonnasmol. OpraHonabl Knetkn. OgHomembpaHHble opraHonapl
KNEeTKU: aHAonnasmatndeckaa cetb (3MNC), annapat FoNbAKM, NM30COMbI, UX CTPOEHME U GYHKUMKU. B3anmocsasb
0AHOMEMBPaHHbIX OpraHoMaoB KAeTKU. CTpoeHWe rpaHyAapHOro petukynyma. CuHTE3  pacTBOPMMBbIX
6enKkoB. CUHTE3 KNeTo4YHbIX membpaH. Mnaakuid (arpaHynspHbIA) 3HAONAA3MaTMUECKUA peTuKyaym. CekpeTopHas
byHKUMA annapata [onbA)ku. TpaHCMOPT BewecTB B KaeTKe. BaKyonu pacTUTENbHbIX KAETOK. KAeTo4HbI COK.

Typrop.




Kopg

MpoBepsemblii 31eMEHT coaepKaHuA
MoNyaBTOHOMHbIE OPraHOMAbl KNETKU: MUTOXOHAPWUU, NAACTUAbI.

CTpOEHVIe n d)YHKLI,MVI MVITOXOH,CI,pVIVI n nnactmng. I'Ievamele, BTOPUYHbIE U C/IOXKHblEe NNacCTUuabl (bOTOCMHTe-
SNPYHOLWKNX 3YKapKnorT. XI'IOpOI'II'IaCTbI, XpomonnacTtbl, NleikonnacTbl BbICLUMX paCTeHMVI.

HemembpaHHble opraHougpl KaeTkn CTpoeHue u GyHKUMM HeMeMBpPaHHbIX OPraHoOMAOB KNEeTKU. Pubocombl.
MukpodunameHTbl. MbilweyHble KAeTKU. MUKPOTPYOOoUKU. KneTouHbl ueHTp. CTpoeHue M ABUMMKEHWME KIYTUKOB M

pecHuuyek. MUKpOTPYHOUKM umTOonIasmbl. LleHTprons.

Anpo. ObonouKka A4pa, XPOMaTUH, Kapuonaasma, AAPbILWKK, UX CTPoeHKE U QYHKLMU. AaepHbld 6eNKoBbI MaTpUKC.
MpocCTpaHCTBEHHOE PACMONOMKEHNE XPOMOCOM B MHTepdas3HOM Aape. benkn XxpomaTnHa — r’MCTOHbI.

KnetouHble BKAtoYeHMA. CpaBHUTE/IbHAA XapaKTEPUCTUKA KIETOK 3YKapuOT (pacTUTeNIbHOW, *KUBOTHOM, rPUBHOIN)

2.4

AccumunaumMa U OUCCUMMAAUMA — ABe CTOPOHbl MeTabonmsama. Tunbl obmeHa BelwecTB: aBTOTPOHbIV
W reTepoTpodHbIi. YyacTe Kuciopoga B OOMEHHbIX nNpoueccax. JHepreTMyeckoe obecrneyeHne KAETKU:
npespalwieHne AT® B 0bMeHHbIX npoueccax. PepmeHTaTUBHbIN XapaKTep peaKkumit KAeTOYHOro meTabosiM3ma.
depMeHTbI, UX CTPOEHME, CBOWCTBA U MexaHU3M aeilcTeun. KopepmeHTbl. OTIMuMA GepMeHTOB OT HEOPraHUYECKUX
KaTann3aTopoB. BenKku-akTMBaTOpbl M 6eNKU-UHTMBUTOPbI. 3aBUCMMOCTb CKOPOCTM GEepMEHTAaTUBHbIX peakuuin oT
pasNMYHbIX GaKTOPOB.

MepBUYHbIA CMHTE3 OpraHMYecKux BellecT8 B KaeTke. PoTocuHTes. Ponb xnoponnactos B npouecce poTOCUHTESA.
CseToBasA M TemHoBasa ¢asbl. MMpPoayKTMBHOCTL GOTOCMHTE3a. BausHME pas3sinyHbIX PaKTOPOB Ha CKOPOCTb
doTocnHTe3a. 3HavyeHne GoTOCUHTESA.

XemocuHTe3. Pa3sHoo6pasme OpraHM3MOB-XEMOCUHTETUKOB: HUTpubUumpylowme 6aktepuun, Kenesobaktepum,
cepobakTepun, BogOpOAHble HaKTepun. 3HaYEHNE XEMOCUHTE3a.

AHaspobHble opraHuU3mbl. Buabl 6poxkeHua. MpoayKTbl BPOKEHUA U UX UCMONb30BaHWE YeNoBeKOM. AHaspobHble
MUWKPOOPraHM3mbl Kak 06BbeKTbl BMOTEXHOIO0MMK N BO3OYyauTENN BoNesHeN.

A3p06HbIe OpraHn3mbl. STansl HepreTnyeckoro obmeHa. HO,D,FOTOBMTEI'IbeIﬁ atan. Mukonmns — 6ECKMCJ'IOpOLI,HOG
pacwenseHne rnioKos3bl.

Buonornyeckoe OKWUCNEHWE, WAW KNeTouyHoe pApixaHue. Ponb mutoxoHapuit B npoueccax 6uonormyeckoro
oKkucneHua. Uuknuueckune peakuuun. OkncantenoHoe pocdopunmposarue. Mpenmyectsa asapobHoro nytm obmeHa
BeLecTB nepen aHaspobHbIM. 9$DEKTUBHOCTb IHEpreTMyeckoro obmeHa

25

PeakumMnm MaTpuyHOro cuHTe3a. MPUHUMN KOMMNAEMEHTAPHOCTM B pPeaKkumaX MaTPUYHOro cuHTesa. Peanusauma
HacnencTBeHHOM MHbOPMALMU. [eHeTUYeCKWUidA Kog, ero CBOMCTBA. TPAHCKPUMNUMSA — MaTPUuHbIA cuHTe3 PHK.
MPUHLMNbI TPAHCKPUNUMW: KOMMNJIEMEHTAaPHOCTb, aHTUMNAPaNNEe/IbHOCTb, AaCUMMETPUYHOCTb. TpaHCaAumMa u eé
aTanbl. Yyactne TpaHcnopTHbIX PHK B BuocuHTese benka. Ycnosusa 6uocnHtesa benka. KoanposaHne amMHOKUCAOT.
Ponb pnbocom B bUOCHHTE3E HesKa.

OpraHusauusa reHoma y NPOKapuoT M 3yKapuoT. Perynsauma akKTUBHOCTU TeHOB Yy MPOKapuoT. MnoTesa onepoHa
(d. *Kakob, K. MaHo). Perynaumnsa ob6MeHHbIX NPOLLeCCOB B K/eTKe. KneTouHblli romeocTas.

Bupycbl — HeKNeTouHble GOPMbl KMU3HM WU 06/aMraTHble napasuTbl. CTPOeHWe MpPOCTbIX WM CAOXHbLIX BUPYCOB,




Kop, MNpoBepAeMblii an1eMeHT coaepKaHua
peTpoBupycos, baktepnodaros.
BupycHble 3ab0seBaHWs 4YeNOBEeKa, MKUBOTHbIX, pacTeHui. CMKNA, COVID-19, coumanbHble M MeaULMHCKUE
npobaembl
KneTouHbli UMKA, ero nepuogbl U peryaaumna. UHtepdasa m muto3. OcobeHHOCTU NpPoLEccoB, MPOTEKAOWMX B
uHTepdase. oaroToBKa KAETKM K geneHuto. [pecuHTeTUYeckuit (MOCTMUTOTUYECKUA), CUHTETUYECKUN U
NOCTCUHTETMYECKUN (NPEMUTOTUYECKUI) Nepuoabl MHTepdasbl.
MaTtpuuHbin cuHTes AHK — penamkauma. MpuHumnnel penavkaumm JHK: KoMnaemMeHTapHOCTb, NOIYKOHCEPBATUBHbIN
CUHTe3, aHTMnapannenbHoctb. MexaHuam penamkaumm OHK. Xpomocombl. CTpoeHue xpomocom. Tenomepbl U

26 Tesiomepasa. XPOMOCOMHbIA Habop KAETKM — KapuoTun. OunaouaHblidi M raniouaHbii Habopbl XPOMOCOM.

) foMOI0rMYHbIE XPOMOCOMBI. M0N10BblE XPOMOCOMBI.

Jenenve Knetkm — muto3. CTaguMm MMTO3a U NPOUCXOZALLME B HMX npoueccbl. Tunbl MuTo3a. KapuokuHes
W UMTOKMHE3. buonornyeckoe 3HayeHWe mUTO3a. Perynauma MUTOTMYECKOTO UMKAA KAeTKW. [porpammupyemas
KNnetoyHasa rmbenb —anonTos.
®PyHKUMOHaNbHAA reHOMMKaA

3 OpraHn3m Kak buonornyeckas cuctema
OQHOKNEeTOYHbIE, KOJIOHWANbHbIE, MHOTOKJ/IETO4YHbIE OPraHN3Mbl U MHOTOTKaHEBbIe OPraHU3mbl.
®opMbl pPasMHOXKEHMA OpraHU3mMoB: bGecnosioe (BKAOYas BeretaTuBHOe) M nosnosoe. Bupabl Hecnonoro pas-
MHOEHMUA: NOYKOBaHWE, cnopynauma, GparmeHTaLmaA, KNOHMPOBAHME.
MonoBsoe pasmHoKeHue. MNonosble KNETKU, KU rameTbl. Melio3. CTagumn meiiosa. MoseaeHMe XpOMOCOM B Mel03e.
KpoccuHrosep. BMonormyecknin cmoicn meiosa M nosoBoro npouecca. Menos U ero Mecto B XU3HEHHOM LMKNe
OpPraHU3MoB.
Mpea3apoapiwesoe passutue. NameToreHes y »MBOTHbIX. [Monosble Kenesbl. O6paszoBaHMe M pas3BUTUE MONOBbIX
Kknetok. CnepmaToreHes u ooreHe3. CTpoeHWe MoNOBbIX KneTok. OnnogoTBopeHne u smBpuoHasbHOE pasBuTHe
YKMBOTHbIX. CNOCO6bI ONNOAOTBOPEHUA: HAapyXKHOE, BHYTPeHHee. MapTeHoreHes.

31 NHauBuAayanbHoe pas3BuTME OpraHM3moB (oHToreHes). CTagmMm ambpuoreHesa *KMBOTHbIX (Ha Mpumepe AAryLKM).

Opobnerue. Tunbl apobneHuns. OcobeHHOCTU ApOobaeHNA MAEKOMUTalOWMX. 3apoAblleBble ANCTKK (racTpynsuus).
3aKknagKka OpraHoOB M TKaHel M3 3apoApllleBbIX JNCTKOB. B3aMmHOe BAMAHME 4acTell pa3BMBAIOLLErocs 3apoAbllia
(3mbpuoHanbHan MHAYKUMA). 3aKNaaKa NaaHa CTPOEHUA KMBOTHOTO KaK pe3y/bTaT MepapXMUYecknx B3anmoaencTanii
reHoB. BAnsHWe Ha ambpMoHaNbHOE Pa3BUTME Pa3NINYHBIX paKTOPOB OKPYKaloLLLen cpeapl.

PocT 1 pa3BuTUe KMBOTHbIX. MOCTaMBpUOHanbHbIM nepuog. lNpamoe U HenpaAmoe pa3BuTMe. PasBuTue c MmeTa-
Mmopdo3om y 6ecno3BOHOYHbIX M MO3BOHOUHbIX YKMBOTHbIX. BMONOrMYECKOe 3HayeHWe MPAMOro M HemnpAMOro
pasBUTMA, MX pacnpocTpaHeHuMe B Mpupoge. TuMbl POCTa KMBOTHbIX. DaKTOPbl PEryiaumMmM pPocTa KUBOTHbIX M
yenoseKa. CTaanm NoCcTaMbPUOHANBHOMO Pa3BUTUA Y X KUBOTHbIX U YenoBeKa. [eprmoabl OHTOreHesa YenoseKa.

PasmHoOeHWe U pa3BuTMe pacTeHnin. FameTodut u cnopodut. Meinos B }KU3HEHHOM UMKAe pacTeHnit. ObpasoBaHue
cnop B npouecce meliosa. fameToreHes y pacteHuid. ONaoA0TBOPEHUE WM PasBUTUE PACTUTE/IbHLIX OPraHW3MOB.
[BoiHOe onnogoTBOpEHME Y LIBETKOBbLIX pacTeHuit. ObpasoBaHWe U pasBUTME cemeHU. MexaHW3Mbl peryaauum
OHTOTeHe3a y PacTeHWUI U }KUBOTHbIX
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3.2

MpoBepsemblii 31eMEHT coaepKaHuA

NcTopna cTaHOBNEHUS W Pa3BUTUSA FEHETUKU KaK HayKu. OCHOBHble reHeTUYecKue MOHATMA U CUMBOJbI. [omo-
NIOTUYHbIE XPOMOCOMbI, affiefibHble TeHbl, aNbTepPHATUBHbIE MPU3HAKWU, AOMUHAHTHbLIA U PELECCUBHbIN NMPU3HaK,
roMO3WroTa, reTeposnroTa, 4YucTaa JAWHUA, TMbpuabl, reHoTun, ¢eHoTun. OCHOBHble MeTOAbl FeHEeTUKMU:
rmbpunaonorMyeckuii, LUTONOTMYECKNIM, MONEKYNAPHO-TEHETUYECKNIA

3.3

MoHormnbpuaHoe ckpelumsaHue. Mepeblii 3aKoH MeHaena — 3akoH eauHoobpasuna rmbpraos NepBoro NOKOAEHUA.
MpaBuao AOMUHMPOBaHMA. BTopoli 3akoH MeHaens — 3aKOoH pacuienneHus Npu3Hakos. LiMTonormyeckne ocHoBbI
MOHOMMBPUAHOIO CKpeLwmMBaHuA. FMnoTesa YMCTOTbI FramerT.

AHanusumpyiowee cKpewmsaHme. [pPOMEXKYTOYHbIA XapaKTep HacnefoBaHuA. PacwenneHne nNpu3HaKoB npu
HENno/sIHOM AOMWHMPOBAHMMU.

OnrnbpuaHoe ckpelmsaHune. TpeTuii 3akoH MeHAena — 3aKOH He3aBMCMMOTrO HacaefoBaHWA Mpu3Hakos. LinTo-
NIOrMYEeCcKMe OCHOBbI AUTMBPUAHONO CKpeLMBaHMA.

CuenseHHoe HacnegoBaHWe npusHakoB. Pabotbl T. MopraHa. CuensieHHoe Hac/ne[oBaHWE reHoB, HapylleHue
CUENNEeHNA MexKay reHamu. XpoMOCOMHasa Teopus HaceaCTBEHHOCTU.

leHeTMKa nona. XPOMOCOMHbIi MeXaHMU3Mm onpeaeneHua nona. AyTocoMbl
M NONOBble XPOMOCOMbI. [OMOrameTHbI U reTeporaMeTHblii NoA. FeHeTMyeckana CTPYKTypa MOAOBbIX XPOMOCOM.
HacnepoBaHue NpU3HAKOB, CLENAEHHbIX C MOIOM.

[eHOTUN KaK LenocTHas cuctema. MaeroTponua — MHOMKeCTBeHHOoe AeWCTBME reHa. IMIHOMECTBEHHbIN annennsm.
B3aumogeiicTere HeannenbHbIX reHoB. KomnaemeHTapHOCTb. dnucTas. Moanmepus
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B3aumogeicteme reHotuna M cpedpl Npu GOPMUPOBaHUM ¢GeHoTMNa. M3MeHUYMBOCTb Mpu3HaKoB. KayecTBeHHble U
KONMYeCTBEHHble MPU3HaKK. Buabl U3MEeHUYMBOCTM: HeHacneACTBEHHAN U HacNeACTBEHHaA.

MoanduKaumMoHHas M3MeHYMBOCTb. Ponb cpedpl B GOpMMPOBAHUN MOANPUKALMOHHOW M3MEHUMBOCTU. Hopma peakumm
npusHaka. BapraumoHHbIii pag 1 BapuaumoHHan Kpmeas (B. MoraHHceH). CBoiicTBa MOANPUKALMOHHOM M3MEHUNBOCTY.

leHOTUNNYEeCcKas M3MeH4YMBOCTb. CBOMCTBA FEHOTUMUYECKON M3MEHUYMBOCTM. Buapbl reHOTUMNUYECKON M3MEHUYMBOCTU:
KOM6VIHaTMBHaH, MyTaUNOHHaA.

KombuHaTMBHasa M3mMeHYMBOCTb. Melo3s M nonosoi npouecc — OCHOBa KOMOMHATUBHON W3MEHYMBOCTU. Ponb
KOMOMHATUBHON M3MEHUYMBOCTU B CO34aHNUN reHETUYECKOro pa3Hoo6p33Mﬂ B npegenax ogHoro snga.

MyTaumMoHHas M3MEHYMBOCTb. Buabl MyTaLMit: reHHble, XPOMOCOMHbIE, FreHOMHble. CMOHTaHHbIE U UHAYLMPOBAHHbIE
MyTauun. AgepHble ¥ uMTOMNAa3MaTMYeckne myTtaumu. ComaTMyeckme M noaosble myTaumu. MpUUMHbI BO3HUKHOBEHMSA
MyTauuin. MyTareHbl M WX BAMAHWE HA OPraHM3Mbl. 3aKOHOMEPHOCTM MYTAaUMOHHOrO npouecca. 3aKoH
rOMOJ/IOTMYECKUX PAAOB B HAcAeACTBEHHOW u3meHumBocTn (H.WU. BaBunos). BHeagepHas W3MEHUYMBOCTb M
HacneaCcTBEHHOCTb

35

Kapuotun yenoseka. MesxayHapoaHas nporpamma uccneaoBaHua reHoma yenoseka. MeTofpl U3y4eHUA reHeTUKU
YyeNoBeKa: reHeasorMyecknii, 6AN3HEL0BbIN, LUTOreHeTUYECKUA, NONYAALMOHHO-CTaTUCTUUYECKMUIA, MOJIEKYNSAPHO-
reHetnyeckuii. CospeMeHHoe onpeaeneHune reHoTmna: noJIHoreHoOMHOe CeKBeHMpPOBaHWe, reHOTUNUpPOBaHKE, B TOM
yncne c nomouwbio MUP-aHanM3a. HacneacteeHHble 3aboseBaHUA 4YenoBeka. [eHHble U XPOMOCOMHble 60s1e3HU
yenoseKa. bonesHn ¢ HacneacTBEHHOM  NPeApacrnoiOXEHHOCTbIo.  3HadeHue MeAUUMHCKOW FeHeTUKM B
npeaoTBpaLleHMM 1 NeYeHnn reHeTuYeckux 3abonesaHunii YenoBeka. CTBOIOBbIE K/IETKM

3.6

JomecTnkauma mn cenekuma. 3aporxKAeHWe cenekumn w gomectmkaumu. Yuenume H.W. BaBunoBa O UeHTpax npo-
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MpoBepsemblii 31eMEHT coaepKaHuA

WUCXOXKAEHUS M MHOTO00pasuns KyAbTYPHbIX pacTeHWn. Posib cenekumm B CO34aHNUN COPTOB PACTEHWUIA M MOPOL Y KUBOTHbIX.
Copr, nopoaa, WTaMm. 3aKOH rOMOIOTMUYECKMX PAAOB B Hac/ieACTBEHHON M3meHuYMBocTM H.U. BaBnnoBa, ero sHauyeHue
ANA ceNeKUMOHHON paboTbl.

MeToabl cenekumoHHoM paboTbl. MIcKycCTBEHHbIM OTOOP: MacCcoBbIN U UHANBUAYAbHbIN. ITanbl KOMOMHALMOHHON
cenekuuu. McnbiTaHne npowussoauTeneit no notomctey. OT6GOpP NO reHoTMNy C NOMOLLbI OLUEeHKM ¢deHoTuna
NOTOMCTBa M 0T6OpP NO reHoTUNy ¢ NomoLlbto aHanusa AHK.

MCKYCCTBEHHbIN MyTareHe3 Kak MeTof4 CeNeKUMOHHOM paboTbl. PagMauMOHHbBIA M XMMUYECKUIA MyTareHes Kak
WUCTOYHUK MyTaUMN Yy KyNnbTypHbIX GOPM OpraHM3moB. Mcnonb3oBaHME FeHOMHOro peaakTMpoBaHWMA U MeToA0B
pekombuHaHTHbIX HK 418 nonyyeHna MCXoAHOro matepuana ana cenekumm.

MonyyeHne noAvnaoMAoB. BHyTpMBMaoBas rubpuamsaumsa. BAU3KOPOACTBEHHOE CKpelmBaHue, WAUM  UHBPUAMHT.
HepoacTeeHHoe cKpelumBaHue, Unmn aytbpuamHr. Feteposnc M ero npuumHbl. Mcnonb3oBaHMe retepos’nca B CeneKkumu.
OtpanéHHaa rmbpuamsauma. MpeogoneHne 6ecnnoama MeKBUAOBbIX rMBpUA0B. JOCTUMMKEHUA Cenekuum pacTeHuin u
YKMBOTHbIX

3.7

O6'b€KTbI, ncnosblyemble B 6VIOTeXHO}10FMM, — KNeTo4Hble W TKaHeBble Ky/bTypbl, MUKPOOPraHmM3mbl, UX
XapaKTepUnCTnKa. TpaAMLI,VIOHHaﬂ buoTexHonorua: xne6or|equl4e, nonyyeHne KMUCNOMOJIOYHbIX NPOAYKTOB,
BUHOAENNE. MMKpO6MOJ’IOI’M‘-IeCKMﬁ cuHTE3. OO6BEKTDI MMKpO6M0]’IOI'VIl-IECKMX TEXHOJIOTUA. |_|p0M3BO,£I,CTBO 6EI'IKa,
dMUHOKNCNOT U BUTAMUHOB. MCKyCCTBeHHOG onaoaoTBopeHUe. PEKOHCprKLI,VIﬂ HVILLEKHETOK N  KNOHUWpOBaHME
KMBOTHbIX. MeTop, TPaHCN/IAHTAUUN AOEP KNETOK.

XpPOMOCOMHas M reHHana MHKeHepus. MICKYCCTBEHHbIA CMHTE3 reHa M KOHCTPyMpoBaHWe pPekoMOBWHaHTHbIX OHK.
JocTUKeHUA U NepcrnekTUBbI XPOMOCOMHOM U FeHHOW UHXKeHepunu. MeauumHcKkne buotexHonormu. Micnosnb3oBaHue
CTBOJIOBbIX KNETOK

Cucreman MHOF006p33VIE OpraHn4ecKkoro mmpa

4.1

Buonorunyeckoe pa3Hoo6paame OpraHn3mos. COBpeMEHHaﬂ Ccucrema opraHn4yeckoro mwupa. anIHLI,VII'IbI Knac-
CM(I)VIKaLI,VIVI OpraHn3mos. OcHOBHble cucTemaTmyeckune rpynnbl OpraHM3mMoB.

OcobeHHoCTH CTPOEHMA U XU3HeLeATEe/IbHOCTM OAHOKNETOYHbIX OpraHM3moB. baKtepuu, apxen, O4HOKNETOYHbIE
I'pVI6bI, OAHOKNETOYHbIE BOOOPOC/N, APyrne NpPOTUCTbI. KonoHnanbHble OpraHmn3mebl. [BuKeHne oOHOKNETOYHbIX
OpPraHn3moBsB: aMé6OMAHOG, KIFYTUKOBOE, peCHUNYHOE. 3awmTa Y OOHOK/IETOYHbLIX OPraHMU3moB. Pa3Apa)KVIMOCTb Yy
OAHOKNETOYHbIX OPraHnN3moB. TaKkcucl

4.2

MHoOroKkneTouYHble pacteHun. B3anmocsaA3b YacTeil MHOTOK/IeTOYHOrO OpraHn3ma. TKaHM, opraHbl U CUCTEMbl OPraHoB
MHOTOK/NIETOYHOro opraHuama. OpraHuam Kak eguHoe uenoe. TKaHW pacTeHuid. Tunbl pacTUTENbHbIX TKaHew:
obpa3oBaTesibHaA, MOKPOBHasA, MPOBOAALLAA, OCHOBHaA, MexaHuyeckasa. OCOBEHHOCTM CTPoeHUA, QYHKLMIA
W PacroNoXeHUA TKaHel B opraHax pacTeHui

4.3

BeretaTMBHble UM reHepaTUBHbIe OpraHbl pacTeHuit. OYHKUMKM OpraHoB M cuCTem opraHoB. KapKac pacTeHuit.
[BUKeHNne MHOTMOKNETOYHbIX PAacTEHMIA: TPONM3MbI U HacTUW. MornouieHne BoApl, YIAEKMCAOrO rasa U MUHEpPaNbHbIX
BELLEeCTB pacTeHnamu. [pixaHue pacteHuid. Anddysuna rasos yepes NOBEPXHOCTb KAETKM. TPaHCMOPTHbIE CUCTEMBI
pacTeHuii. BblaeneHne y pacTeHWid. 3alimTa Yy MHOMOK/ETOYHbIX pacTeHui. KyTukyna. CpeactBa macCMBHOM M
XMMWUYECKON 3aLLmTbl. PUTOHUMABI.

Pasapa*KMMoCTb M perynaums y opraHM3amoB. PasaparkMmMocCTb U Perynsauma Y MHOTOK/IETOUYHbIX pacTeHMi. PocToBble
BELLECTBa U UX 3HaueHue

4.5

MHOrOKNETOUYHbIE KMBOTHblE. B3anMMOCBA3b 4acTell MHOFOKNETOYHOro opraHuama. TKaHW, OpraHbl U CUCTEMDI
OpraHoB MHOIFOKNEeTOYHOro OopraHmM3ma. Opl’aHM3M KaK eguHoe uenoe. flomeoctas. TKaHWU KUBOTHbIX U YenoBeKa.
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MpoBepsemblii 31eMEHT coaepKaHuA

TUNbI }KMBOTHbIX TKAHEN: annTennanbHada, CoeanHnUTeNbHAA, MbilleYyHaA, HEPBHaA. OcobeHHocTH CTpoO€EeHUA, dDYHKLLMﬁ
1 pacnonoxeHumAa TKaHen B OpraHax XXMBOTHbIX U Ye/N0OBEKa

4.6

OpraHbl U CUCTEMbI OPraHOB KMBOTHbIX. PYHKLMM OpraHoB U cucTem opraHos. Onopa Tena opraHM3moB. CKeseTbl
O/ZIHOKNETOUHbIX U MHOTFOK/IETOUYHbIX XMBOTHbIX. HapyKHbIi U BHYTPEHHWNI cKeneT. CTPOEHME M TUMbl COeANHEHUS
KocTel.

[OBUXKeHne MHOTOKAETOUHbIX MXMBOTHbIX. [MMTaHMe XMBOTHbIX. [MMTaHME NO3BOHOYHbLIX XMBOTHbIX. [biXxaHue
YUBOTHbIX. KOXXHOE ablixaHue. )Ka6epHoe M NErovyHoe abixaHue.

[AblXxaHWe NO3BOHOYHbIX MMBOTHbIX. JBOJIIOUMOHHOE YC/IOXKHEHME CTPOEHUA JNIETKMX MO3BOHOYHBIX MMBOTHbIX.
[ObixaTenbHan cucTema yenoBeka. MexaHM3M BEHTUAALUMKN NETKUX Y NTUL, U MAEKONUTAOWMX. TPaHCNOPT BeLLecTs
Yy OpraHu3moB. TpaHCMOPT BELWECTB Y KMUBOTHbIX. KpoBeHOCHasa cuctema M eé opraHbl. KpoBeHOCHas cuctema
MO3BOHOUYHbIX }MBOTHbIX. Kpyrn KpoBoobpaleHMA. DBOMOLMOHHbIE YCNOKHEHNA CTPOEHMUSA KPOBEHOCHOM CUCTEMDI
NMO3BOHOUYHbIX MBOTHbIX. BblaeneHne y opraHMsmoB. BblaeneHume y }uBoTHbIX. COKpaTUTeNbHble Bakyoaun. OpraHbi
BblaeneHus. CBA3b MOAOCTU Tesa C KPOBEHOCHOW M BbIAEAUTENbHOM cUCTemMamu. BblgeneHve y NO3BOHOYHbIX
YKMBOTHbIX. 3aLLMTa Y MHOTOK/IETOYHBIX }KMBOTHbIX. MOKPOBbI U MX MPOU3BOAHbIE.

Pa3,£l,pa)KVIMOCTb n perynauma 'y OpPraHM3mos. Pa3,£l,pa)KVIMOCTb Y OAHOKNETOYHbIX OpPraHM3mMos. Takcucbl.
Pa3,£l,pa)KVIMOCTb nperynaynay MHOITroOKN1eTo4YHbIX paCTEHMﬁ. PocToBble BewecTsa U UX 3HAYEHUE.

HepBHasa cuctema M pedneKkTopHana perynauma y MHOTOK/JETOYHbIX MMBOTHbIX. HepBHaA cuctema v eé oTaensl.
3BONOLUMOHHOE YCOKHEHNE CTPOEHNA HEPBHOWM CUCTEMbI Y 3KUBOTHbIX.

Pa3paboTKa anropnutmoB U nporpamm ana 3pdekTMBHOM GYHKUMOHANbHOM aHHOTAUUM FeHOMOB, TPAHCKPUNTOMOB,
npoTeOMOB, MeTabo/IOMOB MUKPOOPTraHM3MOB, PAaCTEHUI, KMBOTHbIX U Ye/IOBEKA

OpFaHM3M yesioBeKa U ero 3aoposbe
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OpraHbl M cucTeMbl OpraHos Yesnoseka. OTAeNbl TONOBHOMO MO3ra MNO3BOHOYHbIX KMBOTHbIX. Pednekc u
pedbnekTopHaa ayra. besycnoBHble U ycnoBHble pednekcbl. ymopanbHas peryaauMsa M 3HAOKPUHHAA CUCTEMa
KMBOTHbIX W YesioBeKa. Henesbl IHAOKPUHHON CUCTEMbI U UX TOPMOHBI. [leicTBMe ropMOHOB. B3anmMocBa3b HepBHOW
W 3HAOKPWHHOM cuctem. FMnotanamo-runodusapHan cuctema. Pednekc u pednektopHaa gyra. besycnosHble U
YC/I0BHblE pedieKcl

5.2

3awmTta opraHnsma oT bonesHeh. MMmyHHasa cucTema YenoBeKa. KNeTouHbli M TYMOPasibHbIA MMMYHUTET.
BpoXKAEHHBIN, NPUOBPETEHHBLIN cneumudUyYeckuii MMMyHUTET. Teopua KNOHANbHO-CENEKTUBHOIO WMMMYHUTETA
(N.2pnnx, ®.M.bepHet, C.ToHeraBa). BocnanutenbHble OTBETbl OPraHUM3MoB. Posib BPOXKAEHHOrO MMMYHWUTETA B
pa3BUTUMN CUCTEMHDBIX 3ab0neBaHUI
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KpoBeHocHaa cuctema u eé opraHbl. Cepaue, KPOBEHOCHbIE cocyabl M KpoBb. Kpyrn KpoBoobpalieHus. Pabota
cepaua u eé perynauma

5.4

[OpbixaHune yenoseka. Judoysuns razos Yepes NOBEPXHOCTb KNAETKU. [bixaTeNbHaa cucTema Yenoseka. [bixaTesbHas
NnoBepxHOCTb. Perynauma gpixaHua. pixaTebHble 06bEMbI

5.5

MuuwesapuTenbHasa cuctema denoseka. OTAenNbl nNULLEBapUMTENbHOrO TpakTa. [lMleBapuTeNbHble Kenesbl.
BHYTPMNOAOCTHOE M BHYTPUKAETOYHOE NULLEBapeHne

5.6

MOKpOoBbI M UX Npoun3BogHble. OpraHbl BblgeneHus. Moyku. CTpoeHue v GpyHKUMOHMpoBaHUe HedpoHa. PuabTpaums,
cekpeuma 1 obpaTHoe BcacbiBaHWE Kak MexaHW3Mbl paboTbl opraHoB BblgeneHuna. O6pasoBaHMe MoUM y YeoBeKa

5.7

[BuKeHne yenoseKa: mbilevHasa cmctema. CKkeneTHble MbllWLbl U NX pa60Ta. CTpOGHMe M TnUnbl coeanHeHnA KocTel

Teopwua asontounn. Passutne XnsHu Ha 3emne

6.1

DBONOLUMOHHaA Teopua Y. JapsuHa. MNpeanocbiikKn BO3HUKHOBEHUA AapBUHM3MA. KN3Hb M Hay4yHaA 4eATeNbHOCTb
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MpoBepaemblil 3n1eMeHT coaeprKaHua
Y. JapsuHa.

Opvxywme cunbl 3soaouMn BuAoB no Y. [JapsBuHy (BbiCOKasd MHTEHCUMBHOCTb Pa3MHOMKEHUS OpPraHM3MOB,
Hac/neACcTBEHHAn M3MEHUYMBOCTb, 6opbba 3a cyLecTBOBaHWE, eCTECTBEHHbIM U UCKYCCTBEHHbI O0TH0P).

OdopmneHne cuHTETUYECKON Teopumn 3Bontoumn (CTI). HeilTpanbHas Teopus 3Bosouuun. CoBpemeHHas
3BOJIOLMOHHAA Buonorma. 3HayeHe 3BOIIOUMOHHOW Teopun B GOPMMPOBAHUM ECTECTBEHHO-HAY4YHOW KApPTUHDI
Mupa

6.2

Monynauna Kak anemeHTapHasa eauHULA 3BoaoLmMn. CoBpeMeHHble METOAbI OLLEHKM FEHETUYECKOro pa3Hoobpasmsa
W CTPYKTYpbl nonynauunin. MameHeHne reHooHAA NONYNALMU KaK SNEMEHTAPHOE 3BONIOLMOHHOE ABNEHWE. 3aKOH
reHeTuyeckoro pasHosecua K. Xapgu, B. BaltHbepra.

dnemeHTapHble GAKTOPbI (ABUKYLLME CUAbI) 3BOMOLMU. MyTaLMOHHBIM npouecc. KombUHATUBHAA M3MEHUYUBOCT.
[Apeid reHoB — cnydyaiiHble HeHanpaB/ieHHble M3MEHEHMS YacToT ansnesnei B nonynaumax. IddeKT ocHoBaTens.
Mwurpaumn. Usonauma nonynauuii: reorpaduyeckasn (NpoctpaHcTBeHHasn), bronornyeckas (penponyKTMBHas).

EcTecTBeHHbI OTOOpP — HanpaBaalowmii dakTop 3soaounn. Popmbl ecTecTBEHHOro oTbopa: ABUMNKYLUMK, CTa-
6uansnpyroLwmii, paspblBatowmi (gM3pynTnBHLIN). Monosoit oTbop.

MpUCNocobeHHOCTb  OPraHM3MOB  KaK  pe3y/ibTaT  MUKPO3BOOUMU.  BO3HMKHOBEHME  MPUCNOCOBAEHUI
y opraHusmoB. Apomop¢o3sbl U uauMoadantauuun. Mpumepsl NpUcnocobaeHnin y opraHnamos. OTHOCKUTENbHOCTb
nprcnocob1eHHOCTU OPraHU3MOB.

Bua, ero Kputepuu u cTpykTypa. BuaoobpasoBaHue Kak pesynbTaT MUKPO3BOJOLMU. M30aaums — KnoueBoi ¢pakTop
BMA00OpasoBaHua. MyTn M cnocobbl BUMA006pasoBaHMA: anjonaTpuyeckoe (reorpapuyeckoe), cumnaTpuyeckoe
(skonornyeckoe), «MrHoBeHHOE» (NnoaMnNaOMAM3aLMSA, TMbpuamnsaums). 4AUTeNbHOCTb 3BOIIOLMOHHbBIX MPOLECCOB.

MexaHn3mbl GOPMUPOBAHUSA BUONOTMYECKOTO Pa3HOObpasus.
Ponb 3B0ONOUMOHHOM BMONOTMK B pa3paboTKe HayyYHbIX METOA0B COXpaHeHna BuopasHoobpasma. Mukpoasoaouma

M KO3BONIOUMA MAPasUTOB U UX x03aeB. MexaHn3mbl GOPMUPOBAHUA YCTOMYMBOCTU K aHTMOMOTMKAM M Cnocobbl
60pbbbI C HeW

6.3

MeTtoabl NU3y4eHnA Mmakpo3aBolounNN. ManeoHTONOrMYECKNE MeTOoAbI N3y4yeHunA 3BOKOLLUN. I'Iepexo,a.Hble d)OprI n
d)MJ'IOI'eHETVI‘-IeCKMe pPAObl OPraHN3mMoB.

Buoreorpaduueckne metogbl M3yyeHua 3sostoumu. CpaBHeHue ¢nopbl M dayHbl MaTEepUMKOB M OCTPOBOB.
Buoreorpaduuyeckne obnactn 3emaun. BUabl-sHAEMUKUN U PESIUKTDI.

3M6pmonormqecme n CpaBHVITeI'IbHO-MOpd)OJ'IOI'VILIeCKVIE MeTOo4bl U3y4eHnAa 3BONKOLNN. [eHeTUYeCcKne mexaHusmbl
9BOJIIOUMMN OHTOreHe3a M MNOoABAEHMA 3SBOJIIOUMOHHbLIX HOBLWECTB. [OMONOrMYHbIE W  AHANOTUYHbIE OpraHbl.
PyAVIMeHTaprIe OpraHbl 1 aTaBU3mbl. MOJ'IeKy.l'IFlpHO-I'EHETVI‘-IECKVIE, 6MOXMMMYECKME U MaTeMaTUYecKue MeTobl
N3y4eHnA 3BOTIOLUN. FoMO/IOrMYHbIE reHbl. COBpEMEHHbIe MEeTOAbl NOCTPOEHUA d)VII'IOI'EHETVI‘-IECKVIX AepeBbEB.

XpOMOCOMHbIe MyTaunun n apoaroyna reHomos.

Obuwme 3aKoHOMepHOCTM (npasBuna) 3BoaouMn. HeobpaTMmocTb  3BOAOUMM. AdanTMBHas  paguaums.
HepaBHOMEPHOCTb TEMMOB 3BOOLUN




Kopg

6.4

MpoBepsemblii 31eMEHT coaepKaHuA

HayyHble rMnoTesbl NPOUCXOMKAEHUS XKU3HM HA 3emne. AbuoreHes M naHcnepmus. [JoHayyHble NpeacTaB/eHUs o
3aPOXKAEHUN KU3HWU (KpeaumoHusm). FMnoTesa MOCTOAHHOrO CaMO3apPOMKAEHUA KU3HU U e€ OnpoBep}KeHue
onbitamu ®. Pean, J1. CnannaHuanu, /1. MNactepa. MpoucxoxaeHue K13Hm n actpobuonorms.

OCHOBHble 3Tanbl HeOpraHWMYyeckon asoatoLMuK. MnaHeTapHas (reonoruyeckas) asontoLmA. XMMUYECKaa 3BONOLMA.
ABUWOreHHbIN CUHTE3 OpPraHMYEecKUX BewecTB M3 HeopraHuyeckux. OnbiT C. Munnepa uTl. HOpu. ObpasosBaHue
nonnmepos U3 moHomepos. KoauepsaTHana runoTesa A.W. OnapuHa, runotesa nepsruyHoro bynboHa XK. XonaenHa,
reHeTmyeckan runotesa . Ménnepa. Pubosumsbl (T.Yek) n rmnotesa «mupa PHK» Y. Tunbepta. PopmmuposaHume
MeMbpPaH U BOSHUKHOBEHWE MPOTOKIETKM.

Uctopma 3emnm m metoapl e€ um3yveHus. McKonaemble OpraHWYecKMe OCTaTKU. [eoxXpoHonorns u eé meTtodpl.
OTHocUTeNbHaA M abCcoNtoTHAA reOXPOHONOTUA. [eOXPOHOIOrMYECKanA LWKana: 30HbI, 3pbl, NepUOabl, SMNOXK.

HavanbHble 3Tanbl opraHMYeckoi 3sostoumun. MNoasaeHrne U 3BONIOUMA NEPBbIX KAETOK. IBoaouna merabonnsma.
Bo3HMKHOBEHME nepBbiXx 3KocucTeM. CoBpemeHHble MWKPOBHble BMOMNNEHKM KaK aHanor nepsBbiX Ha 3emse
coobuiects. CTpomaTonnTbl. [POKAPMOTbI U 3YKapHOTbI.

MpoucxoxaeHue 3yKapuoT (cumbuoreHes). IBONOUMOHHOE MPOMUCXOXKAEHME BUPYCOB. [lpoucxoxaeHue
MHOTOK/IETOYHbIX OPraHM3MOB. BO3HMKHOBEHME OCHOBHbIX FPYMMN MHOTOK/AETOUYHbIX OPraHM3MOoB.

OCHOBHble 3Tanbl 3BOMIOLMM BbICIIMX pacTeHu. OCHOBHble apomopdo3bl pacTeHWi. Bbixod pacTeHWn Ha cyly.
MonBneHWe CMopoBbIX PACTEHMI M 3aBOeBaHME MMM Cylin. CemeHHble pacTeHus. PoUCXoXKaeHUEe LLBETKOBbIX
pacTeHui.

OCHOBHble 3Tanbl 3BO/IIOLMN }KMBOTHOrO Mupa. OCHOBHble apoMOopPdO3bl }KNBOTHbIX. BeHacKan dpayHa. Kembpuiickuit
B3PblB — NOABAEHME COBPEMEHHbIX TUMOB. MNepBble XOpA0BbIe KUBOTHblE. MM3Hb B BOAE. IBO/IOLMA NO3BOHOYHbIX.
MpoucxoxageHve amodmbuint un pentunmnin. [POUCXOXKAEHME MAEKONUTAOWMX W NTUL. [lpUHLMN  KAOYEBOro
apomopoo3a. OcBoeHne 6eCcno3BOHOYHbLIMMN M MO3BOHOUYHBIMU }KUBOTHBIMU CYLLW.

Pa3BuTME XM3HM Ha 3emsie MO 3pam U Nepuogam: apxei, NPoTepo3oii, Naneos3oi, me3o3oi, KainHoszon. Obuian
XapaKTePUCTMKA KAMMaTa M reoNornMyeckux npoueccos. [loABneHME U pacuBeT XapaKTepHbIX OPraHU3MOB.
YrneobpasoBaHue: ero ycnosua U BAMAHME Ha ra30Bblil COCTaB aTMocdepbl.

Maccosble BbIMUPAHMA — 3KOAOrMYECKUe Kpusucbl npowaoro. MNMpuynHbl U CneacTBMA MacCoBbIX BbIMMpaHVIﬁ.
COBpeMeHHbIVI 3KOJIOrMYEeCKuni Kpu3uc, ero ocobeHHOCTH

6.5

Paspenbl 1 3agauun dHTpONoA0Irunn. MeTtoabl dHTpONO/0TnN. CraHoBneHue I'Ipe,D,CTaBJ'IEHVIﬁ O MPOUCxoxaeHumn
4YyenoBekKa. COBpEMEHHbIe Hay4yHblE TEOPUMN.

CxoAacTBO YenoBeKa C XUBOTHbIMU. CUCTemaTMyecKoe NooXKeHne Yyenoseka. CBMAeTeNnbCTBa CXOACTBA YeN0BeKa C
KUBOTHbIMMU! CpaBHMTe}'IbHO-MOpd)OI'IOI'VI‘-IeCKVIE, 3M6pmonormqecwle, ¢M3VIOJ'IOI'O-6MOXVIMVI‘-IECKVIE, nosegeH4yeckue.
OTAnumMA YenoBeKa OT XKMUBOTHBLIX. npﬂMOXO)K,D,eHMe N KOMN1IEKC CBA3aHHbIX C HUM NMPU3HAKOB. Passutmne ronosHoro
mMo3ra un BTOpOVI CUTHaNIbHOM CUCTEMBI.

,D,BVI)KYLLI,VIG Cunbl (d)aKTOpbl) aHTponoreHesa: 6VIOJ'IOI'VILIECKVIE, coumanbHble. COOTHOLWeEHMe 6uonornyecknx u
COUMaNbHbIX d)aKTOpOB B aHTponoreHese.

OcCHOBHble CcTagmu daHTponoreHesa. ABCTpaJ'IOI'IMTEKVI — [ABYyHOrne npeaku J'IIO,CI,GVI. Yenosek yMeJ’Ibe/‘I, nepsble
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W3roTOBAEHWA OpPYyANIN Tpyaa. YenoBeK NpAMOXoaAalLMiA M NepBblid BbIXOA Atofen 3a npeaenbl Appuku. Yenosek
renaenbbeprcknii — obwuii NpefoK HeaHAEpPTa/NbCKOro YeNOBEeKa M 4YenoBeKa pasymHoro. Yenosek HeaHAaep-
TAaNbCKUIA KaK BUA, NOAEN XONOA4HOro KavmaTa. YenoBek pasymHbli COBPEMEHHOro TMMNa, AEHUCOBCKUMN YesoBeK,
OCBOEHWE KOHTUHEHTOB 3a Npeaenammn Appuku.

JBO/IOLMA COBPEMEHHOro 4YenoBeka. EcTecTBeHHbI oTbOp B MmonynsuMax yenoseka. MyTauMOHHbLIA MPOLECC M
nonnmopounsm. MonynauMOHHbIE BOJIHbI, Apeid reHoB, murpauua m «3PPeKkT ocHoBaTenA» B MNOMNYAALUAX
COBPEMEHHOr0 YenoBeka.

Yenoseveckne pacbl. MoHATME O pace. bonblwue pacbl: eBponeomaHas (eBpasmiickan), aBCTpaso-HerpouaHan
(aKkBaTOpManbHan), MoHrosomaHaa (asmaTcKo-amepuKaHcKan). Bpema v nNyTM pacceneHus yesnoBeKa NO naaHerte.
EAMHCTBO YenoBeyeckux pac. HayyHas HecoCToATeNbHOCTb pacu3ma. lpMcnocobieHHOCTb YenoBeKa K pasHbim
YC/IOBUSAIM OKpYy:KatoLen cpeabl. BanaHue reorpadmyeckon cpeapl n gpeiida reHos Ha mopdonormo n ¢pmMsmonormio
yesoBeKa

DKOCUCTEMDI U npucywme mm 3aKOHOMEPHOCTU

7.1

Pasaensl 1 3a4a4m akonormn. CBAsb 3KONOMMKM C APYTMMUN HayKaMmn.

MeToapl 3Konoruu. [lonesble HabAOAEHUA. IKCNEPUMEHTbl B 3KOJOMMM: MpUpoAHble WM nabopaTopHble.
MogenupoBaHue B 3K0N0TMN. MOHUTOPUHT OKPYHKAIOLLLEM cpeabl: N0Ka/bHbIM, PErMOHaNbHbIN U TN06aNbHbIN

7.2

dKonornyeckme GakTopbl M 3aKOHOMEpHOCTM ux  aekcTeuA.  Knaccudumkauma sKonormyeckux ¢GakTopos:
abuoTtnyeckne, b6MOTUYECKME, aHTponoreHHble. ObLMe 3aKOHOMEPHOCTU AENCTBMA 3IKOMOrMYeckux ¢aKTopos.
Mpasuno muHnmyma (K. LLnpeHrens, 1. JInbux). TonepaHTHOCTb. DBPUOUOHTHbIE M CTEHOBUMOHTHbIE OPraHU3MbI.

AbuoTtuuyeckme dakTopbl. CBET KaK 3Kosornyeckuii ¢paktop. JencrBue pasHbIX y4acTKOB COJIHEYHOrO CMeKTpa Ha
OpPraHn3Mbl. JKOMIOFMYECKME TFPynnbl PACTEHUI U KMBOTHLIX MO OTHOWEHWUID K CBeTy. CUrHanbHaA posib CBeTa.
doTonepmoaunsm.

TemnepaTypa KaK 3KoforMyeckuint ¢aktop. [elictBMe TemnepaTypbl Ha oOpraHu3ambl. [lOMKUAOTEpPMHbIe
N FOMONOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHU3Mbl.

BnaxkHOCTb Kak 3Konormyeckuin ¢aktop. lMpucnocobneHna pacTeHUin K noggepaHuio BogHoro 6anaHca. Knac-
cndmrKauma pacTeHMI No OTHOLWEHUIO K Boge. MpncnocobaeHns }KUBOTHbIX K USMEHEHUWIO BOAHOTO PEXKUMA.

Cpeabl 06WTaHMA OpPraHM3MoOB: BOAHAA, Ha3eMHO-BO3A4ylIHasA, MNOYBEHHan, rAybuHHas noanoyseHHasn,
BHYTPMOPraHn3meHHasa. ®UUKO-XMMMUUYECKME O0COBeHHOCTM cped, 06uTaHMA opraHusmos. [lpucnocobaeHus
OPraHM3MOB K ¥XM3HU B pa3HbiX cpeaax.

Buonornyeckne putmbl. BHelwHWe M BHyTpeHHUE puUTMbl. CyTOYHble M roamuyHble puTMbl. MpucnocobaeHHOCTb
OPraHN3MOB K CE30HHbIM U3MEHEHUAM YCI0BUIN KU3HM.

*U3HeHHble GOpMbl OpraHn3moB. OHATUE O U3HEeHHOW ¢dopme. MMU3HeHHble GOPMbl PacTeHWU: AepeBbsA,
KYCTapHWKK, KYCTapHMYKMU, MHOTO/IETHUE TPaBbl, 0A4HONETHME TPaBbl. "U3HEHHbIE GOPMbI }KUBOTHbIX: TMAPOBUOHTbI,
reobnoHTbI, a3P0BUNOHTLI. OCOBEHHOCTM CTPOEHMA N 06pa3a KU3HMU.

BuoTtnyeckme dpakTopbl. Buabl GUOTMYECKMX B3aUMOAENCTBUIA: KOHKYPEHLMA, XMLWHNYECTBO, cMMBMO3 1 ero popmbl.
Mapa3nTnam, Koomnepaums, MyTyanusm, KOMMEHcanunsm (KBapTUPAHTCTBO, HaxnebHuyecTBo). HeTpoduyeckue
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B3aumogencreusa (Tonuueckme, dopuyeckne, dabpuyeckne). 3HayeHne OUOTUYECKUX B3aUMOAENCTBUN ANA
CYLLLeCTBOBAHMA OPraHM3MOoB B cpee 0butaHua. MPUHLMUMN KOHKYPEHTHOIO UCK/oYEeHMA

7.3

JKoslorMyeckne XapakTepucTukM nonynaumun. Monynauma Kak 6Guonorumyeckas cuctema. Ponb Heo4HOPOAHOCTM
cpeabl, pusmyeckmx 6apbepoB 1 ocobeHHocTel Guonornm Bnaos B GOpPMMUPOBAHUN NPOCTPAHCTBEHHOM CTPYKTYPbI
nonynsaunin. OCHOBHble MOKasaTenu MonyasuMn: YUCIEHHOCTb, MJIOTHOCTb, BO3pPAcTHaA M MNOJ0BasA CTPYKTYpa,
POXKAAEMOCTb, NPUPOCT, TEMIM POCTa, CMEPTHOCTb, MUTPaLMA.

JKoNorMyeckas CTpyKTypa nonyaaumm. OueHKa YNCAEHHOCTU nonyaauun. OAuHamuKa nonyaaumm n eé perynaumsa.
BuoTMYeckMin noteHuuan nonyaaumn. MopgenumposaHuMe AMHAMWMKM MNOMNyAAUMKU. KpuBble pocTa UYMCAEHHOCTU
nonynaauun. Kpueble BbIXKMBAHMA. Perynauma YncneHHoCTH Nonyaaunii: posb GakTopoBs, 3aBUCALLMX U HE 3aBUCALLUX
OT NNIOTHOCTU. IKOIOrMYECKMe CTpaTernn Buaos (r- u K-ctparteruu).

MoHATME 06 3Ko/NOrMyeckol Huwe BuMaa. MectoobuTaHue. MHOromepHas MOAE/Nb 3IKOJOTMYECKOM HULWK
K. U. XaT4MHCOHA. Pa3amepbl 3KON0OrM4eckom HuWu. NMoteHunanbHaa U peasn3oBaHHan HULWMN.

Bmna Kak cuctema I'IOI'IYI'IHLI,VIVI. Apeanbl BUOOB. Buabl u nX }XMU3HEHHble CTpaTerunu. 3aKOHOMepHOCTVI noseaeHmA m
MMFpaLI,MI\;I YKMUBOTHbIX. BUONOrMYECKME NHBA3NM YYXKEePOAHbIX BUAOB

7.4

CoobuecTea opraHM3moB. BMoLeHOo3 1 ero cTpyKTypa. CBA3M meXKay opraHMamamu B 6uMoLeHo3e. JKocucTeMa Kak
OTKpbITas cuctema (A.K. TeHcan). PyHKUMOHaNbHbIE 610K OPraHU3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI,
peayueHTbl. Tpoduyeckme ypoBHU. Tpoduyeckme Lenu u cetn. Abnotudeckne 610KkM akocuctem. Mousbl U UAbI B
aKocucTemax. KpyroBopoT BeLLecTB U NMOTOK SHEPTUKN B IKOCUCTEME.

OcHOBHble MOKasaTenn sKkocuctemol. bnomacca u npoAyKLHUA. DKoorMyeckue nnpamumnabl 4unucen, 6romaccbl U
Heprun.

HanpasneHHble 3aKOHOMEpPHble CMEeHbI COO6LLI,eCTB — cyKueccumn. MNMepBUYHbIE U BTOPUYHbBIE CYKLLECCUU U UX NPUYNHDI.
AHTpOFIOI'eHHbIe BO3,£I,EI7ICTBVIFI Ha CyKuUeccumn. KnumakcHoe COO6U.I,€CTBO. EmopasHOOGpasme M NOSIHOTa KPyroBopoTa
BewecTs — OCHOBa yCTOVI‘-IVIBOCTVI COOGLLI,ECTB.

anpOAHble 9KOCUCTEMDI. AHTpOI'IOI'eHHbIe 9KOCUCTEMDI. Al'p03KOCVICTEMa. AI'pOLI,EHOS. Pasnnuua mexagy
AHTPONOreHHbIMU N NPUPOLHBbIMN IKOCUCTEMAMMU.

Ypb6oskocuctembl. OCHOBHble KOMMOHEHTbl ypboskocucTem. lopoackas ¢nopa u dayHa. CuHaHTponusauma
ropoZcKon dayHbl. BUonorMyeckoe 1 xo3aiMcTBEHHOE 3HAYEHWE arpoaKkocucTem U ypboskocucTeM. 3aKOHOMEPHOCTH
$GOpPMUPOBAHMA OCHOBHbIX B3aMMOZAENCTBUIA OPraHN3MOB B IKOCUCTEMAX.

NepeHOC 3SHepPrMnm wn BewecTB MeXay CMEXKHbIMU 3KoCcUCTeEMaMU. YCTONMYMBOCTb OPraHN3mos, I'IOI'Iy}'IﬂLI,VIﬁ
N 3KOCUCTEM B YCNNOBUAX €CTECTBEHHDbIX N aHTPOMNOreHHbIX BO3,CI,EI7ICTBVII7I

7.5

Buocoepa — obuwennaHeTapHaa o060/04Ka 3emMau, rhe CyWecTBYeT WM CYLLeCTBOBAJA KM3Hb. YuyeHue
B.N. BepHagackoro o 6uocdepe. Obnactn 6uocdeps! u eé coctas. nsoe BelLecTso bnocdepbl U ero GyHKUUK.

3aKOHOMEpHOCTM  cyllecTBoBaHMA  buocdepbl. OcobeHHocTM Buochepbl KaK  r106anAbHOM  3KOCUCTEMBbI.
OunHamuueckoe paBHoBecue B bruochepe. KpyroBopoTbl BELLECTB U BMOreoxmMmuyeckne Umkabl (yrnepoaa, asota).
PUTMMYHOCTb fiBNEeHNI B Brocdepe.

30HanbHocTb 6uochepbl. MoHATME O 6Mome. OCHOBHble GMOMbI CyliM: TYHAPA, XBOMHbIE Jleca, CMellaHHble
W LWMPOKOIUCTBEHHbIE /eca, CTENW, CaBaHHbI, MNYCTbIHW, TPOMUYECKME /leca, BbICOKOTOPbS. KAMMaT, pacTuTenbHbIl U
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KMBOTHbI MUP BUOMOB CyLUN.

CTpyKTYpa 1 QYHKLMSA KMUBbIX CUCTEM, OLLEHKA MX PECYPCHOTO NOTEHLMaNa U buocdepHbIX GyHKUMIA

7.6

JKONOrMYEecKne Kpusnucbl U UX NpuUMHbl. Bo3gelicTBue yenoBeKka Ha buocdepy. 3arpasHeHWe BO3AYLWHOM cpesbl.
OxpaHa Bo3ayxa. 3arpAsHeHue BOAHOM cpeabl. OXpaHa BOAHbIX pecypcoB. PaspyweHue nousbl. OxpaHa NOYBEHHbIX
pecypcoB. Ml3meHeHMe Knumara.

AHTpONOreHHoOe BO3AENCTBME Ha PACTUTENbHbIA U XUBOTHbIM MUpP. OXpaHa pPacTUTENIbHOTO W }KMBOTHOFO MMpa.
OcHoOBHblEe MPUHUMNbI OXpaHbl Npupoapl. KpacHble KHUrM. Ocobo oxpaHsemble npupogHbie Tepputopumn (OONT).
BoTaHuMyecKme caabl U 300/10rMYECKUE MAPKM.

OcHOBHble npuHUUNbI YCTOI\;ILIMBOI'O pPa3BnuTUA 4yenoBe4vyecresa U nNpupoabl. PaumoHanbHoe npmnpoaononb3oBaHUe U
COXpaHeHue 61onornMyeckoro paaHooﬁpasvm 3emnu




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.bnonorua. }nsom opraHusm.lNpegmeTtHaa AMHMA yuebHMKoB «Chepbl»
10,11 Knaccbl: y4ebHUK (NMPOPUNBHbBIN YPOBEHB) ANS
061,e06pa3oBaTENbHbBIX YUPEXAEHUM C NPUIONKEHNEM HA 3/IEKTPOH.
HocuTene //1. H. CyxopykoBa, B. C. KyumeHko, WN. A. KonecHunkosa, — 4-e
n3g. — M.: lNpoceeweHne, 2019

2.buonorusa uson opraHmsam. TeTpaab -NpakTUKyM.lMpegmeTHaA NNHUSA
yuyebHukoB «Cohepbi».10,11 Knaccbl nocobume ana yyalimxcsa
obuieobpa3oBaTeibHbIX yuperaeHni (npodpunbHbIN
ypoBeHb)//1.H.CyxopyKoBa, B.C.KydmKHKO.- M.: MNpoceeLleHne, 2019
3.buonorusa. XXmsom opraHmam. TeTpaab_ 3Kk3ameHaTop.llpegmeTHas
NMHUA yyebHuKoB «Chepbi».10,11 Knaccoel nocobue gna yyawmxca
06LeobpaszoBaTenbHbIX YUpeKAeHUN (NPodUNbHbIN

ypoBeHb)//1.H.CyxopykoBa, B.C.KyumKHKo.- M.: MNpocseLleHne, 2019

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Buonorua. Paboune nporpammol. MpeameTHaa NIMHUA y4eOHUKOB

«Cdepbi1».10,11 knaccbl: nocobume ans yuntenen obuweobpasoar.



yupexaeHnii / /1. H. Cyxopykosa, B. C. KyumeHKo. — M.: MNpocselleHue,
2019

buonorua. NypoyHbie meTogmnyeckne pekomeHgaumu. lNpegmeTHan
nnHunA yuebHukos «Chepbi». 10,11 Knaccbl: nocobue ana yumtenemn
obueobpasosar. yupexkageHuit / /1. H. Cyxopykosa, B. C. KyumeHko. — M.:

MpoceelweHmne, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.https://lesson.edu.ru/06/05

2.https://www.yaklass.ru/p/biologia

3.https://infourok.ru/

4. https://videouroki.net/video/

5.http://school-collection.edu.ru/
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