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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBIIGHHOCTH  IIeJiell, coJepXaHus, pe3yJbTaToB OOydeHUs W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuduke OMOJIOTUH, €€ 3HAUCHUH B TTO3HAHUU >KMBOM MPUPOABI U 0OECIeUeHUH
CYLIECTBOBAHUS 4eJOBeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBIeHUE O Melsix, o0 oOuiei
CTpaTeruu OOy4YeHHs, BOCIHUTAaHUS M Pa3BUTHUA OOYYAIOMIMXCSA CpPEACTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenaser 00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaMm H  TeMaM,
PEKOMEHIYEMYIO I1OCJIEI0BaTEIIbHOCTh U3YUEHUs yUYEOHOro MarepHuana ¢ yu4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpPa30oBaTEIbHOIO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM PE3yJIbTaTam
o0ydeHus B (OPMHUPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHLHOMN
NeSITeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3Y4Y€HUM OUONOruu, Onarojgaps 4emy B He
MPOCMATPUBACTCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOT0 MBIIUICHUS, MPEJCTaBICHUI O 3I0pOBOM
oOpa3ze XU3HH M OEpeKHbIM OTHOIIEHHEM K OKpY)KAIOIIeW MpUpOIHON cpene.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM Pa3HOTO PaHra U CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JUIsl PEIICHUS MIPUKIIAAHBIX 3a/1a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIICTBEHHOM NEATENLHOCTH YEJIOBEKA Ha COCTOSHHUE MPUPOIAHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO OOecreyeHus



YCIIOBUM IS PEIICHUs] OJJHOM U3 aKTyaJbHBIX 3374 IKOJIHLHOTO OMOJIOrHYECKOTO
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOLIETrOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHHE y OOYYAIOMIMXCSA MPEACTABICHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3aluud U HBOJIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J10pOBOr0 M 0Oe3omacHoro oOpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOydaromuxcs. M3yduenune 6uongoruu obecnednBaeT ycioBus sl (OopMUpOBaHUS
WHTEJUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX H  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTMYECKUX 3HAHUU C
IPEJICTABIICHUSIMH U3 JIPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
n reorpadun. Ha3BaHHbIE MOJIOKEHUS O NpEIHA3HAYEHHH Y4€OHOIro MpenMeTa
«buonorus» cocraBUIM OCHOBY Ui ONpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot6op comepkanusi ydebHoro mpeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIO MOJXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKAa B OKPYKAIOIIEH MPHUPOJAHON Cpenie, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHMMAIOT JIEMEHTHI COJIEP KaHUsl, KOTOPBIE CIY»KaT OCHOBOU 1151 popMUpPOBaHHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlUAX  JUYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aIuu
OMOJOTNYECKOT0 00pa30BaAHMUS.

CTpyKTypupOBaHHE COJEpkKaHUsl Y4eOHOro marepuaja B MpOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpraHUYECKOro MHUpay,
«OBOIIIOLMS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pAa3HOIO paHra © MOPUOOpPETEHUE YMEHUU
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOM TPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX TIPOOJIEM.

Joctixkenue uenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€ecreqnBaeTCs pelIeHUEM CIIEIYIOMIMX 3a1au:

OCBOCHHE OO0YyYalOIMMHUCS CHCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOpHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOM
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHUpPA, O
METO/Iax HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3AlMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISJIOB, MW M MOAXOIOB K U3YUYEHHUIO JKUBBIX CHCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJamImmxcs oOmeld KyJIbTypbl, (YyHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MHUpa >KUBOW TPHUPOABI HA OCHOBAHUM 3HAHUN M OIBITA, MOJYYEHHBIX MPH
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWWA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTHU TMO3HAHMS YEIOBEKOM IKHBOMU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYpbI, 4711 (OPMUPOBAHMS HAYYHOT O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUI B MIOBCEHEBHOW JKU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIIEHHUIO K OKPYKaloIlEen cpefe,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero obmero oOpasoBanusi yueOHbIN npeamer «buonorusy,
n3y4aeMblii Ha 0a30BOM YPOBHE, SIBJISIETCSI 00s13aTEIbHBIM YYEOHBIM MPEMETOM.



Jlns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro ooI1ero oopa3oBaHus
orBoauTcsi 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heemo).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonorun B (OpMUpPOBAaHWM COBPEMEHHOM HAydHOM KapTUHBI MUpA.
Cucrema OMOIOTUYECKUX HAYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, {x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METONIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEeMbI U MX OPTraHU3ALUS.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MONYJSIIHOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeo1IeHOTUYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuipl u cxembl: «OCHOBHbBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aluu
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEPAIbHBIX BelIeCTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmble 1 3aMEHUMBIE aMUHOKHUCIOTBL. AMUHOKUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHl — Ouojormyeckue KaranuzaTopbl. CrpoeHue ¢epMeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crenuduunocts. Kodepmentsl. Butamunsbl
Otnuuus PepMEHTOB OT HEOPTraHUYECKUX KaTaInu3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo03a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bruonornueckue GyHKIMN YTIE€BOAOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
rugapodoOHbie cBoiicTBa. buomorudeckue QyHkuuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykJ1enHOBBIX KuchoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynxkunu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YYCHUS KIIETKHU.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernmueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IpOKapuoTHUecKko kieTku. KierouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouzbl. OmHoMemOpanHbie opranouabl kietku: OIIC, ammapar I'ombmku,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWUH, TUIACTHBL.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKy. QyHKIMY OPraHOMI0B KIETKU. BKitoueHus.

SAnpo — perynsTopHbii HeHTp kieTkd. CTpoeHue sifpa: sjuepHas 000JIouKa,
Kapuoriasma, XpOMaTuH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yuikunc, P. @pankins, K. M. bap.

Huarpammel:  «PacnpeaeneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupozae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBON TPUPOIE».

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJeKyIibl BoJIbl», «bruocunTes Oenka», «CTpoeHue MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMoniekyssi



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue szipa KIETKN», «Y TIeBoaAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JIsi IPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTalUTHYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHenesATeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrUU B TOHHMMAaHUU
MeTabom3Mma.

Tunsl oOMeHa BemiecTB: aBTOTpOo(dHBIN U rereporpodubiid. Pois dhepmenToB
B 0OMEHE BEILIECTB U IPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. BiausHue ycioBuit cpeapl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
AKKyMYJMpPOBAaHUE DSHEPrUM B KJIETKE. OTambl DJHEPreTUYECKOro OOMeHa.
I'mukomus. bpoxxenne u ero Buabl. KucimopogHoe OKHCIEHME, WM KJIETOYHOE
IbIXaHHE. OkucnuTenbHoOe dbocdopunupoBanue. OddexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHdopmanuu B KIETKE. ['€HETHYECKUM KOO U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKUCHIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3au — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bone3snu pacreHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHonedunmra yenoBexka (BUY) — BozOymurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIMsA, peBepraza W uHTerpaza.  IIpodunakruka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

KiieTouHbIil UK, WM >KU3HEHHBIM 1UKA kiaeTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Permnmkaruss — peakuuss MaTpUUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JuniouaHeli W TalIOUWJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHUJIBI
[{uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Iporeccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3a. bUOJIOTUYECKUI CMBICII MATO34.

[Iporpammupyemasi TuOenb KISTKH — anoITo3.

dopmMbI pa3MHOKEHHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasr Oecrionoro
Pa3MHOMKEHMS: [JIEJIEHUE HaJBOE, ITOYKOBAHHE OJHO- M MHOIOKJIETOYHBIX,
CIOpo00Opa3oBaHKe, BET€TaTUBHOE pa3MHOXKEeHHUE. VICKYCCTBEHHOE KJIOHUPOBAHUE
OpraHU3MOB, €TI0 3HAUEHUE JJIs1 CENIECKIIUH.

[TooBOE pa3sMHOKEHHE, €T0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cranuu meinosa. lIponeccel, nmpoucxoasimue Ha CTaausiX MeEHo3a.
[ToBenenne xpomocom B Meioze. KpoccuHroBep. buomorudeckuit cMbIica U
3HAYEHHUE MEeKo3a.

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnasi pabora Ne 3. «HaGmromeHue muTO3a B KIETKaX KOHYHKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, 1. 1. BanoBckuii, K. A. TuMupsses.

Tabmuuer 1 cxembl: «Tunbl nutanusy, «Metabomuszm», «MUTOXOHIPUSY,
«OHepreTudyeckuii ooMen», «Xiopomiact», «Dorocuates», «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHMpPOBaHUE reHa», «Cunre3 0enka», «['eHeTHuecKui Komny,
«Bupyce», «baktepuodarn», «CtpoeHue u >ku3HeHHbIN 1uki Bupyca CIIN/a,
OakTeprodaray, «Permmukamust JJTHK».

O6opynoBanue: moaenu-anmumkanuu «Y aoenue JHK u Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKkn», Mojenb cTpykTypsl JJTHK.

11 KVIACC

Tema 1. Pa3MHOKeHHE M HHAMBUIYAJIbHOE Pa3BUTHE OPraHU3MOB.

CriocoObl pa3MHOXKEHHST OpraHu3MoB. ['ameroreHnes — nmpouecc 00pa3oBaHUs
MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lOJIOBBIE JK€Ji€3bl: CEMEHHUKH U SIMYHUKH.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u/, SUIIEKICTKA)



— cmepMmartoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHUS  SUIICKICTOK M
criepMato3ouioB. OmnogorBopenue. Ilaprenorenes.

NunuBuayanbHoe  pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuoreHe3). Dtanbl YMOPHOHAIIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, ractpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAILHOTO Pa3BUTHS: TIPsAMOE, HeEmpsMoe (JTUYuHOYHOE). BimsiHue
Cpenpl Ha pa3BUTHE OPraHW3MOB, (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO pPACTEHUS: CTPOCHHUE
CEMEHHU, CTAINU PA3BUTHUSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMbI pPa3MHOKEHHSI OPraHu3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE y I1IBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOXKEHUE
pactenuit», «Jlenenue kierku Oaktepuit», «CTpOEHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii mukim», «Pemmukanus JHK», «Mwuto3y,
«Menosy, «IIpamoe n HenpsAMoOe pa3BUTHUEY, «l 'aMETOreHe3 y MIEKONUTAIOIIUX U
yeJioBekay, «OCHOBHBIE CTaJIMM OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOII, MUKPOIIPENapaThl «CriepmMaTo30u sl
MJICKONIUTAIOIIETO», «SIHIIEKIIeTKa MIJEKOomUTarmero», «KaprnoknHes B KiIeTKax
KOpEIIIKA JIYKa», MarHuTHas MOJENb-alIuIuKausa «JleneHne KIeTKu», MOJENb
JIHK, Mmozaens MeTadazHoil XpOMOCOMBI.

JlaGoparopras pabora Ne 4. «M3ydeHue CTpoeHHS IIOJOBBIX KIIETOK Ha
FOTOBBIX MUKpOMpENapaTaxy».

Tema 2. HacjiecTBEHHOCTb M H3MEHYUBOCTH OPTraHU3MOB.

IIpenmer u 3amauum reHeTuku. Mictopust pa3BUTHUsI TEHETUKU. Posb iutosioruu
U HSMOPHOJIOTMM B CTAHOBJIEHUM T€HETHKU. BKIajg poccHMCKUX W 3apyOeKHBIX
y4€HBIX B Pa3BUTHE TEHETUKH. MeTOoabl TEHETUKU (TUOPHIOIOTHYECKUH,
LIUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUl). (OCHOBHBIE T€HETHYECKHUE
noHATHs. ['eHeTn4YecKas CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIIMBaHU.

3aKOHOMEpPHOCTH HACJIEJIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MonorubpuiHOoe CKpelnuBaHue. 3aKoH eauHooOpa3usi THUOpPUIOB TMEPBOTO
nokoJicHusi. [IpaBwiio JOMUHMpPOBaHWS. 3aKOH PACIHICIUIEHUS IPU3HAKOB.
['mnoresa ynctoTel rameT. 11oJIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JluruOpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBaHUS
npu3HakoB.  llUToreHeTHYEeCKWE  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHanuzupyroliee cKkpemuBanue. Mcnoib30oBaHue aHATM3UPYIONMIEr0 CKPEIIMBAHUS
JUISL OTIpeJIeTICHUsI T€HOTHUIIa OCOOMU.



CuemienHoe  HacienoBanue mpusHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJIeA0BaHUIO TeHOB. HapylieHue cueruieHus reHoB B pe3yJibTrare
KPOCCHUHTOBEpa.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. ['eHeTUUeCKrEe KapThl.

I'enetnka moma. XpoMOCOMHOE OIpENENICHUE Mojia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omMoramernsle M rereporaMeTHnle oOpraHusMmbl. Hacienosanue
IIPU3HAKOB, CLEIJICHHBIX C IIOJIOM.

N3meHnunBOCTh. BHIbl N3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACIICICTBECHHAS.
Pomp  cpeapl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKALMOHHON U3MEHUYUBOCTU. BapualiMoOHHBIN psii 1 BaprallMOHHAsl KpUBas.
Hopma peakumm npusnaka. KosmuecTBeHHbIE W KA4ECTBEHHBIE INPU3HAKA U UX
HopMa peakiuu. CBOMCTBA MOIU(DUKAITMOHHON U3MEHIUBOCTH.

HacnencrBenHasi, wiM TEeHOTUIIMYECKas, W3MeHUMBOCTh. KomOuHaTuBHas
M3MEHYMBOCTh. Meilo3 W TMOJOBOM TMpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHUYMBOCTU. MyTanrioHHas n3MeH4uBocTh. Kiaccudukanus Mmyranuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYMHBI MyTanuii. MyTareHubie (pakTopBbI.
3aKOH FOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BuesnepHas HacieCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBEKA: F'eHEeaJIOTHUYECKHIA, OJTM3HEIOBBIN, IINTOTCHETUYCCKUH, OMOXUMHUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUU. CoBpemeHHOE ONpEIEIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[11P-ana;m3a. HaciencTtBeHHble 3a00JIcBaHUS 4YCIOBEKAa: TEHHEBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEeapacloiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HH.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHITUIIBI
3JI0pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOPHUIAKTUKY U JICYEHUSI TE€HETUYECKUX
Oone3neil. MeauKko-TeHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUCHHE MEAUIIMHCKON
TeHETUKH B MPEAOTBPALICHUH U JICUCHUN TeHETUIECKUX 3a00JIeBaHUN YeIOBEKa.

JdeMoHCcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B.
Tumodeer-Pecosckuii, H. . BaBuos.

Tabmuupl ©W  CXEMBIL: «MoOHOTHOPUAHOE  CKpEIIUBAaHUE U €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACLICIUICHHs] W €ro LHUTOr€HETHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpumHoe  CKpeniuBaHUE»,
«I{uTomornyeckre  OCHOBbI  JTUTHOPUIHOTO  CKpemiuBaHus»,  «Meo3y,
«B3auMoIenCTBUE AJUIECNIBHBIX TE€HOBY», «l €HEeTHYeCKHe KapTbl pPaCcTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'€éHeTnka mnoyia», «3aKOHOMEPHOCTH HACJEIOBAHMS,
CUEIUIEHHOTO ¢ TmonoM», «KapuoTumbel denoBeka MW KUBOTHBIX», «Bubl



U3MEHUMBOCTWY», «MonudukanronHas M3MEHUUBOCTh», «HacnemnoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHA U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-aniuiMkauuu «MOHOTHOPUAHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «JurubpunHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKpPOCKON W Mukpornpenapar «lpozoduna» (Hopma, MyTauuu
(bOpMBI KPBIITLEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTU4ecKne padoThI:

Jlaboparopnas pabora Ne 1. «M3yueHue MoauuKaliMOHHONW W3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PAJIa U BApUALIMOHHON KPUBOW.

[Ipaktuueckas padbora Ne 1. «CocraBieHue U aHajdW3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 3. Cesiekuusi opranu3moB. OCHOBbI OMOTEXHOJIOT MH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuenne H. W. BaBunoBa o0 TmeHTpax MPOUCXOXKICHUS W MHOTroo0pasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKIECHHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpeMeHHBIE METO/BI CeleKIMU. MaccoBblii 1 MHAUBHUAYAIbHBIA OTOOPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOe CKpellMBaHHE — ayTOPUIUHT.
Orpanénnas rtulOpuauzauus W e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M
MOJIyYEHUE TMOJUIUIONAOB. JIOCTHMXKEHUSI CENeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorusi kKak oOTpaciib MPOW3BOACTBA. ['€HHas WH)KEHepus. DTarbl
co3manusi pekomOunantHod JIHK wu Tpancrenneix opranusmoB. Kierounas
uHXeHepusa. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KitonnpoBanue BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuubl U cxembl: kapTa «lIeHTpbl MPOUCXOXKIEHUS U MHOr00O0pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padbotel akanemuka M. @. MBanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHONOTHUNY», «KieTrouHnble KyJabTypbl U
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sIiCTBEHHBIC PACTCHH .



Tema 4. JBOJIIONHOHHAA OHOJIOT HA.

[IpenrnoceIku BO3HUMKHOBEHHMSI JBOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusHUE 3BOIOLMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerenscTBa H3BONONMHU. [lameoHTonOrMyeckue: Mocaea0BaTEIbHOCTD
HOSBJICHUS! BUJOB B IaJCOHTOJIOTMYECKOW JICTONUCH, MEepeXOoaHble (HOPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Ppa3inuvsg SMOPHUOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEILHO-aHATOMHYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHbIE,
pPYIMMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y Bcex
OpPraHU3MOB.

OpomononHas teopus Y. J[lapBuna. Ilpeamochuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMKYIIME CHJIBI 3BOMIOLMH BHIOB 1O JlapBuHy (M30BITOUHOE
pa3MHOKEHUE TPU OTPAaHUYEHHOCTU PECYpCOB, HEONpeaeNéHHas N3MEHUYHUBOCTD,
0opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnu (CTI) u €€ OCHOBHBIE MMOJIOXKEHHUS.

Mukpossosmonust. [Tomymanus kak eIMHNUIA BUAA U SBOJIFOLUY.

JBrxymue cuibl ((akTopbl) SBOIIOLUMU BHUJIOB B MpUpOAE. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
reHoB. M3ossuust 1 MUrpanus.

EctectBenHbii 0oTOOp — HampaBisomuidi  Gaktop dBomonud. DopMbl
€CTECTBEHHOTO 0TOOpaA.

[Iprcnoco0eHHOCT, OpPraHU3MOB KakK pe3yibTaT 3Bojtouud. [Ipumepsr
pUCTIOCOOTIEHUN Y OpraHu3MOB. ApoMOp(O3bI U UTUO0ATATAITHH.

Bun u BunmooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOpPMBI
BU000pa30BaHus: Teorpapuueckoe, IKOJIOrHIeCcKoe.

MaxkposBomtonusi. DopMbl  3BOMIONUH:  (UIETUYECKAs, JAWBEPreHTHas,
KOHBEpreHTHas, napamienabHas. HeoOpaTuMocTh 3BOJIIOLMH.

[IponcxoxaeHrue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHAas pagualus.

JlemoHcTpanum:

IToptpetsr: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanescku, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuie! 1 cxembl: «Pa3BUTHE OpraHMYEcKOro Mupa Ha 3emiie», «3apobIin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbr  OoppOBl 32
cyiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB PACTCHUI»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «ITommynsauumy, «MyrtanoHHas
U3MEHYUBOCTHY», «ApoMopdosb», «Wanoamanranum», «OOUas aereHepanus»,



«/IBmxymue cunbl 3Bomonun», «Kapra-cxema wapuipyra nyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucnoco6IeHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000Pa30BaHUEY», « IKOJIOTHUECKOE BUI000Pa30BAHUE).

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH,
HaOOp IMJIOJOB M CeMsH, Koyekuus «lIpumepbl 3alUTHBIX TPUCHIOCOOJICHHUIN Yy
KUBOTHBIX», MoJiesb «OCHOBHbBIE HAMNPABJICHUS JBOJIONUNY», 00bEMHAS MOJENb
«CTpoeHue roJIOBHOIO MO3ra HO3BOHOYHBIX.

buoreorpadguueckass kapra Mwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOIMAEMBIX JKUBOTHBIX UM pacTeHuil», wmojnens ammmkanusa «llepexkpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSTYIIKAY», MUKpornpenapar «Jlpozoduna» (Hopma, myranuu (HopMbl KPbUTBEB U
OKpPACKH TeIa).

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHas pabora Ne 2. «CpaBHeHHE BHJOB IO MOP(}OIOTHYECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 3. «Omnmcanue MPUCTIOCOOJICHHOCTH OpPraHW3Ma H
€€ OTHOCUTEJIBHOT'O XapaKTepay.

Tema 5. Bo3HuKHOBeHHe U pa3BUTHE KU3HU Ha 3eMm.Jie.

JloHay4Hble NpPENCTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emJie: a0uoreHe3 W TaHCHepMmus. XHUMHUYECKas
ABOMIOIMUS. AOHOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BOMIONNK. HauanbHbIe 3Tanbl
ouonoruyeckoit »Bomoruu. ['unoreza PHK-mMupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKJICTKU. llepBbie KIETKM W HX SBOJIOIMS.
DopMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emie mo spam M nepuogam. Karapxei. Apxeickas u
mporepo3oiickass dpel. [lameosoiickas spa u €€ mnepuoabl: KEeMOPHICKHUH,
OpPAOBUKCKHM, CHIIyPUHCKUH, JEBOHCKUM, KAMEHHOYIOJIbHBIN, IEPMCKHM.

Me3o30icKast 3pa U €€ TIEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJTOBOM.

KaiiHo3oiickass 2pa ®u €€ mnepuoabl: MaJICOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa W reoJIOTMYecKUxX IpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTENIBHOTO M >KMBOTHOrO MHpa. ApoMop(o3bl y pacTeHUd H
AKUBOTHBIX. [losiBIIEHME, pacIBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro MHUpa KaK OTpakeHHe 3BOJOUUH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbl OPraHU3MOB.

DBOIOLMA YeoBEKa. AHTPONOJIOTUs Kak HayKa. Pa3BuTue mpeacTaBieHuil o
IPOUCXOXKJIEHUU uenoBeka. Meroabl u3ydeHus aHTpornoreHe3a. CxonctBa
pa3nuyus 4YeaoBeKa U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.



JBwxkymue  cuwibl  (pakTopbl) — aHTpomoreHe3za.  HacriencrtBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBI oTOOp. OOIIECTBEHHbI 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUU TPY/a, MBIILJICHUE, PEUb.

OCHOBHBIE CTAaJIUA U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeIoBeK
ymenslid, YenoBek mnpamoxoasumi, YenoBek HeaHAEPTAIBCKHANM, YenoBek
pa3ymHbIif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  ©BPOIEOUIHAS
(eBpasuiickasi),  HErpo-aBCTpajoujHas  (3KBaTOpUalbHAasi),  MOHTOJOMIHAsS
(a3uarcko-aMepuKaHcKas).  UYepThl  MPHUCIOCOOJIEHHOCTH  MPEJCTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUs. EMMHCTBO uyenoBEYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Moptpersl: ®@. Peau, JI. Ilacrep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosnukHoBenne CoOJIHEYHOM cucTeMBI», «Pa3BuTHE
opranuueckoro Mwupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHUS YEIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay, «JlpeBHeumue moam», «lpeBaue moau», «llepbie
COBPEMEHHBIE IO, «HeI0BEeUECKHEe pach».

O6opynoBanue:  mymspku — «lIpoucxoxnenne  demoBeka»  (OOCTHI
aBCTpAJIONMUTEKA, TMUTEKAHTPONa, HeaHJepTalblla, KPOMaHBOHIIA), CJICTIKA WJIU
U300paXeHUsT KAMEHHBIX OpYAWMA TEePBOOBITHOrO YeloBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TeOXpoHOJOrMuYeckas TaOnuIa, KoJueKius «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble U MpaKTH4YeCKue padoThbl:

[Ipaktuueckas padora Ne 2. «M3ydeHue HCKOMAEMbIX OCTATKOB PacCTCHUU U
KUBOTHBIX B KOJUICKIIUSIX.

Tema 6. Opranu3Mbl U OKpY:Kamoas cpeaa.

DKOJIOTHS KaK Hayka. 3a7a4uul U pa3Aeibl SKOJIOTUU. MeToIbl 3KOJIOTHYECKUX
MCCIEeI0BaHUN. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHUSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAS, IMOYBEHHAS,
BHYTPUOpPraHU3MEHHas.

Oxonornyeckue ¢akropel. Kiaccudukanus SKOJOTHYECKUX (PAKTOPOB:
abuoTH4ecKkue, OMOTHMYECKUE U aHTPOMOreHHbIe. J[elCTBHE HSKOJOTHMYECKUX
(baKkTOpOB HAa OPTraHU3MBI.



AOuoTtnueckue (HakTopbl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucniocobnenrs  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (DaKTOPOB.
buonornueckue puTMBL.

buornueckue (bakTopsbI. Bubl OUOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIIMS, XUIIIHUYECTBO, cMMOKO03 U ero (opmbl. [lapazutusm, koomeparus,
MyTyaiau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIN3M,
HEUTpamu3M. 3HAuY€HHE OWOTHUYECKUX B3aUMOJEHCTBUN [IJISl CYIECTBOBAHMUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomyiasuuu. (OCHOBHBIE IOKa3aTeNn
NOMYJISIUU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JluHamuka 4uCIIEHHOCTH MOMYJISIUU U €€ peryJIsiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymbonsar, K. @. Pynwe, O. I'ekkerns.

Tabmuubr u cxemsl: kapra «lIpupoansie 30HBI 3eminy, «Cpenbl OOUTaHHS
opranu3moBy, «®Doronepuonnzm», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMYISUUU HHPY30puu-Tyhpenbkny», «[lumessie menm».

JlabopaTopHble U MPaAKTH4YECKUE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «[loacuér mioTHOCTH MOMYISIIIUN pa3HbIX BUJIOB
pacTEHU».

Tema 7. CooOuiecTBa M 3KOJIOrH4ECKHE CHCTEMBI.

CoobmecTtBo opranu3smMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IpOCTpaHCTBeHHas, Tpoduueckass (nuieBas). Bunbl-nomuHantsel. CBsi3u B
ouoreHo3e.

Okonornyeckue cuctembl (dKocuctembl). [lonsitTue 00 »sKocucTeMe W
ouoreornieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMbBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPIrUU B IKOCHCTEME.
Tpoduueckue (mumieBble) YpPOBHM dSKOcHCTeMbl. [luieBble 1enu U CeTH.
OcCHOBHBIE MOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. ODKOJOTUYECKUE
NUpamMubl: TMPOAYKUMH, YHUCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTb, CAMOpPETYJIsiLUA, pa3BuTHe. CyKIeCCHsl.

[IpupoaHbIE IKOCUCTEMBI. DKOCUCTEMBI O3EP M peK. DKOCHUCTEMA XBOMHOIO
WIH [IAPOKOJUCTBEHHOTO JIECa.

AHTpOIIOr€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe 1 X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.



buopaznoobpazue kak ¢dakTop ycTOMYMBOCTH »HKocucrteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHooOpa3us Ha 3emIle.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocheprl. Kuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
rII00ATbHOM 3KOcHUCTEeMBbl. J[MHaMHuecKoe paBHOBeCHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOr€OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yriieposa,
a3zota). 3oHabHOCTh Ouochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenmoBeuecTBO B Omochepe 3emin. AHTPOIOreHHBIe U3MEHEHUS B Orocdepe.
I'moGanbHbIE 2KOTOTrHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue MIPUPOBI U YEJI0BEYECTBA. Coxpanenue
O6ropa3zHoo0pa3rs Kak OCHOBA YCTOMYMBOCTH Ouocdepbl. OCHOBA palliOHATBHOTO
yIpaBJIEHUS TMPUPOAHBIMU pecypcaMM M HX HCHOJb30BaHUE. JloCTHXKeHUs
OHMOJIOTUU U OXpaHa MPUPO/IBL.

JdeMoHCcTpanuu:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuuer u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenmu nutanusy, «IKoJoruyecKas MTUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIeCay, «IKOCUCTEMA
XBOMHOrO  Jjeca», «buoleHo3 Boaoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWUCTBUS HA IPUPOAY», «BaxHeWlne HMCTOYHHUKHU
3arpsi3HEHUS BO3JyXa M T'PYHTOBBIX BOn», «[louBa — BakHeiIIas cocTaBistonias
ouocheprr», «DakTopsl Aerpamanuu mouBy, «llapaukoBsiii dhdexT», «DakTophl
pPaguoaKTUBHOTO 3arpsisHeHUs Ouocheprb», «OOmas crpykrypa Ouochepbi»,
«PacipocTpanenne ku3Hu B Ouochepe», «O30HOBBIA dKpaH OuOChEpPHI»,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

ObopynoBanue: Mojaenb-anmuMkanus «Tunuuxaeie OHOLEHO3b), TepOapwHii
«PactutensHbIe co00IIEeCTBaY, Koekiuu «buoienosy, «Bpenutenu BaxxHeHmmx
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapud W KOJJIEKIMM pacTeHUH U
’KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM JKOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSEMbIX BHUJIOB
pPacTEHUH U JKUBOTHBIX.



INDTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOIPAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENENIECHNI0, HAJIMYUE MOTUBAUMUM K  OOydyeHuI0  OMOJIOIuH,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[€HHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpenMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUJIaAMH M HOPMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEM MO3MIMHU JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKalollen cpeae.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, T[O3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIHMX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAAHCKOMN MO3ULIUH 00YYaIOIIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHbHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIFOJIEH C Pa3HBIMH YOSKICHUSIMU, KyIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIIEGHUS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHUH CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUSI K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IMEpEN
Ponuuon, ropmoctm 3a cBOM Kpa, cBOW PonuHy, CBOM S3BIK U KYIBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

uneriHas yoexxJIE€HHOCTh, TOTOBHOCTh K CIYXeHHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPOa,;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS LEHHOCTEN CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;



MMOHUMAHUE YMOLMOHATBHOTO BO3/ICUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHHE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHWE M pealu3alus 3A0pOBOro U 0Oe3omacHoro oOpaza KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
aIIKOT0JIsI, HAPKOTUKOB, KyPCHHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3KOJIOruH4eCKOro BOCIIMTAHUS :

HKOJIOTMYECKH 11€JeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IJJAHUPOBAHUSA TOCTYIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIeH CPebI;

OCO3HAHME TJI00ATBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
pelleHus;

CIIOCOOHOCTh MCHOJIb30BaTh MPUOOpPETaeMble NPH U3YYEHUH OWOJIOTHH
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, OOChEpHI);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OmbITa JEATENbHOCTH JKOJIOTUYECKON HAaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEJIbCKOW KYJbTYpPbl KakK CpelICTBa
B3aMMOJICVICTBHS MEXKAY JIFOAbMU U IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpeACTaBICHUSI 00 OKpY)KalollleM MHpPE KaKk O €JUHCTBE MPHUPOJbI, YEJIOBEKa U
oOIIeCTBa, B TMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX  peliaTh  pPecypcHble  MpOOJIEeMBbI  pa3BUTHS
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OWOJOTMYECKUX 3HAHUM B IEJsIX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HaykaX, CIOCOOHOCTH WCMOJL30BaTh IOJIydaeMble 3HAHMUS U1 aHalu3a W
OOBSICHEHUS SBJICHUIN OKPY)KAIOIIEro MUpa U MPOUCXOASAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIh30BaTh OMOJIOTUYECKUE 3HAHMS JIS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE LEHHOCTM HAYYHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U HCCIEA0BATEIIbCKYIO AEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06p8,30BaHI/IIO )41
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHUS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrUs, SIBJICHHE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUSA (MO3HABaTEIbHbIE, KOMMYHHUKAaTHBHBIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMA OOYyJaroNuXxcs, CIIOCOOHOCTh
oOy4arommxcs UCIOJIb30BAaTh OCBOCHHBIEC MEXIUCITUTUIMHAPHEIE,

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEIbHOM U COLMAJILHOM ITPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOATENIbHO  (OPMYJIHMPOBATH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCTOJb30BaTh MPH OCBOCHUU 3HAHWM NPUEMBI JIOTMUYECKOTO MBIIICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3M C IPYTUMU TTOHSATHSIMH );

ONpeAeNATh WENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHYKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEILHOCTH C TIOCTABICHHBIMU HEISM;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS 111 OObSICHEHUS ()aKTOB U SBJICHUM
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIYyKTHBHBIC, ICAYKTUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs peJCTaBlICHUS
CYIIECTBEHHBIX CBSI3€W M OTHOIICHWU B U3y4aeMbIX OMOIIOTMYECKHX O0OBEKTax, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IEHCTBUS:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JNMYHBIE BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MMOHATHSAMHU U METOAMH,

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHH, 3a1aBaTh NapaMETPhl U KPUTEPUU PELLICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IIOUCK MEpeHOca CPEICTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX IPEIMETOB,

BBIJIBUTaTh HOBbIE WJIEU, MpEAJIaraTh OPUTHHAJIBHBIE MOAXOJbl U PEIlCHUs,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJSIPHOM JuUTepaType, OWUONIOTrMYECKUX CIOBapsX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPH MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (OpMYy  TPEACTaBICHUSA
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKHM W CUMBOIBL, (HOpMYyJbl, aO0peBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHUBepPCAIbHBIMUA KOMMYHUKATUBHBIMHY /1efiCTBUAMM:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YUUTHIBATh MHTEPECHl U COrJACOBAHHOCTh MO3ULMUNA JPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMM crioco0aMu OOILIEHUS M B3aUMOJCHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEWUCTBHM C y4€TOM OOILIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTe poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXKIaTh pE3yJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPAaTErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B KU3HEHHBIX U YUEOHBIX CUTYAIHIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBJIATh MO3HABATENBHYIO JEATEIbHOCTD, BBISIBIITH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CUTYAaLUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

COCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSIBICHUIO IIMPOKOW JPYAULIUHU B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIAJIETh  HABbIKAMHU  [IO3HABAaTEIIbHOM  pedyiekcMu  Kak  OCO3HaHHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCHOJB30BaTh MPUEMBI peduieKCUU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHBbI W apryMEHTBl JAPYIMX IIPU aHAJIM3€ pe3yJbTaToB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPU aHAJU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYIMX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHBIC 3HAHUS, YMEHHUS U CHOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETALUN U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
pE3yNbTaThl IPEICTABICHBI IO F0JIaM 00y4YEHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUSA ydyeOHOro mpeamera «buonorus» ¢ 10
Kacce TOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCHUHCKUX WU
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHMOHATIBHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBAaTh COJEpP)KaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHI:
KU3Hb, KJIETKA, OpraHu3M, MeTabonm3M (0OOMEH BEIeCTB W IPEeBpaIleHUE
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE WU3JlaraTb OHOJOTMYECKWEe TeOopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, LEHTpajbHas J0rMa MOJIEKYJSIpHOM Owuosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HEHTpax MHOrooopasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHulibl
UX PUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
OMMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB W SIBICHHI, OpraHu3alusi U MpPOBEACHUE
OMOJIOrMYECKOT0  IKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEAYyEeMbIMU BEIMYMHAMU, OOBSCHEHUE TMOITYyYEHHBIX



pE3yJbTAaTOB, MCIOJb30BAHHBIX HAyYHBIX IMOHATHI, TEOPUM M 3aKOHOB, yMEHHUE
JieJ1aTh BBIBO/IbI HA OCHOBAHMH IOJIYUE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
IPOLECCOB: 0OMEHAa BEUIECTB W MPEBPAILCHUs] YHEPIrUU B KJETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, WHIUBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS Ui OOBSICHEHHS OHOJIIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KHU3HU C Menplo obOecrieyeHus Oe30MacHOCTH CBOErO 30POBbS U 3/I0POBbS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpeie, MOHMMaHUE HEOOXOJUMOCTU HCHOIb30BaHUS JIOCTHIKEHUMN
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HACIeAOBaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl TPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYA0BaHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOYAIONIYIO IICEBAOHAy4YHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMAaIuU, HAyYHO-TOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OHOJOTHUH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMONIOTUYECKYI0 MHPOPMALIMIO M3 HECKOJIbKUX HCTOUYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHoro mpenmera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHBI MHMpa U HAy4YHOTO MHUPOBO33pPEHHUS, O BKJIAJE€ POCCUMCKHUX U
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OHOJIOTUHU, (DYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa Ui PEILeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
BUJ, MONYJISAIMsSA, TeHOPOH I, SBOJIOLHUS, ABUKYIIUE CUJIbI ((PaKTOpPbI) HBOIIIOLMH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, SKOJOTHYECKHE (HaKTOPBHI,



HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHThl, LENU MUTaAHUS,
AKOJIOTHYecKasl mupamua, OuoreoreHos, ornocdepa;

YMEHHE u3Jaratb OWOJOrMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpHs DBOJIIOIMHM), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o 6mochepe B. M. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOT'O MMO3HAHUS B OMOJOTUM: HAOIIOACHUE U
ONMCAHKE JKWBBIX CHUCTEM, IPOIIECCOB W SIBICHHM, OpPraHU3aiusi U TMPOBEIACHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIIBW)KCHHE  THIIOTE3bl,  BBISIBJICHHC
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSICHEHHE TONYy4EHHBIX
pE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX MMOHSATHUNA, TEOPUNW W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATh CYIIECTBCHHBIC NPHU3HAKA CTPOCHUSI OWOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMONYJSLMMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUSA JKOJIOTHYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHOoca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOTr€OXMMHYECKHX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C IeNblo obecriedeHns OE30MacHOCTH CBOETO 30POBBS U 3I0POBBS
OKPYKAIOIIUX JIFOICH, COOIOIEHNSI HOPM TPAaMOTHOTO MOBEJCHUS B OKPY>KaIOIIEH
OPUPOIHON Cpelie, TMOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JIOCTHXKEHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

YMEHHUE peliaTh 3JEMEHTapHbIE OMOJOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NepeHoca BEUIECTB U YHEPTUHU B IKOCHUCTEMax (LIeTIH MUTAHMUS);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpPaKTHYECKHE pPaldOThI, COOIIOAATH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPHUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKJIIOYAIOIIYI0 TICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN armapar OWOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Hal/IMeHOBaHI/Ie a3/1¢J10B U TeEM 11074 OBbIC
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMporpaMmeI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmioreka [IOK
b 3 0.5
HOJIOTITL KaK fayKa https://m.edsoo.ru/7f41c292
>KI/IBBI€ CHUCTCMBI U UX OpraHu3anusia 2 EI/I6J'II/IOTGK3. HOK
p H https://m.edsoo.ru/7f41c292
XUMHUYECKUI COCTAB U CTPOEHHUE KIIETKUA 19 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
bu6moreka [JOK
K 10 1
HBHEACATCILHOCTD IICTKH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 4



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

11 KUIACC

KoaunuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB U TeM JIeKTPOHHBIE (LM POBHIE)
Konrtpoisnsbie | IIpakTHyeckue
n/n NporpaMmel Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTHhI padoThI
1 Pa3mHOXEHME U HHIUBHUYaIbHOE 3 1 bu6immoreka IIOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/7f41¢c292
5 HacnenctBeHHOCTh 1 U3MEHYNBOCTD 6 15 bubmioreka [IOK
OpraHu3MOB ' https://m.eds00.ru/7f41¢292
3 Cenexuust opranu3MoB. OCHOBBI 5 bubmorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bubmoreka IJOK
4 0 6
BOIMOIHORHAS O OTOTHS https://m.edso0.ru/7f41¢c292
5 Bo3HUKHOBEHHE 1 pa3BUTHE KU3HU Ha 5 1 05 bubmmotexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
6 OprasH3Mbl i OKpyARIOLLAs cpena 2 ! https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
7 1
Coob1iecTBa ¥ 3KOJIOTHYECKHE CUCTEMBI 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 25
[TPOTPAMME '



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74







HHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM ITPOT'PAMMBbI

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

CohopMHUpOBaHHOCTh 3HAHWH O MECT€ W PONU OWOJIOTHH B CHCTEME
HAYYHOT'O 3HAHHUS €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA U HAy4YHOI'O MHUPOBO33PEHUS; O
BKJIAJIEe POCCHICKHX M 3apyOeXHBIX YUEHBIX-OMOJOrOB B Pa3BUTHE
Ouonornu; (GYHKIHOHAJIBHOW TI'PaMOTHOCTH YEJIOBEKA IS PELICHHS

JKHN3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpPKAHHE OMOJIOTHYECKUX TEPMHHOB U
MOHSTHI: JKU3HB, KJIETKA, OPraHu3M; MeTaboan3M (0OOMEH BEIIECTB H
MPEBpAIllCHUE DHEPruu), TOMEOocTa3 (CaMOperylsiius), ypOBHEBas
OpraHu3alus KUBBIX CHCTEM, CAMOBOCIPOHM3BEACHUE (PEPOMYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTbL, POCT U PA3BUTHUC

YMmeHue usnaraTh OMOJIOTMUECKHE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
myTtanuonHas), 3akoHbl (. Mennens, T. Moprana, H.J. BaBuiioBa) u
ydeHust (0 IEHTpax MHOrooOpasusi U TMPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H.M. BaBuioBa), onpenensars TpaHUIlbl HX IPUMEHUMOCTH K

KHUBBIM CUCTEMAM

YMenue BJIaJACTb MCTOAAMH HAYYHOI'O IIO3HAHHA B OouoJorun
(Ha6J’II-O,Z[eHI/Ie U OIIMCAHUEC KHUBLIX CHUCTEM, IIPOLECCCOB U HBHCHHﬁ;
OopraHu3anus u IIPOBCACHUC OHOJIOrUYECKOI 0 OKCIICPpUMCHTA,
BBIIBHXKCHUC THIIOTE3bI, BBISAABJICHHUC 3aBUCUMOCTHU MCKIY
HCCJIICAYCMBIMU BCJIMYMHAMU, 00BACHCHUE MMOJYUYCHHBIX PE3YyJIbTAaTOB,
HCIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ N 3aKOHOB; YMCHHUC

ACJIaTh BbIBOJbI HA OCHOBAHHWHU IMOJIYUYCHHBIX pe3yJ'II)TaTOB)

10 KVIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

1

2

3

4

5

YMeHHe BBIACIATh CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KJICTOK
IPOKAPHOT MW DYKAPUOT, OJHOKICTOYHBIX M  MHOI'OKJIETOYHBIX
OpraHU3MOB;  OCOOCHHOCTH  ITPOIIECCOB OOMEHa  BEIIECTB W
NPEBpAIICHUS SHEPTUU B KIETKe, (DOTOCHMHTE3a, IUIACTUYECKOrO |
JHEPreTHYECKOro  OOMEHa,  XEMOCHHTe3a, MHTO3a,  Mekho3a,
OIJIOJIOTBOPCHHSI,  Pa3MHOKCHHS,  MHIAWBHIYAJIBHOTO  Pa3BUTHS

opranusma (OHTOT€He3)




YMeHue TOpuUMEHSATh MOJY4YeHHbIE 3HaHUA [ OOBsSCHEHHS
OMOJIOrMYECKUX MPOLECCOB U SIBICHUH, IJIA MPUHATUS MPAKTUYECKUX
pelIeHuil B MOBCETHEBHOM JKU3HH B IeJsAX o0ecredeHus: 0€30macHOCTH
CBOET0 3/10POBbS U 3[I0POBbsI OKPYKAIOIIMX JIFOJIeH, COOI0IEHNUS HOPM
rPpaMOTHOIO  IOBENEHUS B  OKpYXKAIOWIeW IMPUPOJHOM  Cpene;
MNOHUMAHUE HE00XOIUMOCTHU M CIIOJIb30BaHUS JIOCTUKEHU I
COBpPEMEHHOW OWoJIOTMH # OWOTEXHOJOTHH Ui PpalldOHAJIBHOTO

IPUPOAOI OJIb30BAHNUS

YmMmenue pemiaTth 3JIEMCHTAPHBIC TCHCTUYCCKHUE 3aJadiu Ha MOHO- U
I[I/II‘I/I6pI/I,HHO€ CKpCIIMBAHUC, CLCIIJICHHOC HACJICAOBAHUC, COCTABJISATH
CXEMBI MOHOFI/I6pI/IILHOFO CKpCIIMBaHUsA JJIA npeacKkasaHus

HACJIeI0OBaHUs IPU3HAKOB y OPTaHU3MOB

YMeHue BBIIONHATH JIAOOpaTOpHBIE M IMPAKTUYECKHE PaloTHl,
coOmosaTe MpaBwjia Npu padore ¢ ydyeOHbIM M J1aOOpaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OLEHMBATh U MHTEPIPETUPOBATH MH(POPMALUIO
OMOJIOTUYECKOr 0 COJIePKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS
U3 pa3nu4HbIX ncTouHUKOB (CMU, HayuHO-TIONMY I pHBIE MaTepUabl);
9TUYECKUE AaCIEeKThl COBPEMEHHBIX HCCIIEeJOBaHUM B Ouosioruwy,

MEOUITUHE, OMOTEXHOJIOT U

10

YMeHue co3iaBath COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001m1ast Ouonornueckyo nHGOpPMaIUI0 U3 HECKOJILKHX MCTOYHUKOB,

I'PaMOTHO HCII0JIb30BATh MOHS TUHHBIN arrapar OouoJIornu

11 KIIACC

Kon
NpoBePsSIeMOT0
pe3yJabTara

IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThI 0CBOEHNUS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHusd

CdopMupoBaHHOCTh 3HAHUNM O MECTE U POJIM OMOJIOTMH B CHCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HaYK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HaYYHOT'O MHUPOBO33PEHUS; O
BKIIQZIC POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonornu; (YHKIMOHATHHOW TPAaMOTHOCTH YEJIOBEKA [JISi peIIeHUs

JKHN3HCHHBIX 3a1a4

YMenue PacKpbiBaTb COJACPKAHUC OMOJIOTMYECKUX TCPMHUHOB H

MOHATHI: BUJ, TOMYJISAINS, T€HOPOH, SBOJIONHUS, ABMIKYIIUE CHIIBI




(dakTopsl) ABOJIIOIINH, MPUCIIOCOOICHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, 9KOJIOTUYECKUE (baxTopsl, IKOCHUCTEMA,
HOPOJYLEHThl,  KOHCYMEHTHI, pEIyIEHTHI, enu MUTAHUS,

9KOJIOrMYecKas upamua, OMoreoleHos, onocdepa

VYMeHue u3naraTb OMOJIOrMYecKrue Teopuu (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYEcKas  TEOpUS  DBBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apozsiimeBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nyteit asomonnn A.H. CeBeprioBa, yueHus o
omochepe B.M. BepHaackoro), omnpenensTtb TpaHHUIBl  UX

MPUMCHUMOCTH K KMUBBIM CUCTCMaM

YMeHue BiazeTh METOAAMU HAy4yHOro IIO3HaHWS B OHOJOrMH
(HaOnroleHUe W ONMCAHME JKMBBIX CHUCTEM, NPOLIECCOB U SBJICHUM;
OopraHu3alyss M IMpPOBEACHHE OUOJIOTMYECKOTrO  AIKCIEPUMEHTa,
BBIJIBUKCHUE  TUIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXKAY
UCCIIEAYEMbIMH BEIMUYMHAMU, 00bsSCHEHHE MOJIyYEHHBIX PE3Y/IbTaTOB,
WCIOJIb30BAaHHBIX HAy4YHBIX IIOHATUH, TEOPUHM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJbI HA OCHOBAHUU IMMOJTYUYCHHBIX p€3y.]'IBTaTOB)

YMmenue BBIJIEIISATh CYyILLIECTBEHHBIE IIPU3HAKU CTPOEHUS
OMoNOrMuyeckux OOBEKTOB: BHUAOB, MOMYJSALUUN, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OMOreOLlEHO30B M  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHOU WU3MEHYHMBOCTH,
€CTeCTBEHHOr0 0TOOpa, BHUI000pa30BaHMS, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS DKOJOTHYECKHUX (PAKTOPOB Ha OPraHU3MBI,
IIEPEHOCA BELIECTB U IIOTOKA SHEPIUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX
MU3MEHEHUH B DKOCHUCTEMAX CBOEH MECTHOCTH, KPYIrOBOPOTA BELIECTB U

OMOre0XMMHY eCKUX IIUKIJIOB B Onocdepe

YMeHue NOpUMEHSTh IOJIyYeHHble 3HaHMS JUIsl  OOBSACHEHHUS
OMOJIOTHYECKUX MPOLIECCOB M SBJIECHUH, A MPUHATUS MPAKTUYECKUX
peleHnil B TOBCEIHEBHOM JKMU3HU B LessAX o0ecredeHus: 6€30MacHOCTH
CBOETO 37I0POBBS M 37I0POBBSI OKPYKAIOIINX JIFOJICH, COOTIOICHUS HOPM
rpaMOTHOTO  TOBEAEHUA B  OKpYXKalolled MPUPOJHON  cpere;
IIOHUMAaHUeE HGO6XO[[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHPIﬁ

COBpGMCHHOﬁ ouoJiorun AJIA palliOHAJIbHOI'O IMMTPUPOAOITIOJIb30BaAHUS

YmMmeHue peuiatb 3JEMCHTAPHBIC OMOJIOTMYECKHE 3aJadyu, COCTaBJIATH

CXEMBI ITIepeHoca BEUIECTB U SHEPTUH B SKOCHCTeMax (1€ MUTaHus:)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE U TMPAKTHUYECKHE pPaboTHI,
coOmozaTe MmpaBuia IHpu padbore C ydyeOHBIM M Ja0OPaTOPHBIM

o0opyaoBaHUEM




YMeHue KpUTHUYECKH OIEHHBATh M HMHTEPIPETUPOBATH HMH(POPMAIUIO
OHMOJIOrHYECKOr0 COAepXKaHMs, BKIIOYAIOIIYIO IICEBOHAYYHbBIC 3HAHU S

U3 pa3auuHbIX UCTOYHUKOB (CMMU, HaydHO-TIONMyJIsIpHBIE MaTEpHAaIbl);

? paccMaTpHUBaTh rJ100aTbHBIC 9KOJIOTUYECKUE pOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO
MIO3UIINIO
YMeHue co3aBaTh cOOCTBEHHbBIE MHCbMEHHBIE U YCTHBIE COOOIICHMS,
10 00001mast 6MONOrnYecKy0 HHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB,

IrPaMOTHO HUCIIOJIb30BaTh MOHATHIHBIN anmnapaT Onosorun




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

buonorus xax HayKa

1.1

buonorus — Hayka o »xuBOM mnpupoae. Pomb Oumomormum B (dopMupoBaHHH

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUPA. CucreMa OHOJIOTHYECKUX HayK

1.2

MeTonpl 1O3HaHUS >KUBOM HPUPOAbI (HAOJIOIEHUE, SKCIIEPUMEHT, OMNMCAHUE,
U3MepeHue, Kiaccupukanus, MOACIUPOBAaHUE, CTaTUCTUYecKas o00paboTka

JTAHHBIX )

JKuBnIle cucTeMBl B UX opranusanusa

2.1

Xusble cuctembl (OMOCHCTEMBI) KaK MpenMeT u3ydeHust Ouonoruu. CBoiicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU oOpraHu3aluu OHOCHUCTEM: MOJIEKYJSIPHO-TEHETUYECKUM, KIETOYHBIH,

OpPraHU3MEHHBIN, TOMYJIIIMOHHO-BU0BOM, DKOCUCTEMHBIH, OMOoChepHBIiA

XUMHYECKHN COCTaB U CTPOCHHE KIIETKH

3.1

XAMUYECKUM COCTaB KJIETKH. XHUMHYECKHE DJIEMEHTHI: MaKpPOAJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u  MuHepanbHble BemiectBa. @OyHKUMH BOABI U

MHUHCPAJIbHBIX BCIICCTB B KJICTKC. HOZ[)IGP)KaHI/Ie OCMOTHYECKOro OajlaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amenumble W 3aMeHUMBIE aAMUHOKMCIOTBI. AMMHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYphl O€IKOBOM MOJEKYJbl (I€pBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHE cBolcTBa OeskoB. buonorumueckue
(dbyHKIHUH OEITKOB.

depMeHTHl — OHooruyeckue kataauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
HeHTp, cyOcrpatHas crenuduuHocTh. Kodepmentsl. Butamuuel. Otiamuus

(epMEHTOB OT HEOPTraHUYECKUX KaTaTH3aTOPOB

3.3

VYrieBoasl: MOHOCaxapuabl (TJIFOKO3a, pud03a M AE30KCHpr003a), aucaxapuibl
(caxapo3a, JnaKkTO3a) W MONMCaxapuabl (Kpaxmal, TJIUKOTEH, Ie/UII0JI03a).
buonornueckue GyHKIMH YTIIEBOIOB.

Jlumunel:  TpuraMuepuabl,  crepounabl,  Gochomunuapl.  [mapoduisHO-
ruapodoOHble cBoicTBa. buomornyeckue QyHkuuu ununoB. CpaBHEHUE

YriieBoaos, 0OENIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPIruun

3.4

Hyxnennossie kucnorsl: JJHK u PHK. Hykneotnabsl — MOHOMEpPBI HYKIIEHHOBBIX




kucinoT. Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢dynkumm PHK. ATO:

CTpoeHue U QYHKIIHH

3.5

HuTonorus — Hayka o kiierke. Kiierounas reopus. MeTonbl U3ydeHus: KIETOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOume MpuU3HAKU KIETOK: 3aMKHYTas
HapyxkHas MeMOpana, mosiekynbsl JIHK kak renermueckuii ammapat, cucrema

cuHTe3a Oenka

3.7

Tumel KIETOK: dyKapHOTHYECKass M MpokaproTHdeckas. OcoO0eHHOCTH CTPOCHHUs
npokapuoTudyeckod  kietku. Knetounass crenka Oaktepuil.  CtpoeHue
JyKapuoTUYECKOU KIeTKH. OCHOBHBIE OTJIMYUSL PACTUTEIHHOW, >XUBOTHOW U

IrpuOHON KIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpbhl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAJIMKC, MX
¢yukuuu. [lnasmatnueckas memOpaHa, e€ cBoiictBa U pyHkuuu. L{uromiazma u eé
opranousibl. OnHOMEMOpaHHbIE OpraHOWIbl KJIETKU: 3HJOIMJIa3MaTH4ecKas CETh
(BIIC), ammapar ['ombmxu, ausocoMmsel. [1oiryaBTOHOMHBIE OpraHOUABI KJIETKU:
MUTOXOHJIpUM, IIacTUAbL. [lpoucxokaeHne MUTOXOHApPUM M miuactui. Bunel
wiactua. HemeMOpaHHbIE OpraHoMIbl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTD,

PECHUYKH, )KI'yTUKU. PYHKIIUHA OPraHOMIO0B KJIETKU. BKiroueHus

3.9

SAnpo — perynsatopHblii HeHTp kjieTku. CTpoeHue sipa: sjiepHas o000J04Ka,

KapuoIijasMa, XpOMaTHH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcIOpT BELECTB B KJIETKE

}KI/I3HGI[G}IT6JIBHOCTB KIICTKHU

41

OOmeH BemecTB, WM MeTabOIM3M. AcCCUMHIALUA (IJIaCTUYECKUN OOMEH) U
JTUCCUMUJISIUS (SHEPTeTUUEeCKuii OOMEH) — JBE CTOPOHBI €IMHOrO IpoIiecca
Merabonu3ma. Tunbsl oOMeHa BellecTB: aBTOTPO(HBIN U rerepoTpodHblid. Ponb

(epMEHTOB B OOMEHE BEILECTB U NPEBPAILEHUHU SJHEPTUH B KIIETKE

4.2

dotocunTe3. CBeToBas u TeMHOBas (as3bl porocuHTe3a. Peakuuu GportocuHTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3a MJIs JKU3HU Ha 3emuie.
BnusiHue ycnoBui cpensl Ha  (POTOCHHTE3 M CIIOCOOBI TOBBIIMICHHUS €T
IPOJYKTHBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XemocHuHTe3. XEeMOCHHTE3Mpylolue OakTepuu. 3HAYCHHWE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

4.3

DHepreTrueckuii oOMeH B KierTke. PaciierieHue BeIIECTB, BBIACICHUE U
AKKyMyIUpPOBaHWE OJHEPrMH B KIETKE. OTambl DJHEPreTUYecKOro OOMeHa.
I'mukomus. bpoxenue u ero Buabl. KuciopoaHOe OKHCIEHHE, WIH KIETOYHOE

neixanue. DPPEKTUBHOCTh YIHEPTeTHY eCKOro oOMeHa

4.4

Peakuun matpuuHoro cunresa. I'enetnueckas napopmanus u JJHK. Peanuzauus

TFEeHETUYEeCKOW MH(popManuu B KIETKE. ['éHeTHUecKHil Koj M €ero CBOMCTBA.




Tpanckpunmus — matpuunbiii cunte3 PHK. Tpancnsmus — OuocuHTEe3 Oenka.

KoaupoBanue amuHOKUCIOT. Posib pubocoM B OnocuHTe3e Oenka

4.5

Hexnetounsle ¢opmbl xu3Hu — Bupychl. Mcropuss otkpbitus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U JKU3HENCSITEIIBHOCTH BHUPYCOB.
bakrepuodaru. bomnesHu pacTeHHil, >KUBOTHBIX W YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc nmmyHnonedpunura yenoseka (BUY) — Bo30yaurens CITN/a.

[MpodunakTika pacpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUN

PasmuoxeHue u HUHAUBUAYAJIbHOC Pa3BUTHC OPraHU3MOB

5.1

Knerounslii 1K, WIM KU3HEHHBIM 1UKN kieTku. MHTepdaza um MurTos.
[Ipoueccrl, npoTekatomue B uHTepdaze. Permnmmkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM HAaOOp — KapHOTHIL.
JIMnIouaHBIA W TaIUIOMJIHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMaTHUJIBI
[luTomoruuyeckue OCHOBBI PAa3MHOKEHUSI M HWHIUMBUAYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue xnerkn — wmuTo3. Cramum muTo3a. I[Iporeccel, mpoucxondiiue Ha

pa3HbIX CTaIUSIX MUTO3a. BUOIOTHYECKUI CMBICT MUTO3a

5.2

@opMbl pa3MHOXKEHHUsI OpPraHu3MOB: Oecroyioe W moiioBoe. Buubl Oecrionoro
pa3MHOXKEHUS: [eJICHHE HaJBOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
copoodOpa3zoBaHue, BEreTaTuBHOE pa3MHOXXEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUEC OPraHU3MOB, €I'0 3HAYCHHUC OJIA CCIICKIINH

5.3

[TonoBoe pa3sMHOXKEHUE, €0 OTINYHSI OT OECIIONIOrO.
Meiio3. Cragum wMeios3a. Ilporeccel, npoucxonfie Ha CTaauax MeHosa.
IToBenenune xpomocoMm B MmeHnose. KpoccuHrosep. buoOnorndeckuil CMbICH H

3HaYEeHNE Melio3a

5.4

["ameTrorenes — mporecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Yy KHUBOTHBIX. [TosioBBIE
JKeNe3bl: CEeMEHHUKU U SUYHUKU. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KIETOK —
ramer (crepMaTo30u, SHIEKIIeTKa) — cliepMaTorene3 u oorenes. Oco6eHHOCTH

CTPOEHUS AULIEKIETOK U criepMaTo3ouaoB. Omionorsopenue. [laprenorenes

5.5

WnpuBunyansHoe — pa3BuTHE — (OHTOreHes).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Otanbl SMOPUOHAIBHOIO PAa3BUTUS Y MO3BOHOYHBIX KUBOTHBIX:
IpOOJICHHE, TacTPyJsius, opraHorene3. IlocTaMOpruoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAJIBHOT'O Pa3BUTHS: MPSIMOE, HeENnpsMoe (JIMYMHOYHOE). BiusHue
CpeAbl Ha pa3BUTHE OPraHU3MOB; (aKTOPhI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZICTBa.

Poct u pa3Butue pactennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHUE CEMEHH,

CTalur pas3sBUTHUA

HaCJIC,Z[CTBeHHOCTL U U3SMCHYUBOCTb OpPraHM3MOB




6.1

[Ipenmer u 3agaun renetuku. McTopus pa3BuTus reHeTukd. Bkiman poccuiickux
U 3apyOSKHBIX YYEHBIX B pPa3BUTHE TEHETUKH. MeTonbl TEHETHUKU
(rudpu10TOTrNYECKUH, LIUTOT€H e TUYECKUM, MOJIEKYJIAPHO -T€HETUYECKUH).
OCHOBHBIE TEHETUYECKHE MOHATHUS. | eHeTHueckasi CHMBOJIMKA, UCIONb3yeMasi B

CXeMax CKpellUBaHUI

6.2

3aKOHOMEPHOCTH HACIICIOBAHMS TPU3HAKOB, yCTaHOBJIeHHbIE . MeHneneM.
MoHoruOpuIHOE CKpelMBaHue. 3aKOH eIWHOoOoOpa3us THOPHUIIOB IIEPBOTO
nokoneHus. [IpaBUi0O JOMHUHHpPOBAHUS. 3aKOH pACHICIUICHUS MPU3HAKOB.
l'umotesa uyncrorel ramer. [loHOE ¥ HETTOTHOE TOMIUHUPOBAHUE.

JuruOpunHoe ckpenBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBAHUS TPU3HAKOB.
[{uToreHeTHYECKNEe OCHOBBI JTUTHOPHIHOTO CKPEIIUBAHUSA. AHAIM3HPYIOIIEe
CKpemuBaHue.  Vcmonp3oBaHWE — AaHAJIM3UPYIOMIETO  CKPEIIMBAHHUS IS

OIMPCACIICHHUA I'CHOTHUIIA ocobu

6.3

CuennienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mno cuemjieHHOMY
HACIECIOBAaHUIO TeHOB. HapymieHwe cuemieHus T€HOB B PE3yNbTaTe
KPOCCUHIOBepa. XpOMOCOMHasi TEOpUsl HacielcTBeHHocTu. [‘eHernueckue
KapThl.

I'enernka momna. XpoMOCOMHOE OIMpeneieHrue Ioja. AyTOCOMBI U TIOJOBBIE
XpOMOCOMBI. TI'omorameTHnsie u IeTeporaMEeTHbiC OpPraHu3MBI. HaCHeI[OBaHI/Ie

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

W3meHunBOCTh. Buabl M3MEHUMBOCTU: HEHACIIEACTBEHHAs M HACJEICTBEHHAs.
Ponb  cpembl B HEHACIENCTBEHHONM  M3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOIU(GUKAMOHHOW M3MEHUYMBOCTH. BapuanuoHHBIH psag W BapuallMOHHAA
kpuBasg. Hopma peakuuum npusHaka. KonMuecTBEeHHbIE U KadeCTBECHHBIC

IPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTU

6.5

HacneacrBennas, uWad TEeHOTUIIMYECKas, M3MEHUYMBOCThL. KomOMHATHBHAs
W3MEHUMBOCTh. Melio3 W TI0J0BOM TMPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHUMBOCTH. MyTalmoHHass M3MEHYUMBOCTh. Kiaccudukanus MyTallnid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MPUYMHBI MyTauuid. MyTareHHbIe
(bakTOpBL. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOM n3MeHnunBoctu H.M.

Basuiosa

6.6

I'eneruka uenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOJIbI TI'€HETUKH
YyeJIoBeKa: reHeaJOrHYeCKuM, OJIM3HELOBLIN, IIUTOT SHETUYECKUH,
OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTH4Yecknii. COBpeMEHHOE Ompe/eeHue
TEHOTHUIIA: TIOTHOTEHOMHOE CEKBEHHPOBAHHE, T€HOTHITUPOBAHKE, B TOM UYHUCJIE C
nmomotipio III[P-anamm3a. HacmegcTtBenHbie 3a00JICBaHHUS YEIIOBEKA: T'CHHBIC
0ome3Hn, OO0JIE3HN C HACIEACTBEHHOH MPEapacnoiioKEeHHOCThIO, XPOMOCOMHEBIE

6one3nn. Comarnyeckue W TeHEpaTHUBHbIE MYyTaluu. [IpuHIMIBI 3710pOBOTO




o0pa3a JKM3HU, JHWAarHOCTHKH, MPOQUIAKTUKH M JICUCHHUS] T'€HETHYECKHX
0ose3Hel. MenrKO-TeHETHYeCKOEe KOHCYJIbTHPOBAHHUE. 3HAUYCHUE MEIUIIMHCKON

T'CHCTHUKHA B IIPCAOTBPAICHHUU W JICUCHUH I'CHCTUYCCKUX 3a00J1€BaHMI YEITOBEKA

Cenexuusi opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexknys Kak Hayka M IpPOLECC. 3apOoKJIECHHE CEJEKIMH M JIOMECTHUKaIUs.
Vyenne H.M. BaBunoBa 0 1eHTpax TMPOUCXOXKAEHUS ¥ MHOroo0pasus
KYJIbTYPHBIX pacTeHui. LleHTphl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COPpT,

opo/ia, MTaMM

7.2

CoBpeMeHHbIE METOABI ceJeKIMH. MaccoBbli M MHAMBUAYaIbHBI OTOOpHI B
CEeJIEKLIMU pacTeHuil U KuBOTHBIX. OleHka 3KkcTepbepa. biauskopoacTBeHHOE
cKpemuBaHue — WHOpuAMHr. Yucras muHus. CKpelnMBaHUE YHCTHIX JUHUMH.
['eteposuc, unu rubpuaHas cuna. HepoacTBeHHOe CKpeluBaHue — ayTOpUIUHT.
Otnanénnass tuOpuausanus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
NOJIyYEHUE MOJUMIOUI0B. J(OCTHXKEHUSI CEeNeKUUH pacTEeHUM, XUBOTHBIX MU

MHUKpPOOPraHu3MoB

7.3

buorexHosorust kKak oOTpacib MOPOU3BOACTBA. ['€HHas WHXKEHepHus. DTambl
co3nanusi pekomOuHantHoW JIHK w TpaHcreHHbix opranusmoB. KierouyHas
uHxeHepus. Kierounble  KyJnbTypbl. MHKpPOKJIOHAJIBHOE  pa3MHOKEHUE
pactenuii. KiloHMpOBaHME BBICOKONPOIYKTUBHBIX  CEINbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHEe U dTHueckue mpodiembl. MO — reHermyecku

MOIU(DUITUPOBAHHBIE OPraHU3MBI

11 KVIACC

Kon

HpOBGpﬂEMbIﬁ 3JIEMEHT COACPKaAHUA

DBOIIOIIMOHHAS OHOJIOrUsI

11

DBOIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBujeresbcTBa  IBOMIONMH.  [laJCOHTONIOTMYECKUE:  MOCIENOBATEIbHOCTD
NOSIBJICHUS BUJOB B TAJICOHTOJOIMYECKON JICTOMUCH, MEPEeXOIHbIC (OPMBI.
buoreorpaduyeckue: cxoacrBo M pasznuuyue ¢dayH u  (IOp MATEPUKOB |
OCTPOBOB. DMOPHOJIOTHUECKHE: CXOCTBA U pa3anyuns SMOPHOHOB Pa3HbIX BUI0B
N03BOHOYHBIX. CpaBHUTEIFHO-aHATOMHYECKUE: T'OMOJIOTUYHBIC, aHAJOTHYHBIC,
PYAMMEHTAapHBIC OpPraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHH3MOB HACJICICTBEHHOCTH W OCHOBHBIX METaOOIMYECKHX IyTeH y BCEX

OpPraHU3MOB




1.2

OpomounoHHas teopus Y. Jlapuna. IIpennoceliku  BO3HUKHOBEHUS
JapBUHM3MA. J[BHIKYIIME CHUIIBI IBOJIOLUMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3sMHOXXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs] U3MEHUYNBOCTD,

O6opnOa 3a CylecTBOBaHUE, €CTECTBEHHBINA OTOOD)

1.3

Cunretnueckass Teopus osBomonuu (CTD) M OCHOBHBIE €€ MOJIOKEHHS.

MI/IKpO3BOJ'II-OI_[I/I$I. HOHYJIHL[I/IH KaK ¢JMHHNIIa B4 U 59BOJIIOIITHMH

14

JBwxynmwe cuibl ((akTopsl) HBOJIONMHM BHUAOB B MpHpoae. MyTalHOHHBIH
npouecc U KOMOMHATHUBHAs M3MEHUYMBOCTh. IlomymnsnuoHHbIE BOJIHBI M Jpeid
reHoB. M3omsuus m murpanus. EcrecTBeHHBIM 0TOOp — HampaBisitonmil hakTop
3BOMIOIMU. DOPMBI €CTECTBEHHOT 0 0TOOpA.

[Ipucnioco6eHHOCT  OpPraHU3MOB Kak pe3yiabTaT 3BoOJMIOUMU. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMopd 036l ¥ HAMOAAANITALIUH.

Bun u Bunoobpazosanue. Kputepuu Buga. OcHOBHbIE (OPMBI BU000Pa30BAHUS:

reorpaduyueckoe, IK0JIOrHIecKoe

1.5

MaxkposBomonusi.  Dopmbl  3BONMIOIUHU:  (QHUIETHYECKas, JJAUBEPreHTHas,

KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOMIOLMH

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMlie

2.1

JloHay4dHBIE TIPENCTABIECHHUS O 3apOXACHUU KU3HU. HayuHble rumoressl
BO3HMKHOBEHMS JKM3HM Ha 3emise: aOHOreHe3 M MaHCIepMHs. XHMUYecKas
IBOJIIOLUSA. OKCIHEPUMEHTAIbHOE IOATBEPKACHUE XMMHUYECKOH OSBOJIOLUU.
HauanpHbie sTanbel 6monormdeckoit spomonuu. ['mnoreza PHK-mupa. IlepBbie

KJICTKH U UX DBOJJIIOLI M. (DopMI/IpOBaHI/IC OCHOBHBIX I'DYIIII )KUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o 3paM M nepuopaMm. Karapxei. Apxeiickas u
nporepo3oiickass 3pbl. I[lanmeo3oiickas »pa W €€ mEpHOAbl: KEeMOPHIICKUH,
OpJIOBUKCKUW, CHJIYPUMCKUH, JEBOHCKHWA, KAaMEHHOYTOJbHBIA, MEPMCKHI.
Me3o3oiickas 3pa U €€ MePUoibl: TPUACOBBIHN, IOPCKUI, MEIOBOM.

KaiiHo3olickas 92pa ®u €€ [epuoibl:  NaJECOr€HOBBIM, HEOTrCHOBBIN,
AQHTPOIIOT€HOBBIN. XapakTepUCTHKAa KJIMMAaTa M TIEO0JOIMYECKHX IIPOLECCOB.
OCHOBHBIE 3Tallbl 3BOJIIOIUN PACTUTEIBLHOTO U )KUBOTHOIO MHpa. ApoMop(ho3sl y
pacTeHud U JKUBOTHBIX. [losiBIEHHE, pacUBET W BBIMUPAHHUE TPYIMI KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4ecKOro MHpa Kak oOTpakeHHe »5BoJtonuu. (OCHOBHBIE

CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB

2.4

OBomonYs 4enoBeKka. AHTPOMNOJOrus Kak Hayka. Pa3BuTue npencraBieHud o

IMPOUCXOXKACHUUN YCJIOBCKA. MCTOJII)I HU3Yy4YCHUS QaHTPOIIOICHE3A. CXO)ICTBa n




pazauyus 4eoBeKa U KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YEIOBEKa.
JBuxymme cuibl (hakTopbl) aHTpororenesa. HacienctBeHHass I3MEHUUBOCTh U
€CTeCTBeHHBIH 0oTOOp. OOmIecTBeHHBI 00pa3 KU3HU, HM3TOTOBIEHUE OpPYyIUi

TpYZJa, MBIILIJIEHUE, PEYb

2.5

OcHOBHBIE CTaJUU M BETBU HBOJIOIUU YEJIOBEKa: aBCTpaJONUTEKH, YenoBek
ymenbii, YenoBek mnpaMoxomsumi, YeloBek HeaHAepTalbCKui, Yenosek
pasymHbIii. Haxoaku wmcKoOIaeMblX OCTAaHKOB, BpEMs CYIIECTBOBAHUS, 00J1acTh

pacrpocTpaHeHHs, 00bEM T'OJIOBHOTO MO3ra, 00pa3 KU3HU, OpyIus

2.6

Yenoseueckue pacbl. OCHOBHbBIE OONBIIME pachl: eBporeouHas (eBpasuiickas),
HErpo-aBCTpaJIONIHas (3KBaTOpUANBHA), MOHT'OJIOUIHAs (a3uarcko-
amepukaHckast). UepTsl IpucHocoOIEHHOCTH MIPECTaBUTENEH YeIOBEUECKUX pac

K YCJIOBUSM CYHICCTBOBAHMA. EnuncTBO YenoBeyeckux pac. KpI/ITI/IKa pacuima

OpranusMsbl U OKpy>XKaromias cpeaa

3.1

OKonorusi Kak Hayka. 3ajaud M pas3jiesibl 9KOJIOTMU. METonbl 3KOJOrH4eCKHX
UCCIIeIOBAaHUN. DKOIOrn4eckoe MupoBo33peHue. Cpenbl oOUTaHUS OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyllIHasA, IOYBCHHAA, BHYTPUOPraHu3MCHHAasA

3.2

Oxkonoruueckue  ¢akropsl. Knaccuduxanus  skojoruueckux  (akTOpoB:
abuoTtuyeckne, OMOTHUECKHE M aHTpPONOreHHble. JlelicTBHE SKOIOTMYECKUX

(hakTOpOB HA OpPraHU3MBI

3.3

Aouotndeckue (akTOpbl: CBET, TEMIEpaTypa, BIAXHOCTb. DoTonmepmnoansm.
[Ipucnocobnenuss OpraHU3MOB K  JIEHCTBHIO  AOMOTHYECKHX  (DAaKTOpOB.

buonornueckue puTMel

3.4

buornueckue Qakropel. Buasl OMOTHUECKMX B3aMMOAEHCTBHM: KOHKYpPEHLUS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyaJlu3M, KOMMEHCAIM3M (HaxJeOHMUYECTBO,
KBapTHUPAHTCTBO),  aMEHCaJu3M, HeWTpaiu3M. 3HaueHue  OMOTUYECKUX

B33HMOI[CI71CTBPII>1 AJI1 CYHICCTBOBAHMA OPraHu3MOB B ITPUPOAHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYSCKHE XapaKTCPUCTUKU MOy U. OCHOBHEIC ITOKa3aTCJIn
nmonyJjanuu: YUCICHHOCTb, INJIOTHOCTb, POXAAEMOCTb, CMCPTHOCTH, HIPHUPOCT,

Murpanys. /[nHaMuKa 4MCIEHHOCTH MOMYJISALUHU U €€ perysuus

COO6HIGCTB3 1 OKOJIOTHYCCKUE CHCTCMBI

4.1

CoobmiectBo opraHu3MoB — OuornieHo3. CTpykTypsl OWOIEHO3a: BHUIOBas,
MpPOCTpaHCTBEHHAst, Tpoduueckas (mumeBas). Bumsl-momuHanTel. CBsi3M B

OHoIIEHO3E

4.2

Dxonoruyeckue cucteMbl (9kocuctembl). Ilonsitme 00 »sKocucTremMe U




6uoreoneHoze. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BEIIECTB M MOTOK SYHEPTHUHU B IKOCUCTEME.
Tpoduyeckre (mMuIIEeBbIC) YPOBHH D3KOCHUCTEMbI. [lWIleBbIe IIEMM W CETH.
OcHOBHBIE IIOKa3aTed 3KOCUCTEMBbI: OuMomacca, MPOAYKLHs. ODKOJOIMYECKHe
OUPaMUJbL:  MPONYKLUUHU, YHCIEHHOCTH, Ouomacchl. CBoHCTBa 3KOCHCTEM:

YCTOMYUBOCTb, CAaMOperyJsiius, pa3Butue. CyKueccus

4.3

[TpupoaHbie SKOCUCTEMBI. DKOCHUCTEMBI 03EP U peK. DKOCUCTEMAa XBOHHOTO MU
HIMPOKOIMCTBEHHOT O JIECa.

AHTpOIIOT€HHBIE 3KOCHCTEMBI. ATPO3KOCUCTEMBI. YpbOosKoCcUCTEMBI.
buonornueckoe u X035MCTBEHHOE 3HAUEHHUE aIPOIKOCUCTEM U yPOOIKOCHCTEM.
buopasnooOpa3zue kak (akrop ycroiunBocT dKkocucreM. CoxpaHeHue

OMOJIOrMuecKoro pasHooOpa3us Ha 3emie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panuubl, coctaB M CTpyKTypa
6uocoepsl. Kuoe BemectBo U ero ¢ynkuuu. OcobeHHocTu Ouochepsl Kak
rio0anbHON 3KocucTeMbl. J[MHaMuyeckoe paBHOBeCME W oOOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemiecTB M OMOr€OXMMHUYECKHE LHKJIBI 3JEMEHTOB

(yrnepona, azora). 3oHaIbHOCTh OMOC(hepbl. OCHOBHBIC OMOMBI CYIIIH

4.5

YenoeuecTBO B Omochepe 3emiu. AHTPONOTreHHbIE M3MEHEHUs B Ouocdepe.
I'moGanpHbIE SKOTOTUYECKHE TPOOITIEMBI.
OcHoBa palMOHANIBHOIO  YINpaBJIeHUS MPUPOAHBIMU pecypcamMH U  HX

ucnojb3oBaHue. JlocTmkeHnst 0MOIOruy U OXpaHa IpUpPObI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Taceunuk B.B., Cymaroxun C.B. u np. buonorus 10 knacc: 6a30BbIif yPOBEHb
/ nox pex. Ilaceunuka B.B. — M.: IlpcBemenue, 2023. — 223 c.
2. Ilaceunuk B.B., Cymatoxun C.B. u ap. buosnorus 11 kmnacc: 6a30BbIii ypoBEHb

/ mox pen. [laceunuka B.B. — M.: IIpcBemenue, 2024. — 272 c.

METOANYECKHUE MATEPHUAJIBI 1A YYUTEJIA

DeKTpOHHBIN KaTanor u3narenberBa «IIpocBemenue» https://prosv.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET
1. bubmmoreka MOIII https://uchebnik.mos.ru/main

2. buomoreka LIOK https://monypoku.pd/

3. bubnmoteka SIKnacc https://www.yaklass.ru/


https://prosv.ru/
https://моиуроки.рф/




