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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mnpeamery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero odpasoBaHusi pazpaboTana Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepamnum,
dI'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (penepanbHoii paboueit mporpaMmMbl BOCITUTAHUA.

VYuebnsbrit npeamer «buonorus» yriayo6néuHoro ypoBHsS wuiyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB MpeaAMeTHOU obnactu «EcrecTBEeHHO-
Hay4Hble nipeameTsy. CornacHo nosoxkeHusasm GI'OC COO npodunbHbie yueOHbIC
NpeIMEeThl, Wu3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennnann  0oOy4eHUsT Ha ypOBHE CpeaHero ooOimero oOpa3oBaHUs U
NPU3BAaHbl OOECIEUYHUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOILIUM, CPEIHUM
o01IKUM, CpeHUM PO eCCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA K3 JTUX YUYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C MpodopueHTaled 00yJarolmuXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOI'O 3HaHHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIMIMHON, SKOJIOTUEHN, ICUXOJIOTUEHN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" qa€t npeacraBieHue o Heu
U 33j7a4ax M3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE,
onpejenser o00s3arenbHOe (MHBApUAHTHOE) TPEIMETHOE COJIep)KaHHe, €ro
CTPYKTYPUpOBaHHE TIO pa3jiesiaM M TeMaM, paclpeaesieHue [0 Kiaccam,
PEKOMEHIYeT MOCIEA0BATEIbHOCTh H3Y4YEHHUs YYEOHOro marepuaia ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00ydaromuxcs. B mporpamme mo Ononoruu peann3oBaH
TIPUHITUT PEEMCTBEHHOCTH C U3yUeHHUEM OMOJIOTHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, Oyarojaps dYeMmMy [pocMaTpUBAEeTCs  HAMNpPaBICHHOCTh  Ha
NOCJIEAYIONIEE pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DIKOJOTHYECKOTO
MBIIIJICHUS, IPEJCTABICHUH O 3JI0pOBOM 00pa3e )KM3HU, Ha BOCTIUTaHUE OEPEKHOTO
OTHOUIIEHUS K OKpY Xarollel MpupoiHoil cpene. B mporpamme mo 6MOI0TUH TaKxKe
MOKa3aHbl BO3MOXKHOCTU ydeOHOro mnpenMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K IUIaHHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM WU
MpPEAMETHBIM pe3yJibTaTaM 00y4eHUs U B pOPMUPOBAHUN OCHOBHBIX BUJOB YUEOHO-
MO3HABATENLHON JIESITEIbHOCTH OOYYaroMIMXCS 10 OCBOCHHIO COJIEPKAHUS
OuoJornyeckoro o0pa3oBaHus Ha YpOBHE CpEHEro 00111ero 0Opa3oBaHusl.

VYuebnsbiit npenMer «buosorus» Ha ypoBHE CpeIHEro oO0uiero oopa3oBaHuUs
3aBeplIaeT OMOJIOTHYECcKOe 00pa30BaHKE B IIIKOJIE U OPUEHTUPOBAH HAa PACIIUPEHUE
U yriryOsieHre 3HaHU#M 00y4JaroIuxcs 0 )KUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJICTOYHOM OMOJIOTHH, SMOPHUOIOTHH U OMOJIOTUH PA3BUTHS, TCHETUKH, CEIICKITUH,
OMOTEXHOJIOTUH, HIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yudeOHoro mnpeamera «buosiorus» Ha YrIyOJI€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMUXCSA K IMOCIEAYIOLIEMY IOJIYYEHHUIO
OMOJIOrMYecCKOro  o0Opa3oBaHUsi B By3aX M OpraHu3alUiX  CPEJHEro
npogeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro COAEpkKaHHsI COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJNYYEHHBIX TIPU HU3YYECHUH  OO0YyYaIOIUMHUCS
COOTBETCTBYIOILIUX CHCTEMATHUYECKUX PA3feOB OMOJOTHU HAa YPOBHE OCHOBHOTO
obuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJy4YaroT pa3ButHe. Tak,
pacimidpeHsl U yriyojeHbl OHOJIOTMYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEACHUS TPUKIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIONb30BaTh KaK OPUEHTHUPHI JJISi MOCIETYIOUIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpanusi OMOJIOTMYECKHUX 3HAHUU ¢
COOTBETCTBYIOLIMMHU 3HAHUSMHU, MOJYYEHHBIMH OOYYAIOUIUMHCS THpPU HU3YUCHHUH
bu3KKM, XUMHUH, Teorpaduud 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOro MrUpa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYecKoro paznoooOpasus rmiaHeTsl. Tak, B 10 kacce usyyarorcs
OCHOBBI MOJICKYJIIPHOW M KJIETOYHOM OHOJIOTHH, AMOPHUOJIOTUM W OHOJIOTHUU
pa3BUTHS, TEHETHUKU M CEJIEKUUU, OMOTEXHOJOTMU U CUHTETHYECKOW OHOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHHUA OOydaromuxcs 1Mo OOTaHMKE, 300JIOTUH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce u3ydarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
HKOJIOTHH U YueHue o Ouocdepe.

VYyebusiii npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
oOy4JaromuMHCs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHMM, MHOTO000pa3MM U OCOOCHHOCTSAX KIJIETKHM, OpraHu3Ma, IOMyJIsALuH,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUU. [[ns
pa3BUTHS WU TOJAJEPKAHMS HHTEpeca OO0ydallluxcsi K OHOJOTrMUM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOI0 MaTepHUaia B COAEPKAHUM IPOrPAMMBbI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJIEHMSI M PAa3BUTHUS
TOM MM MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJIOTUYECKUX U KOJIOTMUECKUX MPOOIIeM.

Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriayOiaEHHOM ypOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAIbHOMN



OpraHW3allid J>KUBBIX CHUCTEM pa3HOTO paHra H NPUOOPETCHHE YMEHHM
WCIIOJIb30BaTh 9TU 3HAHHUSA B (DOPMUPOBAHMM HWHTEpeca K OINpeaeaeéHHON 001acTu
po(ecCUOHANBHON JIeATENIbHOCTH, CBSI3aHHOM C OWoOJIOrHeil, Wi K BBIOOpPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTMIECKOTO 00pa30BaHUA.

JlocTmwkenne 1enu  uW3ydeHHs y4deOHoro mpeamera «buomorms» Ha
yTIyOI€HHOM YPOBHE 00€CIIeUYnBaETCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIMMHCS CUCTEMBbl OMOJIOTHYCCKUX 3HAHHUI: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MIpaBUiIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTHHY MHPA; O
CTPOCHHH, MHOTO00Opa3uM H OCOOSHHOCTAX OHOJOTHYeCKHX CcHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIHS, BUI, OMOreoIeH03, Onocdepa); O BBIIAOIIUXCS OTKPBITHUIX
1 COBPEMEHHBIX UCCJIEOBAHUIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYalOIIMXCSA C METOJAMH ITO3HAHMS JKUBOW TPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OHMOJIOTUYECKHX HayK (MOJEKYISpHOW U
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKH U CEIICKITUH,
OMOTEXHOJOTUM ¢ CHUHTETHYECKOM OWOJOTUM, ITaJICOHTOJOTHH, JKOJOTHH);
METOJIaMH CaMOCTOSITEIBHOTO TIPOBEJCHUS OHOJIOTHUECKUX HCCIASAOBAaHUN B
nabopatopun W B nOpupoae (HaONOJeHHWE, U3MEpPEHUE, SKCIEPUMEHT,
MOJIEIUPOBAHUE);

OBJIaJlcHue OOYYarOIIMMHUCS YMEHHSIMHU: CaMOCTOATEIBbHO  HAXOIWTh,
aHAJIM3UPOBATh M HCIMOJB30BaTh OMOJIOTHYECKYIO HHGOPMAIIHIO; TO0JIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEN W CUMBOJIMKOM; YCTaHABIUBATH CBA3b MEXKIY
pa3BUTHEM OHWOJOTHH ¥ COIHMAIBHO-d)KOHOMHUYECKUMU H  IKOJOTHICCKUMU
npo0jeMaMu 4YeJIOBEYECTBA; OILICHUBATH IOCICACTBUS CBOCH IEATEIHLHOCTH IIO
OTHONIICHUIO K OKPYXKaIoIIeH NPUPOAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3JI0POBBI0  OKPY)KAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH W COOMIOATH  MEPBI
npodrIakTUKA WHGEKITMOHHBIX 3a00JICBaHUM, TIPaBUIIa TTOBEJACHUS B MPUPOJC U
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HEEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHbIEC OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Y 00YUYAIOIINXCS HHTEIICKTYaIbHBIX K TBOPUYECKHX CIIOCOOHOCTEH B
mporecce 3HAKOMCTBA C  BBIJAIOIMIMMHUCS OTKPBITUSAMH U COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHOJIOTMH, pElIaeMbIMH €10 MNpoOJIeMaMH, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCIIeIOBAHUS, TPOBEICHHSI SKCTICPUMEHTAIBHBIX UCCIIEOBAHUH,
penieHruss OMOJIOTHYECKMX 3a/iad, MOJCIIMPOBAHMS OHOJOTHMUYECKHUX OOBEKTOB H
MIPOIIECCOB;

BOCITUTAHUE Y 00Yy4aIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICJIHHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TeHETHYECKOM IPaMOTHOCTH, 001l KyIbTYphI MOBEJICHUS B IPUPOJIEC; HHTETPAIIUU
€CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OOyJaromMMHUCS  KOMIETEHTHOCTH B pallOHaJIbHOM
IPUPOIOTIOIB30BAHUH (COOIIIOIEHUE MTPABIII TOBEACHHS B IPUPOJIE, OXPaHbI BUJIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOIO 370pPOBbS U 3/I0POBBS
OKpyXaromux Joae (cobmoaeHuss wMep nOpoduinakTukud — 3a00JeBaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATETLHOCTH B UYPE3BBIYAWHBIX CHUTYaIUsIX
OPUPOTHOTO M  TEXHOTEHHOTO XapakTepa) HAa OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B IOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIUBUY AIbHON o0Opa3oBaTenbHOI TPaeKTOPHUH, CIOCOOCTBYIOIIEH
noclieyronemMy mnpo(ecCHOHaTbHOMY CaMOOIIPEEICHUIO, B COOTBETCTBHH C
WHIUBUTy AIbHBIMUA UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA U3y4YE€HHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hejieno), B 11 kimacce — 102 yaca (3 gyaca B Heeio).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUCHHS OUOJIOTHUU
OCYIIECTBISIETCS C y4ETOM CHENM(PHUKU €ro COoAep KaHWS M HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHU3alUsAX CpPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO6s13aTeBHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBIISIETCSl TIPOBEJCHUE JTA0OPATOPHBIX M MpakTUdeckux pador. Taxke ydactue
00yJaroumxcs B BBITIOJHEHUH MPOEKTHBIX U y4eOHO-UCCIIEOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUuTeJIeM Ha OCHOBE HMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

ConepkaHue IpOrpamMMbl, BBIAEIECHHOE KYpCu8oM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHou urorosoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJI0THS — KOMILIEKCHasT Hayka. KpaTkas ucTopus pa3BUTHS
Owosoruu.  buojornueckue HaykKd W H3ydyaeMmble HUMH  IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE M TMOUCKOBBIE HAYYHBIE HCCIECIOBAaHUS B
OnoJIOTUH.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIE C OHoNoruei. 3Ha4YeHHE OWOJIOTHH B
MIPAKTUUYECKON JCATEIIbHOCTH 4YEJIOBEKa: MEAMIUHE, CEIbCKOM XO34ICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJBI.

JleMoHCcTpaLumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, 1. 1. Meunukos, H. .
Basumnos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cHCTEMBI Kak MpeaMer u3ydeHus Owosioruu. CBOWCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIM
(buoreonenoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOAANINE B KUBBIX
cuctreMax. OCHOBHbIC MpuU3HAKU KUBOro. Ku3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme )uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUN.

N3ydeHne KUBBIX cHUCTeM. MeToasl Ouosiorudeckoi Haykuw. HaOmronmenwe,
W3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTu3alus, Metaananus. [lonarue o 3aBucuMont u
He3aBUCUMOW TmiepeMeHHOW. IIlnaHupoBanue oskcnepuMenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsatue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Owmonormueckux pgaHHBIX. OTEHKa JOCTOBEPHOCTH IOTYYEHHBIX
pe3ynbTaTtoB. [IpuyuHBI HCKa)X€HUsI PE3yJIbTATOB JKcrepuMmeHTta. l[lonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa >KUBOW MaTepum», «YPOBHU OpPraHU3allHl >KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YeEJIOBEUECKOro opraHusMay», «buoreomenos», «bumochepar, «Metomas
V3YYECHUS )KUBOU MPUPOJIBD).

O6opynoBaHue: 1a00paTopHOE 00OPYI0BAHKE JIJIsl IPOBEACHUS HAOIIOICHHH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnyeckass padora «Vcnonb30BaHWE pA3JIUYHBIX METOJOB IMpHU
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QyHKIIMOHANbHAS eAWHHUIA KuUBoro. HWcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHHUS COBPEMEHHON KJIETOUYHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHnmranTbHoe
HeHTpUu(PyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urcuposarnHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzHenHoe) u3yueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «V3ydyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadusi, syekTpodope3, audpdepeHraIbHOE LEHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKU COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ poJib kak paCTBOPHUTEIIS, PEATr€HTA, YYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
Teroperyasiuu. MuHepaibHbI€ BEIIECTBA KIETKH, UX Onosiornyeckast poJib. Poib
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormyeckne mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl 0eakoBoi Moiiekysbl. [lepBudHas
CTpYKTypa Oeika, TeNTUJHAs CBsI3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTyphl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukammst  OenKoB.
buonornyeckue pynkun 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuapl, AUCaxXapuibl, OJIUTOCaXapuabl U MOJIMCaXapUuIbl.
OOmuii TUIaH  CTPOEeHHUSA U (PUBMKO-XUMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonoruueckue pyHKIMMU YriIeBOIOB.

Jlumunet. T'uapodpunbao-TUapOdhoOHEBIE cBOMcTBA. Kitaccuduxkanus munuaos.
Tpurnunepunbl, ¢ocdomunuasl, BOCKH, cTepoubl. buomormueckwe QyHKITUU
aunoB. O0IIe CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. I[lpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecroHaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Bunet PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosekyne ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /pyeue nykneozuompugocgamer (HT®). CexsenupoBanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa U TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Mooenuposanue
CMpPYKMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIeKcos. Komnvlomepnoli ouzaiin u
opeanuyeckul Cunme3s OUOMONEKYI U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Jwnarpammel: «PacnpeneeHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW MTPUPOEY,
«PacmpenienieHrne XUuMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuupbr u cxemsl: «llepuognueckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemectBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MoJeKyJbD», «CTpoeHHe MOJIEKYI
yrieBoaoB», «CTpoeHHe MOJEKysl JUnuaoB», «HyKIenHOBBIE KHCIOTHDY,
«Ctpoenne Monekysibl ATO».

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKuin.

JlaGoparTopHasi padora «/ccnenoBanue HyKJIEMHOBBIX KHCIIOT, BBIICICHHBIX
Y3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tunbl KJIETOK: JyKapHOTHYECKass W mpokapuoruueckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUs KIETKH.



CtpoeHune nMpoKapuoTHYECKOM KiaeTku. KieTtodynas cTeHka OaKTepuid U apXxen.
Oco0OeHHOCTH CTpOEHHsI TeTepOoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Ctpoenue u GpyHKIIMOHUPOBAHUE dYKapUOTHUYECKOM KieTku. [inazMaruueckas
mMemOpana (tuazmanemma). CTpykTypa mia3Matudeckoil memOpansl. TpaHcmopt
BEIIECTB Yepe3 IIIa3MaTHUEeCKy0 MeMOpaHy: macCuBHBIN (nuddy3us, oonery€Hnas
nuddys3us), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPaHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOUUTO3, (aronuTo3. Dk3ouuto3. Kinerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHON CTEHKU PacTEHUH, TPUOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kieTku. OHOMEeMOpaHHbIE OPraHOUIbI KIETKH: dHAoIIa3Marnueckas cetsb (II1C),
anmapatr [onbIXKH, JIM30COMBI, HMX CTpoeHHe U (QyHKIuU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJSIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuit (arpanyisipHbIN) SHAOIIA3MATHUECKUI PETUKYIIYM.
Cekperopnas ¢ynkuus anmnapara [onbaxu. Moougukayusa 6enkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I onvoxcu. TpaHCIOPT BEILIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeTok. Kietounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKU:  MUTOXOHAPUM,  ILJIACTUIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKUMHM MHUTOXOHJpUM U 1uiactul. [lepBuunsie,
BTOPHYHBIE U CIOKHBIE MIACTUABI (POTOCHHTE3UPYIOIINX 3YKAPUOT. XIOPOILIACTHI,
XPOMOIIACTHI, JIEUKOIIIACTHI BBICIINX PACTEHUM.

HememOpanusie opranouabl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmo.
MukpodunamenTel. Axkmunogvle Muxkpoguiamenmol. MpbIlIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemox. Mukpotpybouku. Knerounsii
neHtp. CTpoeHME U JBWKEHHE KIYTHKOB UM peCHHYEK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6onouka sigpa, XpOMAaTHH, KapUoIUIa3Ma, SAPBIINIKY, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbl MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2eemepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. Jlumamuxa s0epuou o6onouku 6 mumo3se. AoepHviii
mpancnopm.

Knerounsle BkiatoueHUsi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
XKUBOTHOM  KieTku», «CTpoeHue  pacTUTEeNbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPOKAPUOTHUECKOUN KIIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENaparbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl OaKTepualbHbIX KIETOK.

JlabopaTtopnass padora «l3ydyeHue CTpOEHUS KIETOK Pa3IMYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTHuyeckas padora «/3yueHne IBHKEHUS UTOILUIa3Mbl B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLlieHHE JHEPIUHU B KJIeTKe

AccuMUISIIIMS ¥ TUCCUMMIISILIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEIIECTB: aBTOTPOGHBIN W TreTepoTpOodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kietku: npepamienne AT B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peakuMii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPTraHUYECKHX BEHIECTB B KiIeTKe. POTOCHHTES.
Anoxcueennvil u okcuceHuwlli omocunmes y obaxkmepui. Ceemocodbuparoujue
nuUSMeHmul U NUSMEeHMbl peakyuoHHo2o yeumpa. Poib XJIOPOIUIACTOB B MpOLECCe
dbotocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. [lpogyKTuBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3nuuHbIX PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHuEe (POTOCUHTE3A.

XEMOCHHTE3. Pasnoo6pasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEepUH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buael Opoxxenus. I[IponykTbl OpokeHHMS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHUE TITFOKO3HI.

buonornyeckoe OKHCII€HUE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHUl B
nporeccax onojgornyeckoro okucieHus. Lluknuyeckne peakunu. OKHCIATEIBHOE
dbochopunupoBanue. Iuepaus membparnozo epaduernma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOrO0 MyTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D(DPEKTUBHOCTD IHEPTETUYECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumunpsases, C. H. Bunorpanckun, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «PoTOCHHTE3», « DHEpreTuUeckuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHME AJII IMPUTOTOBIICHUS
MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopHas padora «l3ydeHne kKaTaTuTHYECKON aKTUBHOCTH (hePMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl)y.

JlabopaTtopnas pabGora «M3yueHue (¢GepMEHTATUBHOIO pacIIEIICHUS
MIEPOKCHUIA BOJIOPOIa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakmmuu marpuyHOro cuHTe3a. [IpUHIIUIT KOMIIEMEHTApPHOCTH B PEAKITUSIX
MaTPUYHOIO CHHTEe3a. Peannszanus HaciaeACTBEHHOW MHpopMauuu. I eHeTnyeckuii
KOJI, €ro cBouctBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IIpunumns
TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, AHTUNAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTese Genka.
VYcnosus Omocunte3a Oenka. KomgupoBanwe amMuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHomMa y
MPOKApHOT U 3YKAPUOT. Peryisnus akTHBHOCTH T€HOB y IMpoKapuoT. [ umotesa
onepoHa (®. Kako0, XK. Mano). Moaekyrapuvie mexanusmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN roMeocTas.

Bupycel — HekJIeTouHbIe ()OPMBI J)KU3HU U 00JUTaTHBIC apa3uThl. CTpocHHE
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. KusHenHblll Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, kuBoTHbIX, pactennii. CITN /], COVID-19,
COILIMAJIbHBIC ¥ MEIUIIMHCKHE TTPOOIICMBI.

Buoungopmamuxa: unmeepayus u ananuz d6oavuiux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu é ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.



JlemoHcTpanuu

[Toptpetsl: H. K. Konbios, . N. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHUYECKU KOa», «BUpyCh»,
«bakTepruodarmy.

IIpakTuyeckas padora «Co3nanue MOIEINA BUPYC».

TeMma 8. ZKn3HeHHBIH MUKJ KJIETKH

Knerounsiit 1ukin, ero mnepuoabnl M peryisiuua. HMutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOolIecCcOB, MpoTeKawIux B HHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  I[lpecunrerndeckuit  (MOCTMUTOTUYECKHUI),  CHUHTETHYECKUM U
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — perummkanusa. [lpuauuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBI  CHUHTE3, AHTUNAPAJLIEIbHOCTb.
Mexannsm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
rariouaHeI  HabOpel  XpomocoM. ['oMomorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jenenue xkieTku — MuTo3. CTauy MUTO3a U IPOUCXOISIIIINE B HUX MTPOIIECCHI.
Tuner muto3a. Kapnoknnes n nuTokuHe3. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsiius MUTOTHYECKOTO IMKIA KIeTKH. I[IporpamMmmupyemasi KieTouyHas
ru0esp — arnomnro3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAsg TeHOMUKA. Mexanusmuol
npoaugpepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugpposas
K1emKay — buouHgopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKI KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Perukanus [JHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenaparhl: «K MUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlaboparopHas padora «3yuenue XPOMOCOM Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

JladGopaTopHasi pabora «HalnroieHre MUTO3a B KJIeTKaX KOHUMKA KOPEIKa
JyKa (Ha FOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u pyHKUMM OPraHU3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U JKU3HEICATEIIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUHbIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIHU, JAPYTrUe
npoTucThl. KoJloHHaNbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanu pacteHuid. TUIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOJALIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOEHMs, (PYyHKUUU U
PACITOJIOKEHMS TKAHEN B OPraHax PaCTCHHM.

TKaHM KUBOTHBIX U YEJOBEKA. THWIIBI KMBOTHBIX TKAHEW: 3MUTEIIHAIbHAS,
COCJIMHUTENbHAS, MbllIeyHasi, HepBHag. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
pacmnoJIOKEeHUsI TKAHEH B OpraHax *KHUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHbl u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4elIOBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUH ckeneT. CTpOEHUE U TUTIBI
COCIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBHJKEHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
am€OouIHOE, KTYTHUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBH)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornomeHue Boapl, yIIEKUCIOr0 ra3a i MUHEPaAJIbHBIX
BEIIECTB  pacTeHussMu.  [lutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAenbl
MULLIEBApUTENILHOTO TpakTa. [lumesapurenpHble kenesbl. llumieBapurenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHbIX. luddysus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX JKUBOTHBIX W YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKMX T[O3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUIl U
MJIEKOMUTArOMUX. Perynsius nqpixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
TpaHcnopt BewiecTB y JKMBOTHBIX. KpoOBeHOCHas cucrema U €€ OpraHsl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M  uenoBeka. Cepue,
KPOBEHOCHBIE COCYlIbl M KpoBb. Kpyru xpoBooOpaiiieHusl. IBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOUW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ perysinus.

Brinenenue y opranu3mos. Beiienenue y pactennil. Beigenenue y )KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranel BblaeleHUs. DunbTpanus, CeKpeuus u
oOpaTHOE BcCachlBaHME KaK MEXaHU3MbI pabOThl OpraHoB BbiAcieHUs. CBs3b
MOJIOCT Tejla C KPOBEHOCHOW W BBIACIUTEIIBHOM CUCTeMaMHu. Bbinenenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3amuTa 'y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OaKTEpHl M LUCTHI MPOCTEMIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencTBa maCCUBHOM M XUMUYECKOM 3aIIUThI. OUTOHLMIBL.

3amura 'y MHOTOKJIETOYHBIX MUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OojesHeil. UMMmyHHast cuctema 4yenoBeka. KieTouHblil u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH H NpuoOpeTEéHHBIN creunduueckuit
UMMYyHUTET. Teopus KiIoHaJIbHO-celeKTUuBHOro ummyHnurera (II. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThl OpraHU3MOB. Poiib BpOKAEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumMocTp ¥ peryisiuss 'y OpraHu3MoB. PazgpaxumocTts Yy
OJTHOKJIETOYHBIX OpPraHu3MoB. Takcucsl. Pa3ipa)xuMoCTh U peryisluus y paCTCHUMN.
PocroBble BemecTBa U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryjsius y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3bl 3HAOKPUHHOUN CUCTEMBI U KX TOPMOHBIL. /{eiicTBrE TOpMOHOB. B3anMoCBsI3b
HEPBHOW U SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE
Bojopocnny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKMUBOTHBIX», «BHYyTpeHHee CTpocHHE
HaceKoMbIx», «Tkanu pacrenuil», «KopueBbie cuctembly, «CTpoeHue cTediis,
«CTpoeHue JHMCTOBOM IUIACTUHKW», «TKaHM XUBOTHBIX», «CKEIET 4elIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BblaenurenbHas CHUCTEMa», «DHAOKPUHHAsA cucTeMa», «CTpPOECHHE MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctusie», «CxemMa  TUTAaHUA  PACTEHUI,

«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THIPHI»,
«Ctpoenue 1utanapum», «BHyTpeHHEe CTpOCHHE IOKIEBOTO 4depBs», «HepBHas
cuctema pei6», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMbIkatomuxcs», «HepBHas  cucrema  mrumy», «HepBHas — cucrema
MJICKOTTUTaONuX», «HepBHas cuctema demoBekay, «Pediexcy.

OO6opynoBaHUEe: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MUKpPOTpENnapaThl TKAaHEW, PaKOBHUHBI MOJUIIOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHUX, KUBBIC SK3EMIUISIPhl KOMHATHBIX PAacTeHHM, repOapuu
pacTeHHMil pas3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEKa,
0o00Opy10BaHUE AJIsl AEMOHCTPAIIMU TOYBEHHOT'0 U BO3YIIIHOTO MTUTAHUS PACTCHUH,
pacieruieHus Kpaxmana u OeJIKOB Moj IeHCcTBUEM (EePMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTEHUIN.

JlaGoparopHasi padora «3yueHue TKaHEeN )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHre U pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJIOuYas BETEeTaTUBHOE) U
noyioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTanus, KIOHHPOBAHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIeTKW, WM TrameTrhl. Meio3. Craauu
Meno3za. [loBenenue xpomocoM B Meo3e. Kpoccunrosep. bruosiornueckuii CMbICI
Meho3a M TIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKU3HEHHOM IUKJIE
OpPTaHHU3MOB.

[IpenzapoxasiieBoe pa3Butue. ['ameTorenes y uBOTHBIX. [105I0BBIE JKENIE3HI.
OO6pazoBanue U pa3BUTHE MOJOBBIX KieTOK. CniepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe U AMOPHOHATIBLHOE pa3BUTHE JKUBOTHBIX. CHoOCOOBI
OILUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobnenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEeBIC JUCTKH
(racTpymsinius). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB. B3anMHoe
BIUSIHUE 4YacTeil pa3BUBAIONIIETOCS 3apojbllia (AMOpPHOHANbHAS WHIYKLHKA).
3akjagka IUlaHAa CTPOEHMS KMBOTHOIO KAk  PE3yJibTaT HMEPAPXUUYECKHUX
B3aMMOJIEUCTBUI TE€HOB. BrnusHue Ha 53MOpHUOHANBHOE pa3BUTUE PaA3IUYHBIX
(bhaKTOpPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbI mepuoxa. llpsmoe wu
HenpsiMmoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOTrMYECKOE 3HAYECHHE MNPSIMOrO MU HENPSIMOTO
pa3BUTHUA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliuy poCTa JKUBOTHBIX U YyesoBeka. CTaauu mocTaMOpUOHAIBHOTO Pa3BUTHUS



y ’KMBOTHBIX U uesioBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHre U CMEpPTh Kak
OHMOJIOTHYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
YKU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHHe ClIOp B mpouecce Meio3a. ['amerorenes
y pacteHnil. OIIOLOTBOPEHNUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. /[BoliHOE
OITOIOTBOPEHHE Y IIBETKOBBIX pacTeHnil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeryiIsiid OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersl: C. I'. HaBammn, X. [lIneman.

Tabmumer m cxembl: «BereratuBHOe pa3sMHOXKEHHE», «THIBI OeCIosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBD,
«Pa3mHOkeHue runpe», «Meito3», «Xpomocombl», «['amerorenes», «CtpoeHue
AULEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauU OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3Butne narymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y ULBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBINA [IUKII TATOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK MU
CIIEpMATO30U10B, MOJENb «L{UKI pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpENapaTax».

IIpakTuyeckas padora «BpIABIEHHE MPU3HAKOB CXOJCTBA 3apOABIIIECH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBJICHUS M PA3BUTHS TCHETUKH Kak Hayku. Pabotel ['. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B PAa3BUTHUU I'€HETHUKH.
Pa6ote H. K. Konsiiosa, H. U. Basunoga, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TMOHATHS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MpU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBICE ~ METOJBl ~ TEHETHKW:  THUOPUIOJIOTHYECKHUM,  IIUTOJIOTUYECKHH,
MOJIEKYJISIPHO-TEHETUUECKHI.

JlemoHcTpanumn



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel v cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIUBAHUS.

Jlabopatopuass paGora «JI[po3opmna Kak OOBEKT TEHETHUUYECKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3us rTHOpUI0B MEepBOTo NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTOJIOrMuecKkre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

AHanmsupyouee ckpemnBanue. [[poMexyTouHbId XapakTep HacleJOBaHHUS.
Pacuiennenre npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHUs pu3HAKOB. [{uTomornyeckrue 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

Cuemnniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TreHaMHu. XPOMOCOMHasd
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIECHUSA NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enoTum Kak uenocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM aiienu3M. B3anMoaeicTBUE HEaVIEIbHBIX TI'E€HOB.
Kommiementapuocts. Onuctas. [lonumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3HOIOTUYECKUX  TPOIIECCOB, TOBEICHHUS ¢  KOTHUTHBHBIX  (DYHKITHH.
['eHeTHYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEHCTBUS «XO35UH
— Tapa3uT» U «XO35MH — MHUKpOOUOM». ['€HeTHMYeCKHE acleKTbl KOHTPOJSI U
W3MCHECHUS HACJICICTBEHHON WH(OPMAITUHU B TTIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toprpetsl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «IlepBriii 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
Menaens», «AHaAIM3UpPYIOUIEEe CKpelIMBaHUE», «HemosHoe AOMUHUPOBAHUEY,
«CUeIUIeHHOE HacJeOBaHWE MPU3HAKOB Yy Apo3oduibdy, «['eHeThka momay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOXKECTBEHHBIN AJUIEIU3M», «B3auMOIEHCTBUE TEHOBY.

OOopynoBaHue: MOJEAb JJIsI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
rUOpUJOB TEPBOrO TOKOJEHUS M pacUICIUVIEHUs MNPU3HAKOB, MOJENIb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb IS



JEMOHCTPAlUM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MuUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB MOHOTMOPUIHOIO
CKpELIMBAHUS y APO30(PUIBY.

IIpakTuyeckass  padora  «J/I3yueHue  pe3yibTaTOB  AUTHOPUIHOTO
CKpEIIMBAHUS y IPO30(DUITB».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIWYECTBEHHBIE MPU3HAKU. BHab
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanronHas U3MEHUYUBOCTh. Ponb cpeasl B (opMUpOBaHHUH
MOAU(PUKAIMOHHON M3MeHuYnBOoCcTH. Hopma peakiuu npusHaka. BapuarmoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(UKAIMOHHOU
M3MEHYHMBOCTH.

['eHOTHNIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUUBOCTH.
Buibl reHOTUITHYECKO N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M TMOJOBOM MpoOIeCC — OCHOBa
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HOOOpa3us B Mpejesiax OJHOT0 BUA.

MyTtanuoHHass HW3MEHYMBOCTh. BuIbl MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHble U
HUTOIUIa3MaTuYeckue myTtanuv. CoMaTUYECKUE W TMOJOBbIe MyTauuu. [IpuunuHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHel W WX BJIUSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HacienctBeHHoi u3MenuunBoctu (H.W. BaBuios). BuesnepHass M3MeHYHBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb  ONUSEHEeMUYeCKUx ¢Qakmopos 8
HAc1e008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Uoranncen, H. 1. Basuios.

Tabmumet u  cxeMbl: «Bugsl  usmeHumBoCcTHY», «MoaudukaroHHast
M3MEHUYHUBOCTbHY, «KoMOuHaTuBHas U3MEHUYHUBOCTDHY, «Meriosy,
«OmnonoTBopeHuey, «I eneTnueckue 3a00JeBaHus YeI0BeKay, « BUIbl MyTaluii».

OO6opynoBaHue: KUBbIE UM TepOapHbIE IK3EMIUISPbl KOMHATHBIX PaCTEHUI,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMKU BUIAMH H3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psijga U
BAPUALIMOHHON KPUBO».



IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YejiOBeKa

Kapuotun uenoBeka. MexayHapoaHas mporpamMma HUCCIEIOBAHUS T€HOMA
yenoBeKa. Meronbpl  M3yYeHMsT T€HETHMKH  YEJOBEKa: TIE€HEAJOTHMYECKHi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUM, MOMYJIIHHOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKUIA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MTOJJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacnencTBeHHble 3a00JieBaHUA YellOBEKa. [ €HHbIE U XpPOMOCOMHBIE
O0oJie3HM dYenoBeKa. bolle3HW C HACIEeNCTBEHHOW MPEapacroyioKeHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUHU T'€HETUYECKUX
3a0oneBaHui 4YenmoBeka. MeauKko-TeHeTHUecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl UCCIEIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEIOBEKA K
bu3HUecKOMy U XMMHUYECKOMY 3arpsi3HEHUI0 OKpYsKarolie cpeapl. ['eHeTnyeckas
MPEIPACTIONIOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JleMoHCcTpaLumn

Tabmuiel u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YUEHUS] T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlIC€HHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3sMoB

JloMecTukanus u cenekuus. 3apoKIACHUE CEICKINU U JOMECTUKAIIUU. Y YEHHE
H. U. BaBunoBa o IleHTpax NpOUCXOXIEHUS M MHOT00Opa3us KyJIbTYPHBIX
pactenuil. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ ) KUBOTHBIX. CopT,
opo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHU
H. W. BaBunoga, ero 3HaueHue Jj1si CEJICKIIMOHHON paOOThI.

MeTonbl cenekuMOHHOM padoThl. McKycCcTBEHHBIH OTOOp: MacCOBBIA H
VIH/INBU1y AJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
MpOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannannoHHBIN U XUMUYECKU MYTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTYPHBIX
dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHHUS W METOOB
pexkomOuHauTHBIX JIHK 115 mosryueHnst HiCX0IHOTO MaTepuaia Jijisl CeJISKIUH.

[Tony4yenue MOJTUTIIIOUIOB. BuyTtpuBugonas ruOpUIU3aIus.
bnu3kopoACTBEHHOE  CKpeliuBaHWe, WiM  UHOpuauHr.  HepojacTBeHHOE
CKpellMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero npuyuHbl. Mcnonbs3oBanue
rerepo3uca B cenekiuu. Otnanéunas ruldpuausanus. [Ipeogonenue Oecruiomus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTCHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U N3yYEHHE FTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U UX
JUKUX POJIMYEH NI CO3J]aHUs HOBBIX COPTOB U THOPUAOB CEIbCKOXO35IUCTBEHHBIX
KYJIbTYp. M3yuenue, coxpaneHue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICIOBLIX JHCUBOMHBIX 6 YedsiaxX VIVYUIeHUs
Cyuecmeyowmux U co30aHusi HO8blX NOpoO, JNUHULU U KPOCCO8, 8 MOM HYUcCie C
NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, Nepedosblx uoeti u
NepCneKmuGHbIX MexHoaA02Ul.

JlemoHcTpanuu

[Toptpeter: H. M. BaBumos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykssinenko, b. JI. Actaypos, H. bopnoyr, 1. K. bensies.

Tabmuirel U cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonpl cenexuuny, «OtnanéuHas rudbpuauzanus», «MyTtareHesy.

JlabopaTopHnasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METOOB CEIICKIINU PACTCHUI.

IIpakTuyeckas padora «IIpuBrBKa pacTeHHI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHXKCHMS CEJICKIIMHM PACTeHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHUIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTHA

OOBEKThI, HCHOJIB3yEeMble B OHOTEXHOJOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJOTUSI:  XJICOOMEUEeHHE, TOJYYeHUE KHUCIOMOJOYHBIX  IPOJYKTOB,
BuHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTUYECKUX
tTexHoJsoruid. [Ipon3BoaCcTBO OenKa, aMUHOKHUCIIOT M BATAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTPEUAIOIINECS B MPUPOAEC OMOCUHTETUYECKUE MTYTH.

Knerounass unxkeHepusi. MeToapl KyJIbTypbl KIETOK U TKAHEW PACTEHHUHN U
*®uBOTHBIX. KpmoGanku. Comatmdeckas THOpUAM3AUS W  COMATHYCCKUN
smbOpuorere3. Mcmonpb30BaHWE TarIOWJOB B CEJIEKIUMU pacTeHuid. [lonyyenue
MOHOKIOHAbHBIX anmumein. Hcnonvsosanue MOHOKIOHALIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
AMIEKJIETOK U KJIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAaHTALMKU SAEP KIETOK.



Texnonocuu 0300po6nenus, Ky1bmueupo8anus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TeHHasg HHXKeHepus. MCKyCCTBEHHBIM CHHTE3 IeHa U
koHCcTpyHnpoBanue pekomouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrKeHns ¥ epCIEKTUBBI XPOMOCOMHOM ¥ TEHHOU MHKEHEPUHN. DKOJIOTHUECKNE
U 3TUYECKHUE NPOOJIeMbl FTEHHON MHXKEHEPHH.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meaunuHa. [TIP-
JMArHoCTUKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUM aHaldu3 MpoTeoMa
YEeJI0BEKAa ISl OLEHKM COCTOSIHUSA €ro 3740poBbs. Mcmonap30BaHME CTBOJIOBBIX
kiaeTok. Taprernas Tepanus paka. 3D-Ouommxenepuss i pa3paboOTKu
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3/1aHUSl KOMILJIEKCHBIX
TKaHEl COUYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTUHIA U cKapQoIaUHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIM3UPOBAHHON MEIULINHBI.

CozlaHrue BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedeHHs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycTtaHoBiieHHE MOJICKYJISAPHBIX MEXaHH3MOB
¢yuxuonuposanus PHK-cogepxaiinx BHUpycOB, BBI3BIBAIOLIMX 0COOO OMACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpaLumn

Tabmuupl u cxemsl: «/crnoab30BaHEe MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxeHepus», «[ eHHass HH)KEHepUs».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOT M.

IIpakTHuyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAas IPOU3BOJMUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KVIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEIACTABJICHHH B
OouoJioruu

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulkn BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl dBoonKMU BUIOB 110 Y. J[apBuHY (BhICOKasi MTHTEHCUBHOCTh
Pa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAas M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoit Teopun H3Bosmonuu (CTD). HelrpanbHas
teopust dBomtonuu. CoBpeMeHHass JBONIOIMOHHAS  OWoJorHs. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanuu



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. apBun, C. C. UerBepukos, 1. U. llImansraysen, Ix. Xonzeitn, /. K.
benses.

Tabmuup! u cxemsl: «CucreMa xxuBoii mpupo sl (o K. JInnuer)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMuUpOBaHUs NPUCITIOCOOICHUHN Y
pactenuii u xuBOTHBIX (110 JIlamapky)», «KapTta-cxema Mapuipyra nyremectBus Y.
HapBuna», «Haxonku Y. [lapBunHay», «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«IToponpl romy0Gei», «MHoroobpasue KyJIbTypHbIX (opM KamycTbl», «Iloposs
JIOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMs HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxemMa COOTHOLIEHUS MABWXKYIIUX CHJI 3BOJIOLMN», «OCHOBHBIE IOJIOKEHHS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MuUKpPOIBOJIIONHS U €€ Pe3yJIbTaThI

[Tonynsuusa Kak 3jieMEeHTapHas eIuMHuLA 3BOToUUU. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpasuss M CTPYKTypbl mnonyisauuid. M3menenue
reHooHAa NOMYJSIIMM KaK 3JIEMEHTapHOE HBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHetTudyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABWXKYIIHME CHJIbI) 3BOIIOUMH. MyTalMOHHBIHN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. /Jlpelidp reHOB — cilydaiiHble
HEHaIpaBJICHHbIE U3MEHEHUS YaCcTOT aJljlesield B MonyJiauusaX. DhPexT ocHOBaTelI .
Idexm bGymwinounoeo eopnviwka. CHudCeHUe 2eHemuyecko2o pasHooobpasus:
npuuunsl u creocmsust. llposenenue s¢pgpexma opeiigha eenos 6 60OabUWIUX U MATBLX

NONYIAYUSIX. Murpanuu. N3onsauus MIOITYJISALIUI: reorpagpuyeckas
(mpocTpaHcTBEHHAas ), Onosiornyeckas (penpoIyKTUBHAS).
EctecTBenHbIii oTOOp — HampaBisomuii Qgaktop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMJIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOMIOIUS COIUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yJbTaT  MHUKPOIBOJIOLUU.
BozankHOBeHNE MpUCTIOCOOIEHUH Y OpraHn3MOB. ApoMop(dO3bl U MAHOATATITAIIUH.
[Tpumepsl TprcOcoOIeHNH y OpraHu3MOB: MOP(hOIOTHYecKue, PU3N0IOTHIECKHE,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTEIBHOCTh  MPUCIOCOOIEHHOCTH
OpPTaHHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKPOIBOJIOIMHU. M3omsammst — kimoueBod daktop BupooOpazoBanus. [lytn u
CIIOCOOBI BUI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monmunouaU3aus,
rubpuan3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexaaun3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pouib 3BOMIOLIMOHHON OMOTIOTHH B pa3paboTKe HAyYHBIX METO/I0B COXPAHEHUS
OouopasHooOpaszusa. MUKPOIBOJIIOLMS U KOAIBOJIOLHKSA MMAapasUTOB U HUX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPBHOBI €
HEH.

JleMoHCTpanuu

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

Tabmumel 1 cxeMbl: «MyTalMoHHas W3MEHUYMBOCTHY, «[lomynsuuonHas
CTPYKTypa Buaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepray, «/IBrxyume
CWJIBI HBOJIFOLIUNY, «IDKOJIOTMYECKass MU30JSUUs MOMYJISALHUNA CeBAaHCKOM (openny,
«I"eorpadrueckast N3OSN TUCTBEHHUIIBI CHOMPCKOM 1 TUCTBEHHHUIIBI IAyPCKOID»,
«IIonmyJsITMOHHBIE BOJIHBI YHCIECHHOCTH XUIIHHMKOB U JKEepTB», «Cxema IeHCTBHS
€CTECTBEHHOT0 0TO0pay, «@opMbl O0pbOBI 3a CyIIIECTBOBaHUE», «HTyCTpHanbHbIN
MenaHu3m», <«OKuBble — Huckomaembie»,  «lloKpoBHTENbCTBEHHass  OKpacka
KUBOTHBIX», «[lpegynpexnaronias okpacka >KUBOTHBIX», «DU3HOJIOTHYECKUE
anantaiuny, «lIpucrnoco0seHHOCT OpraHu3MoB U €€ OTHOCUTEIBbHOCTDHY,
«Kpurepun Buna», «Bunpl-nBoitnukn», « CTpykTypa Buaa B mpupoe», «CrnocoOsl
BUI000pa3oBanusy, «I'eorpapuueckoe Bu1000pa3oBaHue TPEX BUOB JIAH IbIILICH,
«IDKOJNOru4ecKkoe BUI000pa30BaHUE BHUAOB CUHUI, «llonmumionasl pacTeHuin»,
«KanycTHO-peieuHblil ruopumy.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Yydelia MTHI] U
3Bepell ¢ MpuMepaMy pa3IMYHbIX MPUCIIOCOOJIEHUH, Yydesa ITUL U 3BEpeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUidl OJM3KUX BHUJAOB, OOpa30BaBIIUXCS PA3TUYHBIMU
crocobamu.

JlaGopaTopHasi padoTa «BrIsIBICcHHE H3MEHUUBOCTH Y 0COOCH OJTHOTO BHIA».

JlabopaTtopHnas padora «IIpucrnocobneHus opraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO000pa3HOCThY.

JlabopaTopnasi padora «CpaBHeHHE BHUJOB 10 MOp(}OIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yabTaThbl

Metonbl  HM3ydeHHs  MakpolBoOJOLMM. IlaneoHTOnOrMyeckne  MeTOo.bl
uzydeHus: odBononuu. Ilepexonubie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue Metoapl u3ydeHus s3Boitouuu. CpaBHeHUE (QIIOpBHI U
dbayHpl MaTepUKOB W OCTPOBOB. buoreorpadudeckune obmactu 3emun. Bunbl-
DHAEMUKHU U PEJIAKTBHI.

OMOpPHOJIOTMYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YUESHUS
IBOMIIOIMHU. ['€HeTHYeCKME MEXaHU3Mbl 3BOJIIOLMH OHTOIEHE3a M MOSBICHUS
IBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPIaHBI.
PyaumenTtapHele  opraHbl M araBu3Mbl.  MOJIEKyJISpHO-T€HETUYECKUE,



OMOXMMHUYECKUE U MATEMAaTUYECKIE METO/IbI U3yUEHUs IBOJIOLUHU. | OMOJIOrHUHbIe
redbl. COBpeMEHHbIE METO/IbI IIOCTPOCHUS (PUIIOTCHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUX U HBOJIFOLUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [IpuHyun cmenvl yHKYuil.
HeoOpaTtumocTs 3BOmOLMH. AfanTuBHas paauauvs. HepaBHOMEPHOCTb TEMIIOB
HBOJIIOLIAM.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuupbl U cxembl: «DUIOreHETUYECKUI PsIT JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnodurer»y,  «CemMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«PenukThl»y, «HaudanmpHble cTaauu SMOPUOHAIBHOTO Pa3BUTHUS TMO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJIOTMUHBIE M aHAJOTWYHBbIE OpraHey, «PyaumeHThD,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeJIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «O0IIKe 3aKOHOMEPHOCTH 3BOJIFOLIMI.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBUTHE sKU3HM Ha 3emJie

HaydHple THUMOTE3bl MPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
nancrepmusi. JloHayuHble TIPeICTaBICHUS O 3apPOKICHUU KU3HU (KPEaALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamMu O.
Penu, JI. Cnannanuanu, JI. Ilactepa. [IpoucxoxieHne >xu3Hu U aCTpOOUOJIOTUSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLUH. [ImanerapHas
(reosoruueckasi) dBOJIONHUSA. XHMHUYECKas OHBOJIONUSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BeniectB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pa3oBanue noaumepoB U3 MonoMepoB. Koanepearnas runore3a A. M. OnapuHna,
runoresa mnepBuyHoro OynboHa JIx. XonjelHa, reHeTtuyeckas rumore3a [
Ménnepa. PubGosumbr (T. Yex) um rumoreza «mvupa PHK» V. T'munbGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIECTKH.

UcTtopus 3emiin 1 MeTobl €€ n3ydeHus. Mickornaemble OpraHuuecKkre OCTaTKu.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAas U AOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas mKasa: S0Hbl, dPbl, IEPUOJBI, TOXU.

HavanpHble 5Tanbl OpraHMYecKod 53BOJIIONMU. [losIBIIeHWE W 3BOJIOLUA
MEPBBIX KJIETOK. DBOMIOIUS MeTadonmn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKH KaK aHaJor MepBbIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.



[IpoucxoxneHue 3ykapuoT (CUMONOreHe3). DBOIIOIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHbBIE 3Tallbl 3BOJIOLUUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bwixox pacreHmii Ha cymry. llosiBiieHME CIOPOBBIX pacTeHHM U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue UIBETKOBBIX
pacTEeHUM.

OCHOBHBIC ATallbl ABOJIONMH >KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(O3bl
XKUBOTHBIX. BeHnckas ¢ayHa. KeMOpuiickuil B3pbIB — IMOSBIEHUE COBPEMEHHBIX
tumnoB. I[lepBbie XopaoBbIie XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxokaeHNE MICKONMUTAOINIMNX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue OeClO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM M IEpUOJaM: apXeu, IMPOTEpPO30H,
Majae030ii, Me3030M, KaitHOo30i. O0IIast XapaKTepUCTUKA KIIMMATa U TE€OJTOTUYECKUX
nportieccoB. [losiBneHre U paciBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHHeE:
€ro yCJIOBUS U BIIUSIHUE Ha Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — 3KOJOTHUECKHE KPU3UCHI Ipouuioro. Ilpuyunnsl n
CJIEICTBUSL MAacCOBBIX BbIMHUpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenus: 6nopasHooOpa3us Ha 3emIie.

CoBpemeHHas cucTteMa opraHudeckoro mupa. [IpuHIunel kiraccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIIbI OPTaHU3MOB.

JleMoHCcTpaLumn

[Toptpetsl: ®@. Peau, JI. Cnannanuanw, JI. ITactep, . . Meunukos, A. U.
Omnapun, Ix. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YUYCHUIO CaMO3apOoXKJIeHUsl Xu3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPTraHMYECKOW  ABOJIOUUM»,  «[ €OXpOHONOTMYECKass  IIKAJIa,
«HauvanbHble 3Tanbl OpraHUYEcKoOr 3BoMOLMNY, «Cxema o0pa3oBaHUsl 3YKApUOT
nyTéM cumbuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUpPYCay,
«Apomopdo3bl  pacTeHuit», «PunmopuTHY, «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroknerounsle Boaopocin», «Mxuy», «llamoporHukny», «l'onocemeHHbie
pacteHus», «Oprasbl IBETKOBBIX paCTEHHI», «CXeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocteitmmey, «Kumeanomnonoctasie», «llmockue
yepBu», «Unenucronorue», «PwiOb», «3eMHOBOMHBIC», «lIpecMbIkaronecs,
«IItnupy, «Miekonurarommey, «Pa3BuTue )Xu3HU B apXeucKkou spe», «Pa3putne
JKU3HU B TMPOTEPO30OUCKON 3pe», «Pa3BuTHE KU3HM B MaAICO30MCKOW 3pPeEy,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasi cucTeMa OpraHu4ecKoro Mupay.



O6opynoBanue: repObapuu pPACTEHH pa3IUYHBIX OTAENOB, KOJUICKIIMH
HAaCEKOMBIX, BIJIaYKHbIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UydeJia IITUIL U 3BEPEl, KOJIEKITUN
OKaMEHEJIOCTEeH, TMOJIE3HBIX MCKOMAEMbIX, MYJSKU OPraHUYECKUX OCTAaTKOB
OpPraHu3MOB.

BupryanbHnas naboparopHas padora «MozgenupoBaHue onbiToB Muiuiepa—
FOpu no u3ydennio abMOreHHOT0 CHHTE3a OPraHNYEeCKUX COCTMHEHUI B IEPBUYHOMN
atMocdepe».

JlaGoparopHasi pabdora «/3ydeHue W ONHCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «M3ydeHune 0COOCHHOCTEH CTPOCHHUS PACTCHHM
Pa3HBIX OTAEIIOBY.

IIpakTuueckass padora «/3yueHne ocOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eja0BeKa — AaHTPOIIOT eHe3

Pa3zgensl v 3agaun aHTPOMOJIOTUH. METOIbl aHTPONOJIOT U H.

CraHOBIICHME TPEJICTABICHUN O MPOUCXOXKIACHUM YeJIOBEKa. PenurnosHeie
BO33peHUsA. COBpEMEHHBIEC HAYUHbIE TCOPHH.

CX0ACTBO 4EN0BEKA C )KUBOTHBIMU. CUCTEMATHYECKOE ITOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTIn4us 4eJIoBeKa OT KMBOTHBIX. [IpIMOX0XKaeHNE U KOMILUIEKC
CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JBroxymue cuiibl ((pakToOpbl) aHTPOIMOreHe3a: OMOJIOTHYECKUE, COIUATbHbIE.
CooTHolIeHUE OMOJOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PanHue 4venoBeKOOOpa3HbIEe O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MOHTHUIBI — O0IIUE MPEIKU YeTIOBEKOOOPA3HBIX 00€3bsiH U
TroAei. ABCTPAIIONIUTEKU — JIBYHOTHE MPEIKU JIIOACH. UeT0BEK yMeENblil, ITEpBbIE
M3TOTOBJIEHUS OPYAUU TpyAa. YemoBeK NpAMOXOISIINN U IIEPBBIM BBIXOJ JIFOACH 3a
npenensl Adpuku. Yenosek reitenboeprekuii — o0l npeok HeaH 1epTaIbCKOTO
YEJIOBEKAa M YEJOBEKa pa3syMHOro. YeloBeK HEaHAEPTAIbCKUN KaK BHJ JIKOJEH
XOJIONHOrO KJMMmaTta. YeloBeK pa3yMHbId COBPEMEHHOTO THIIA, JIECHUCOBCKHUI
YEeJIOBEK, OCBOEHHWE KOHTHUHEHTOB 3a mnpenenamu Adpuku. IlaneorenHetuka u
NajeoreHOMHKA.

DBOJIIOIMS COBPEMEHHOTO uesioBeka. EcTecTBEHHBIN OTOOP B MOIMYJISIIMIX
yesjoBeka. MyTalmoHHbIN mporiecc u nonumopdusm. [lomynsiiimoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCcHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YeJI0BEKa.



Yenoseueckue packl. IloHsatue o pace. bombmme pacel: eBponeouHas
(eBpasmiickasi),  aBcTpajo-HerpoujHas  (dKBaTOpHasbHas),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). BpemMs u myTd pacceieHHs] 4desioBeKa IO IUIaHETe.
EnuncTBO  4yenmoBeueckux — pac.  Haydnas  HECOCTOATENBHOCTH — pacu3Ma.
[Ipucrnoco0eHHOCTh YeIOBE€Ka K Pa3HbIM YCIOBUSIM OKPYXKAlOLIEH CpeJbl.
BnusHue reorpadudeckoil cpessl u aperida reHoB Ha MOPQPOTIOTHIO U (PU3UOIIOTHIO
YeJI0BEKa.

MexaucuuiuinHapable  MeTtoAsl B (u3uuecko  (OMOJOrHYECcKOM)
AHTPOIOJIOTHHU.  ODBOJIOLMOHHAS ~ QHTPONOJIOTHST W MalCOaHTPOIOJIOT U
YEJIOBEUECKHUX MOMYJIAIUNA. bruoconuanbHble UCCICIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIONUHA OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTolIbl aHTPONOJOTUNY, «[ 0JJIOBHOM MO3T YETOBEKAY,
«YenoBekooOpa3ubie 00e3bsHB), «CKeNneT dYelnoBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD), «J|BHXKyLIME CHIIBI aHTPOIIOT€HE3a», « IBOIIOLIMOHHOE
JIPpEBO  4YEJOBEKa», «ABcTpasonuTek», «YemnoBek  ymensli», «YenoBek
MPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBekay, « ITanbl 3BOTIOLMN YEITOBEKa», «Pachl 4EITOBEKAY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeM, MpeaMeTOB  MaTepHaIbHOU
KyJIbTYpbl ~TPEAKOB 4YeJlOoBeKa, penpoaykiuu (dororpadbum) kapTuH
MUA(OJOTMYECKUMH M OHOJIEHCKUMH CIOKETAaMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET Ye0OBEKa, MOJIEIb
yepera 4eaoBeKa U Yyepera IUMIIaH3€, MOJIENIb KUCTH YEI0BEKa U KUCTH IIMMIIaH3e,
MOJIETIA TOPCA MPEIKOB YEJIOBEKA.

JlabopaTtopnas padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHHUs CKeleTa
YEJI0BEKa, CB3AaHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckas padora «3ydueHue 3KOJIOrMYECKUX alanTallluil YeIIOBEKAY.

Tema 6. Jxosorusi — HayKa O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAAOPraHM3MEHHBbIX CHCTEM € OKPY KaloLe cpeaoi

3apoxkaeHue u pa3Buthe dkojoruu B Tpynax A. 'ym6onsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
9K0JIOrUU. CBSI3b 3KOJIOTUU C APYTUMHU HAYKAMH.

Meroasl skosoruu. IloneBbie HaOMOEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
OpUpPOAHBIE U JlabopaTopHble. MoJenupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKPY’KaroIIeH Cpeibl: JIOKAIbHBIN, PpErHOHATBHBIN U TJI00aIHHBIM.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  YEJIOBEKA. DKOJOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3E€HM YEIOBEYECTBA C MPUPOAoH. DOpMHpOBaHUE
DKOJIOTMYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.



JlemoHcTpanuu

[Toptpersl: A. I'ym6oasar, K. @. Pynse, H. A. CeseproB, D. I'ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pa3nmensl skomorum», «Metoawsl skomorum», «Cxema
MOHHUTOPHUHIA OKPYKatOUIEH Cpesibl».

JlaGopaTopHuas padora «3yuyenne METOI0B 3KOJIOTUYECKUX
UCCIIEOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

OKonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccuukanms
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. ODBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak 3Kosnoruueckuil axrtop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil M JKMBOTHBIX [0 OTHOLICHUIO K cBeTy. CHUrHaimbHas pojb CBETA.
DoTOonepuoOanU3M.

Temneparypa kak skonoruueckui dakrtop. JleiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKHIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skosorudeckuit ¢akrop. Ilpucnocobnenust pacteHuit K
nojJiep>KaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust )KUBOTHBIX K N3BMEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUsT OPraHW3MOB: BOJIHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAS,
rIyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [IpucnocoOieHuss opraHu3MoB K KU3HH
B pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMBI. CyTOYHBIE H
roaudHble pUTMBIL. [IprcnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

Kuznennsie popmbl oprannu3moB. [lonsarue o xuzHeHHOH popme. )Ku3HEHHBIE
dbopMBI pacTeHUM: JepeBbsl, KYCTAPHHUKU, KYyCTapHUYKHA, MHOTOJICTHUE TpPAaBhl,
oJIHONIeTHUE TpaBbl. JKU3HEHHBbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, TECOOUOHTHI,
a’poOrOoHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Hetpoduueckue
B3auMojielicTBus  (Tommueckue,  (opudeckue, (pabpuueckue).  3HaUCHUE



OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpeie
oboutanus. [IpyHIIUIT KOHKYPEHTHOTO UCKIIOYESHHUS.

JdemoHcTpanuu

Tabmuubl 1 cxembl: «Jkosnorudyeckue (akropb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIIbI )KUBOTHBIX MO OTHOILICHHUIO K CBETY», « TerioKpoBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTMYECKUE aaanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOBY», «bBHOJOTHYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHuity, « Ku3HeHHbIE POPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJUCTBEHHOTO JIecay, «JKOCHUCTEMA XBOMHOrO yecay, «llemu nurtanus»,
«XUITHUYECTBOY, «ITapazutrzm», «KoHKypeHIus», «CumMOmno3»,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUHW W IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIUBBIC KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pACTEHUM, Uyuena MTHUIl U 3Bepell, repdbapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, kcepoguram, Me3opuTaM, KOMHATHBIC
pacTeHUsl JaHHBIX TPYIIN, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repbapur M KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIAAOMIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KU3HHU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIBI€HHUE TNPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnass pabora «BbIsBIeHHE MPUCTOCOONCHU OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD).

JlabGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX
MEeCT OOUTAHUS.

Tema 8. Dkoy10rusi BUA0B U MOMYJIANH

DKOJIOTUYECKHE  XAPAKTEPUCTUKHU OMYJISLINH. [Homynsiust KaK
Ouosoruyeckas cucreMa. Poiib HEOAHOPOIHOCTH Cpelibl, (pU3nyeckux 6apbepoB U
0COOCHHOCTEM OuoIoruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOUN CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pAacTHasi W TMOJOBas CTPYKTypa, pOKIAAEMOCTb, MPUPOCT, TEMII pOCTa,
CMEPTHOCTh, MUTPAIUSI.

DKkosornyeckass CTpykrypa nomnyiasiuud. OLUeHKa YHCIEHHOCTH MOMYJIALNH.
JuHamuka momyisiuuu U e€ perynsius. buoTuueckuil MOTEHUHAN MOMYJISIUU.
MopenupoBanue qUHAMHUKU nomyssiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKHMBaHUS. Perynsiius 4YUCICHHOCTH TMOMYJALMNA: poJib (HaKTOpOB,



3aBUCAILNX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHUYECKUE CTPATETUy BUIOB (I- 1
K-ctparerun).

[Tonsitue 00 sKkonormveckoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozens dkosormdyeckon HumM Jx .M. XatumHcona. Pa3zmepsl skosormueckon
Hu. [loTeHnnanbHas u peanu3oBaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BBl M HUX >KU3HEHHbBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUTrpauuid >KUBOTHBIX. buosiormueckue
WHBa3UU YYKEPOJIHBIX BUJOB.

JlemoHcTpanuu

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XAPAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHas  CcTpykTypa nonyysiqum», «Bo3pacTHble  mupaMubl
nonyysiqun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3eMIM  Pa3InYHBIMU
opranuzMamMm», «Mogeinb 3kosiorndeckoit Hummu [x. M. XatuuHconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUU KUBOTHBIX.

JlabopaTopHasi padota «IIpucnocoOneHust ceMsiH paCTEHUN K PaCCEICHUIOY.

Tema 9. IKos10rus1 CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmecTBa opranu3sMoB. buoneno3 u ero crpykrypa. CBsi3M MexAy
OpraHu3MamMu B OHUOIIEHO3E.

Oxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKH OpPraHM3MOB B DHKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u ceru. AOHOTHYECKHE OJIOKHU
skocucteM. I104BbI 1 WiIbl B 9KOcHCcTEMax. KpyroBopoT BEIECTB U ITOTOK DHEPTUU
B SKOCHCTEME.

OcHOBHBIE IOKA3aTENH IKOCUCTEMBL. buoMacca 1 mpoayKuus. DKOJIOTHYECKUE
nupamMuIbl Yucelsl, 0MoMacchl U YHEPTUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cyKueccuu. IlepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Kimmmakcnoe cooOuiectBo. buopaznooOpasue 1 moiHoTa KpyroBopoTa
BELLECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOCUCMEMbl 03€P U peK. DKocucmemvbl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznuuuns
MEXy aHTPOIIOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas
bnopa m dayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buonormueckoe wu
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM M YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKYUuoHUposanuu skocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXTY
CMEKHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUll PA3ZHbIX MUNO08 HA CYOOPSAHU3MEHHOM,
OD2aHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. Meroaoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOocUCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO jecay, «DyHKIHOHAIbHbIE
TPYIITEI OPTaHU3MOB B dKOCcHCTEMe», « KpyroBopoT BemecTB B 3kocucTemey, «Llernn
nuTaHus (MacTOWINHAs, JAETPUTHAS)», «IKOJIOTMYECKas MNUpaMuia YHCeD,
«IKonoruyeckas nupamusia OMOMacChl», «IKOJOTHUECKas MUpaMuia SHEPTUn»,
«O0pazoBanue 6osoTay, «IlepBuunas cykueccus», «BoccTaHoBlieHHE jeca 1mocie
noxkapa», «9KocucTteMa 03epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPruu B arpoueHoser, «[Ipumepsl ypOboskocuctem».

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Yydelia MTHI] U
3Bepeil, repbapuu KyJbTypHBIX M TUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoo3KOCHCTEMBD.

JlabopaTtopnass paGora «l3ydeHuwe pa3HOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX).

IKCKYypcHsl «IKCKYypCHsl B TUIIMYHBIN OmoreorieHo3 (B AyOpaBy, Oepe3HSsK,
CIBHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IDKCKYypCHUs B arpo3KOCHUCTEeMYy (Ha MOJ€ WIM B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. Buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obOmemnanerapHass obojiouka 3eMIIM, TJI€ CYIIECTBYET WIIU
CyllleCTBOBaja kU3Hb. PazBuTue npejacrarieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6nocdepst u e€ cocras. XKupoe
BEIIECTBO Onochepsl u ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Onocdepbl. OcobeHHoCTH Onocdepsl Kak
ri100abHOM 3KocHCcTeMbl. JluHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELECTB U OMOr€0OXUMHUYECKHUE LUKIBI (Yriaeposa, a30Ta). PUTMUYHOCTS SIBJIEHUH B
ouocdepe.



3oHanbHOCTH OMocdepsl. [lonsiTue 0 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE Jieca, CMEIIAaHHbIE M IIMPOKOJUCTBEHHBIEC Ji€Ca, CTENHU, CABaHHBI,
MyCTBIHU, TPOMUYECKUE JIeCa, BEICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANIA U
ounochepHbIx QyHKITUI.

JdeMoHCTpanuu

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

Tabmuuer u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT a3zora B mpupoje»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIE OMOMBI cymny, «KinuMarnueckue
nosica 3emany», «Tynapay, «Talray, «Cmemannasiil jgecy», «IIIMpoOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuil gec.

O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpykam0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYMHBL. Bo3geicTBHE YellOBEKa Ha
ouocdepy. 3arpsizHeHHEe BO3AYITHOM cpeabl. OXpaHa Bo3ayxa. 3arps3HeHUE BOTHON
cpeapl. OxpaHa BOIHBIX pecypcoB. Paspymienue mouBbsl. OxpaHa MOYBEHHBIX
pecypcoB. MI3MeHeHune kimmara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHUUIIBI OXPaHbl MPUPOJBI.
Kpacupie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
boranudeckue casibl U 300J10TUYECKUE TTAPKH.

OCHOBHbIE NPHUHIUIIBI YCTOMYMBOTIO PA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanonanbHO€  MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpazus 3emun. OOmKe 3aKOHOMEPHOCTU TI00ATBHBIX 3KOJIOTHUECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE TTOCIIC/ICTBUSI.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaioueil u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcai.
Hayuonanouvie ungopmayuonuvle cucmemsi, odbecneuusarouwjue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcHoOBbI
9Kopeadburumayuyu dKocucmem U cnocooos 060pvObLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemHublx 3KOCUCMEM.

JlemoHcTpanuu

TabnuIrel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arpsizHeHue nouBkly, «IlapuukoBeiit 3¢ dexT», «Ocobo oxpaHseMble TPUPOTHBIE
TeppuTOopun», «Moaenn yrnpapiseMoro Mupay.



O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS
OoOy4YarolmuUMHUCsL TMPOrpaMM CpedHero oOluiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType JITMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHNWE OOYYaIOIUMUCS POCCUICKON
rpaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OHOJIOTHUH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN DPAa3BUTHUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIITUXCSI PYKOBOJACTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYIbTYPHI,
cnocobHocmu cmasums NEINH U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUSI POTPAMMBI 110 OMOJIOTHU TIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TMpOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
cCaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTU, MATPUOTH3MA U
YBKEHHS K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TPyJa U CTapilieMy MOKOJCHHIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HacleAUI0 U
TPAAUIIASM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXKarolIeH cpele.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpakaTh FTOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PyKOBOJICTBOBAThHCS
chOpMUPOBAHHOKW BHYTPECHHEH MO3WIIMCH JWYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITa W OMbBITA JACATEILHOCTU B IPOIIECCE peau3allid OCHOBHBIX HampaBICHUN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00513aHHOCTEH, YBaXKEHHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOM TBOPUECKOM JIEATEIBHOCTH MIPH CO3/1aHUN YUEOHBIX
MPOEKTOB, pEIICHUH Yy4yeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENENSITh COOCTBEHHYIO TMO3UIMI0 1O OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOMN KU3HU U OOBSICHATH €€;

YMEHHE YUYMTHIBATh B CBOMX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM NOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIEAOBATENbCKUX 337ad, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPAKTAHCKON UIEHTUIHOCTH, TATPUOTU3MA,
YBAXKEHHUsSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU niepel PonnHon, ropaoctu
3a CBOM KpaH, CBOWO PoauHy, CBOM S3BIK U KYJbTYpYy, IPOILUIOE U HACTOSALIEE
MHOTI'OHAIlMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACJIEANIO U MMaMSATHUKAM IPUPOJBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWMOJOTMH, MOHUMAHUS 3HAYECHHs OHMOJOTMHM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KEHHIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MIOBE/ICHHUS;

CIIOCOOHOCTh OLICHUBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEILICHHS,
OPUEHTUPYACh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTEISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMIPUHATHS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaauuusMu Hapo1oB Poccuu;

4) 3¢TETHYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIIOYasl ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIECHUH;

ITOHMMAHHUE SMOLIMOHAIIBHOTO BO3IEUCTBHUS JKMBOM IPUPOBI U €€ [ICHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

S5) ¢u3nuyeckoro Bocnutanus, GopMUPOBAHMUS KYJIbTYPbI 310POBbS U
IMOIMOHATIBLHOTO 0JIarONnoJIyuns:

MOHMMAHME U peanu3ainus 3J0pOBOro u 6€30nacHoro oopasa xKu3HH (310pOBOE
NUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATUH W OT/AbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEPEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHS K COOCTBEHHOMY (hU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1EHHOCTH MPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCJEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTUBHOW JESITENIBHOCTH TEXHOJIOTMYECKOW W COLHMAIBHOU
HaIpaBJIeHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSITh TaKyIO J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPeCcCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyayimied mnpodeccun ©  Pearru30BHIBATH
COOCTBEHHbIE KU3HECHHbIEC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TOCTYNKOB W OIEHKH WX BO3MOXHBIX TMOCHEACTBUN ISt
OKPYXKaOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMBbIe TPU U3YUEHUU OMOJIOTHH 3HAHUS
M yYMEHHMSI TpU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  palMOHAJbHBIM
OPUPOJIOTIONB30BaHUEM  (COOMIOJIEHMEe  MpaBuUi  MOBEAEHUS B IPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATUE NEUCTBUM, TPUHOCAILUX BPE] OKPYKAIOIIEH TPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONPHUSATHBIE SKOJOTHMYECKHE IMOCIEACTBUS
MPEANTPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAILATh UX;



HQJIMYUE Pa3BUTOTO SKOJIOIMUECKOIO MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OTIbITa NEeSITENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMHU B TO3HABATENbHON, KOMMYHUKATHBHOW WM COLIMAJIbHOU
NPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUECKOU NEATEIHHOCTH SKOJIOTHUIECKON
HaMpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDPE;

COBEpPIIICHCTBOBAHUE SA3BIKOBOM M UYHTATEIIbCKOW KYJIBTYphl KaK CpPEICTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(GbopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3MaHUU IIETOCTHOTO
NPECTaBICHUA 00 OKpYXalolleM MHUpe KaK O €JUHCTBE IPUPOJIbI, YeJIOBEeKa U
o0miecTBa, B MO3HAHUM MIPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHuu MpoliIeM
COXpaHEeHUs! MPUPOAHOTO PABHOBECHUS,

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTUM JJIi COBPEMEHHOW IMBHIIN3AIINN:
o0ecrieueHrsi HOBOTO YpPOBHS Pa3BUTHUSA MEIULIMHBI, CO3JIaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pellaTh pPECypcHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 II00AIBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi  Mepexojla K  yCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCTIONB30BAaHUIO TPHUPOJHBIX PECypcoB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHM OWOJIOTMYECKUX 3HAHUM B LEJsIX
NOBBIIIEHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON IPaMOTHOCTH OOydYaroImmxcs, GopMHUpPyEMOi
IpH M3YYCHUH OMOJIOTHH;

MOHUMaHHE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHMA JJs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXKAlOIIero MUpa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JellaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HWCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
petieHust Ipoo6sieM B peabHbIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M UCCIIEOBATENBCKYIO JIEATEIHPHOCTh HHINBHUIYaIbHO U B TPYTIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHHM MO OWOJIOTUH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.



METANNPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3ybTaThl OCBOEHUs yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HAUYMMbIC i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUYAIONIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAYYHbIC MOHSATHUS, OTPAKAIONIUE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJOB MO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, DHEPTHUs, SBJICHHE, MPOIIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeI0BaHNE, HAOII0IEHHE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE); YHUBEPCAIbHbBIE
y4deOHble JeHCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
oOecrieunBaromue GpopmupoBanre GyHKIMOHAIBHOW IPAMOTHOCTH M COIUATIBLHOM
KOMIIETEHLIIMA  OOYy4YaloIIMUXCA; CHOCOOHOCTh OOyYarolmuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUTMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCATIbHbIE
y4eOHbIE IeUCTBUS B IO3HABATEIHLHOM M COIMATLHOM MPAKTHKE.

B pesynbTaTe u3yueHus OMOJIOTHH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus
y oOyuatomierocas OyayT chOpMHUpPOBaHBI TO3HABATENbHBIE YHUBEpCAIbHbBIC
y4eOHbIC JEHCTBUS, KOMMYHUKATHUBHbIC YHHUBEpCaJbHbIC Yy4deOHbIC JCHCTBUS,
pEryJIATUBHBIE YHUBEpCAIbHbIC yUeOHbIC EUCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHus JOJKHBI OTPaXKATh:

Ogianenue YHHBEpPCATbHBIMH yueOHbIMH MO3HABATEIbLHBIMU
NefCTBUAMU:

1) 6a3oBbIe JJOTHYECKHE AeiiCTBUS:

CaMOCTOSATETLHO  (OpMyJIHMpOBaTH M aAKTyaJM3UpOBaTh  MpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, KilacCupUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUU (BBLACISITh UX XapaKTEepHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3U C JPYTUMHU MOHSTHUSIMH);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYyKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IEIBHBIE CPEJICTBA JIJIsl PEJICTABICHUS CYIIECTBEHHBIX
CBS3€ W OTHONIEHWH B M3yYaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJa, BBISBICHHBIX B PA3JIHYHBIX HH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMBbI C YYETOM aHAllM3a WMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBaATh KPEATUBHOE MBIILJICHUE TTPHU PEIICHUH )KM3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEI0BATENIbCKON U MPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETTLHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3314, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCTIONB30BaTh PA3IMYHBIE BUABI JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO
3HAHUS, €r0 WHTEpIpeTalud, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B Yy4eOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPU CO3/IaHUN YIEOHBIX U COITUATBHBIX TPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJTFOUEBBIMU TTOHATUSAMHU U METOJ/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMU
NESATETHPHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PEIIeHUs, HAaXOAUTh apTyYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUI, 3a7]aBaTh MMapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IICJICHANIPABJICHHBIN TIOMCK TEpeHOca CPEACTB M CIOCO00B
JeUCcTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh IMEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 U MPAKTUYECKYIO0 00JacTu
KU3HEACSITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJCH, MpEIaraTh OPUTHHAIBHBIC MOJXOJbI U PEIICHHS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

3) pabora ¢ undgopmanmueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOws, HAYYHO-TIONMYJISIPHOW JIUTEpaTrype, OHOJOTHYECKUX CIOBapsAX U
CTIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
UH(OPMAITUIO PA3IMYHBIX BUIOB U ()OPM TIPEACTABICHUS, KPUTHICCKN OLICHUBATH
e€ JIOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope Ouosornueckoit MHGOpPMAIIUM, HEOOXOIUMOM JJIsi BHIIOJIHEHUSI YUYeOHBIX
3ajay;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCHOJIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckoil UHPopManuu (CXeMbl, rpaQuKy, TUArpaMMbl, TAOJIULbI, PUCYHKHU U
Apyroe);

UCIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa NpH paboTe C
Ouonornyeckol HHPOpMaLMEN: TPUMEHATh XHUMHYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (OpPMYJbI, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPECTBa
HarJISIAHOCTH;

BIAJCTh  HABBIKAMH  PAcO3HaBaHWA W 3amUThl  WHOOpMaIuw,
nH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSAMM:

1) obmeHue:

OCYILECTBJISITh KOMMYHHUKAIIMH BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpejiaraeMoin
3a/1aud, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH TMO3UIUN APYTUX YYACTHHUKOB
JIMaIora Ui TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS] W B3aMMOJICHCTBUSI, TOHUMATH
HaAMEpPEHHUS IPYTUX JIIOJEH, MPOSBIISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupOBaTh CBOM BO3PAKCHNUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboThI IPH pelIeHUN OMOIOTHYECKOU MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN y4eOHOM 3a1a4H;

BBHIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUN C Y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA;

OPUHUMATh 1€  COBMECTHOM  JCSATENHHOCTH, OPTaHW30BBIBATH |
KOOPJIMHUPOBATh JIEUCTBUS 110 €€ JNOCTHIKECHUIO: COCTABJISITH IUIAH JCKUCTBUH,



pacmpenensiaTh pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOThI;

OLICHUBATh KAYECTBO CBOET0 BKJIaa U KaXJA0T0 Y4aCTHUKA KOMaH bl B OOIIUIA
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLEHHBATh UJEU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJECHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JAeHCTBUSIMH:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpOOJieM H UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHWOJIOTHYECKMX 3HAHUM I1ICJICBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBMSIX W MOCTYIKAaX MO OTHOUIEHUIO K >KUBOW MpHUpPOJE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATENIbHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacumupsTh paMKu y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIAUIUU B
pa3HBIX 00JIACTSX 3HAHWUM, IMOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCTOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYaIlWH, BhIOOpa
BEPHOI'O PELICHUS;

yMEThb OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIHICHUS MO0 UX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIW3€ pe3yJbTaToB
NEATENIbHOCTH;



3) npuHsATHE ce0s U APYTUX:
IPUHUMATh ce0sl, TOHMMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHAMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHajdu3e pe3yJIbTaToB
NEeATEIIbHOCTH;
IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;
pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.
NNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pPE3yJIbTATBl OCBOCHHSI COJEP)KAaHHUS YYEOHOro MpeameTa
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npoduibHoro  oOydenust  oOydvaronuxcst  Owonmorun. OHHM  BKIJIIOYAIOT:
cnenuduyeckue s OMOJOTUHN HAyYHbIC 3HAHUSI, YMEHUS U CIIOCOOBI JEHCTBHM 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI JEATEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaThl MPECTABICHBI IO
rojiaM u3y4eHwusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA ydyeOHoro npeamera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

chOpMHUPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (DOpPMHUPOBAHUU ECTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoHaIbLHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIaJe POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraronue OuOJIOTHYEeCKHe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHusM, MeTaboiau3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUHU
(xnerounas Teopus T. lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacnenctBeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KyIbTYPHBIX PACTCHHIT), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOI'0 TOKOJEHUS, PAaCIICIUICHUS, YUCTOTHl TaMET, HE3aBUCHUMOIO
HacnenoBanuss [. MeHgens, TOMOJOTMYECKHMX psJOB B HACJIEACTBEHHOU
u3menuuBoctu H. Y. BaBuiioa), npuHIunbl (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCJIEAOBAHUAX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaO0JII0/IeHNUE, SKCIIEPUMEHT);

YMEHHE BBIICNIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuii, rpubOB, pacCTEeHUH, >)KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTECHMM, JKMUBOTHBIX, 4YEJIOBEKa, TPOILECCOB KU3HEACITEIHLHOCTH,



MPOTEKAIONIUX B OPTaHM3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKHUX
MIPOIIECCOB: OOMEHa BemIecTB (MeTa0oIM3M), TIPEBpaIlEHUs] YHEPTUU, OpPOKECHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, TaMeTOTreHe3a, dIMOPHUOTEeHEe3a, TTOCTIMOPHUOHAIEHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHANBUAYATLHOTO  pPa3BUTHUA  OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXIy OpraHOMJIAaMH KIETKH U HX
GYHKIUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEKITY
OopraHaMu M CHCTEMaMU OpPTraHOB Yy pacTeHHWH, JKMBOTHBIX M 4YEJIOBEKa U UX
GyHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M WX (DYHKIUSAMHU, MEXKIY 3TalaMu
oOMEHa BEIIECTB, ATaaMH KJIETOYHOTO IIUKJIA U KU3ZHEHHBIX [IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNOM, (PEHOTUIIOM U
dbakTOpamMu cpeibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKQ3aTEebCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE penaTh OMOJIOTHISCKUE 3a1a9H, BBISABIATh IPUUNHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIIETYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JEIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHUE BBINOJIHATh JTA0OpATOPHBIE M TpaKTUYECKUe paldoThl, COOMIOAAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMyIHpYsl I1elb HCCIEIOBAHUS, AaHATU3UPOBATH IOTYUYEHHBIC
pe3yibTaThl U J€NIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIICIOBATEIILCKON paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMWYHO  TPEACTaBIATH  MOJYYCHHBIC  pE3yJbTaThl Ha  YUYEHUYECKHUX
KOH(DEpEeHITUSX;

YMEHUE OIICHUBATh JTUYCCKHUE aCIEKThl COBPEMCHHBIX HCCIEAOBaHUN B
o01acTv GMOJOTUHU U MEAUIMHBI (KJIOHHPOBAHKE, NCKYCCTBEHHOE OTUIO0TBOPEHUE,
HaMpaBJIeHHOE U3MEHEHNE TeHOMA U CO3JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuoHaIbHON
JeSTENHLHOCTH B 00JacTH OWOJIOTHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO3S1CTBA, MUIIECBOW MPOMBINIJICHHOCTH, YIIAyOIsTh MO3HABATEIIbHBIHN
WHTEpEC, HAIIPABJICHHBII HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(heCcCHOHaNBLHOTO U BHICIIETO 00pa30BaHUSI.



[IpenmeTHbIe pe3yNbTaThl OCBOEHUA ydeOHOTrOo mpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpPMUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMCHHON €CTECTBEHHO-HAYYHOUN
KapTUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJBl M PEUICHUH SKOJOTMYECKUX
npo0JeM dYeloBeUecTBa, a TakKe B PEHICHHH BOIMPOCOB PAIMOHAIBLHOTO
IPUPOIOIIONH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHUE BIJIAJIETh CHUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHUI, 3KOCHUCTeMa, Ouocdepa), OMOIOrMUYECKHUE TEOpUU
(aBosmorinonHas teopus Y. JlapBuHa, CHHTETHUECKAs TEOPHUsS SBOJIOIUHN), YUCHHS
(A. H. CeBepuoBa — 0 nyTsx U HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus [[x. Xapaum m B. BaiinbGepra,
3apoasimieBoro cxoactsa K. M. bapa), npaBuna (munumyma lO. JluGuxa,
HKOJIOTMYECKON MHpaMubl 3HEpruu), runoressl (rumoresa «mupa PHK» V.
['unbepra);

YMEHHE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAyYHOrO  TMO3HAHWS,
UCIIOJIb3yeMBIMU B OMOJIOTHYECKUX MCCIIECIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOINIOJCHHE, JKCIIEPUMEHT), CIoco0aMu BBISBICHUS U
OILICHKH aHTPOIIOT€HHBIX U3MEHEHHUH B MIPUPO/JIE;

YMEHHUE BBIJCISATh CYIIECTBEHHbIC TIPU3HAKW: BUJIOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOMIETO, ABIKYIIETO WM Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOTO M CUMITATPUYECKOTO BUA000pa30BaHUs,
BIUSHUSA ~ JBWXKYIIMX  CHWJI  DJBOJIIOIMM  HAa  reHoQOHJ  TOMYJSIIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUsI, YepeIOBaHUsI HANpaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3UM MEXKIY MPOLIECCAMU SBOJIOINH,
JBIKYIIMMH CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBJSITh  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOuTaHus, aOMOTUYECKUX M OMOTHMYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€i  OpPraHWU3MOB B  COOOIIECTBax,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0Ka3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpe/ibl OOUTAHUS, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/IbI U YEIOBEUECTBRA;

yMEHHUE pelIaTh OMOJIOTHYCCKUE 3a/1a9H, BBISBIIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIIETYEMBIMU OMOIOTHYECKUMH MPOIIECCAMU U SIBIICHUSMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE padOThI, COOMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh HX OKCICPUMEHTAIbLHBIMHU
cpenctBamu, GOPMYIHpYsS Ieb HCCICAOBAaHUS, aHAJIU3UPOBATH IOTYUYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEILCKON padoTe Mo OMOJIOoTHuH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHYCCKHX
KOH(EepeHIHUsX;

yYMEHUE OIEHNWBATh THUMOTE3bl M TEOPUH O TMIPOUCXOXKICHUHU KU3HU, YETOBEKa
U 4YENIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSAX M CIOCO0aX MpPeIOoTBpaIICHHUS
rJ100adbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIN BBIOOP Oynymied npodeccuoHaIbHOM
JEATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIECBOU
MPOMBIIIVICHHOCTH, YIIyONIATh TO3HABATENbHBI HWHTEpPEC, HaIpaBJIEHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMIOIIECH  Tpodeccmrt W MPOJODKCHHE
OMONOrHUecKOro 00pa30BaHUsl B OPTaHU3AIMIX CPEAHETO MPO(GECCHOHATBLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
Ne HaunmeHnoBaHue pa3jieiioB
n/n U TeM IPOrpaMMbl
1 buonorus kak Hayka
5 2KuBbie cucTeMbl U UX
U3y4yeHue
3 buonorus knetku
4 XuMHUecKas opraHuzanus
KJIETKH
5 Crtpoenue 1 QyHKIHH
KJIETKH
OOMeH BelecTB u
6 MIpEeBpalleHNE SHEPTUU B
KJIETKE
Hacnencrsennas
7 uH(bOpMalus U peanu3aus
€€ B KIIETKE
8 JKM3HEHHBIN [TUKI KJICTKH
9 Ctpoenue u PyHKITUN
OpraHU3MOB
10 Pa3zmHoOxeHuE U pa3BuTHe
OpraHu3MOB
I'eneTnka — Hayka o
11 HAaCJIEICTBEHHOCTH U

HN3MCHYUBOCTHU OPTaHHU3MOB

KoanuyecTBO 4acoB

Bcero

10

17

Kourpoabnbie IIpakTnyeckue
padoTbl padoThI

0.5

1.5

1.5

0.5

JyekTpoHHbIE (U(PPOBLIE)
o0pa3oBaTe/ibHbIE PeCypChl

https://resh.edu.ru/subject/lesson/3827/start/118940/

https://www.youtube.com/watch?v=haHdOutqUxM
ab_channel=InternetUrok.ru



https://resh.edu.ru/subject/lesson/3827/start/118940/

3aKOHOMEPHOCTH

12 HACJIEACTBEHHOCTH

13 3aKOHOMEPHOCTHU
U3MEHYHUBOCTH

14 ['eHeTuka yenoBeka

15 Cenexuusi OpraHu3MoB

16 BbuotexHomorus u
CHHTCTHYCCKast OMOJIOTHS

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

10

102

0.5

13



11 KUIACC

Ne i/

9

10
11
12

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

3apoxACHUE U Pa3BUTUE IBOIIOIUOHHBIX
MpeACTaBICHUI B OMOJIOTUN

MukposBonronus u €€ pe3yiabTaThl
MakposBontonus U €€ pe3ysbTaThl

[TporcxoxaeHne U pa3BUTHE KU3HU Ha
3emiie

[TpoucxoxaeHre yeaoBeKa — aHTPOIOTeHeE3
DKOJIOTHsl — HayKa O B3aUMOOTHOILIEHUSIX

OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM

C OKpYKarolleu cpenou

OpranusMmsbl 1 cpeia 00UTaHus

DKOJIOTHS BUJOB U MOIYJISIUN

OKonorus COO6H.[€CTB. DKOJIOTHYECKHE
CHUCTCMBI

buocdepa — rmobansHas skocucTema
UenoBek 1 OKpy:Karolas cpena

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

14

15

10

12

102

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4gecTBO 4acoB
Ne K - Jara
n/ | Tema ypoka Bce OHTpO.TH pakTitec H3y4eH DJleKTPOHHBbIE HH(POBHIE 00pPa3oBaTebHbIE PeCypPChl
I ro HbIE KHe st
padoThI padoThI
bronorus kak
KOMILIEKCHAs
1 HayKa 1 Kak 4acTb 1 04.09.2 https://resh.edu.ru/subject/lesson/3827/start/118940/
COBPEMEHHOTO 023
oOmiecTBa
5 JKuBnie cucTeMbl 1 05.09.2 https://www.youtube.com/watch?v=haHdOutgUxM
U UX CBOMCTBa 02£3 ' ab_channel=InternetUrok.ru
YpoBHeBas . . .
3 - 1 06.09.2 https://school.infourok.ru/videouroki/32717db4-e7c4-418d-
Opratusanus e 98ea-fe910bded3ae
JKUBBIX CHUCTEM 023
Uctopus
4 OTKPBITUA U 1 11.09.2 https://www.youtube.com/watch?v=Mu2zJWES7eY
W3YYCHHUS KIICTKU. 02;?) ' ab_channel=MH®OYPOK
Krnerounas Teopust
Metoanl
MOJIEKYJIIPHOU U
5 | lreronHon 1 05 12.09.2
OUOJIOTUH.
023
IIpaxTrueckas

pabota



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://school.infourok.ru/videouroki/32717db4-e7c4-418d-98ea-fe910bded3ae
https://school.infourok.ru/videouroki/32717db4-e7c4-418d-98ea-fe910bded3ae

«3yueHue
METOIOB
KJIETOYHOU
ouonoruu
(xpomarorpadus,
anekTpodopes,
muddepeHanbH
oe
HEeHTPUDYTUPOBAH
ue, [1L[P)»

Jlmarnoctudeckas
KOHTPOJIbHAS
pabora

13.09.2
023

XUMHUYECKUN
COCTaB KJIETKU

18.09.2
023

MuHepanbHble
BEIIECTBA KJICTKU,
X OHMoOJIorndecKas
poJib

19.09.2
023

https://resh.edu.ru/subject/lesson/5397/start/283870/

CsBolicTBa,
KJaccupukauus u
byHKIIMHA OEIKOB

20.09.2
023

https://resh.edu.ru/subject/lesson/3840/start/163096/

10

Opranunueckue
BEIIECTBA KJIICTKH
— Oenku.
JlaGopaTopHnas
pabora
«ObHapyxeHue

0.5

25.09.2
023

https://resh.edu.ru/subject/lesson/3840/start/163096/



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

OENKOB ¢
MTOMOILIBIO
KaueCTBEHHBIX
peaxkuuin

11

Opranuueckue
BEIIECTBA KJIETKU
— YIJIEBOJIbI

26.09.2
023

https://resh.edu.ru/subject/lesson/3840/start/163096/

12

Opraanueckue
BEIIECTBA KJIETKU
— JTUIHUIBI

27.09.2
023

https://resh.edu.ru/subject/lesson/3840/start/163096/

13

Hyxnennosbie
kuciotsl. [IHK u
PHK.
JlaGopaTopHas
pabota
«HccnenoBanne
HYKJIEMHOBBIX
KHCIIOT,
BbIJIEJICHHBIX U3
KJIETOK
pa3IMYHBIX
OpraHU3MOB»

0.5

02.10.2
023

https://www.youtube.com/watch?v=F4L2csD7LaQ
ab_channel=MH®OYPOK

14

Ctpoenue u
bynkun ATO.
HApyrue
HYKJIC03uaTpuoC
dater (HTD)

03.10.2
023

https://www.youtube.com/watch?v=eYQccBgVLvU
ab_channel=InternetUrok.ru



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

CekBeHHUpPOBAHUE
JIHK. Metoabt

https://www.youtube.com/watch?v= OwwelrcmYo

15 TCHOMUKH, 04.10.2 ab channel—®KHBLI
TPaHCKPUIITOMUKHU 023 -
, IPOTEOMUKHU
MeTtonasl
16 CTPYKTYpHOH 09.10.2
ouonoruu 023
Tunsl KIETOK. https://www.youtube.com/watch?v=4kBk7dolY Kw
17 [Tpokapuornuecka 10.10.2 list=PLvtJKsSE5NTri9jriVOx6H54v5USngRJWTr index=13
o KJIeTKa 023 ab_channel=MH®OYPOK
Crtpoenue
AYKapUOTHYECKOM
KJIETKH.
IIpaxTrueckas
18 pabota 0.5 11.10.2 https://resh.edu.ru/subject/lesson/3847/start/8616/
«3yuenne 023
CBOMCTB
KJIETOYHOU
MeMOpaHbD)
19 Hoepxroctisiii 16.10.2 https://studfile.net/preview/4268917/page:70/
anmnapar KJIeTKU
023
OpnHomeMOpaHHBIE
OpraHoubl
20 KICTIEH. 0.5 17.10.2 https://studfile.net/preview/4310760/page:2/
[IpakTnueckas
023
pabora

«3yueHue



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://studfile.net/preview/4268917/page:70/
https://studfile.net/preview/4310760/page:2/

JABWKCHUA
OUTOIIIIa3MBbI B
PaCTUTCIIbHBIX
KJICTKax»

21

[ToryaBTOHOMHBIE
OpraHoubI
KIIETKU:
MUTOXOHJIPHH,
IJ1aCTuabl.
JlaGopaTopHnas
pabora
«Uccnenosanue
1a3MoJn3a U
JIETUIa3MoJIn3a B
pacCTUTETBHBIX
KIIETKaX»

0.5

11.10.2
023

22

HememOpanHbie
OpTaHOM/IBI
KIIETKU

23.10.2
023

https://resh.edu.ru/subject/lesson/5383/start/153371/

23

Crtpoenue u
GyHKIMH sapa

24.10.2
023

https://www.youtube.com/watch?v=H9yEJE569UU
ab_channel=InternetUrok.ru

24

CpaBHuUTeNnbHAs
XapaKTepUCTHKA
KJIETOK DYKapHOT.
Jlaboparopnas
pabota
«3yyenune
CTPOCHUS KIIETOK

0.5

25.10.2
023

https://www.youtube.com/watch?v=8H9J9sRIrgE
ab_channel=InternetUrok.ru



https://resh.edu.ru/subject/lesson/5383/start/153371/

Pa3IUuYHBIX
OpPraHnu3mMoB»

25

AccuMuisnus u
JIACCUMUJISALINS —
JIBE CTOPOHBI
MeTaboau3Ma.
Tunel oOMeHa
BEIIICCTB.
Jlaboparopuas
pabota
«3yueHue
KaTaJIUTHISCKOM
AKTUBHOCTH
dbepmeHTOB (Ha
prMepe aMHIIa3bl
WJIM KaTajasbl)»

06.11.2
023

https://www.youtube.com/watch?v=XDRJuSiCm3s
ab_channel=InternetUrok.ru

26

depMeHTaTUBHBIN
XapakTep peakiuii
KIJIETOYHOTO
MeTabonu3ma.
Jlaboparopuas
pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacilerieHus
nepoKcuIa
BOJIOpOJA B
pPaCTHTEIBHBIX U

0.5

07.11.2
023




KHUBOTHBIX
KIJIICTKax»

benku-
aKTUBATOPHI U

https://www.youtube.com/watch?v=bPgE7NKEaNE

21 OenKu- 825112 ab_channel=MEKTEITOnLineBUOJIOT U
HHTHOUTOPBI
ABTOTpO(HBIH _ o
8 6 13.11.2 https://ypok.pd/library/urok 19_avtotrofnij_tip_obmena_veshe
THILODMEHa 44| sty 070813.html
BEIIECTB 023
. N=
29 DOTOCHHTES 14.11.2 https://www.youtube.com/watch?v=mRWbLyChImM
ab_channel=MTCBbenapycn
023
XeMOCHHTE3.
Jlaboparopuas
paora https://www.youtube.com/watch?v=mRWbLyChImM
30 «CpaBHeHue 0.5 15.11.2 bS: - ' — Y
ab_channel=MTCBbenapycn
MPOIIECCOB 023
dboTocuHTE3a U
XEMOCHHTE3a»
AHa’poOHbIE
opraHu3Msbl. Buss
OpOKEeHUS.
JlaGopaTopHas
31 pabota 20.11.2
«CpaBHeHHe 023
MIPOIIECCOB

OpoxeHus u
JIBIXaHUSD)




AspoOHbIe

OpTaHU3MBI.
32 JTarmsl 21.11.2 https://resh.edu.ru/subject/lesson/3917/start/46777/
SHEPreTUYECKOro 023
obMena
OHeprus
MeMOpaHHOTO
rpagueHTa
33 npoToHoB. CuHTE3 22.11.2
AT®: pabora 023
npoTOHHON AT®-
CHHTA3bI
Peaknuu
34 MaTPUYHOTO 27.11.2 https://resh.edu.ru/subject/lesson/5352/start/295780/
CHHTE3a 023
Tpanckpunuus —
B https://www.youtube.com/watch?v=k253UsTHhIE
35 MaTpUYHBIN 28.11.2 -
ab_channel=CorMedicale
cunre3 PHK 023
Tpancisuus u e€ https://www.youtube.com/watch?v=PvjRufrCFZs
36 29.11.2
JTAIIbI ab_channel=InternetUrok.ru
023
KoaupoBanue
37 aMHUHOKHCIIOT. 04.12.2
Posb pubocom B
023
ouocuHTe3e OeaKa
Opranuzauus
38 f‘;?:a yo 05.12.2
HNOT U
potap 023

HYKapHOT



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/

MonekynspHbie

39 MEXaHU3MBbI 06.12.2
AKCIPECCUU T€HOB 023
Yy 3YKapHuoT
Bupycsl —
BHCKJICTOYHBIC
(bOopMBI )KU3HU U
OGIHrATHEC https://www.youtube.com/watch?v=gQvYuh8WZp0
40 05 11.12.2 list=PLVtJKsSES5Nri9jriVOx6H54v5USngRIJWr index=14
napa3uThl. 023 SiAOB
[IpakTnueckas
paborta «Co3nanue
MOJICIIA BHPYCa
BupycHsie
3a00JIeBaHUS
41 YyeJIOBEKa, 12.12.2 https://resh.edu.ru/subject/lesson/3939/start/105165/
’KUBOTHBIX, 023
pacTeHuit
HanotexHomoruu
42 B OMOJIOTHH U 13.12.2
MeIULINHE 023
e — h_ttps://www.voutub_e._(:(_)m/watch?vchR-ziviDiFT
43 18.12.2 list=PLVvtJKsSES5Nri9jriVOx6H54v5USngRIWT index=17
KIICTKH 023 —iAOB
MarpuuHbliii https://www.youtube.com/watch?v=-kTF5eSIdJA
44 19.12.2
cunte3 JIHK 023 ab_channel=AyanokHUTH
XpOMOCOMBI.
45 Jlaboparopuas 0.5 20.12.2
pabota 023



https://resh.edu.ru/subject/lesson/3939/start/105165/

«3yueHue
XpOMOCOM Ha
TOTOBBIX
MHUKpOIpenaparax
»

JleneHue KIeTKu

https://www.youtube.com/watch?v=wuZLOHSflwo

46 — MUTO3 25122 ab_channel=LiameloNSchool
023

Tume! KIIEeTOK.
Kapuokunes u
IIUTOKHUHE3.
JlaGopaTopHas
pabota

47 «HaOmonenne 05 26.12.2
MHTO3a B KJIETKaX 023
KOHYHKA KOpEIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax
»
Perymsimus

48 YKU3HECHHOTO 27.12.2
LIUKJIA KIIETOK 023
OpraHusm Kak

49 €IMHOE LIEJI0E 08.01.2

024

TkaHu pacTeHUN.

50 Jlaboparopuas 0.5 09.01.2
pabora 024




«3yueHue
TKaHEW pacTeHUN»

TkaHu )KUBOTHBIX

1 YeJIOBEKa.
JlaGopaTopHas
51 pabora 0.5 10.01.2
«M3yuenune 024
TKaHEU
YKUBOTHBIX)»
Opranbl. CUCTEMBI
OpraHoB.
JlaGopaTopHas
52 22"” 0.5 15.01.2
YUICHUE 024
OpTraHoOB
I[BETKOBOTO
pacTeHus»
53 g;‘;ii;;ii 16.01.2
024
5q | ABwKeiie 17.01.2
OpPTaHHU3MOB 024
R 22.01.2
OpTaHU3MOB 024
[Tutanue
56 MO3BOHOYHBIX 23.01.2
JKUBOTHBIX. 024




[TumeBapuTensHa

s cucremMa
YyeJIOBEKa
| S
P 024
[prxanue
58 ITIO3BOHOYHEBIX 29012
JKUBOTHBIX U 024
YyeJI0BeKa
Tpancnopr S
https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-
59 BEIICCTB Y 30.01.2 . -
membranu-endotsitoz-i-ekzotsitoz
OpraHNU3MOB 024
KposeHocHas
cucremMa
60 MO3BOHOYHBIX 31.01.2
JKUBOTHBIX U 024
YyeJoBeKa
Brinenenue y
61 OPLAHIEMOB 05.02.2
P 024
3
62 Oaiﬁlzd% 06.02.2
P 024
51
63 MMy 07.02.2

CHCTEMaA 4YCJIOBCKaA

024



https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-membranu-endotsitoz-i-ekzotsitoz
https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-membranu-endotsitoz-i-ekzotsitoz

Paznpaxumocts u

64 perysnus y 12.02.2
OpraHu3MOB 024
I'ymopanbHas
peryJsiys u
65 SHJIOKPUHHAS 13.02.2
cuctema 024
YKUBOTHBIX U
YelloBeKa
Dopmbl
66 Pa3MHOKEHUs 14.02.2 https://resh.edu.ru/subject/lesson/5359/start/270999/
OpraHU3MOB 024
g7 | |lomomoe 19.02.2
pa3sMHOXKCHUE 024
https://www.youtube.com/watch?v=0px6z8P_j2Q
68 Meiio3 20.02.2 list=PLvtJKsSE5NTri9jriVOx6H54v5USngRJWTr index=18
024 pp=iAQB
I'amerorenes.
O6pa3oBanue u
pa3BUTHE
MOJIOBBIX KJIETOK.
69 Jlaboparopuaz 0.5 21.02.2 https://resh.edu.ru/subject/lesson/3927/start/105895/
pabota 024
«3yyenune
CTPOCHUS

IIOJIOBBIX KJICTOK
Ha I'OTOBBIX



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/

MUKpompernaparax
»

70

NunuBuayansHoe
pa3BUTHE
OpraHu3MOB —
OHTOTEHE3

26.02.2
024

https://resh.edu.ru/subject/lesson/5630/start/132920/

71

3akagKa OpraHoB
¥ TKaHeH u3
3apOBIIIEBBIX
JINCTKOB

27.02.2
024

https://resh.edu.ru/subject/lesson/5385/start/119865/

72

Pocrt u passutne
KUBOTHBIX.
JlaGopaTopHas
pabora
«BpIsABREHNE
MIPU3HAKOB
CXOJICTBA
3apoJIbIIen
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

28.02.2
024

73

PazmuoOxenune u
pa3BuUTHE
pacTeHuil.
JlaGopaTopHas
pabora
«Ctpoenue
OpraHoB
pa3MHOKEHUs

0.5

04.03.2
024

https://www.youtube.com/watch?v=UQJo30FVHos
list=PLvtJKSSE5NTri9jriVOx6H54v5USngRJWTr index=21

pp=iAQB



https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/

BBICIIIUX
pacTeHuin»

74

Hcropus
CTaHOBJICHUS U
pa3BUTHS
TEHETHKH KaK
HayKH

05.03.2
024

https://www.youtube.com/watch?v=S6cfYajr-4c
list=PLvtJKSSE5NTri9jriVOx6H54v5USngRJWTr index=22

pp=iAQB

75

OcHoBHbIE
TIOHATHUS U
CHUMBOJIBI
T'€HETHKHU.
JlaGopaTopHas
pabota
«Apozoduna kak
00BEeKT
TCHETHYECKUX
UCCIIEIOBAHUID»

0.5

06.03.2
024

76

3aKOHOMEPHOCTH
HacJeI0BaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpEIINBaHHUE.
IIpaxTrueckas
pabota "U3yuenue
pe3yNIbTaToB
MOHOTUOPHUIAHOTO
CKpEIIUBAHHUS Y
Jpo30¢uis"

0.5

11.03.2
024

https://resh.edu.ru/subject/lesson/5386/start/301065/



https://resh.edu.ru/subject/lesson/5386/start/301065/

[HuTonoruyeckue
OCHOBBI

" MOHOTHOPHIHOTO 12.03.2
024
CKpCIUBaHHUS
Ananusupytoiiee
78 gj’;ﬁ’;ﬁ‘me 13.03.2
024
JIOMUHUPOBAHHE
Jurubpumnoe
CKpEIIMBaHHUE.
IIpaxTrueckas
pabota
79 «M3yueHue 0.5 18.03.2
pe3yIbTaTOB 024
JTUTHOPUTHOTO
CKpCIIMBaHUA Y
JIPO30(UITBDY
CuerieHHnoe
80 HacJeI0BaHUE 19.03.2 https://resh.edu.ru/subject/lesson/4755/start/118828/
MIPU3HAKOB 024
XpomMocoMHast
Teopus h_ttps://www.voutub_e._cc_)mlwatch?v=893MJSTquI
81 20.03.2 list=PLVvtJKsSE5NTri9jriVOx6H54v5USngRJWTr index=26
EaCJ'Ie,Z[CTBeHHOCT 024 Dp=iAOB
https://www.youtube.com/watch?v=DE-qD7KrFTs
82 ['enernka momna 03.04.2 list=PLVvtJKsSE5Nri9jriVOx6H54v5USngRJWT index=29
024 pp=iAQB



https://resh.edu.ru/subject/lesson/4755/start/118828/

83

I'enoTun xak
LEJIOCTHAA
CHUCTEMA

08.04.2
024

84

I'emeTnueckuit
KOHTPOJIb
pa3BUTHSL
pacTeHui,
JKUBOTHBIX U
YyeJIOBEKa

09.04.2
024

https://www.youtube.com/watch?v=C79Ty333f-w
list=PLVvtJKSSE5NTri9jriVOx6H54v5USngRJWTr index=28

pp=iAQB

85

N3menuuBoCTH
MPU3HAKOB. Busl
NU3MEHYUBOCTU

10.04.2
024

https://resh.edu.ru/subject/lesson/5387/start/17435/

86

MonaudukarmoHHa
s U3MEHYUBOCTH

15.04.2
024

87

Bapuanuonsslii
psaau
BapHaIlOHHAas
KpHUBasl.
JlaGopaTopHas
pabota
«Uccnenosanue
3aKOHOMEPHOCTEM
MOAU(UKAITMOHHO
1 U3MEHYUBOCTH.
IToctpoenue
BapHAIIOHHOTO
psina u

0.5

16.04.2
024



https://resh.edu.ru/subject/lesson/5387/start/17435/

BapHaIllMOHHON
KPHUBOI»

88

I'emorunmueckas
M3MEHYUBOCTD.
KomOunaTnBHas
W3MEHYHUBOCTD

17.04.2
024

https://www.youtube.com/watch?v=1aRQVSJoY Mo
list=PLvtJKSSE5NTri9jriVOx6H54v5USngRJWTr index=30

pp=iAQB

89

MyTtanuonnas
U3MEHYUBOCTb.
[IpakTnueckas
pabota «MyTtanuu
y Ipo30Quisl (Ha
TOTOBBIX
MUKpoIpenaparax

»

0.5

22.04.2
024

https://www.youtube.com/watch?v=MAGvDxr9g0U
list=PLVvtJKSSE5NTri9jriVOx6H54v5USngRJWTr index=31

pp=iAQB

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO
nporecca.
OnureHeTHka u
STMUTEHOMUKA

23.04.2
024

91

IIpomexyTounas
aTTecTauus

24.04.2
024

92

I'eneTuxa
YyeJIoBeKa.
IIpaxTruueckas
pabota
«CocraBiieHue u
aHaJm3
POAOCIOBHOM

0.5

29.04.2
024

https://resh.edu.ru/subject/lesson/3653/start/47180/



https://resh.edu.ru/subject/lesson/3653/start/47180/

93

MeTtonanl
MEIUIIMHCKOU
T€HETUKHU

30.04.2
024

94

3HaueHue
MEIUIIMHCKOU
FeHETUKU B
MPEIOTBPALICHUI
U JICUEHUHU
T€HETUYECKUX
3a00JIeBaHUI
YyeJIoBeKa

02.05.2
024

https://www.youtube.com/watch?v=ks4Y91Ocljc
list=PLVvtJKSSE5NTri9jriVOx6H54v5USngRJWTr index=32
ab channel=MH®OYPOK

95

OcHoBHbIE
TIOHSATHS
CEJIeKIINH.
Jlaboparopnas
pabora
«3yuenune
COpTOB
KYJIbTYPHBIX
pacTeHui U 10poJa
JIOMAITHUAX
KUBOTHBIX)»

0.5

06.05.2
024

96

MeTtonabl
CEJIEKIMOHHOM
paboTHI.
JlaGopaTopHnas
pabota
«3yueHue
METOJIOB

0.5

07.05.2
024

https://www.youtube.com/watch?v=HhSY 3caQX9qg
list=PLvtJKsSESNrhlOQ15jpUE02maTI1tz0Q9p index=9

pp=iAQB




CeJIeKIIUU
pacTeHuin»

97

JocTtrmxenus
CEJIEKLINN
pacTeHuit u
JKUBOTHBIX.
IIpaxTrueckas
pabota
«lIpuBuBKa
pacTeHuin»

08.05.2
024

https://www.youtube.com/watch?v=PxQXZFAwIwWE
list=PLVvtJKsSESNrhlOQ15jpUE02mqTItz0Q9p index=10

pp=iAQB

98

Coxpanenue,
U3yuyeHue u
UCIIOJIb30BAHUE
T€HECTUYCCKUX

pecypcos

13.05.2
024

https://resh.edu.ru/subject/lesson/3861/start/295751/

99

buorexHomorus
Kak HayKa u
oTpacib
MPOU3BOJCTBA.
[IpakTnueckas
pabora
«3yuenue
00BEKTOB
OMOTEXHOJIOTHI

0.5

14.05.2
024

https://www.youtube.com/watch?v=KsPPiTnH-gA
list=PLvtJKSSESNrhlOQ15jpUE02mgTI1tz0Q9p index=12

pp=iAQB

100

OCHOBHBIC
HaIpaBJCHUs
CUHTETUUYECKOM
OHoI0THH

15.05.2
024



https://resh.edu.ru/subject/lesson/3861/start/295751/

XpoMOCcOMHas 1
101 | rennas 1 20.05.2
WUHXXECHEpUSL. 024
102 lg/leﬂ“”“m”‘e 1 21.05.2
MOTEXHOJIOTUN 024
OBIIEE
KOJIMYECTBO
YACOB I10 102 135

[TPOTPAMME




11 KUIACC

Ne
n/n

10

11

Tema ypoka

OpomronuoHHas teopus Y. Jlapsuna

JBroKyIMe CHIIbl 3BOJIFOIMA BUAOB 110 Y.

HapBuny

Boprba 3a cymecTBoBanue,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
DopMHUPOBaHUE CUHTETUYECKON TEOPUHU
IBOJIIOLUH

DTanbl 3BOJIIOLMOHHOTO MPOIIECcca:
MUKPO3BOIIOIUS M MAKPOIBOIIOLIUS
JIUarHOCTUYECKasi KOHTPOJbHas paboTa
[Tomymsiiust — saeMeHTapHas eIMHUIA
IBOJTIOINH

3aKOH reHeTHYeCcKOoro paBHOBecHs J[K.
Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BbIsiBIeHHE U3MEHUUBOCTH Y
oco0eil oAHOTOo BUIa»

DnemMeHTapHbIC (HPAKTOPHI IBOITIOIUN

O ekt ocnoBarens. Ipdexrt

6yTBIHO‘-IHOFO TOpJIbIIIIKa

Murpanuu. M30151011 TOMYJISALMIA:
reorpaduueckas, OnoIoruIecKas

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

0.5

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN
dakTop »BOOLUN

[TosoBoit oTOOP

[Tprcnoco01eHHOCTh OPraHu3MOB Kak
pe3ybTaT MUKPO3BOIIOLHH.
JlaGopatopHas pabora «3yuenue
apoMop(}030B U UaAMOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX»

[Tpumeps! npucnocoOaeHui y
OpraHu3MoB: Mop(osiornueckue,
¢du3nonoruueckue, GHOXUMUYECKHUE,
noBegeHveckue. Jlaboparopuas pabora
«IIpucnocobieHns: OpraHu3MoOB U UX
OTHOCHUTEJIbHAs 1IeI1eCO00pa3HOCTb)»
Bup, ero xpurepuu u cTpyKTypa.
JlaGopatopHas paborta «CpaBHEeHUE
BUIOB TI0 MOP(OJIOTHYECKOMY
KPUTEPHIO»

CrpykTypa BUaa

Bunoob6pa3oBanue kak pe3yabTar
MUKPO3BOIIOLUI

CBs13b MUKPO3BOIIOLUH U
AMUIEMUOJIOTUN

Makponssosmronus. [Taneonronornueckue
METO/bI U3YUECHUS BOITIOLUU
buoreorpaguueckue MeToabl U3ydeHUs
9BOJIIOLIUH

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOp(hoIOruyecKre METOIbl U3YUCHHUS
IBOJTIOIINH
MoneKyJIsipHO-T€HETHYECKHUE,
OMOXMMHYECKHE U MAaTEMATHIECKHC
METO/JIbI U3YUYECHHS IBOIIOLUN

OO6111e 3aKOHOMEPHOCTH 3BOJIOLIUH
AnanTuBHas paguaiys.
HepaBHOMEpHOCTH TEMIIOB SBOJIIOIINH
HaydHbIe rUTIOTE36I IPOUCX 0K ICHUS
JKU3HH Ha 3emIie

JloHay4HbIe IPEACTABICHUS O
3apOKICHUY KU3HH

OcCHOBHBIE TaIbl HEOPTaHUYECKOU
IBOJTIOIINH

T'unotessl 3apOKACHUA )KU3HU

I/ICTOpI/IH 3emuu u METOJIBI €€ HU3YyYCHUH.

JlaGopatopHas pabota «3yuenue u
OMNMCaHUE UCKOTMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY»

HauanbHeie 3Tanel opraHnyeckoin
ABOJTIOIIUU

OBOJIIOLHS DYKAPUOT

OCHOBHBIE 3Tarbl HBOIOIUN
pactutenbHoro mupa. [Ipaktuueckas
pabora «M3yuenne ocobeHHOCTEHN
CTPOCHHUSI pPACTEHUN PA3HBIX OTIEIOBY

0.5

0.5



34

35

36

37

38

39

40

41

42

43

44

45

46
47

OCHOBHBIE ITaITbI YBOJIOIUH KUBOTHOTO
MUpa

OBoronus )KUBOTHBIX. [IpakTnueckas
pabora «M3yuenne ocoOeHHOCTEH
CTPOCHUS MO3BOHOYHBIX JXKUBOTHBIX»

PazButue xu3Hu Ha 3emiie 1o 3pam u
nepuoaam

MaccoBblie BBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOrO

CoBpeMeHHbIH KOJOTHYECKUI KPU3HC,
€ro 0COOEHHOCTU

CoBpeMeHHast cucTeMa OpraHunYeCcKoro
HPOILIOTro

OCHOBHBIE CHCTEMaTHUECKIE T'PYIIIIbI
OpraHnu3mMoB

AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

PazButue npencrasinenuii o
MIPOUCXOXKICHUN YEeIIOBEKA

MecTo yelIoBeKa B CHCTEME
opranuyeckoro mupa. JlaboparopHas
pabota «M3ydyenue ocobeHHOCTEMN
CTPOCHHS CKEJIeTa YeIIOBEKa, CBSI3aHHBIX
C TIPSIMOXOXKICHAEM)

JIBOKyIIHE CHIIBI aHTPOIIOTEHE3a
COOTHOIIIEHHE OMOJIOTHYCCKUX B
COLMANTBHBIX (JAKTOPOB B aHTPOIIOTCHE3E
OcHOBHBIE CTaIUU aHTPOTIOTeHE3a

TTaneorenernka 1 majeoreHOMHMKa

0.5

0.5



48

49

50

51

52

53

54

55

56

57

58

OBOIOIHS COBpPEMEHHOTI'O YCTIOBEKA

Yenoseueckue pacol. [Ipaktuyeckas
pabora «M3yueHune s3KOI0rHYeCKUx
ajanTanui 4eJIOBEKa»

MC)KI[I/ICI_II/IHHI/IHapHBIe METO/bI
AHTPOIIOJIOTUHA

3apO)K,Z[CHI/Ie " PAa3BUTHUC DKOJIOTHUH

Mertoap! 3xkonoruu. JlabopaTopHas
paborta «3yuenue MeTo0B
9KOJIOTMYCCKUX UCCIICIOBAHMID»

3HaueHUE YKOJIOTHUCCKUX 3HAHUI JJIA
YCJIO0BCKa

DKosnorudeckue GpakTopsl

Abuotnueckue pakropbl. CBET Kak
sKoJoruueckuit gpaxrop. JlaboparopHas
pabota «BrisiBIeHHE PUCTIOCOOTEHUH
OPTaHU3MOB K BITUSTHHIO CBETa»

AbGuotnyeckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUH (axTop.
JlaGopaTtopHnast pabota «BrisBienue
MPUCTIOCOOICHUI OPTraHNU3MOB K
BIIMSTHUIO TEMITEPATyPhD»

Abuotnueckue axkropsl. BraxxHocTh
KaK 3KOJIOTHYECKHUI pakTop.
JlaGopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH pacTEeHUl U3 pa3HbIX MECT
oOuTaHUS»

Cpenpl 0OuTaHNs OPraHU3MOB

0.5

0.5

0.5

0.5

0.5



59
60
61

62

63

64

65

66

67

68

69

70

71

72
73

buonornyeckue puTMbl
XKuznennsie popMbl OpraHu3MOB
buoTtnueckue haxkTopsl

3HaueHne OMOTHYECKUX B3aUMOIECHCTBUI
JUTSI CYIIECTBOBAHUS OPTAaHU3MOB B CpeJie
oOoHuTaHus

DKOJOTUYECKUE XapaKTePUCTUKU

MO JISIIIAH

OCHOBHBIE IIOKA3aTEIH MOMYJIALUY:
YHCICHHOCTb, INIOTHOCTb, BO3pACTHAs U
H0JIOBasi CTPYKTYpa

OcHOBHbIE TTOKa3aTeNN MOMYJISILIUU:
POXkAaeMOCTh, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU

DKojorudeckasi CTpyKTypa MOIyJIALnun
JlnHaMuKa NOMmyIsiuuu U €€ peryIisims

KpI/IBBIG pocCTa YMCJICHHOCTH MOITYJISAINN.
KpI/IBI)Ie BBIDKMBaHU S

DKosoruyeckast HUuIIa BUAA.
JlaGopatopHas paboTa
«IIpucnocobneHust cemMsiH pacTeHHUI K
pacceIeHuIo»

Bun xak cucrema nonynsuuid

3aKOHOMEPHOCTH MOBEAECHUS U MUTpAIUi
YKUBOTHBIX

Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

JKocHCTEeMa KaK OTKphITad CUCTEMA

0.5



74

75
76
77

78

79

80

81

82

83

84

85

86

87

KpyroBopot BeIiecTs 1 MOTOK SHEPTUH B
IKOCHCTEME

OCHOBHBIE TIOKA3aTEeN IKOCUCTEMBI
DKOJIOTUYECKHE TUPAMHUJIBI

M3MeHeHns coo0IIecTB — CYKIIECCHH
[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03€ep U peK. DKOCUCTEMbI MOpEN U
OKEaHOB

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTETICH, ITyCTHIHb
AHTpOHOI‘eHHI)IC 9KOCUCTEMBI
Ypboakocuctemsl. [Ipaktudeckas pabora

«3yueHue u onucaHue
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB
B DKOCUCTEMAX

MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN
pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

bruocdepa — obmieruraneTapHas
o0osouka 3eminu

Yuenne B. U. BepHanckoro o 6uocdepe
3aKOHOMEPHOCTH CYIIECTBOBaHMS
onochepsl

KpyroBopoTs! BewmecTs u
OMOTEOXUMHUYECKUE TUKITBI

0.5



88

89
90
91

92

93

94

95

96

97

98

99

100

101

102

3oHanbHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIIH

YcroitunBocTh 6rochepsl
DKOJIOTUYECKHE KPU3UCHI M UX TPHYUHBI
Bo3sgeiicTBue yenoBeka Ha 6nochepy

AHTpPOIIOr€HHOE BO3JICHCTBUE HA
PaCTUTENbHBIA U dKUBOTHBIM MUP

OxpaHa npupo/isl
OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA U IPUPOIBI

PanronansHO€ IPUPOAONIOIH30BAHUE
COXpaHEeHHEe OMOJIOTHIECKOTO
pasHooOpa3us 3emiu

[TpomesxyTOouHas aTTeCTaIUs
O6o061eHne 1o TeMe «MaKpOoIBOIIOIUS
U €€ pe3yJIbTaTb»

O6o006menue no Teme «IIpoucxoxaeHne
Y pa3BUTHE KU3HHU HA 3eMIIe»
O6006menue o teme «IIpoucxoxaeHue
YeJI0BEKa — aHTPOITOTCHE3)

O600611eHne 110 TeMe «DKOJIOTHS — HayKa
0 B3aMMOOTHOIICHUSAX OPraHU3MOBY
O606menue o reMe «OpraHu3mMsbl U
cpena oOuTaHHs»

O000mmenne Mo TeMe « IKOJIOTHS BUIOB U
OIS



OBIIEE KOJIJMYECTBO YACOB I10
[TPOTPAMME

102

7.5






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

Jlunus YMK U. H. Ilonomapesoii. buonorus (10-11) (V)

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

[Tonomapésa 1. H.

buonorus : 10 knace : yrimy0a€éHHbBIN ypoBeHb : MeToanueckoe rnocodue / . H.
[Tonomapésa, O. A. Kopuunosna, JI. B. Cumonosa ; nox pea. U. H. [Tonomapéoii.
— M. : Benrana-I'pad,

2018. — 285 c. : um.

ITonomapéra U. H.

buonorus : 11 kiace : yrimy0a€HHBIN ypoBeHb : MeToanue ckoe nocobue / 1. H.
[Tonomapéra, O. A. Kopuunosna, JI. B. Cu monoBa ; mox pea. . H.
[Tonomapésoii. — M. : Benrana-I'pad,

2018. — 257, [3] c. : um.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mnorexa IJOK






		2023-10-19T12:48:12+0300
	Сергиенко Светлана Юрьевна




