HOACHUTEJIBHAA 3AIIMCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeCHUs] MOAXOJ0B K (OPMHpPOBAHHUIO cOAEpkKaHMS y4yeOHOro mpeamera
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBIIGHHOCTH  IIeJiell, coAepXaHus, pe3yJbTaToB OOy4eHUS W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
NPUHIUIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSTHHE€ CHCTEMBI CPEIHETO
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OeCTIeueHun
CYLIECTBOBAHUS 4eJOBeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIEC (DYHKIIMH MPOTrpaMMBbI IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIHUTAaHUS M Pa3BUTHUA OOYYAIOMIMXCSA CpPEACTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenaser 00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieH’ue [0 pasleiaM H  TeMaM,
PEKOMEHIYEMYIO I1OCJIEI0BaTEIbHOCTh U3YUE€HUs y4eOHOro Marepuana ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpPa30oBaTEIbHOIO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nporpamvMe mno OuoONOrMM TakXKe YUMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM PE3yJIbTaTam
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
NeSITeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonoruun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
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)KAloIled MPUPOIHON cpene.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHHSI, 000CHOBaHUS HKOJIOTUYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIICTBEHHOW NEATETHHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorus» nNpoAMKTOBAHO HEOOXOAMMOCTBIO 0OecreyeHus



YCIIOBUM IS PEIICHUs] OJJHOM U3 aKTyaldbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOrHYEeCKOro
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 obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3alMd M SBOJIIOLUHU, CO3TAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONOTUsSl UMEET TaKKe JJIs PelIeHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOyuaromuxcs. M3ydenune O6uonoruud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
WHTEJUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX H  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTErpaluyd OHOJIOTMYECKUX 3HAHUU C
IPEJICTABIICHUSIMH U3 JIPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
n reorpadun. Ha3BaHHbBIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro mpenMera
«buonorus» cocraBUIM OCHOBY Ui ONpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpX aHus, MPEACTABICHHOIO B MPOrpaMme IO
Oouomorumu.

Ot60op comepkanusi ydyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIO MOJXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOy4aromuecs AODKHBI OCBOMTH 3HAaHUS M YMEHMs, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOJAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOW A1 (hOpMHUPOBAHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJOTNYECKOT0 00pa30BaAHMUS.

CTpyKTypupOBaHHE COJEpkKaHUsl Y4eOHOro marepuaja B MpOrpaMMe IO
OMOJIOTMHM OCYHIECTBICHO C YYETOM NPUOPUTETHOrO 3HAUYECHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mo3HaHus», «Kinerka kak Ouosiornyeckas cucrema», «Opranusm Kak



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

Lens wn3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM ypOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
UCMOJb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX ACUCTBUNA B OTHOLIEHUH OOBEKTOB
’KUBOW MPUPOJIBI U PELLICHUS PAa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

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 (OPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3AlMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydarolUUXCs IO3HABATEIbHBIX, HWHTEIICKTYaJbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVIAJIOB, M€ M MOAXONOB K H3YUEHHUIO JKUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOy4yamImxcs oOmeld KyJabTyphbl, (QYHKIIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MUpa KUBOW NPUPOJLl HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX IIpU
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKON [EATENbHOCTH YEJIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM JKHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM MU MPOBEACHUU OMOJOTHYECKUX UCCIIEI0BAHUIA;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUI B MIOBCEHEBHOW JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEU EATEILHOCTH MO OTHOIICHHIO K OKPY>KAIOIIEH cpelie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero obmiero obOpa3oBanus «buonorus», mszydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOIAIIUM B
COCTaB MpeAMETHOMN 00nacTu «EcTeCcTBEHHO-HAYYHBIE MPEIMETHI.



Jlns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro ooI1ero oopa3oBaHus
orBoguTcsi 68 yacos: 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 Ouonoruun B GOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOU TIPUPOIBI (HAOIIOIEHUE, DKCIIEPUMEHT, ONMCaHMUE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

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

TaOmuiet u cxembl: «MeToIbl TO3HAHUS KUBOM TPUPOIBD.

JlaGopaTopHble U IpakTU4YecKHe padoThI:

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

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

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

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeo1IeHOTUYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuiel 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHHU OpraHU3alluu
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 MHUHEpPAIbHBIX BelIeCTB B KkieTke. llomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS W
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHl — OuWonormyeckue KarainuzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crenuduunocts. Kodepmentsl. Butamunsbl
Otnuuus pepMEHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo03a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bruonornueckue GyHKIIUN YTIEBOIOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
rugapodoOHbie cBoiicTBa. buonormyeckue ¢yHkuuu 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 1enoctHass »uBasg cucrema. OOmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernmueckuil ammapar,
cUCTEMa CUHTE3a OellKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON 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
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWUH, TUIACTHBL.
[IpoucxoxkaeHnne MUTOXOHIApUN W TacTua. Buawsl mmactun. HememOpanHbIE
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

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

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

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

Huarpammel:  «PacnpeaeneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupoae», «Pacnpenenenne XuMUUECKUX 3JIEMEHTOB B AKUBOW MPUPOJIEN.

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMoniekyssi



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

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JIsi IPOBEICHUS
HAOIIOJICHUM, HW3MEPEHUM, HSKCIIEPUMEHTOB, MHUKpOMpenaparbl PpPacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «l3ydyeHue CTpPOCHHS KIETOK PACTCHUH,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

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

Tunsl oOMeHa BerecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Ponb depmeHTOB
B 0OMEHE BEILIECTB U IPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunTe3. CmetoBass u TemHoBas (a3pl  QorocuHTe3a. Peakiuun
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. Biausiaue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYyIolue OakTepuu. 3HaUeHHEe XEMOCUHTE3a st
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
aKKyMYJMPOBAaHUE DHEPrUM B KJIETKE. OTambl SHEPreTUYecKOro oOMeHa.
I'mukomus. bpoxxenne m ero Buuabl. KucinopomHoe OKHMCIIEHHE, WM KIETOYHOE
IbIXaHHE. OkucnuTenbHoOe bocdopunupoBanue. D¢ dekTUBHOCTD
SHEPreTUYecKoro oOMeHa.

Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanusa renernueckol wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHokuciaor. Pomb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. H.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bone3snun pacreHuii, XKUBOTHBIX U 4YEJOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunmra yenoBexka (BUY) — BozOymurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuubl 1 cxembl: «Tumbl nutanus», «Merabomu3zm», «MUTOXOHIPUIY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «baktepuodarn», «CtpoeHue u >xu3HeHHbId nukin Bupyca CIIN/]a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy,
«buocunres 6enka», «CTpoeHne KIETKI», Mojelb cTpykTyphl JTHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KineTouHblii UK, WM SKU3HEHHBIM UUKI KIeTku. MHTepdaza U MUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[uTosornuyecke OCHOBBI PAa3MHOXEHUS M  WHIUBUIAYaIbHOTO  Pa3BUTHS
OpPraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
pa3MHOXXEHUS: JEJIEHHE HAJBOE, ITOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYECHUE JUISI CEJIEKIINH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cranuun Mmeiio3a. I[Ipouecchl, mpoucxoisume Ha CTagusx Meno3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u[l, SHUIEeKJIeTKa) — CIEepPMaTOreHe3 M OBOTCHES.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. IloctamOpuonanbHOE pa3BuTHE. THIBI
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOTO PACTEHHUSA: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukm», «Pemmukanus JHK», «Mwutos3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MHKPOIPENApPaThI «CriepmMaTo30uibl
MJIEKOITUTAOLIErO», «SIilekneTka Miekonurarouero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MAarHUTHAs MOJENb-alIuIMKanus <«J/leJieHue KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

Jlaboparopnass pabora Ne 3. «HaGmiomenwe mMuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOPUOJIOTMH B CTAHOBIIEHWW TCHETHKU. BKIam pPOCCHUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
UTOr€HETUYECKUI, MOJEKYISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETHUYECKHUE
NOHATH. ['eHeTuUecKas CHMBOJIMKA, UCIIONIb3yEMas B CXEMaX CKPELIIMBAHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3akoH eAuHooOpa3usi THUOPUIOB IEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACUICIUIEHUS IPU3HAKOB.
['mnoresa ynctorel ramet. 11oIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JurnbpuaHoe  ckpemiMBaHue. 3aKOH  HE3aBHUCHMOIO  HACJEIOBaHUS
Mpu3HaKoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHam3upymoIee cKpemuBanue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEITUBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuemnieHHoe  HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO Te€HOB. Hapylenue cuensieHus reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCcOMBI. ['omMoramerHslie M rereporaMmeTHbie opraHusmbl. HacnemoBanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKAIMOHHON M3MEHYMBOCTU. BapualimoHHbIN psifl ¥ BapualluOHHAsT KpUBasl.
Hopma peakumu npusnaka. KoJMuecTBEHHbIE M KAYECTBEHHBIE INPU3HAKA U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacrBenHasi, Wi TE€HOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUMBOCTh. Meilo3 W TMONoBOM TMpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTUYECKHUX PSIIOB B HaciueACTBEeHHOW n3MeHnunBocty H. M. BaBunosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enernka yenoseka. Kapuorun demoBeka. OCHOBHBIE METOABI T'€HETUKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJISIPHO-TEHETHYECKUN. CoBpemenHOE ONpEIIECIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCIE C IOMOIIBIO
[II1P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeElOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CTBOJNOBbIE KIETKH. |IpHHIMITBI
3I0pOBOr0 00pasa >KU3HH, TUArHOCTUKHU, MPO(UIAKTHUKN U JICUEHUS T'€HEeTHUYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmumer  w cxempl:  «MOHOTHMOpUIHOE ~ CKpENIMBAaHUE U €0
UTOTCHETUYECKass OCHOBAa», «3aKOH pacIlCINICHUs W €ro LUTOreHETHYEeCKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpugHOoe  CKpelIuBaHUEY,
«llutonornyeckue - OCHOBBI  JAUTHOPUAHOIO  CKpEIIMBaHUS»,  «Meio3y,
«B3aumonencTere auIeNpHBIX TEHOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka mojia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CLHEIUICHHOIO C MoJoM», «KapuoTumel uyenoBeka M KUBOTHBIX», «Bubl
U3MEHUMBOCTHY», «MoaudukauruoHHas U3MEHUMBOCTh», «HacnemoBanme pesyc-
(paxTopay, «I eHeTrka rpymi KpoBu», «MyTaMoHHasE ©3MEHYUBOCTH.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MuKporpenapar «pozoduna» (Hopma, MyTanuu
(GbOpMBI KpBIIILEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylnbTaToB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIPEMapaTax».

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnas pabora Ne 7. «AHanu3 myrauuii y apo30¢puiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktnueckas padbora Ne 2. «CocraBieHue UM aHaJIW3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuyenne H. W. BaBunoBa o0 ueHTpax MPOUCXOXKIACHUS W MHOTr0o0pasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKIECHHS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJa, IITAMM.

CoBpemMeHHBIE METO/IBI CeNeKIMU. MaccoBblli 1 MHAUBUIYAJIbHBIN OTOOPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOe CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IOJIyYCHUE TOJIUIUIOUAOB. JIOCTMKEHHSI CENEKLUU PACTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas WHKEHEpHUsA. OTalbl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uHXeHepusa. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

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

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

Tabmuubl U cxembl: kapTa «lIeHTpbl MPOUCXOXKIEHUS U MHOr00O0pasus
KYJIbTYPHBIX pacTeHuit», «Ilopoapl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padotsl akanemuka M. @. liBanoay,
«Jlonmumnongus», «OObEKTb OMOTEXHOMOTUM», «KIleTOUHBIE KYyIbTYpHl H
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmi, repoapuii «CeabCKOX035HCTBEHHBIC PACTCHHS Y.



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

Okckypcuss «OCHOBHBIE METOIBl M JOCTHKEHHUS CEJIEKIMU PACTECHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIA  Y4aCTOK, B TEIUIMYHOE XO35AUCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosmrouoHHast OMOIOTUsI.

[Ipennochlyiku BO3HUKHOBEHUSI JBOJIOIMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopust U €€ MecTo B Ouonoruu. BrnusHue 3BOMIOIMOHHONW TEOPHUH HA Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lameoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBIIGHUSI BUJOB B IaJICOHTOJIOTMYECKOM JIETOMHCH, TEPEeXOaHbIe (HOPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJICTBA M PA3IU4YUsi SMOPHOHOB pAa3HBIX BHUIOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTMYHBIC, AHAJIOIMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEed y BCeX
OpPraHU3MOB.

OomouronHas Teopus Y. J[lapBuna. I[lpeanocbulkM BO3HUKHOBEHUS
JapBUHU3MA. J[BWIKyIME CHJbI SBOJIOLMM BUAOB MO JlapBUHY (M30BITOUHOE
pa3MHOKEHUE TPU OTPAaHUYEHHOCTU PECYpCOB, HEONpeaesNEHHas M3MEHUYUBOCTD,
O6opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Boitouu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBomtouus. [lonynanus kak eIUHUIA BUIA U SBOJIOLHH.

JBuxymue cuibl (PpakTophl) SBOMIOLMK BUIOB B mpupoae. MyTallmOHHbBIN
npouecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIe BOJHBI U Jperd
reHoB. M30Js1us 1 MUTpalus.

EctectBennsiii otO0p — HampaBmsomuid (aktop sBomonun. DopMel
€CTECTBEHHOr0 0TOOpA.

[IprcnocoOIEHHOCT OPraHu3MOB Kak pe3ylbTar »Boonuu. [lpumepsl
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMop(o3bl U UIHOAIAITAIIH.

Bun wu BunmooOpasoBanue. Kputepun Bujma. OcHOBHBIE  (QOpPMBI
BUJ1000pa30BaHus: Teorpapuyeckoe, SIKOJIOTHIECKOoe.

MaxkposBomtouus. DopMbl  3BOMIONUM:  (uUIETUYECKas, JAWBEPreHTHas,
KOHBEPreHTHas, napamienabHas. HeoOpaTuMocTh 3BOJTIOLIMH.

[IponcxoxaeHne OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs pagualus.

JdeMoHcTpanuu:



[Toprpersl: K. JIunnen, K. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuue! 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoJIbIIIH
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyimectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooopasue COpTOB pacTEHUI,
«MHoroobpazue  mopoa  KHUBOTHBIXY, «Ionmynsunmy, «MyrtanuoHHas
U3MEHUHUBOCTHY», «ApomMopdo3bl», «Hamoamanrtamun», «OOmas aereHepanus,
«/IBmwxymue cunbl 3Bomouun», «Kapra-cxema wapuipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpadguueckoe BUI000pa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KouteKnus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUN Y
AKUBOTHBIX», MoJiesib «OCHOBHbBIE HAIpaBJICHUS 3BOJIOLHUW», O0BEMHAS MOJEITH
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOMAaeMbIX JKMBOTHBIX U pacTeHWil», wmonaenb ammukauus «llepekpéct
XpOMOCOM», BIIaXHbIe TpenapaTel «Pa3Butue Hacekomoro», «Pa3Butue
JSTYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eM.ie.

JloHayuHblE TPEACTABICHUS O 3apOXICHUM KW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUSI JKM3HM Ha 3emJie: a0uoreHe3 W TaHCHepMus. XHUMHUYECKas
ABOMIONMSI. AOWOTEHHBIM CHUHTE3 OpPTraHWYECKHUX BEIIECTB M3 HEOPraHMYECKUX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BooMU. HauanbHbie Tansl
ouonornueckoil spomroruu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX 3SBOJIOLMS.
dopMUPOBaHUE OCHOBHBIX TPYIIN KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickasi 9pel. llameo3oiickas spa u €€ mnepuoabl: KEeMOPHICKUH,
OPJIOBUKCKHM, CUITYPUNCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o0301icKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepUCTUKa KJIMMaTa M TeOoJIOTMYECKHX mpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
*KUBOTHBIX. [losiBlIeHUE, paciBET U BBIMUPAHUE CPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak oOTpaxkeHue -HBoJonuu. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak HayKa. Pa3BuTue npencraBieHui o
MPOUCXOXKIACHUU YeJNOoBeKa. MeTolnbl HM3ydeHHs aHTpororeHeza. (CxoacTBa u
paznuyus 4yeoBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MTOJIOKEHHUE YEIOBEKa.

JBmxyime CHJIbI (axTopsl) AHTPONOT€HE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbI 0TOOp. OOLECTBEHHbI 00pa3  KU3HH,
M3TOTOBJIEHUE OPYJUU TPY/a, MBIILJIEHUE, PEYb.

OCHOBHbIE CTAJIMHd U BETBU HBOJIOIIMU YEJIOBEKA: aBCTpaloNuTeku, YenoBek
ymenbi, YenoBek npaMoxoasimud, YelmoBeK HeaHAEPTaIbCKUK, YenoBek
pazymHblii. HaxXoIKuM HMCKONAeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAU.

YenoBeueckue pacel. OcHOBHBIE  OONBIIME  pachl:  €BPOIEOHIHAsS
(eBpasuiickasi),  Herpo-aBCTpajoujaHass  (dKBaTOpUaibHasi),  MOHTOJOUJIHAS
(a3maTcko-amMepuKkaHckas).  YepTbl  MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEeJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUs. EMWHCTBO uenoBeYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmmupl U cxembl: «BosnukHoBenne COJIHEUHOH cucTEMBI», «Pa3BuThe
opranuueckoro Mwupa», «PactutenbHas kietka», <«OKuUBOTHas  KJETKay,
«IIpokaprornueckass kierka», «COBpeMEHHas CHUCTEMa OPraHMYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKA W YEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eNloBeKay, «/IpeBHeimue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JTIOJIN», «HeToBeuecKkue pach».

O6opynoBanue:  mymspku — «lIpoucxoxaenne — dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOMNa, HeaHAepTaliblla, KPOMAHBOHIIA), CIEMKU WIH
M300pakKeHUsT KaMEHHBIX OpYIWi TMEePBOOBITHOIO YelOoBeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOia), TeOXpoHoJoruueckas Ta0Onuma, kouiekius «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

[IpakTnueckas padora Ne 1. «M3ydyeHre MCKOMAaEMbIX OCTaTKOB PACTEHHU U
YKUBOTHBIX B KOJUICKITUSIX.



OKCKypcust «IBOJIIOLKSA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WM KPACBETUCCKHUI My3ei).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKoJIorus Kak Hayka. 3aa4uu ¥ paszenbl 3KOJIOTUHA. MeTobl SKOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa36eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHA.

Okonornyeckue ¢akrtopel. Kiaccudukanus 3KOJOTHYECKUX (PaKTOPOB:
abuoTnyeckue, OMOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(bakTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoan3m.
[IpucnocoGnenus  OpraHu3MOB K  JEUCTBUIO  aOMOTUYECKUX  (PAKTOPOB.
buonorudeckue puTMBsl.

buornueckue (baxkTopEI. Bunrsr OMOTHYECKUX B3auMOJEHUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusMm, koomneparus,
MyTyaJIu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHU3M,
HEUTpaiu3M. 3HAuYeHUWE OHOTUYECKUX B3aUMOJEWUCTBHM MJii CYILIECTBOBaHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tomyiasuuu. OCHOBHBIE MOKa3aTeld
HOIMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JmHaMyuka YuCI€HHOCTH MOMYJISALUU U €€ perysius.

JemoHcTpanum:

[Toptpetsr: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuuel u cxembl: kapta «lIpuponsbsie 30HBI 3emin», «Cpenbl oOUTaHUA
opranu3sMoBy», «Poronepuoausm», «llomymsauun»y, «3aKOHOMEpPHOCTH pOCTa
YUCJIEHHOCTHU NONMYJIILUU H(PY30puu-Typenbkny», «Iumessie nenm.

JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHHe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[IpakTnueckas padora Ne 2. «Iloacu€r miaoTHOCTH MONYJSUUNA pa3HbIX BUAOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

CooOuiecTBO OopraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHUAOBasd,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenas). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

DKoJIoTMYecKUe CcucTteMbl (dkocucTembl). I[loHsiTue 00 »dKocucTeMe U
ouoreornieHoze. DOyHKIMOHATIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOJYLIEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpopuueckue (muiIeBble) YpOBHU d3KOocucTeMbl. [lumieBble Lenu U CETH.
OcCHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTUYECKUE
OUpaMUJbl:  MPOAYKLUMH, YHMCICHHOCTH, OuomMaccel. (CBOICTBa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilius, pazsutue. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMA XBOWHOIO
WM [APOKOJIMCTBEHHOIO JIECa.

AHTpOIIOT€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X03HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop ycTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIie.

Yuenue B. . Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemectBoO M ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOM SKOCUCTeMBI. J[MHamMuueckoe paBHOBecue M oOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HaNLHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiunn. AHTPONIOT€HHbIE U3MEHEHUs B buocdepe.
I'moGanbHbIE YKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBanue IPUPOABI " YEJI0BEYECTBA. CoxpaHeHune
Onopa3zHooOpa3usi Kak OCHOBa YCTOMUMBOCTU OMocdepsl. OCHOBA palliOHAIBHOTO
YIIPaBJIEHUA TPUPOAHBIMM pecypcaMM M HX UCHoJb30BaHue. JlocTmxkeHus
OMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOmectBay, «llemn nuTaHus», «IKOJOTHUECKas MHPAMUAAY,
«buocdepa u yenosek», «IKocucTEMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOWHOro Jyeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JIEWUCTBUSA HAa IPUPOAY», «BaxHeWmne HMCTOYHHUKHU
3arpsi3HEHUS BO3JyXa M I'PYHTOBBIX BOI», «[louBa — BakHeiIIas cocTaBistonias
ounocheprr», «DakTopsl Aerpagauuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKkTOphI
paZOaKTUBHOTO 3arpsAsHeHust Ouocdepr», «OOmWas cTpykrypa Ouocheps,
«Pacripoctpanenune xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mojenb-anukanus «Tunudable OMOLEHO3bI», Tepbapuit
«PacturenbHble cooliecTBa», Koekuuu «buouenos», «Bpeaurenn BaxxHeHmx
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud UM KOJJIEKIUU pPACTEHUUA U
’KUBOTHBIX, MPUHAJIEKAIINE K PAa3HBIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSEMbIX BHUJOB
pacTeHHI U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE 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 JMYHOCTHBIX PE3yJbTaTOB OCBOEHUs mpeamera «buomorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJMYME OSKOJOTMYECKOro IpPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpenMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMU U JYyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUJIaAMH M HOPMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHUS K 3aKOHY M IPaBOINOPAIKY, YEIOBEKY TpyAa M CTaplleMy IOKOJEHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOILECTBA, PACIIUPEHHE >KU3HEHHOIO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUHA O0YYAIOLIErocsi 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 Y4YeOHBIX W ITO3HABATEIBHBIX 3aJiay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMH YOCKJICHUSIMU, KyJbTYPHBIMH IIEHHOCTSIMH U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIIGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXXJIEHHH CIIOPHBIX BOIIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOU JICSITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3Ma, YBaXEHHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH II€pe
Ponuuoi, ropmocty 3a cBOM Kpail, cBOX PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATH BKJAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHE 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 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHE TyXOBHBIX IIEHHOCTEH POCCUHUCKOT0 HApO/Ia;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

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) 3cTeTUYeCKOro 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 BUJAX HMCKYCCTBA, CTPEMIICHHE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

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

NOHMMAaHHWE W peaju3alus 3J0pOBOro M 0e30macHoro obpasza >KHU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJEHUE TUTUCHUYECKUX TIpaBUJl U HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

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

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

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 Oyaymeld mnpodeccun MW peam30BBIBATH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

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

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11€JeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

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

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
pelleHus;

CIIOCOOHOCTh HMCMOJIb30BaTh MPUOOpPETAaEMbIE MPU U3YYEHUU OUOJIOTHU
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTUBHOE HEMNpUSTHE JEHCTBUN, NPUHOCALIUX Bped  OKpYyKarolen
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MTOCJICZICTBUS MPEANPUHNMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIMYKUE PA3BUTOTO YKOJOTUUECKOT'O MBIILUIEHHUS, YKOJIOTUYECKON KYIbTYpPHI,
OTThITa e TETHbHOCTH IKOJIOTHICCKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
MPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTHYECKOU JEATEIBHOCTH IKOJIOTMIECKOM
HAIPaBJICHHOCTH;

8) eHHOCTH HAYYHOI O MO3HAHUS:

chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM KYJIbTYpPbl Kak CpelICcTBa
B3aMMO/ICHCTBUS MEXK Y JIFOJbMU U TIO3HAHUS MHUPA;

MOHUMAaHUE CHenuPUKU OHOJOTUM KaK HayKH, OCO3HaHUs €€ poiu B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpeICTaBICHUS 00 OKpPY)KAIoIeM MHpPE KaK O CIUHCTBE MPHUPOIBI, YEIOBEKA M
oOIIeCTBa, B TMO3HAHWU NPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodseM
COXpPaHCHUS TIPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
oOecriedeHusT HOBOT'O YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHME TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pemiaTh  PEeCypcHbIe  MPOOJEeMBbI  Pa3BUTHS
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
obOecrieyeHusT  mepexoja K  YCTOWYHMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJIOTMUECKMX 3HAHUW B IIEIAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBLHOM IPpaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
MpU U3Y4ECHUU OMOJIOTHH;

MOHUMAaHUE CYIIIHOCTU METOJOB MO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH WCIIOJb30BaTh TIOJMydaeMble 3HAHUS I aHaIM3a |
OOBSCHEHUS SBIICHUW OKPY)KAIOIIETO MHUPA W MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
UMEIOIINUXCS JaHHBIX C IENTBIO TIOYyYEHHUS IOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIOJIh30BaTh OMOJIOTUYECKUE 3HAHMS IS
penIeHus mMpooJieM B PeaTbHBIX JKU3HEHHBIX CUTYAITUX;

OCO3HAHHME IIEHHOCTH HAYYHOW MACATEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATeIbHOCTh WHANBUTYa IbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06p3303aHH10 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUSA y4yeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMMble i (OPMHpPOBAHHUS MHUPOBO33PEHUS OOYYAIOIIHUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPIrus, SIBICHHE, MPOLECC,
CUCTEMA, Hay4yHbIM (akT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUSA (MO3HABaTEIbHbIE, KOMMYHHUKAaTHBHBIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
TPaMOTHOCTH ¥  COLIMAJIbHOW KOMIETEHUMH OOydJarolmuxcs, CIOCOOHOCTh
o0 yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUIMHAPHEIE,

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MertanpeaMeTHble pe3ysbTaThl OCBOCHHS MPOrPaMMbl CPEAHETO OOLIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
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 TTOHSATHUSIMH );

ONpEAeNATh UENU JACATEIbHOCTH, 3aJaBasg MapaMeTpbl U KPUTEPUHU UX
JTOCTHYKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEILHOCTH C TIOCTABICHHBIMU HEISM;

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

CTPOUTH JIOTUYECKUE pPACCYXKIEHUs (WHIYKTUBHBIC, JECIYKTUBHBIC, II0
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs PEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHWN B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUMH  Pa3HOrO  poJia,  BBIABIEHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

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

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUHN AESITEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHIE eHCTBUSA:

BJIaJIeTh HAaBbIKAaMU y4e€OHO-MCCIIEI0BATEIbCKON U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JNMYHBIE BBl JCSATEIBHOCTH 10 IOJYYEHHIO HOBOIO
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 MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (PopMynupoBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

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

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILLECTBJISITh 1EJICHAIIPABICHHBIM IOUCK IEPEHOCAa CPEACTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

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

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE WJIE€U, MpEAJIaraTb OPUTHHAJIbHBIE MOAXOJbl M PELICHHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



MHGOPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEACTABIICHUS, KPUTUUECKH OLIEHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIONb30BaTh HAay4YHBIA S3BIK B KadyeCTBe CpeAcTBa mpu pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  PACIO3HAaBaHUA M 3allUThl  WMHQOpMaLuH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMajore WM JAUCKYCCUU IO CYIIECTBY 00CyXkaaeMoil TeMbl (YMEHUE 3a/71aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe (GOpMYyIUPOBATH CBOU BO3PAKEHUS;

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

2) COBMeCTHAs 1eATeIbHOCTD:

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

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JEUCTBHUS IO €€ JOCTH)KCHMIO: COCTAaBJITH IUIaH JIEWCTBHIA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
OOIIMI pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyaeHre YHUBEPCAIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSX W MOCTYNKaxX IO OTHOIIEHUIO K JKUBOW MHPUPOIE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUIAH pEUIEHUs MpoOJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCHOJIB30BaTh MPUEMBI peQIIeKCUU NJIsl OLEHKM CUTYyalluH, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBbI U apPryMEeHTbl APYIMX NpPH aHalM3€ pe3yibTaToB
NEATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarthl ocBoeHusl mporpamMmmbl COO mo Ouonoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CHUTYalUAX, & TAKXKE B pealbHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUSA ydyeOHOro mpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CUCTEME HAyYHOI'O
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€JI0BEKa JJIs PEIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBAaTh COJEpP)KaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KIETKa, OpraHu3M, MeTaboiau3M (0OMEH BeIIeCTB M IpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLIHS ), HACAEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
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 MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHUW, OPraHU3alHsl U IPOBEICHHE
OMOJIOTMYECKOT0  AKCIIEPUMEHTa,  BBIIBW)KEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJY HCCIAEAYEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



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

YMEHHUE BBLACISATH CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: 0OMEHAa BEUIECTB W MPEBPAILCHUs] YHEPIrUU B KJETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIJIOJOTBOPEHMSI, PAa3MHOXKEHUS, WHIUBUAYAIBHOTO PAa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C 1enplo obOecrieueHus O€30MacHOCTH CBOErO 370POBbS M 3A0POBbSA
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpeie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETHYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEAOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl TPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuia npu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

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

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

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHoro mpenmera «buonorus» 6 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HayYHOW KapTUHBI MHpPa U HAy4YHOTO MHUPOBO33PEHMS, O BKJIAJIE POCCUHCKUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa Ui PEILeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
BUJ, ONYJISIUsSA, T€HOPOHI, IBOJIOLHUSA, ABMKYIIHE CUIIBI ((PaKTOPbI) SBONIOIUH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BU000Pa30BaHUE, HKOJIOTHYECKHE (HaKTOPHI,



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

YMEHHE u3Jaratb Ouojornueckue Teopuu (dBosoLMOHHas Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o 6mochepe B. M. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TIPUMEHHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
ONMCAHKE JKWBBIX CHUCTEM, IPOIIECCOB W SIBICHHM, OpPraHU3aiusi U TMPOBEIACHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIIBW)KCHHE  THIIOTE3bl,  BBISIBJICHHC
3aBHUCHUMOCTH MEXIY HCCIEAYeMbIMH BEIUYMHAMU, OOBSICHEHUE MOTYyYECHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATh CYIIECTBCHHBIC NPHU3HAKA CTPOCHUSI OWOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMONYJSALUUNA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoIeHO30B ¥ JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUSA JKOJIOTHYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHOoca
BEIICCTB M TIIOTOKAa JHEPTrUHM B HKOCHUCTEMaX, aHTPOIIOIEHHBIX HW3MCEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOre€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C IeNbl0 obecriedeHus Oe30MacHOCTH CBOETO 3/I0POBbS U 3I0POBBS
OKPYKAIOIIUX JIFOICH, COOIOIEHUSI HOPM TPAMOTHOTO MOBEJCHUS B OKPY>KaIOIIeh
OPUPOIHON Cpelie, TMOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JIOCTHXKEHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

YMEHHUE peliaTh 3JeMEHTapHbIe OMOIIOTHYECKUE 3a/ladH, COCTABISATh CXEMBI
NepeHoca BEUIECTB U HYHEPTUU B IKOCHUCTEMax (LIeTH MUTAHMUS);

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

YMEHHE KPUTHYECKH OIICHUBATh W HMHTEPIPETHPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edsoo.ru/7f41c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOT U 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5



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

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI 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 HCCJIEJOBaHMM B OHOJIOrHUH,

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

CdopmMupoBaHHOCTh 3HAHUW O MECT€ W POJU OMOJIOTMH B CHUCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HaYK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKIIQZIC POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonornu; (YyHKIMOHATHHOW TPaMOTHOCTH YEJOBEKA I pPEUICHHS

JKHN3HCHHBIX 3a1a4

YMenue PacKpbiBaTb COJACPKAHUC OMOJIOTMYECKUX TCPMHUHOB H

MOHATHI: BUJ, TMOMYJISAINS, TeHOMOHI, IBOJIOIUS, IBWKYIIUE CHIIBI




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

9KOJIOrMYecKas upamua, OMoreoleHos, onocdepa

YMeHue u3naraTb OMOJIOrMYeckue Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYEcKas  TEOpUS  DBBOJIOIMH), 3aKOHBI U
3aKOHOMEepHOCTH (3apozsimeBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nyteit asomonnn A.H. CeBeprioBa, yueHus o
omochepe B.M. BepHaackoro), omnpenensTts TpaHHUIBI — HUX

MPUMCHUMOCTH K KMUBBIM CUCTCMaM

YMeHue BiazeTh METOAAMU HAy4yHOro IIO3HaHWS B OHOJOrMH
(HaOnroleHUe M ONMCAHME >KMBBIX CHCTEM, IPOLIECCOB U SIBJICHUI;
OopraHu3alyss M IMpPOBEACHHE OUOJIOTMYECKOTrO  AIKCIEPUMEHTa,
BBIJIBUKCHUE  TUIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXKAY
UCCIIEAYEMbIMH BEIMYMHAMU, O0BbCHEHUE MOJIyYEHHBIX PE3Y/IbTaTOB,
WCIOJIb30BAaHHBIX HAy4YHBIX IIOHATUH, TEOPUHM M 3aKOHOB; YMEHHE

ACJIaTh BbIBOJbI HA OCHOBAHHWHU IMOJIYUYCHHBIX pe3yJ'II)TaTOB)

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

OMOreoXMMHY eCKUX IUKIIOB B Ouocdepe

YMeHue NpUMEHSTh IOJIyYeHHbIe 3HAHUS I OOBSICHEHMs
OMOJIOTHYECKUX MPOLIECCOB M SBJIECHUH, A MPUHATUS MPAKTUYECKUX
peleHnil B TOBCEIHEBHOM JKMU3HU B LessAX o0ecredeHus: 6€30MacHOCTH
CBOETO 37I0POBBS M 37I0POBBSI OKPYKAIOIINX JIFOJICH, COOTIOICHUS HOPM
rPpaMOTHOTO TOBEAECHUS B  OKpYXKalolled MPUPOJHON  Cpene;
IIOHUMAaHUeE HGO6XO[[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHPIﬁ

COBpGMCHHOﬁ ouoJiorun AJIA palliOHAJIbHOI'O IMMTPUPOAOITIOJIb30BaAHUS

YmMmeHue peuiatb 3JEMCHTAPHBIC OMOJIOTMYECKHE 3aJadyu, COCTaBJIATH

CXEMBI ITepeHoca BEUIECTB U SHEPIUH B IKOCHCTeMaxX (11eTH MUTaHHS)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TpaKTH4YecKue paloThl,
coOmozaTe MmpaBuia IHpu padbore C ydyeOHBIM M Ja0OPaTOPHBIM

o0opyaoBaHUEM




YMeHue KpUTHUYECKH OIEHHBATh M HMHTEPIPETUPOBATH HMH(POPMAIUIO
OHMOJIOrHUYECKOr0 COIepKaHMs, BKIIIOYAIOIIYIO IICEBOHAYYHbBIC 3HAHUS

U3 pa3auyuHbIX UCTOYHUKOB (CMMU, HayuyHO-TIONMyJIsIpHBIE MaTEpHAalbl);

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

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

VYrineBonbl: MOHOCaxapuabl (IJII0K03a, pubo3a U Ae30KcHprudo3a), AucaxapHbl
(caxapo3a, JnaKkTO3a) W MONMCaxapuabl (Kpaxmal, TJIUKOTEH, Ie/UII0JI03a).
buonornueckue GyHKIMH YTIIEBOIOB.

Jlumunel:  TpuraMuepuabl,  crepounabl,  Gochomunuapl.  [mapoduisHO-
runpodobHbie cBoWicTBa. buonorndyeckue ¢yHkumu unuaoB. CpaBHeHHE

YriieBoaos, OCIIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU

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

Hwuronorus — Hayka o kierke. Kiierounast teopus. MeToabl 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  kiuetku. Kiertounas crenka Oaktepuil. CtpoeHue
JyKapuoTUYECKOU KIeTKH. OCHOBHBIE OTJIMYUSL PACTUTEIHHOW, >XUBOTHOW U

IrpuOHON KIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpbhl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAJIMKC, MX
¢yukuuu. [1nasmatuueckas meMOpaHa, e€ cBoiicTBa U pyHkiuu. L{utomiazma u eé
opranousibl. OnHOMEMOpaHHbIE OpraHOWIbl KJIETKU: 3HJOIMJIa3MaTH4ecKas CETh
(BIIC), ammapar ['ombmxu, ausocoMmsel. [1oiryaBTOHOMHBIE OpraHOUABI KJIETKU:
MUTOXOHJIpUM, IIacTUAbL. [lpoucxokaeHne MUTOXOHApPUM M miuactui. Bunel
wiactua. HemeMOpaHHbIE OpraHoMbl KJIETKH: PHOOCOMBI, KJIETOYHBIH IEHTD,

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

(hepMEHTOB B OOMEHE BEIECTB U MPEBPALLIEHUN PHEPIUU 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
IPOJYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocHuHTe3. XEeMOCHHTE3MpYyIOIue 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 MeHnose. KpoccuHrosep. buonormdeckuil CMbICH H

3HaYEeHNE Melio3a

5.4

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

CTPOEHUS AULIEKIETOK U criepMaTo3ouaoB. Omionorsopenue. [laprenorenes

5.5

WnpuBunyansHoe — pa3BuTHE — (OHTOreHes).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Otanbl SMOPUOHATIBHOTO PAa3BUTHUS y MTO3BOHOUHBIX >KHBOTHBIX:
JIpOOJICHHE, TacTPyJIsIus, opraHorene3. IlocTaMOpuoHanbHOE pa3BuTHE. THITBI
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 TEHETUKU. MeToapl TEHETHKHU
(rudpu10TOTrNYECKUH, LIUTOT€H e TUYECKUM, MOJIEKYJIAPHO -T€HETUYECKUH).
OCHOBHBIE TeHETUYECKHE MOHATUS. | eHeTuueckasi CHMBOIMKA, UCIONb3yeMasi B

CXeMax CKpellUBaHUI

6.2

3aKOHOMEPHOCTH HACIICIOBAHMS TPU3HAKOB, yCTaHOBJIeHHbIE . MeHneneM.
MoHoruopuIHOE CKpelMBaHue. 3aKOH eIuHOooOpa3us THOPHUIIOB TIEPBOTO
nokoneHus. [IpaBUi0O JOMUHHpPOBAHUS. 3aKOH pACHICIUICHUS ITPU3HAKOB.
l'umotesa uyncrorel ramer. [loHOE ¥ HETTOTHOE TOMIUHUPOBAHUE.

JuruOpunHoe ckpenBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBAHUS TPU3HAKOB.
[{uToreHeTHYECKNEe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUS. AHAIM3HUPYOIIEe
CKpemuBaHue.  Vcmonp3oBaHWE — AHATM3MPYIOMIETO  CKPCIIUBAHUS  JUIS

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 moma. XpoMOCOMHOE ONpeAereHne Ioja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. TI'omorameTHnsie u IeTeporaMEeTHbiC OpPraHu3MBI. HaCHeI[OBaHI/Ie

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

W3meHunBOCTh. Buabl M3MEHUMBOCTU: HEHACIIEACTBEHHAs M HACJEICTBEHHAs.
Ponp  cpenbl B HEHACIENCTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOIU(UKALMOHHOW M3MEHYMBOCTH. BapuanMoHHBIA psg W BapUalMOHHAs
kpuBasg. Hopma peakuuum npusHaka. KonMuecTBEeHHbIE U KadeCTBECHHBIC

IPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTU

6.5

HacnencrBenHnas, uWad TeHOTHIHYECKAs, H3MEHUYMBOCTh. KoMOMHATHBHAS
W3MEHUMBOCTh. Melio3 W TI0JIOBOM TMpOIEecC — OCHOBa KOMOWHATHBHOM
W3MEHUMBOCTH. MyTalmoHHass M3MEHYUMBOCTh. Kiaccudukanus MyTallnid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MPUYMHBI MyTauuid. MyTareHHbIe
(bakTOphL. 3aKOH TOMOJIOTHYECKUX PSAOB B HACTIEACTBEHHOM n3MenunBoctu H.U.

Basuiosa

6.6

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

6one3nn. ComaTtnyeckue W TeHEpaTHUBHbIE MYyTaluu. [IpUHIMIBI 310pOBOTO




o0pa3a JKM3HU, JUAarHOCTHKH, MPOQUIAKTUKH M JICUCHHUS T'CHETHYCCKUX
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 opranu3MoB — 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 3KOCUCTEMBI: Ouomacca, MPOAYKLHs. ODKOJIOTHYECKHE
OUPaMUJbL:  TPONYKLUUH, YHCIEHHOCTH, Ouomacchl. CBoOHCTBa 3KOCHCTEM:

YCTOMYUBOCTb, CAaMOperyJsiius, pa3Butue. CyKueccus

4.3

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

AHTpOIIOT€HHBIE 3KOCHCTEMBI. ATPO3KOCH CTEMBI. YpbosKocuCTEMBI.
buonornueckoe u X0351ICTBEHHOE 3HAUEHUE aIrPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpa3zue kak (akrop ycroiunBocT dKkocucreM. CoxpaHeHue

OMOJIOrMuecKoro pasHooOpa3us Ha 3emie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panuubl, coctaB U CTpPyKTypa
6uocoepsl. Kuoe BemectBo U ero ¢ynkuuu. OcobeHHoctu O6uochepsl Kax
rio0anbHON 3KocucTeMbl. J[MHaMuyeckoe paBHOBeCME W oOOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemiecTB M OMOr€OXMMHUYECKHE LHKJIBI 3JEMEHTOB

(yrnepona, azora). 3oHaIbHOCTh OMOchepbl. OCHOBHBIC OMOMBI CYIITN

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

AJOKYMEHT MNMoArmcAH
QNEKTPOHHOW NMOAMUCHIO
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