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MHNOACHUTEJIBHASA 3AITMCKA

[lpu pa3paboTke mporpaMMbl N0 OMOJIOTHH TEOPETHYECKYIO OCHOBY JUIS OIPEICIICHUS
NOJIXO0M0B K (OpMHpOBaHHIO cofepkaHUs YydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuentyanbabie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJICH, COAEpKAHUS,
pe3yabTaToB O0y4YeHHsS W TPEOOBAHWH K YPOBHIO IMOJATOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
O0IMIMX LEeNSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deaepanun, a TakkKe MOJI0KEHUS O criennuduke OMOIOTHH,
e€ 3HAYCHWU B TIO3HAHHMM XUBOW MPHUPOJABI U 0OECIIEYCHUU CYIIECTBOBAHUS UYEIOBEUYECKOIO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, ONpPEETICHBl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OWoJoTUN U €€ CTPYKTYpa.

[IporpamMma no 6uonoruu Ja€T mpeacTaBiIeHue o Uensx, 00 o0uieil crpareruu 00y4eHus,
BOCIIUTAaHUS M Ppa3BUTHS OOy4arolIMXcs cpencTBaMu  ydeOHoro mpenmera «buomorus»,
onpezenser 00sA3aTeNbHOE NPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpYy, pacupeleieHHe 0
paszenaM M TeMaM, PEeKOMEHAYEMYIO IOCJIe0BATENbHOCTh HM3YYeHHUs y4eOHOro MaTepuasia c
y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30oBaTeIbHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yJarOMIUXCS.

B nmporpamme 1m0 OHOJOTMHM TakKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM H TPEAMETHBIM pe3ylbTaraM oOy4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHON EATEILHOCTH/y4eOHBIX ACHCTBHI 00ydyaronmxcs mno
OCBOCHHMIO COJIEP)KaHHUS OMOIOrMYECKOr0 00pa30BaHMs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEeHb) peajan30BaH MPHUHIIUII
NPEeMCTBEHHOCTH B UW3Y4YCHHHM OHONOTHH, Onarogaps dYeMy B HEW MpPOCMAaTpUBAETCS
HaNpPaBJICHHOCTh HAa Pa3BUTHE 3HAHUI, CBA3aHHBIX ¢ (POPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IEHHOCTHBIX  OpPWUEHTAIMi  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHS,
NpPEJCTaBICHU O 3J0pPOBOM 00pa3e KU3HU M OEpeKHbIM OTHOILICHHEM K OKpY>Karomei
npupogHoi cpene. [losToMy Hapsay ¢ u3ydyeHHEM OOIIEOMOIOTMYECKHX TEOpHH, a TaKkKe
3HAHHUN O CTPOEHUU KHUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOIIECCOB B TpOrpaMMe MO OHOJOTMM YJEeJIEHO BHUMAaHHE HCIOJIB30BAHUIO MOTYYEHHBIX
3HAaHUI B IOBCEIHEBHOM JKMU3HU JJIsl PEIICHHS MPUKIATHBIX 33/1a4, B TOM YHCJIE: MPO(QUITAKTHKH
HACJIEICTBEHHBIX  3a00NIeBaHUN  4YeNOoBEeKa, MEANKO-TEHETHUYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHMS KOJOTMUYECKH IeJIeCO00pa3HOro MOBEACHUS B OKpY’Kalollel MPUPOIHON cpene,
aHalM3a BIMSHUS XO3SHCTBCHHOW JESATEIBHOCTH 4YeJIOBEKa Ha COCTOSHHWE NPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIIEHWE BHMMAHUS K MPHUKIAIHON HAMpaBICHHOCTH Yy4eOHOTO
npeamera «bHONIOTHS» MPOAMKTOBAHO HEOOXOJUMOCTBIO OOECTICUCHHS YCIOBHH Il peIIeHUs
OJIHOM M3 aKTyallbHBIX 3a/1a4 HIKOJFHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpast MPEANoIaraeT
(dopmupoBaHHe Yy OOYYaIOIIUXCS CIIOCOOHOCTH agalTUPOBATbCS K M3MEHEHHSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHUMAaeT BaxkHoe MecTo. OHa
obecrnieunBaeT (popMupoBaHHE Yy OOy4alOMIMXCsl MPEACTABICHUH O HAay4yHOM KapTHHE MUDA,
pacmupsieT U 0000IIaeT 3HAaHHUS O KUBOH MPUPO/IE, €€ OTIMYUTEIHHBIX MPH3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MaET YCIOBUA JUIA: TO3HAHHUS 3aKOHOB J>KUBOW MPHUPOJBI,
¢dopmupoBaHUs (YHKIIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 30POBOTO M Oe3omacHoro obpasa
KHM3HH, YKOJIOTHUECKOTO MBIIUICHUS, [IGHHOCTHOTO OTHOIICHHUS K )KUBOW MPHUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHume OMOJIOTHS HWMEET TakXKe JUIsl peIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJla4 CPEAHEro 00Iero o0pa3oBaHus, conuanu3anuu odydatomuxcs. M3yuenne



Ounoaorun o0ecrnieunBaeT YCIIOBUS JUISL dbopMupoBaHus MHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOrMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 APYrUX Y4eOHBIX IMPEIMETOB, B
YaCTHOCTH, PU3UKU, XMMHUHU U reorpaduu. Ha3BaHHBIE MOTOKEHUS O MpeJHA3HAYCHUH y4eOHOTO
npeamera «buONMOTHS» COCTaBUIM OCHOBY Ui OIpENeNeHUs TIOIXOJ0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €r0 CO/AEPKaHUS, IPEICTABICHHOTIO B IpOrpaMMe M0 OMOJIOTHH.

OT160p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UIUK KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPBIM OOYYaIOIIHeCcs JOJKHBI
OCBOUTH 3HAHMSI U YMEHHMs, 3HAUUMBbIEC Ui (OPMUPOBAHUS OOIIEH KYJIbTYpBI, ONpPENEISIOLIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAloIIel NpUpPOJHON cpele, BOCTpeOOBaHHBIE B
TOBCE/THEBHOW JKU3HU U MPAKTUUECKOU JesTenbHoCcTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUA
3aHMMAIOT DJIEMEHTBHl COJAEp)KaHMS, KOTOpbIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MIPENCTABIEHUI O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMX JUYHOCTH, CIOCOOCTBYIOLINX I'YMaHU3alUK OMOJIOTHYECKOro 00pa30BaHusl.

CtpykTypupoBaHHe cOJEp>KaHUS y4eOHOro Marepuana B MporpaMMe M0 OWOIOTHUH
OCYILECTBIICHO C Y4ETOM HMPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMUUTENBHBIX 0COOEHHOCTSIX
JKUBOM TIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMy M JBOJIOLUU. B COOTBETCTBMM C 3THM B
CTpYKType yueOHoro npeameta «buonorus» BbIAEICHBI CIACAYIOUINE COAEpKaTeIbHbIC JTUHUU:
«buonorus xak Hayka. MeToapl HaydHOro Mo3HaHUs», «KieTka kak Ouojoruueckas cucremay,
«Opranusm kak Ouonoruueckas cucrema», «CuctemMa ¥ MHOroodpasue OpraHMuecKoro Mupay,
«OBOJIIOLINSA KUBOU MPUPOABI», « IKOCUCTEMBI U MPUCYILIIUE UM 3aKOHOMEPHOCTH.

Hens m3ydyenuss ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJCHHE
OoOy4aloIUMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHU3alui >KUBBIX CHUCTEM
pa3Horo paHra u nNpuoOpeTeHne yMEHHI MCII0JIb30BaTh 3TU 3HAHUS Ul TPAMOTHBIX JIEHCTBHIA B
OTHOIIICHUN OOBEKTOB KUBOW MPHUPOJIBI U PEIICHUS Pa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieuynBaeTCs PeLIeHUEM CIeIyIOIUX 3a/1a4:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpUSAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWJIaX, CIYKAIIMX OCHOBOM sl (OPMHUpPOBAHUS
MIPEICTABICHUII O ECTECTBEHHO-HAYYHOW KapTHHE MMpa, O METOJaX HAy4YHOro IIO3HaHWMS,
CTPOCHUH, MHOTOOOpa3sMM U OCOOCHHOCTSIX KHBBIX CHCTEM Pa3HOrO YPOBHS OpraHHU3alii,
BBIJIAIOLIMXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dbopmupoBaHHe y O0y4aromuXcs IMO3HABATENbHBIX, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IpoIecce aHaIKM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHM HAYyYHBIX B3IJISJIOB,
nAel U MOAX0/10B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy oOOydaromuxcsi oOuel KyabTyphl, (YHKIUOHAJIbHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHUBATH SIBJICHUS OKPYXAIOIIEro MUpPA >KUBOM MPUPOABI HA
OCHOBAHMU 3HAHHUH U ONIBITA, MOJYYCHHBIX IPU U3yYEHUN OUOJIOTUH;

dbopmupoBaHre y 00yJaronuxcsi YMEHHWHW HWIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHMW B MPaKTUYECKOW NEATEIbHOCTU YEJIOBEKAa, Pa3BUTHM COBPEMEHHBIX MEIMLIMHCKHX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KUBOM MPUPOJIBI,
HE00XO0AMMOCTH OEpeXKHOT0 OTHOILIEHUS K Hel, COOMIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJIOrNYECKUX UCCIIEIOBAHNM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWMN [JIsl TIOBBIIMICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYpPBI, 1151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MPUMEHCHHE TPUOOPETEHHBIX 3HAHWKW M YMEHUH B TMOBCCAHCBHOW JKU3HM JIJIS OLICHKH
MOCIIEJICTBUI CBOEH NEATEeIHbHOCTH IO OTHOIIEHUIO K OKpYXKAIoIIeH cpelne, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOTIOICHHE Mep MPO(HIaKTHKH 3a00JIeBaHU.

B cucteme cpeanero odmiero oopasoBanus «buosorusy», uzydaemas Ha 0a30BOM ypOBHE,
SBIISIETCA O00S3aTeIbHBIM YY€OHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOM 0O0JacTH
«EcTecTBeHHO-HAyYHBIC TIPEIMETHIY.

Jlnist u3ydeHusi OMOJIOTUU Ha 0a30BOM YPOBHE CPEIHEro OOIIero 00pa3oBaHHs OTBOIMUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Heieno).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMM, TEXHUUYECKUMHU M JIPYTUMHU
€CTCCTBCHHBIMU HayKaMmu, (uiiocodueid, 3TUKOW, 3CTETUKON W TpaBoM. Ponb Ouosoruu B
(hopMUPOBaHUH COBPEMEHHON HAyYHOW KapTHUHBI Mupa. CucTteMa OMOJIOTMYECKUX HaYK.

MeToab!l TO3HAHUS KUBOW MPUPOAbI (HAOIIOEHUE, SKCIIEPUMEHT, ONMCAaHKUE, U3MEPEHHE,
KJIaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAS 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

Iloptpetsr: Y. [apsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTO bl TO3HAHUS )KUBOM IPUPOBD).

JlaGopaTopHble U NpaKTHYeCKHe padOThI:

[IpakTueckas padora Ne 1. «Mcnonb3oBaHuE pa3IUYHBIX METOAOB IPU H3YyYEHUU
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBbI M X OPraHU3aIUs.

XKusbie cuctembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouosioruu. OTianyue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU ITPUPOIBI.

CpoifcTBa OMocucTeM M HUX pa3HooOpa3ue. YPOBHU OpraHM3allUd OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumuu:

Tabmuuel u cxembl: «OCHOBHBIE NPU3HAKU KHU3HUY», «YPOBHU OpraHU3alMHN >KUBOMN
IPUPOIBI».

O6opynosanue: Mojaens Monekynsl JJHK.

Tema 3. Xumuueckuii cocTaB U CTPOeHHE KJIETKH.

XUMHUYECKUH ~ COCTaB  KJIETKM.  XMMHMYECKHE  DJIEMEHTBl:  MaKpOdIJIEMEHTHI,
MUKpO3J1eMeHTHI. Bojia 1 MUHepanbHbIE BEIlIECTBA.

OyHKIMKA BOABI M MHUHEPAIbHBIX BEIIECTB B KieTke. [lomnep:kaHme OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHre OelKOB. AMUHOKUCIOTE — MOHOMEDHI OenkoB. HezameHnumbie
U 3aMEHHMble AMUHOKUCIOTHI. AMUHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYphl O€IKOBOH
MOJIEKYJIbI (TIEpBUYHAsI, BTOPUYHAs, TPETUYHAsT U YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenkoB. buonornyeckue GpyHKuu OEITKOB.

depmeHThl — OMosornyeckue karanuzatopel. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cremuduuHoct.  Kodepmentsl. Butamuubel.  Omimyust  (GEepMEHTOB  OT
HEOPraHMYECKHUX KaTaIU3aTOPOB.

VYraeBoasl: MOHOCaXapH bl (TIII0K03a, pubo3a 1 J1e30Kcupud03a), AucaxapHibl (caxaposa,
JaKTO3a) W ToJHcaxapuabl (Kpaxmal, TJIMKOTeH, LEeJUI0i03a). buonorunueckue ¢GyHKIUU
YTJII€BOJIOB.

Jlumuapl:  TpurmMuepunsl, ¢ochomunuasl, crepouasl. [uapodmibHO-rHAPODHOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JHUIHIOB KaK
VICTOYHUKOB DHEPIUH.



Hyxneunoseie kucnotsl: JIHK u PHK. Hykiieotunbpl — MOHOMEpBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne m ¢ynxuuu PHK. Buast PHK. AT®: crpoenue u
¢GbyHKINN.

Hutonoruss — Hayka o kierke. KierouHas Teopus — MpuMep B3aUMOJCUCTBUS UICH U
(hakTOB B HAyYHOM MO3HAHUHU. METO bl U3yUCHHUSI KIETKH.

KneTka kak nmenocTHas xwuBas cucreMa. OO0Imue nMpu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
MeM6Opana, monekynsl JIHK kak renerudeckuii anmnapat, cucteMa CUHTe3a Oelika.

Tumbl KJIETOK: DJyKapHOTHUYeCKass H mIpokapuoTtudeckas. OCOOCHHOCTH CTPOEHUS
npokapuoTHuueckoi kiaeTku. Kinetounas crenka Oakrepuii. CTpoeHHE SyKapHOTUYECKOU KIETKH.
OcCHOBHBIE OTJIMYUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAS CTEHKA, TIIMKOKAJIHMKC, MX (DYyHKIHH.
[Tnasmatnueckass MemOpaHa, e€ cBoiicTBa W (yHKIWU. [luTorurasma u €€ OpraHOWbI.
OnnomemOpannble opranousl kietku: DIIC, anmapat ['onbaxu, 1muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJApPUH, IIacTUibl. I[IpoucxoxkieHne MHUTOXOHAPUNA U TIACTHI.
Bunst mnactun. HememOpanHbie opraHOUAbI KJIETKU: pUOOCOMBI, KJICTOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPraHOUIOB KIETKU. BKitoueHus.

SAnpo — perynsTopHslii eHTp kieTku. CTpoeHue sapa: sjaepHas 000J0uKa, KaproIuia3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. llneiinen, P. Bupxos, Ix. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B  HEXKHUBOH  HPUPOIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KHUBOM IIPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckas TabauIa XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJbD», «bruocunres 6enka», «CTpoeHue Molekyibl Oenkay, «CTpoeHne GpepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Crpoenne monexkynsl AT®», «CTpoeHHE 3yKapuOTHYECKOU
KIeTkn», «CTpoeHue XHUBOTHOM KiIeTKu», «CTpoeHue pacTUTeNbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUYECKOM KIEeTKH», «CTpoeHUe Apa KIETKU», «YTIAEBOAB, «JIumuab.

OO6opynoBaHue: CBETOBOW MHKPOCKON, 00OpyHIOBaHWE IJisi MPOBEICHUS HAOIIOJICHHUIA,
M3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTEpHAIbHBIX
KJIETOK.

JlabopaTopHble 1 npakTHYecKue padoThbI:

JlabopaTopnast pabota Ne 1. «/3ydeHne KaTaquTHYECKONW aKTUBHOCTH (epMEHTOB (Ha
MpuMepe aMuia3bl WA KaTalla3bl)».

JlaGopaTopuast padota Ne 2. «M3yueHue cCTpoeHUs KJIETOK pPACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. ’KusHeaessTeIbHOCTD KJICTKH.

OO6meH BemiecTB, WIM MeTa0oim3M. AccuMwisanus (TUTACTHYECKUN  OOMEH) |
TUCCUMMIIALINSA (HEPreTUYecKnii oOMeH) — IBe CTOPOHBI €MHOTO Mpoliecca MeTtabonusma. Poib
3aKOHOB COXPAHEHMs BEILECTB U SHEPIrUU B IOHUMAHUU MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBI U TeTepoTpodubid. Pons pepmeHTOB B 0OMEHe
BEILECTB U NIPEBPALLEHNUH SJHEPTUH B KIIETKE.

@®otocunre3. CseroBas u TemHOBas ¢a3bl ¢orocuHTe3a. Peakmuum ¢dorocuHTE3A.
D¢ dekTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A JIJIs1 KU3HH Ha 3emiie. BiusHue yciaoBuit
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHHS €r0 IPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.



XeMocHHTe3. XEeMOCHUHTE3UpyoIlIue OakTepuu. 3HAUeHHE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

DHepreTndeckuii oOMEH B  KJIETKe. PacuieryieHWe  BEIIeCTB, BBIACICHHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTallbl 3HEpreTuyeckoro ooMena. [ nukonus. bpoxxenue u
ero Buabl. KuciopoaHoe oOkuclieHHME, WIM KIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochoprmmpoBanue. DPPEKTUBHOCTH IHEPTrETHISCKOrO 0OMEHa.

Peaknun matpuuHoro cuHTe3a. I'eHermueckas wuHpopmarus u JIHK. Peammzamms
reHeTudeckoil nHdopmau B kieTke. ['eHeTHueckuit Kox M ero cBoiicTBa. TpaHckpumuus —
matpuuHbiii cuate3 PHK. Tpancnsuus — GnocunTes Oenka. Dtambl TpaHcusiuu. KogupoBanue
aMHUHOKHCIIOT. Posis prbocom B OnocuHTE3€E OerKa.

Hexnerounsie ¢opmbl Ku3HH — BUpPYCHl. Mcrtopust oTkpeiTusi BupycoB (. W
NBanoBckuii). OcOOEHHOCTH CTPOCHHSI M KU3HEHHOTO ITMKJIa BUPYCOB. bakrepnodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMbIE BUpycaMu. Bupyc nMMyHOnedUIIUTa YeTOBEKa

(BUY) — Bozoyaurens CIIM/a. OOpaTHasi TpaHCKpHUIIMsA, peBepTa3a W HWHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUS] BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

[optpetsr: H. K. Konsnos, JI. . UBanosckuii, K. A. Tumupszes.

Tabmumpr w  cxembl: «Tumbel  maTaHmsy», «Metabonusm»,  «MUTOXOHIPHUS,
«OHepreTrueckuii 0omen», «Xmoporacty, «Porocunred», «Ctpoenue JIHK», «Ctpoenue u
dbyHkunoHupoBanue TeHay, «CuHTe3  Oenka», «l'eHermueckwii  kom», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHbIH 1wKa Bupyca CIIMJla, Oakrepuodaray,
«Pennukanus JTHK».

Ob6opynoBanue: monenu-anminkanuu «Yasoenue IHK um tpanckpunmms», «buocunres
oenkay», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JTHK.

Tema 5. PazmHokeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1MWK, WIM >KU3HEHHBIM LMK KiIeTKW. MHTepdaza m murtos. Ilpomeccsl,
nporekarmue B uHTepdase. Pemnmukanus — peakuuss marpuunoro cuare3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUTOMAHBIA W TarUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuasl. [[uTomornyeckre OCHOBBI Pa3MHOXEHHUS M WHIUBHAYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Cramum murtosa. [lporecchl, mpoucxoasuyme Ha pa3HbIX
CTaAusX MUTO3a. brojlornueckuii CMbICI MUTO3a.

[Iporpammupyemasi TuO€Ib KJIETKH — aromTo3.

®dopMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecrojoe | TojoBoe. Buael Oecmnosoro
Pa3MHOXXEHHUS: JEJICHHE HaJIBOE, MOYKOBAHHE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHMPOBAaHWE OPTaHU3MOB, €T0 3HAUCHUE IS
CCIICKITUH.

[TonmoBoe pa3zMHOXKEHUE, €T0 OTIHYHUS OT OECIOIOTO.

Meito3. Craguu meno3sa. Ilpoueccel, mpoucxondimme Ha craausx menosa. [loBemenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca U 3HaYEHUE MENH03a.

l'ametorenes — mporecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBEIC JKeTe3bI:
CEeMCHHHMKHU W snyHUKHA. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KIETOK — raMeT (CrepMaTo30HI,
SMIIeKIeTKa) — crhepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHUS SHIEKICTOK U
criepmaTto3ouaoB. OmrogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). ODMOpHOHAJIBLHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl 3MOPUOHATBFHOTO PA3BUTHS Yy MO3BOHOYHBIX JKMBOTHBIX: IPOOJICHHE, TacTpyJIsIus,



opranoreHes. IloctamOpuoHanbHOe pa3BuTue. TUIBI MOCTIMOPUOHATBHOTO PAa3BUTHUSA: MIPSIMOE,
HenpsMoe (IMYMHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pazButue pacteHnii. OHTOre€He3 BETKOBOT'O PACTEHHS: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHS.

JdemoHcTpaumnu:

Tabauupl u cxembl: «@oOpMbl pa3MHOXKEHUSI OPraHU3MOBY, «/IBOWHOE OIJIOJOTBOPEHHUE Y
LBETKOBBIX pAacTeHU», «BereratuBHOe pa3MHOXKEHHE pacTeHUui», «llejieHne KIETKU
Oakrtepuit», «CTpoeHHE TMOJNOBBIX KJIETOK», «CTpoeHHe XpoMocoMbl», «KIeTOUHBIN MUK,
«Perumukanusa JTHK», «Mwuto3», «Meiio3», «IIpsimoe u Henpsimoe pa3zBuTtue», «l'ameTorenes y
MJIEKOIMTAIOIUX U YesloBeKa», «OCHOBHBIE CTA/IUN OHTOT'€HE3a).

OO6opynoBaHue: MHUKPOCKOI, MHUKpompenaparsl «CrnepMaTo30uabl MIIEKOIHUTAOLIET0»,
«litnexnerka Miekonurawoomero», «KapuoknHe3 B KiI€TKax KOpelIKa JIyKa», MarHUTHas
Mojenb-anmuukanus «/lenenne knetkn», moaens JTHK, Monens meTadazHoil XpoOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKue padoTbi:

JlaGopatophas pabota Ne 3. «HabmiogeHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka Ha
TFOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopHass pabotra Ne 4. «/3ydeHHe CTpOEHMs IOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieicTBEHHOCTh U H3MEHYHUBOCTh OPraHU3MOB.

IIpenmMer u 3amaum reHeTuku. Mcropus pa3BuTus reHeTHMKU. Ponb 1mutonoruu u
SMOPHOJIOTMH B CTAHOBJIEHUH T'€HETUKU. BKitag poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHEeTUKU (THOPUAONIOrMYECKHH, LHUTON€HETUYECKUH, MOJIEKYJISPHO-
reHeTuueckuii). OCHOBHBIE TEHETUUECKUE MOHATHUS. ['eHeTn4eckass CHMBOJIMKA, UCTIOIb3yEMasl B
CXEMaxX CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HACJIENOBaHUSA  IPU3HAKOB, ycTaHOBiIeHHble [.  Menzgenem.
MonorubpuiHoe cKpeuBanyue. 3aKoH eAMHO00pasusi THOPUIOB epBOro nokosnexus. Ilpasuno
JOMMHUPOBAaHMS. 3aKOH paclleryIieHusl MpU3HaKkoB. l'umore3a wuctoTel ramer. [lomHoe u
HEMOJIHOE JOMUHHUPOBAHMUE.

JurubpugHoe  cKpemMBaHME. 3aKOH HE3aBUCUMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AMTMOPHIHOIO CKpEIIMBaHMS. AHAIU3UPYIOIIEe CKpEIUBaHME.
Hcnonb30BaHue aHATU3UPYIOLIETO CKPEIIMBAHUS ISl ONPEAETIeHUs TeHOTUIIA OCOOH.

CuemnnenHoe HacieqoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJeI0BaHUIO TeHOB. HapymeHnue cuenieHus reHoB B pe3yJbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. | €eHETUUECKUE KapTBhl.

I'eneruka monma. XpoMOCOMHOE OMNpezesieHUe Mojia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble OpraHusMmel. HaciienoBaHue NpPU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUibl M3MEHYMBOCTHU: HEHACIIEICTBEHHA U HACJIEACTBEHHAs. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTePUCTUKA MOJU(PHUKAIMOHHON H3MEHYHBOCTH.
BaprannonHssiil psag u BapuanmoHHas kpusas. Hopma peakuuum npusnaka. KommyecTBeHHbIE U
KayeCTBEHHbIE IIPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHUYNBOCTH.

HacnenctBeHnHasi, WM T€HOTUIIMYECKAs,, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHBOCTD.
Meiio3 © TOJIOBOM TpoIlecC — OCHOBa KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMOHHAS
n3MeHunBocTh. Kiaccugukanus MyTauuid: IeHHble, XpOMOCOMHBIE, I'€HOMHble. YacTora U



MPUYMHBl MyTaluii. MyTtarensbsle (akTopbl. 3aKOH FOMOJIOTHUECKHUX PSIIOB B HACIIEJICTBEHHOM
n3MenunBocty H. M. BaBuiosa.

Buesinepnas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuorunm denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TreHeAIOTUYeCKU, OJIM3HEIOBbIM, IUTOICHETUYECKUH, OMOXUMHYECKHH, MOJEKYISIpPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpe/eJIeHUEe TEHOTHUINA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
reHOTUIIUPOBaHue, B ToM uucie ¢ nomoulpto I1[[P-ananusza. HacnencrBennsie 3a0osieBaHus
YernoBeKa: TeHHble O0oJie3HH, OONEe3HHM C  HACJIEJACTBEHHOW MPEeapacHoOkKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpunHuMIBI 3710pOBOrO 00pa3a KU3HHU, TUATHOCTUKU, MPO(YUIAKTUKUA U JICUCHUS TeHETHYECKHX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHHWE MEIMULMHCKON TIE€HETHKU B
MPEeIOTBPALLEHUH U JICYEHUN TeHETUUECKUX 3a00JIeBaHUI YeloBeKa.

JdeMmoncTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuier u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IIUTOTEHETHYECKass OCHOBAY,
«3aKkOH paclielyieHUs] MU €ro LHUTOTeHETHYeCKas OCHOBa», «3aKOH YHCTOThI TaMeT»,
«durubpunnoe ckpeumBanuey, «lLluTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Meno3», «B3anmMoneicTBre amielbHbIX F€HOBY, «l €HETUYECKUE KapThl paCTEHUM, KUBOTHBIX
n 4yesioBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTumpl 4YenoBeka U IKUBOTHBIX», «Buasl wu3MeHUYHBOCTHY, «MoaudukanoHHas
n3MeHYNBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHka rpymnm KpoBu», «MyTanmoHHas
U3MEHYUBOCThY.

O6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpenuBanue», «HemomHoe
ToMUHUpOBaHUeY, «Jlurnbpumnoe ckpemuBaHuey, «llepekpéct XpoMocom», MHUKPOCKON H
MuKpomnpenapat «/Ipo3oduna» (Hopma, Mmyranuu GopMbl KPbUILEB U OKPACKU Tena), repdapuit
«I"opox MOCceBHOW».

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlaboparopHas padota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO U JTUTHOPHTHOTO
CKpEIIMBaHUs Y AP030(HUIIbI Ha TOTOBBIX MUKPOTIPETapaTaxy.

JlabopaTtopnast padota Ne 6. «3ydyenne MoauduKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BApUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyrtamuii y Jpo3o(uiabl Ha TOTOBBIX
MHKpOIIpenapaTax».

[paktuyeckas pabora Ne 2. «CocTaBieHHE U aHATIN3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesnexkuusi oprann3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPoIecC. 3apoXIeHUE CeNeKIMU U aoMectukanusd. Yuenue H. U.
BaBuioBa 0 1EHTpax NPOUCXOXKICHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKIECHUS JOMAIIHUX )KMBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJBI CENeKIMU. MacCcoBbIi U WHAMBUAYAIbHBIN OTOOPHI B CENEKIIUU
pacTeHui 1 XUBOTHBIX. OIIEHKA dKCTephepa. bIU3KOpOICTBEHHOE CKpENIMBAHUE — MHOPHIMHT.
Uucras nunua. CkpemuBaHWe YHCTBIX JUHWA. ['ereposuc, wim rUOpUAHAS CHIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanénHHas TuOpuauzanvs W e€ YCHEeXH.
HcKkyCcCTBEHHBINT MyTareHe3 M MOJYyYECHHUE MOJUILIOUAOB. JOCTHKEHHUS CENEKLIHUH PACTEHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosorus kak oOTpaciab MNPOU3BOJACTBA. ['€HHAs WHXEHepUsA. OTallbl CO3JIaHUS
pexomOunanTtHoi JIHK u TpaHcrenneix opranusmoB. Kierounas wumxkenepus. KietouHbie
KyJIbTypbl. MUKPOKJIOHAFHOE pa3MHOKEHHE pacTeHuid. KitoHupoBaHue BBICOKOIPOTYKTUBHBIX
CEIIbCKOXO3SUCTBCHHBIX OpPraHU3MOB. OKOJOTHYECKHE U IJTHYecKue mpodsembl. MO —
TeHEeTHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuier U cxeMbl: kKapTa «LIeHTpBI MPOWCXOXKIECHUS W MHOTOOOpa3usi KyJIbTYpPHBIX
pactenuit», «Ilopoapl mOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTmnanéHHas
rubpunm3aus», «Paborel akamemmka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypsl UM KIOHUpOBaHHE», «KOHCTpynMpoBaHHE W TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: My KM TUIOOB M KOPHEIUIOAOB AMKUX (OPM MU KYIBTYPHBIX COPTOB
pacrenuii, repOapuit «CelbCKOX03sICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Oxckypcusi «OCHOBHBIE METOJIBI U JAOCTUIXKEHHUsSI CENEKLUMU PACTeHHM W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENIbHBIA y4acTOK, B TEIIMYHOE
X035UCTBO, TaOOPATOPHIO arpOYHUBEPCUTETA UIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBosronHOHHAS OMOIOTHSI.

[Ipennocsiiku BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIIOLMOHHAA TEOpHUs U €€
MecTo B Ouosioruu. BnusiHue 3BOJIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUU U IPYTHX HaYK.

CBunerenbctBa sBomOIMH. [lageoHTolOrMYeCKUe: TOCIEA0BATEIBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKON JIETOMUCH, TIepexoanbie (hopMbl. bruoreorpagpuueckne: cxoacTBO
U paznuuue GayH 1 Gop MaTEPUKOB U OCTPOBOB.

OMOpHUOSIOTHYECKUE: CXOJCTBA M pa3ivyusi SMOPHOHOB pPa3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIC, PYJUMEHTApHbIE OpPTraHbl,
aTaBU3Mbl. MOJEKyIIpPHO-OMOXMMHUYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IIpeanoceliky BO3HMKHOBEHMS J1apBUHU3MA.
JBwkymne Ccuibl 3BOJOUMK BHAOB 1o [lapBuHy (M30BITOYHOE pa3MHOXKEHHE TPU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAeNEHHas H3MEHYMBOCTh, OOpp0a 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopust 3BooIuH (CTD) u e€ 0oCHOBHBIE TTOJOKEHUS.

Muxkposomtorus. [Tonynsaius Kkak eIMHULA BUJIA U 3BOJIOLUY.

JBroxymue cuibl (PpakTophl) SBOJIONMHA BUIOB B NMpUPOJe. MyTallMOHHBIA TpolecC U
KOMOMHATHBHAsT M3MEHYMBOCTh. [lomynsiuoHHble BONHBI M Jpeid reHoB. M3omauus u
MUTpaIys.

EcrtecTtBennbpiii oTOOp — Hampamistoui (aktop sBoionun. DopMmbl €CTECTBEHHOTO
otOopa.

[Ipucnoco0aeHHOCTh OPraHu3MOB KakK pe3yiabTaT 3BoJitouud. [Ipumeps! npucnocodnenuit
y opranuzMoB. ApomMop¢h03bl U UANOAJANTAIINH.

Bung u BunmooOpazoBanume. Kpurtepum Buga. OcCHOBHBIE (GOPMBI BHI000pPA30BAHMUSA:
reorpauyeckoe, SKOJI0rHUECKOoe.



MaK]I)OSBOJ'IIOI_II/IH. q)OpMBI 3BOJIIOUHN: (I)I/IJ'ICTI/I‘IGCKaH, AUBEPIrCHTHAsA, KOHBCPI'CHTHAs,
napaJuieJbHasd. H606paTI/IMOCTL OBOJJIIOIIHNH.

[Iponcxoxnaenne  OT  HECHEUMAIM3UPOBAHHBIX  IPEIKOB. IIporpeccupyromas
crenuanu3anysa. AnanTuBHas paauanys.
JdemoHcTpanmu:

[optpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxemsl: «Pa3BuTHe OpraHudeckoro wmupa Ha 3emiey», «3apoablIlu
MMO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYIIECTBOBAHUEY,
«EcrtecTBennsiii  0TO0p», «MHOroodpasue copToB pacTeHuii», «MHOroobpasue mopoj
JKUBOTHBIX», «Ilommyssiium», «MyTannonHas U3MEHUYUBOCTBY, «ApomMopdo3bI»,
«Mmnoananranuny», «OO0mas aereHepaimsy, «JBwxymme cuiabsl dBomOIMNY», «Kapra-cxema
Mapmipyra mytemectBus Y. [lapsuna», «bopbba 3a cymectBoBanue», «lIpucmocobieHHOCTD
opranu3moBy, «I'eorpaduueckoe Bi1000pa3oBaHuEy, « IKOJIOTUUECKOE BUI000pa30BAHHEY.

O6opynoBaHue: KOJUIEKIIHS HACEKOMBIX C PAa3TUYHBIMHU THUIIAMU OKPAacKu, HAOOp MI0I0B U
ceMsiH, KoJuteKiust «[IpuMephl 3aIUTHBIX MPUCTIOCOOJICHUH Y KUBOTHBIX», MO/IeNb «OCHOBHBIE
HaIlpaBJICHUS YBOJIIOLIUNY, 00BEMHAs MoJienb «CTpOeHUE TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, kojulekius «@DOpMBI COXPaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX U PAaCTeHMI», MoJenb anmumkanusa «llepekpéct XpoMocom», BllaKHbIE IpernapaThbl
«Pa3Butne Hacexkomoro», «Pa3ButHe nArymku», MukpomnpenapaTr «Jposzoduna» (HOpMma,
MyTanuu (OPMBI KPBUTHEB U OKPACKH Tela).

JlabopaTopHble 1 npakTHYecKue padoThI:

JlaboparopHuas padota Ne 1. «CpaBHeHuE BUAOB [0 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnass pabora Ne 2. «OmnucaHue HNpPUCHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHTEJIBHOTO XapaKTeEPa».

Tema 2. Bo3HuKHOBeHHMe M pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TIPEICTABICHUS O 3apOXKACHUM *KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
XKU3HU Ha 3emuie: aOMOreHe3 M MaHCIepMHs. XUMUYecKass 3BONIONUsA. AOHOTEHHBIM CHUHTE3
OpPraHMYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYEeCKOU 3Bosronnu. HavanbHbie stanbl Ounonorudeckoit spomtonuu. ['unoreza PHK-mupa.
®opmHUpoBaHUE MEMOpPAHHBIX CTPYKTYpP UM BOSHHUKHOBEHHE NMPOTOKJICTKHU. [lepBble KIETKH U UX
sBoMoLUA. POPMHUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTraHU3MOB.

PasButne xu3HM Ha 3emsie mo dpaMm U nepuopam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lanmeo3oiickas spa u e€ mepuOAbl: KEMOPHUHCKHIA, OPIOBUKCKHMA,
CUJIYPHUICKHM, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa U €€ Iepruobl: TPHACOBBIN, FOPCKUM, METIOBOM.

Kalino3zoiickas 3pa v € nepuo/ibl: agaeoreHOBbIA, HEOr€HOBBIN, AaHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl IBOJIOLUU
pacTUTEIBLHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHHl W >KUBOTHBIX. [losiBieHwme,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYeCKOro Myupa Kak OTpakeHue 3BOJIOLUU. OCHOBHbBIE CUCTEMATHUECKUE
TPYIIIBI OPTAaHU3MOB.

OBOJIIOLMSL  Y€JIOBEKAa. AHTpPOIOJIOrUsl Kak Hayka. Pa3BuTue mNpeacTaBI€HU O
IPOUCXOXKIEHNUHN YesloBeKa. MeToibl nu3yueHus antpornorenesa. CxoacTBa U pa3jinyusl 4eJI0BeKa
Y KMBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YEIIOBEKa.



JBwxymme cunbl  ((akTopbl) aHTpororenesa. HaciiencTBeHHass HM3MEHUHMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HU, U3TOTOBIIEHUE OPYAHNA Tpy/Aa, MBIIIJICHHE,
pedb.

OCHOBHBIE CTaJIUM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YUEIOBEK yMeEbIi,
UYenosek mnpsmoxonsimuii, YemoBek HeaHaepranbckui, YenoBexk pasyMmHbid. Haxonku
HCKOINIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JACTh PacIpOCTPAHEHUS, 00BEM T'OJIOBHOIO
Mo3ra, 00pa3 *KU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BPOICOUIHAS (E€BpasHiicKasi), HErpo-
aBcTpajioniHas  (PKBaTOpHaJbHAsA), MOHTOJIOMAHAs  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCTIOCOOTIEHHOCTH MPEJCTABUTENIe YEIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHHUSI.
EnunctBo uenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpauuu:

Iloptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmuip! u cxembl: «Bo3aukHoBeHne CoHEYHOU cuCTeMbl», «Pa3BuTHe OpraHnuecKoro
mupa», «PactutenbHas kieTka», <«OKuBoTHas kieTka», «lIpokapuotuyeckas KieTKay,
«CoBpeMeHHasl cucTeMa OpraHU4YecKoro mupay», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHUS
YeJIoBEeKa M 4YeJI0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAaJ€OHTOJIOTMYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOrO 4YesloBeKa», «JlpeBHeilmme mroam», «/IpeBHue moam», «llepsbie
COBpPEMEHHBIE JI011», «UenoBeuecKre pacol».

Ob6opynoBanne: Mymsbku — «[Ipoucxoxaenue uyemoBeka» (OFOCTBI  aBCTPaAJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CICNKH WIH W300paKeHHs] KAMEHHBIX OpyIuit
MEepPBOOBITHOTO YeJIOBEKA (KaMHHU-YOIIEPHI, pyOusia, ckpeda), TeOXpOHOJIOTHYecKas TadIuIa,
KoJuieKuus «@OpMbI COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

[TpakTraeckas padora Ne 1. «M3ydeHHe HCKOMAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIASIX).

DKCKypcusi «IBONIOIHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WU
KpaeBea4eCKuil My3eit).

Tema 3. OpranusMbl 4 OKPYKAKOIIAA cpeaa.

Okojorusi Kak Hayka. 3aJaud M pa3felibl dKOJOTMH. MeToabl 3KOJOTMYEeCKHX
HccIe0BaHU. JKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS ~ OpPraHM3MOB:  BOJAHAsl,  HA3eMHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPUOPTaHU3MEHHAs.

Oxonoruueckue (akropsl. Kimaccudukammss sKogorndeckux (akTopoB: aOMOTHUYECKHE,
OMOTUYECKHUE U aHTPONOreHHbIe. J[elicTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIepaTypa, BIaXHOCTh. DoTonmepuoausMm.
[IpucnocoOneHust OpraHu3MoB K JeiCTBHIO abnoTHYeCKHX (aKTOpoB. bruomornyeckue puTMbl.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHHA:  KOHKYpPEHIIMA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepamus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTHpPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIU3M, HEUTpalu3M. 3HAYeHHEe OMOTHYECKHX
B3aUMO/JICHCTBHIA JIJISI CYIIECTBOBAHMS OPTaHMU3MOB B TIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEPUCTHKU mnonyaanud. OCHOBHBIE TMOKa3aTelyd MOMYJISLNN:
YUCJIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JluHamuka
YHCJIEHHOCTH MOMYJISLUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[optpetsr: A. 'ym6onpaT, K. @. Pynwe, O. ['ekkens.



Tabnuue! u cxemsl: kapta «lIpupoansie 30Hb1 3eMiany, «Cpeapl 0OUTAHUS OPTAaHU3MOBY,
«Doronepuoausm», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISIUA
nHOy30pun-Tyhenpkn», «Ilumensre memmy.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JlaGopatopHas padota Ne 3. «Moponornyeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHHS.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

Ipaktuyeckas padota Ne 2. «Ilonc4€T MIIOTHOCTH MOMYJISIIUKA PAa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo ~ opraHu3MoB  —  Ouoneno3. CTpykTypsl — OuolleHO3a:  BHUIOBas,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumiesas). Buasr-nomuHanTel. CBs31 B OHOIIEHO3E.

DKoJIoTHYecKrue cuctembl (dKocucteMbl). [loHsTHe 00 3KOocucTeMe W OHOTEOICHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: TMPOIYLEHTbl, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (IMUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE TMOKa3aTeld 3KOCHCTEMBI: Ouomacca,
MNPOAYKIHUS. DKOJIOTMYECKHE NHpaMHIbL: TPOMYKIMH, YHUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOHUUBOCTD, CAMOPETYIsLus, pa3Butue. CyKIeccus.

[IpuponHbie 3KOCHUCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOTreHHBIE IKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOodKocucTeMbl. buonornyeckoe u
X03MCTBEHHOE 3HAUYE€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

Bropasznoobpasue kak (akrop ycroiumBocTH sKocucTeM. CoXpaHeHHE OHOIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenne B. W. Bepnanckoro o 6mocdepe. ['panuiel, coctaB U cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuu. OcoOeHHOCTH OMochepbl Kak TI00aTbHONW IKOCHUCTEMBI.
JlunaMuueckoe paBHOBecHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE IMKIIBI 3JEMEHTOB (yrjiepoja, a3ora).
3oHanbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emin. AHTPOTIOTeHHBIE W3MeHeHUs B Onocdepe. ['modanbHbIe
HKOJIOTUYECKHE TIPOOITEMBI.

CocymiecTBoBaHMEe NPUPOBI U yenoBeuecTBa. CoxpaHeHue 6Mopa3Ho00pa3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBa PallMOHATIBHOIO YIPABJICHUS MPUPOAHBIMU PECypcaMH U MX
HCII0JIb30BaHue. JloCTHKEeHNsI OMOJIOTUU U OXpaHa MPUPOIBL.

JdemoHcTpauuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue!l u cxemsl: «llumessie nenn», «buoneHo3: coctaB u cTpykTypa», «lIpupoaHsie
coobmectBay, «lenmu mnuraHus», «OKonoruueckas nupamugay, «buocdepa u yenoBex»,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOHHOTO Jjeca», «buoienos
BofioéMay», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEUCTBUS HA MPUPOIYY,
«BaxHeiile MCTOYHMKM 3arps3HEHMs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeimas
cocrasisromas ouochepsr», «PakTopsl Aerpaganyuu Moy, «l[lapHuKoBbIi d3PPexrT», «DaKTOpHI
paanoaKTUBHOTO 3arpsi3HeHus ouocheprn», «O0mas cTtpykrypa ouochepsi», «Pactnpoctpanenue
XKHU3HH B Ouocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepona B Guocheper,
«KpyroBopoT a3oTa B mpupoze».

Ob6opynoBanue: MO/I€JTb-aNITUKALUS «Tunuyanele OHOLIEHO3BI», repOapuii
«PacturenbHble  coolmiecTBa»,  Kojulekuuu — «buonenos», «Bpemutenum — BaxKHEHIIHMX



CEJIbCKOXO35MCTBEHHBIX KYJIbTYp», TIepOapud U KOJUICKIUM PpPacTeHUH U  IKUBOTHBIX,
MIPUHAJIEKAIUE K Pa3HBIM 3KOJIOTMYECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepanuu, H300paKeHUsI OXPaHAEMbIX BUJOB PACTEHUH U KUBOTHBIX.



IVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS TIPOTPAMMDBI 110 BHMOJIOTMHN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUMA

Cornacuo ®I'OC COO, ycrtaHaBiaMBarOTCsI TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
00y4aromuMHCs MPOrpaMM CpeHeTo oomiero o0pa3oBaHus: TUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType IMYHOCTHBIX pE3yabTaTOB OCBOCHHUS TpeameTa «bBHOJOTHS» BBIICICHBI
CIIEIYIOIIME  COCTABIIAIOLIME: OCO3HAHHE OOY4YalOIIMMHUCS  POCCHUHCKOM  TpakJaHCKOU
UACHTUYHOCTH — TOTOBHOCTM K CAaMOPA3BHUTHIO, CaMOCTOSITEJIBHOCTH W CaMOOIPEICIICHHIO,
HaJIMYMe MOTHBAIlMU K OOYYEHUWIO OWOJOTHH, IEJICHANPABICHHOEC pa3BUTHE BHYTPEHHHX
yOeXKIeHUI TUYHOCTH HAa OCHOBE KJIFOUEBBIX HEHHOCTEW M MCTOPHUUYECKUX TPAIUIMA pa3BUTHUS
OHMOJIOTUYECKOTO 3HAaHWS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIIUXCS PYKOBOACTBOBATHCS B
CBOCH  JESATENBPHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, MPHCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAIUYME SKOJIOTHYECKOr0 IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBHTbH IIETTN U CTPOUTH KU3HEHHBIE TUTIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHHS MpeaMera «BbHomorus» NOCTUTaloTCs B EAMHCTBE
y4eOHOI M BOCHUTATENBHOW AESITEIBHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMHU, UCTOPUYECKHMHU U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSATHIMH B
o0ImiecTBe MpaBWIaMH M HOPMAaMH MOBEAEHHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCTIUTaHHSI M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MIMHU JIMYHOCTH, MAaTPUOTHU3MA,
YBOKCHHS K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPYyAa U CTapIIeMy MOKOJCHHIO, B3aHMHOTO
YBOKEHHs, OEpe)KHOr0  OTHOWIEHHS K  KYJIbTYPHOMY  HAacleOul0 M TPAIULIUAM
MHOTOHalIMOHAJIBHOTO HapoAa Poccuiickoi denepanunn, NpUpOAE U OKPYKAIOIIEH Cpelie.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS YU4EOHOTO mpenMeTa «bBHONOTH» TOKHBI OTpa)XaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYHAIOIIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHCHTAIMH, TO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUH, COOTBETCTBYIOLIUX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHHCKOro  0OIIecTBa,
pacimpeHue >KU3HEHHOTO OIbITa M OMBITa JIEATENFHOCTH B IMPOLIECCE pealu3alliid OCHOBHBIX
HaTPaBJICHUN BOCITUTATEIBHON JESITETLHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIUM  OOyYArOmerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 00IIeCTBa;

OCO3HAaHHE CBOUX KOHCTUTYLMOHHBIX IpaB M OO0SM3aHHOCTEH, YyBa)keHHE 3aKOHA U
MIPaBOMIOPSI/IKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH ACATEIBHOCTH NPU CO3JaHHH YYCOHBIX TPOCKTOB,
peleHnn yueOHbIX ¥ MO3HABATEIbHBIX 3a/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTh  OTPENEeNATh COOCTBCHHYIO TO3HMIHMIO [0 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE  YUYUTBIBAaTh B  CBOMX JICHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHYSI JIFOJICH C Pa3HBIMH YOCKICHUSMH, KYJIbTYPHBIMH [IEHHOCTSIMH U COIHAIBHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHHSI YYEOHBIX,
MO3HABATENbHBIX U MCCIEA0BATENIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB TMPHU 00CYKICHUH CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOW U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON MAEHTUIHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes PoanHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, MPOILJIOE M HACTOAIIEE MHOTOHAIIMOHAJILHOTO Hapona Poccuu;

[ICHHOCTHOE OTHOIICHWE K NPUPOJHOMY HACJICAWI0 W TAMSATHUKAM TIPUPOJIBI,
JOCTH>KEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUMCKHAX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJI0TUY, TOHUMAaHUsI 3HAaUeHHUs OMOJIOTHH B MTO3HAHWHU 3aKOHOB MPUPO/IBL, B AKU3HU YETIOBEKa U
COBPEMEHHOT'0 00IIECTBA;

uaelHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHUIO U 3anmuTte OTedyecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOSHUE YCTOWYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM PpOAMUTENSIM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHSA LIEHHOCTEN CEMENHON >KM3HU B COOTBETCTBUU C TPAJULMUSAMH HapOJOB
Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHIA;

TMOHUMAaHHE SMOITMOHAIIBPHOTO BO3ACHCTBUS KUBON PUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocnUTAHUS, (OPMHPOBAHUA  KYJIbTYPbI 3J0POBbSI H
IMOLMOHAJIBHOI0 0J1IArONOJTYYMsI:

MOHMMaHKE U pealn3anus 310poBoro u 0ezomacHoro odpasa *KHu3HH (340POBOE MUTAHHUE,
coOJIoieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHass (¢u3ndYecKkas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE 1EHHOCTH TMPAaBWJI WHAMBHAYAJIBHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHME TMOCJIEACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpEOJICHUS ajIKOToJIs,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOH AESATEIbHOCTH TEXHOJIOTMUYECKON U COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBINOJHATH  TaKyro
NeATEIIbHOCTD;



UHTEpEeC K PasjInYHbIM cdepaM Npo(ecCHOHANIBHON JeATEIbHOCTH, YMEHHUE COBEPIIATh
0CO3HaHHBIHM BbIOOp Oynymeit npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TFOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO M CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCEH
KU3HU;

7) 3K0JI0rM4eCKOro BOCIUTAHMA:

HKOJIOTHYECKH IIesieco00pa3HOe OTHOIIEHUE K MPUPOJe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIeCTBOBAaHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYpbl: INPUOOpETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLEHKH UX BO3MOXKHBIX IMOCJIEICTBUMN AJI OKPYKaIOILEel Cpeibl;

0CO3HaHME ITI00AIBHOIO XapaKTepa 3KOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTB UCHOJIb30BaTh NpUOOpeTacMble MPU U3YUYEHUU OMOJIOTMM 3HAHUS U YMEHUS
IIPU pEUIeHUU NpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM HPUPOAOIOIL30BAHUEM (COONIIO/IEHHUE
IIpaBWJI TIOBEJEHUS B NPUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE IEHCTBUH, NMPUHOCALIMX Bpel OKpYXKaIoLled NpUpOIHON cpere,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUITHBIE HKOJOTUYECKUE MOCIECACTBHS MpeITPUHUMAESMbIX
JEUCTBUM U MPEAOTBPAILATD UX;

HaJIM4YME PAa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOM KYJIbTYpHhl, OIbITA
JEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS HMMH B
[I03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAJBHOM INpaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
MIPaKTUYECKON AESITEIBHOCTH IKOJIOTMUECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAaykKM U OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOIO Ha JHajore KyJabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U UUTATEIBCKON KYJIbTYPhl KaK CPEJICTBA B3aUMOACHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPAa;

MMOHMMAaHME creun(UKH OUOJIOTUM KaK HAayKd, OCO3HaHMS €€ poiu B (HOPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUHU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaroIieM
MUpE KaK O €IMHCTBE IpPUPOAbI, 4YeJIOBEKa M OOIIeCTBa, B NO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U peIIeHUH IIPOoOIeM COXPAHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU Ul COBPEMEHHOW LMBUIM3ALMU: 00ecreueHust
HOBOTO YPOBHSI Pa3BUTHsI MEIHUIIMHBI, CO3JJaHHE TMEPCHEKTHBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IIOUCKA IMyTeH BBIXOJa U3 INI00AIBHBIX
9KOJIOTHYECKUX Mpo0IeM 1 oOecreyeHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCIIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM T'PAMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIMOHAIBHOM
IPaMOTHOCTH 00y4JaroIuxcsi, PopMUPyEeMOii PH N3YyICHUU OMOJIOTUH;

[IOHMMAHHME CYIIHOCTH METOJOB IIO3HAHUS, HUCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BAaTh IMOJydaeMble 3HAHUS Il aHalIW3a W OOBSICHEHHS SBICHUH
OKpY’KalOIIero MHUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHMH, yMEHHE JelaTb 0O0OCHOBAaHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAyYHBIX (DAKTOB M HMEIOLIMXCS JaHHBIX C LENbI0 TOITY4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl peIIeHUs
po6JIeM B pealibHbIX KU3HEHHBIX CUTYaLlUsX;



OCO3HAaHUE IICHHOCTH HAy4YHOH AEATEIFHOCTH, TOTOBHOCTH OCYLIECTBIISATH MPOCKTHYIO H
HCCIIEI0BATENILCKYIO JEATENbHOCTh HHANBHUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTHMBHOMY TIOJy4CHUIO HOBBIX 3HAaHWH MO OWOJOTMM B COOTBETCTBUH C >KU3HCHHBIMH
NOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3ysbTaThl OCBOCHHSI Y4eOHOro mnpeamera «bUONOrUs» BKIIOYAIOT:
3HAYMMBbIC 11 (DOPMHUPOBAHHMS MHUPOBO33PEHUS  OOYYAIOMIUXCS  MEKIUCIUTUTMHAPHBIC
(MexxIIpeIMEeTHBIE) 00IIIEHAYYHBIE TTOHATHUSI, OTPaXKAIOIIHe 1IeI0OCTHOCTh HAYYHOU KapTUHBI MHUpa
U crieliuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTeMa, HAay4YHBIH (akT, MPHUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, MCCIeOBaHMUEe, HAOIIOJEHUE, W3MEPEHUE, SKCICPUMEHT M JPYTHX), YHUBEPCAIbHBIC
yueOHble JeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PErYISTHUBHBIE), 00ECIeUunBalONIe
(dhopMupoBaHre (QYHKIMOHAIBHON T'PaMOTHOCTH U COLMANBLHOM KOMIIETEHLMH O0ydYaroIuxcs,
CIIOCOOHOCTH oOyuaronmxcs WCIIOJIb30BaTh OCBOCHHBIE MeEXAUCIUILTUHAPHEIE,
MHUPOBO33PEHUECKUE 3HAHMUS M YHUBEpPCAJbHBIE Yy4eOHBIE JEUCTBUS B IIO3HABATEIBHOW U
COLIMATILHON MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOrPaMMBI CPEIHEro o0Imero oOpa3oBaHUs
JTOJIKHBI OTPa’KaTh:

OBiageHne YHMBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH J1€iiCTBUAMM:

1) 6a30BbI€ JJOrHUECKHE JEeHCTBUA:

CaMOCTOSITENIbHO (pOpMyNnHpoBaTh W aKTyaJU3UpOBaTh MpodiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIONB30BaTh TPU OCBOGHWM 3HAHMK TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIEHHUs), PaCKPbIBATh CMBICI OHOJOTHYECKHX
MOHSTHIA (BBIIETATH HX XapaKTEePHbBIE MPU3HAKH, YCTAHABINBATE CBS3H C JPYTUMHU OHITHIMH);

OTIPENIEeTIATh LENU JeATEeIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HUX JOCTIKCHHUS,
COOTHOCHUTH Pe3yJIbTaThI IEATEILHOCTH C MOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh OHMOJOTHUYECKHE MOHITHS JUIsl OOBSCHEHUsS (DaKTOB M SIBICHUN KUBOU
MIPUPOJIBI;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aAHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS] B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA JUIsl MPEJICTABICHUS CYILIECTBEHHBIX CBSI3€U U
OTHOIIEHUH B W3Y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TAaKK€ MPOTUBOPEUHMM PAa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3zpabaTbIBaTh TUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIUXCS MaTEePHATBLHBIX
1 HeMaTepuajbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLIEHHWBATh COOTBETCTBHE PE3YIbTATOB LEISM,
OIICHUBAThH PUCKHU MOCJIEACTBUI IESITEIILHOCTH;

KOOPJIUHUPOBATh M BBINOJIHATH, PA0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIeA0BaATEIbCKHE AeHCTBHSA:



BJa/IeTh HAaBBIKAMHM y4EOHO-UCCIIEOBATEIBCKON U MPOEKTHOU /1€ATEeIbHOCTH, HAaBBIKAMU
paspenieHus npodieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITENIEHOMY MOUCKY METOOB
penieHus MPakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3InIHBIX METOI0B ITO3HAHMUS;

WCIIOJIb30BaTh PAa3jMyYHbIE BHUIABI ACSITENBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHIO B yUEOHBIX CHUTYallMsIX, B TOM YHCJE TpHU
CO3JJaHUU Y4EOHBIX U COITUATBHBIX TPOCKTOB;

(dhopMUpOBaTh HAyYHBIA THI MBIIUICHUS, BIAACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pPa30BATEIBbHON NEATEIBHOCTH M
KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITH  [IPUYUHHO-CIICACTBCHHBIC CBSI3M W aKTYyallM3UPOBATh 3a/Jady, BBIIBUTATh
TUNoTe3y €€ pelleHHs, HaxOAUTh AapryMEHThl [UIsl JI0Ka3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh TIOJIYYCHHBIE B XOJ€ pEHICHUS 3aJaud pe3yibTaTbl, KPUTHUUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh II€JICHAIIPABICHHbIN MOUCK MEpeHOoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
npodeccuoHaANBbHYIO Cpeay;

yMETh TMEPEHOCHTh 3HAHWs B TMO3HABATEIbHYID U  MPAKTUYECKYH  00JacTH
KHU3HECSATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIBUTATh HOBBIC HWJCH, MpEAJIaraTh OPUTHHAIBHBIC TOIXOABl W PEIICHUS, CTABHTH
npo0JIeMbl U 3aJ1a4H, JOIYCKAIOUINe allbTePHATUBHBIC PEILICHUS.

3) padora ¢ nungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(pOpMarmu (TeKCTe yd4eOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JIUTEepaType, OMOIOTUYECKUX CIIOBapAX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B HHTepHeTe), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUYHBIX BUIAOB U (opm
MPEACTaBICHUS, KpUTHIECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpPH TOUCKE U O0TOOope
OuoJIorMYecKoi HHPpopMaIMK, HEOOXOIUMOM JIJIsl BEITIOJIHEHUSI YIEOHBIX 3a]1a4;

MpUOOpPETaTh OMBIT HCHOJIB30BaHUS MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIGHO BBIOMPATH ONTHUMAIBHYIO (OPMY TPEACTABICHUS OMOJOTHIESCKOU
nHpopmanuu (CXemsbl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOe);

WCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpPEICTBA MpU paboTe ¢ OHOIOrHYecKOi
nH(popManue: MPUMEHITh XUMUYECKUe, QU3NYECKUEe U MaTeMaTHYECKUE 3HAKH M CHMBOJIBI,
¢dbopMynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOIIMYECKUE CPECTBA HATIISTHOCTH;

BJIaJIETh HABbIKAMU pACIO3HABAHUSA U 3alIUTHl HMH(OpMau, HHYOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBy1ajeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMHU:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATh B JHUAJIOTE
WU JTUCKYCCHM IO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BHICKA3bIBATH
CYXKJCHHSI OTHOCHTENIBHO BBIMOJIHEHUS TpeiaracMoil 3aJaud, Y4YUThIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUI IPYTrUX YUACTHUKOB JMATIOTA WIH JUCKYCCUN);



pacrno3HaBaTh HeBepOaJilbHblE CpEACTBA OOLICHMs, NOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMAT4aTh KOHPIUKTHI U
BECTU NIEPETOBOPHL;

BJIaJIETh PA3JIMYHBIMU CIOCOOAMM OOIEHMs U B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIO/IeH, MPOSBIATh YBRKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyIHpPOBaTH CBOW BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIararb CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHMEM S3BIKOBBIX
CPEACTB.

2) coBMecTHas 1eATeJIbHOCTD:

[IOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIMBHYaJbHON pabOThl MpU
pemeHnn OGMOJIOruYecKor MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIMIOBBIX
(hopM B3arMOICUCTBHSI IPU PEIICHUH YIeOHOM 3a1a4H;

BbIOMPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaKJI0TO 4JieHa KOJUIEKTHUBA;

IIPUHUMATh LEJIH COBMECTHOM JEATEIBHOCTH, OPIraHHU30BBIBAaTH M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTHMIKEHHMIO: COCTAaBIATH IUIAH JEWCTBUHM, PaCHpPENeNIATh POJH C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 y4aCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE INPOEKTHI, OLEHUBATh HMJEU C IO3MLMHM HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh IO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3NMYHBIX CUTYalUsX,
HPOSIBJIATH TBOPUYECTBO M BOOOpaXKeHHE, ObITh MHULIUATUBHBIM.

OBiageHne yHMBepCAJIbHBIMHU PeryJIsiTHBHBIMH JCHCTBUSIMH ¢

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS [UIs BBIABICHHS HPOOJEM U HX pELICHHUS B
KM3HEHHBIX U YUEOHBIX CUTYalLlUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LI€JIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHHUIO K JKUBOM IPHUPOJE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPY’KAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh [O3HABATEJIbHYIO JAEATEIbHOCTb, BBIABISATH HMPOOJIEMBI,
CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayl B 0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIBHO COCTABJIATH IJIaH PELICHUs MPOOIEMbI ¢ YIETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

paciupATh paMK1 y4eOHOro IpeJMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATh (POPMUPOBAHMIO M MPOSIBICHHUIO IMIMPOKOM pyIUIMK B Pa3HbIX 00JacTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJIeTh HaBbIKAMU [103HABATEJIbHON peQuIEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIIOIB30BATh MPUEMBI pedieKcun
JUTSL OLIGHKU CUTYalluH, BEIOOpA BEPHOTO PEILICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHHUIO;

IIPUHUMATh MOTHUBBI M apI'yMEHTBI APYTUX IIPU aHAJIU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

3) npuHsATHE ce0sA M APYTUX:

[IPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPU aHAIU3€ PE3YNIbTaTOB AESATEIBbHOCTH;

IIPU3HABAThH CBOE MPABO U MPaABO JPYTUX Ha OIINOKHY;

pa3BUBATh CIOCOOHOCTh MOHMMATh MHP C MTO3ULMU APYrOro YEJIOBEKA.

IHNPEIMETHBIE PE3YJIbTATbBI

[Ipenmetnsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouosnoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienuduueckue st yueOHoro npeamera «buosiorus» HaydHble 3HAHUS, YMEHUS U
crnocoObl JeHCTBUH MO OCBOCHMIO, WHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BUABI
JeSITETLHOCTH TIO MOJYYSHUI0O HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHMM B Pa3JIMYHBIX Y4EOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KM3HEHHBIX CHUTyalUsiX, CBA3aHHBIX C Ouosoruei. B
IporpamMme MpeaMeTHbIE PEe3yJIbTaThl IPEACTABICHBI 10 roJaM 00yUeHHUS.

[IpenmetHble pe3yabTaThl OCBOGHMs YydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MeCTe M POJU OHOJOTMM B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOI €CTECTBEHHO-HAay4YHOH KapTHUHBI MUpA U
Hay4HOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBEeKa JUIsl pellieHHs dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHUE OMOJOTMUECKUX TEPMUHOB M MOHATUM: JKHU3Hb, KIIETKA,
opranusM, MeTabonau3sM (0OOMeH BeIeCTB M  IpEeBpalleHue HHEPruu), TIoMeocTa3s
(camoperynsuusi), yYpOBHEBas  OpraHM3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOU3BEJICHUE
(peripoyK1ys), HaCJIeICTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3/araTb OWOJOTMUYECKHEe TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAasi,
LIEHTpaJibHasl JlorMa MoJIeKyJsspHOM Ounosiorun), 3akonbl (I'. Mennens, T. Moprana, H. 1.
BasunoBa) u yueHus (o meHTpax MHOrooOpasus ¥ MPOUCXOKIECHUS KyIbTypHBIX pacteruii H. U.
BaBuiosa), onpenensTh rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJAEHHE U ONHMCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBICHHMH, OpraHM3alds M IPOBEJCHHUE OHOJIOrHYECKOro
9KCIIEPUMEHTA, BBIABM)KCHUE TUIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PpE3YJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX IOHSATHUH,
TEOPHi U 3aKOHOB, YMEHHUE JI€JaTh BbIBO/IBI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIJEISATH CYLUIECTBEHHbIE IPU3HAKU BHPYCOB, KJIETOK IPOKApPUOT U IYKapHOT,
OJITHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU IIPOLIECCOB: OOMEHA BEILECTB U
IIpeBpallleHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHMS, PA3MHOXKEHUS, WHAUBUIYAJIbHOI'O Pa3BUTHUS
opranu3ma (OHTOTCHE3);

YMEHHUE NPUMEHSTH MOJIyYeHHbIE 3HAHUS JJIi OOBSICHEHUS! OMOJOIMYECKHX IMPOLECCOB U
SIBIICHUH, JJIS1 IPUHATHS MPAKTHYECKUX PEUICHUH B TIOBCEAHEBHOM KU3HU C LENbI0 00eCTIeueHHsI
0€30I1aCHOCTH CBOEr0 3[I0POBbS U 3/I0POBbsl OKPYXKAIOLIUX JIIOJEH, COOJIOACHUS HOPM



IrPaMOTHOTO TMOBEACHHUS B OKpY)KalOIIed MPUPOJHON cpele, MOHUMaHUE HEOOXOJUMOCTU
WCHOJIb30BAHUS JOCTHKEHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTHUH NIl palMoOHaIbHOIO
MIPUPOIOTIONIE30BAHHS;

YMEHHME pellaTh d3JIeMEHTapHble TI'e€HETHMYECKHe 3aJaud Ha MOHO- U AUTHOpHIIHOE
CKpEIMBaHKE, CIIETUICHHOE HAClIeIOBaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIIUBAHUS
JUTS TIPECKa3aHusI HAaCJIeOBAaHUs PU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBINIOJIHATH Ja0OpaTopHble M MpakTHYecKue padoThl, cOOMOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBAHUEM;

yYMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETHPOBATH HH(MOPMAIMIO OHOIOTHYECKOTO
CoJlep>KaHHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHHS W3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOi MH(OpMAINK, HAYYHO-TIONYJSIPHBIE MaTEpUabl), STHYECKUE aCTIEKThl COBPEMEHHBIX
uccieoBaHui B OMOJIOTUH, MEAUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC TNHMCbMEHHBIE M YCTHbIE COOOILEHUs, 00001as
OMOJNIOTHYECKYI0 HMH(POPMALMI0 W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BATh
MOHATUHHBINA anmapat OUOJIOTHH.

[IpenmeTHble pe3ynapTaThl OCBOGHHs YydeOHoro mnpenmera «buonmorusi» ¢ 11 kKnacce
JIOJDKHBI OTPAKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OHMOJIIOTUM B CHUCTEME HAaY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIaJI€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBeKa JUIsl pellieHHs dKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpBIBaTh COIep)KaHNe OMOJIOTHYECKUX TEPMUHOB U TIOHSTHI: BUJI, TIOYJISIIIHSA,
reHoGOH, SBOJIONMS, JBIKYIIHE CHIbI ((DaKTOpBI) SBOJIOIHMH, TMPUCIIOCOOTICHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHHE, OSKOJOTHYECKHE (DAKTOpPBI, HSKOCHUCTEMA, MPOJYLEHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, IEMTN MMUTaHHs, YKOJIOTHYECKasi TMpamMuia, OMoreoeHos, onocdepa;

yMEHHME Wu3JIaraTh Ouooruueckue Teopuu (dBonronuoHHas Tteopus Y. JlapsuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOIINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojiplieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u nyted spomonuu A. H. CeBepuoBa, yuyeHUs o
o6unoctepe B. U. BepHanckoro), onpenemnsaTh IpaHULIbl UX TPUMEHUMOCTHU K KHUBBIM CHCTEMaM;

yMEHHUE BJaJleTh METOAaMH HAyYHOTO TO3HAHUS B OMOJIOTMU: HAOJIIOJECHHE M OIMCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHU3alus M TPOBEICHHE OMOJIOTHMYECKOTO
9KCHEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIYy HUCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TONYYEHHBIX pE3yJIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX IOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BBIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOCHUS OMOJIOrMYECKUX OOBEKTOB: BUJIOB,
TOMYJISIIIAM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYICHTOB, OHOTEOIEHO30B W OKOCHCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHusl, MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS 3KOJOIMUYECKHX (PaKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAaX, aHTPOIOIeHHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIECTB MW OHMOT€OXMMHUYECKHX LHUKJIOB B
ounocdepe;

yYMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS JJISl OOBSCHEHUS! OMOJIOTHYECKHX IMPOILIECCOB U
SIBIICHUM, JJI1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM XKHU3HH C LEJIbI0 00eCTIeUeHHs
0€30MaCHOCTH CBOETO 3/I0POBbS W 3/I0POBBSI OKPYXKAIOIIUX JIFOJCH, COOJIOACHUS HOPM
IrPaMOTHOTO TOBEACHHUS B OKpY)KalIlIed MPUPOJHON cpele, MOHUMaHUE HEOOXOJUMOCTU



WCIIOJIb30BaHUS JOCTHXKEHUI COBpPEMEHHOM Ouoaorun TUTSE palMOHAIIBHOTO
MIPUPOIOTIONB30BAHUS;

YMEHHE pEIIaTh JJIEMCHTApHBIC OMOJOTMYECKHE 3a7add, COCTaBJIATH CXEMBI TEpeHoca
BEIIECTB U SHEPTUU B 3KOocUCcTeMax (LM MUTAHU);

YMEHHE BBIMIOJIHATH Ja0OpaTOpHbIE M MpaKTHUecKue padoThl, cOOMOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBEIM 000PYyI0OBAHHEM;

YMEHHE KPUTHUYECKHU OLIEHWBAaTh M HUHTEPIPETHPOBATH WH(GOPMAIHUIO OHOJIOTHYECKOrO
CoJlep KaHUs, BKIIIOUAIOINIYIO TICEBJOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOM HH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpHBaTh TJIO0ATbHBIC
9KOJIOTHUYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMoJoru4ecKkyr0o HH(pOpPMAIMI0 W3 HECKOJBKUX HMCTOYHHUKOB, TPAaMOTHO HCIOIB30BaTh
MOHATUHMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaudecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabusie | IlpakTuyeckue
NMporpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypes
bu6mmoreka LIOK
! broorus Kai HayKa 2 0-5 https://m.edsi.ru/7f410292
2 JKuBbl€ CHCTEMBI M UX OpraHU3aLus 1 brbmrorexa OK
https://m.edsoo.ru/7f41¢c292
3 XHUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
4 HKH3HEACATEIEHOCTE KIICTKH 6 https://m.edS(I)lo.ru/7f410292
5 PasMHOXEeHME U MTHIMBUAYAIbHOE Pa3BUTHE 5 1 bubmmorexa [LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTL U N3MEHYUBOCTD g 15 but6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
bu6nuorexa LIOK
! Pesepaiioe Bpens ! ! https://m.edS(I)lo.ru/7f410292
g Cenekrust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 4




11 KIIACC

KounyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM (mudpoBbie)
Ne n/m Kontpoabusbie | IlpakTnueckue
NMPOrpamMmblI Bcero odpa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
1 DBOJIOLMOHHAS OUOJIOTHS 9 1 Bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTUE KU3HU Ha 9 0.5 bubmmorexa LIOK
3emite https://m.edsoo.ru/7f41cc74
3 OpraHusMsbl 1 OKpyXarolas cpeaa 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U YKOJIOTHYSCKIE CHCTEMBI 9 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOe Bpemst 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 | )5

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KounyecTBo 4acoB Jara JJIeKTPOHHbBbIE HU(PPOBLIE
Tema ypoxa Kontponbneie | IpakTHueckue oGpa3oBaTe/bHbIE
n/n Bcero U3y4YeHHs
padoTsbI padoThbI pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
but6mmoreka [JOK
2 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl TO3HAHUS KUBOUH
npuposl. [IpakTuueckas padbora
3 NE 1p<<I/HICHOHI:)30BaHHe pasianmx 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB TIPU U3YICHUHN
OMOJIOTHYECKUX 00BEKTOBY
4 buonorunyeckue cucTeMsl, 1 but6mmoreka [IOK
MPOIIECCHI U UX U3YUYCHHE https://m.edsoo.ru/863e6564
5 XHUMHUYECKUM cocTaB KiieTku. Boaa | bu6mmoreka [IOK
Y MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
6 benxu. CoctaB u crpoeHue 0enKoB 1 bubmmorexa LOK
https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
KaTaym3aTophl. JlaboparopHas
7 pabota No lp«I/I:«;yquI;Ie " 1 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/863e6b72
KaTAINTHYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3bI




U1 KaTaJ’IaSLI)»

«Habmronenne MuTO3a B KIIETKAX
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKpPOIIpErnapaTax

8 VYriaeBoasl. JIunuasl brbmorexa [OK
https://m.edsoo.ru/863e6870
bu6mmoreka [IOK

? Hylentobie knenotsl. AT® https://m.edsoo.ru/863e6d5c

10 HcTopus u Metoabl U3ydeHus bubmmorexa [LIOK

kietku. Knetounas reopust https://m.edsoo.ru/863e6e88
1 KrneTka kak nenoctHas xKuBast

cucTema

CrpoeHnue 3ykapruoTUYECKOn

kieTku. JlabopaTopHas paborta Ne

2 «M3y4yeHue CTpOeHHUsI KIIETOK bubmuotexa [JOK
12 pacTeHui, KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0

OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢

TOTOBBIX MUKpOIIperapaTax u ux

OTIHCAHUE

but6mmoreka [IOK

13 OBMeH BemeCTs wTk METa00 H3M https://m.edsoo0.ru/863e766¢
bu6mmoreka [IOK

14 Porocures. Xemociires https://m.edsoo.ru/863e7¢98

15 DHepreTuyeckuii 0OMeH bubmmorexa LOK
https://m.edsoo.ru/863e7aae

JKW3HEeHHBIN LUK KJIETKH.
Henenue kimetku. MuTos.
16 JlaGopaTtopHnast pabota Ne 3 0.5 bubnuorexa [JOK

https://m.edsoo.ru/863e7dc4




Buocunres Oenka. Peakmus

bubmuorexa [JOK

17 MaTPUIHOTO CUHTE3a https://m.edsoo.ru/863e796e
18 Tpancusiius — OuocuHTe3 OENKa bubmmorexa LOK
https://m.edsoo.ru/863e796e
19 Hexknerounsie popmbl )xU3HU — but6mmoreka [IOK
BHUPYCHI https://m.edsoo.ru/863e¢7540
®opMbI pa3MHOKEHHUS brbmmorexa LIOK
20 OpraHI3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmoreka [IOK
21 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHUE U Pa3BUTHE
ITOJIOBBIX KJICTOK.
” OmronotBopenue. JlabopaTopHas 0.5 bu6mmoreka [JOK
pabota Ne 4 «M3yyeHue ctpoeHus https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
3 NupuBunyansHOE pa3BUTHE bubmmorexa [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
24 HaCJ'Ie,Z[CTBeHHOg;(I/I u bubmorexa HOK
https://m.edsoo.ru/863e8612
HM3MCHYMBOCTH
3aKOHOMEPHOCTH HACIICIOBAHH
25 HpI/ISHaKOII;. MOHorI/I6pI/II;[Hoe bubmmorexa LOK
https://m.edsoo.ru/863e8878
CKpCIIIMBaHHE
JluruGpuHoe CKpenuBaHue. BuGmorexa LOK
26 3aK0H HE3aBHUCUMOI'O

HaCJICAOBAHUA ITPU3HAKOB

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




CuerieHHOE HaclIeJOBaHHE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yuenue pe3ynbTaToB

but6mmoreka [IOK

27 MOHOTHOPHIHOTO 1 0-5 https://m.edsoo.ru/863e8c60
JUTUOPHUIHOTO CKPEIUBAHUS Y
JpO30(¢HIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»

)3 I'enetruka nmona. HacinenoBanue Bbu6moreka [IOK
MPU3HAKOB, CLUEIUICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3MeHYnBOCTE.

Henacnencrsennas
M3MEHYUBOCTB. JlTabopaTtopHast

29 pabota Ne 6. N3zyuenue 0.5 bubnuorexa LIOK
MOAU(PHUKAITTOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO psiaa 1
BAPUALIMOHHOMN KPUBOMI»

HacnencrBeHHast U3MEHYHUBOCTb.
JlaGopaTopHas padota Ne 7. bubmnotexa [JOK

30 . 0.5
«AHanu3 MyTauui y 1po30¢puisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOTIpENapaTax

31 I'eneTrka yenoBeka brbmmorexa LIOK

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

0 KonTponbhas pabora no teme
"O606meHme 1Mo Kypey"

33 Ceneknus Kak HayKa U MPOLECC bubmorexa HOK

https://m.edsoo.ru/863e¢9214

34 MeToabl U JOCTHXKEHUS CEICKIINU bub6moreka [IOK

paCTCHI/Iﬁ U ) KMBOTHBIX

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




35

buotexHonorus kak orpacib
MIPOU3BOJICTBA

bubmuorexa [JOK
https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

35




11 KIIACC

KoanuyecTBo yacoB

DJIeKTpOHHbIe N (ppoBbIe

Ne Jara
/i Tema Ypoka Beero KOHTpOJ‘IbHLIe HpaRanecmle w3yueHus 05p330BaTeJII>HBIe
padoThI padoThI pecypcbl
1 DBOJIIOIMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa HOK
https://m.edsoo.ru/863ea20e
’ Hcropus pa3Butus NpeacTaBiIcHun 1 bubnuorexa LIOK
00 3BOJIOIMHU https://m.edsoo.ru/863e9570
3 MukposBontonus 1 bubmmorera [IOK
https://m.edsoo.ru/863e9cle
[Momynsiiust Kak aIueMeHTapHast
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 HI;60pI:TopHI;${ paborta Jﬁg 1 1 0.5 bubmmorexa LIOK
https://m.edso0o.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHIECKOMY KPUTEPHIOY
5 JIBroKymme cuiibl (3J1€eMEHTapHBIC | bubmuorexa [JOK
(haKTOPBI) FBOTIOIUN https://m.edsoo.ru/863e9da4
. bu6nuorexa IIOK
6 EcrectBennslit 0TOOp 1 €10 GOpMBI 1 hitps-/m.eds0o.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
IPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BuooOpa3oBanue. JlabopaTopHas | 0.5 bubmuorexa [LIOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPraHu3Ma 1
€€ OTHOCHUTEJILHOTO XapaKTepay
g Hanpasnenus u nytu | bubmmorexa [LIOK
MaKpO3BOJIIOLUI https://m.edsoo.ru/863e9cle




9 HeoOpaTumocTs 3BOTIONNN
10 Ucrtopus xu3Hu Ha 3emiie U
METOJIbl €€ N3yUEHUs
1 I'nnore3sl NPOUCXOKACHUS KUZHU bu6nuorexa LIOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
Pa3BuTHe u3Hu Ha 3emiie 1o 3pam bu6mmoreka [IOK
12
U TIepHoJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOJIOIUH
PACTUTENHLHOTO U dKUBOTHOTO
mupa. [IpakTuaeckas padora Ne 1 bubnuotexa [JOK
13 0.5
«M3yueHne UCKOMIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTEHUH U KUBOTHBIX B
KOJUTEKIIHSX
CoBpemMeHHas cuctema bubnuotexa [JOK
14
OpraHUYECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YeJIOBEKA bubmuorexa [IOK
(anTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBuoxymiue cuibl (pakTopbl) bu6muoreka [IOK
AHTPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YyeJioBeKa
18 UYenoseueckue pacsl U IPUPOIHBIE bubmmorexa [LIOK
ajarTany 4YeloBeKa https://m.edsoo.ru/863eaeca2
PesepsubIil ypok. O60011eHIE TIO
19 TeMme «BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3emie»
20 DKoJorus KaKk HayKa
21 Cpenbl 0OUTaHHS U YKOJOTHYECKHUE bubmmorexa [LIOK




dakTopbl

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdomorunueckre 0coOOEHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e

obutanusy. JlabopaTtopHas pabota
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 Buotnyeckue hakropsl Bubmmorexa LOK

https://m.edsoo.ru/863eb348

DKOJIOTUYECKUE XaPAKTEPUCTUKHU
nomynsiuu. [IpakTudeckas padora

24 Neo 2 «Iloacuér nnotHoCTH 0.5
HOIYJIALMNA Pa3HBIX BUI0B
pacTeHuin»

)5 Coo0rmiecTBa OpraHu3MoB — bu6nmoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHYECKUE CUCTEMBI bubnuotexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHbIE TIOKa3aTeNn

7 9KOCHUCTEMBI. IKOJIOTHIECKHUE but6mmoreka [JOK
nupamuibl. CBOMCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbie 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 KoHnTtposnbHas paboTa 1o teme:
"O6006mmeHue 1o xKypey."

31 buocdepa — rinobanpHas bubmuorexa [JOK




IKOCHCTEMA 3eMIIn

https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH CYILIECTBOBAHUS

bubmuoreka [JOK

32 ounochepsr ! https://m.edsoo.ru/863ebd16
33 UYenoseuecTBo B Onocdepe 3emin 1
34 CocyliecTBOBaHHE TPUPOJIBI U | bubmuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
0o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUM O MECTE W POJM OUOJOTHU B CHUCTEME
Hay49HOT'O 3HAHUS €CTECTBCHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTeCTBEHHO-HAYYHON KapTUHBI MUpPa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
O6uosoruy; (QyHKIMOHATBFHOM TPAMOTHOCTH 4YelIOBEKa IJisi PEIICHUs

JKM3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEp)KaHWE OHOJOTUYECKUX TEPMUHOB U
MOHSTHI: )KU3Hb, KJIETKa, OpraHu3M; MeTaboan3M (0OMEH BEIIeCTB U
MpeBpallleHue HHEPruM), TOMeocTa3 (caMoperynslus), YpOBHEBas
OpraHu3aIus >KUBBIX CUCTEM, CAMOBOCHPOM3BEACHHUE (PEIPOIYKIHSs),

HAaCJICACTBECHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznaratb OMOJIOrHYecKre TEOpHH (KJIE€TOYHas, XpOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHHs (0 ILEHTpax MHOT000pa3us M IMPOUCXOXKACHUS KYIbTYPHBIX
pactenuit H.J1. BaBunosa), onpenensTe rpaHULbl UX TPUMEHUMOCTH K

KHBBIM CHUCTEMaM

YMeHue BIaJeTh METOJaMH HAydYHOTO TIO3HaHUS B OHOJIOTHUH
(Habmro/leHNe M OMHUCAHME XHMBBIX CHCTEM, IPOLIECCOB M SIBICHU,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTHYECKOrO  JKCIIEPUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCJIElyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IIOHATHM, TEOPHM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU ITOJTYUCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBePsSieMOTr0
pe3yJbTara

1

2

3

4

5

VYMmenue BBIACIIAATh CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
NPOKAPUOT U  DYKAPUOT, OJHOKJIECTOYHBIX W  MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTHM  TIPOIIECCOB OOMEHa  BEHIECTB U
MpeBpalleHus] PHEPTUM B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO U
OHEPreTHYecKoro  oOMeHa,  XEeMOCHWHTe3a, MHTO3a,  Meio3a,
OIJIOZIOTBOPEHHSI,  Pa3MHOXCHHUS, WHIUBUAYAJIBHOTO  Pa3BUTHS

opranu3ma (OHTOTCHE3)




YMeHue OpUMEHSTh MOJy4YeHHbIE 3HaHUS Ui OOBSICHEHUS
OMOJOrMYECKUX MPOLIECCOB U SBJICHUH, AJIl MPUHATUS MPAKTUYECKUX
pelieHuii B MOBCEAHEBHON KU3HU B LIESAX oOecnieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI M 37J0POBbs OKPY>KAIOLIUX JIFOJIEH, COOIIO/IEHUSI HOPM
rPaMOTHOIO TIOBEIEHUS B  OKpYXalollell MpPUPOAHON  cpere;
MMOHMMAaHHE HE00X0IUMOCTH UCIOJIb30BaHUS JIOCTHKEHU I
COBPEMEHHOW OWONOTMM ¥ OMOTEXHOJOTHH JUIsi palOHAIBHOTO

IpUPOAOIIO0JIb30BAHUA

YMeHue peuiaTtb 3JIEMCHTAPHBIC TI'CHCTUYCCKUC 3ald4d Ha MOHO- U
,Z[I/II‘I/I6pI/II[HOe CKpCHIUBAHUC, CICIINICHHOC HACJICAOBAHHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/I,Z[HOI‘ (8} CKpCIIUBaHUs JJIA npeaACKa3aHus

HaCJIeZ0BaHUs IIPU3HAKOB Y OPraHU3MOB

VYMeHue BBINOJHATH J1TAOOpAaTOpHbIE M MpakTHUecKue pabdoTshl,
cobmoaaTh mpaBwia npu padore ¢ y4eOHBIM M J1aOOPaTOPHBIM

o0opynoBaHueM

YMeHHne KpUTHYECKH OLEHHBATh U HMHTEPHPETHPOBATH MHPOPMALIUIO
OMOJIOTHYECKOTO CO/IEPIKAaHMs, BKIIOYAIOUTYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3ianyuHbIX UCTOYHUKOB (CMMU, HayuyHO-IIONYJIsIpHBIE MaTEepHUalIbl);
STHYECKHE AacCIeKThl COBPEMEHHBIX HCCIEIOBaHUA B OHOIIOTHH,

MEOAUIIUHE, OHMOTEXHOJIOT UM

10

YMeHue co3naBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001asi OMOTOTHYECKYI0 MH()OPMAIUIO U3 HECKOJIBKUX HCTOYHHUKOB,

I'paMOTHO HUCIIOJB30BaTh MMOHSATUMHBIN arrapar OHOJIOTHH

11 KUIIACC

Kon
NpoBepPsEMOro
pe3yJjabTara

IIpoBepsiemMble NpeAMeTHBIE Pe3yJILTATHI OCBOECHHSI OCHOBHOIA
o0pa3oBaTeIbHOM MPOrpaMMbI CpeHero 001ero 0d0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHH B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHHCKHAX W 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHUE
Ouosoruy; (QYHKIIMOHATHHOW TPAMOTHOCTH YENIOBEKa HJisi PEIICHHUs

JKHU3HCHHBIX 3a1a4

YMeHue pacCKpbIBaTb COACPIKAHHC OMOJIOTHYECKHX TCPMHUHOB H

TOHSATHM: BUJ, NOIIYJIALUA, FCHO(I)OH,Z[, OBOJIIONUA, ABUKYIIHUC CHUJIbI




(dbakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BH1000pa3oBaHUE, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
MIPOAYIICHTBI, KOHCYMEHTHI, PEIYICHTHI, Henu  MUTaHus,

9KOJIOTHYECKas TMpaMKIa, OuoreoreHo3, ornocdepa

YMeHue uznarath OMOJOTHYECKHE TEOpUHU (IBOMIONMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKas  TEOpHsl  DBOJIONMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbieBoro cxoacta K.M. bapa, yepenoBanus
IJIaBHBIX HamnpasieHuil u myteil sBomounn A.H. CeBepuosa, yueHus o
ouochepe B.M.  Bepnaackoro), ompenensTh  TpPaHULBl  HX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BiajeTh METOJaMHM HAaydyHOro IIO3HAaHUS B OHOJIOTHUH
(Habmro/leHHe M OMHMCAHHE XMBBIX CHUCTEM, IPOLECCOB U SIBIEHUI;
OpraHu3anusi ¥ TpOBEJEHHE OHMOJIOTHYECKOr0  SKCIEpUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IMOJYYSHHBIX Pe3yJbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX IIOHATUM, TEOPUM M 3aKOHOB, YMEHHE

ACJIaTb BBIBOJALI HA OCHOBAHUU IMOJTYYCHHBIX pe?;y.HI)TaTOB)

Ymenue BBIJICIISATD CYIIIECTBECHHBIC MpPU3HAKU CTPOCHUS
OMOJIOTUYECKHX  OOBEKTOB: BHJOB, MONYJISANMN, MPOAYIECHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOr€OIl€HO30B U  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHOU W3MCHUYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHUs, IPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JEHUCTBUS HKOJOTMYECKUX (PAKTOPOB Ha OPTraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHUN B HKOCHCTEMax CBOE MECTHOCTH, KPYrOBOPOTa BELECTB U

OMOTeOXMMHUYECKUX IIUKIIOB B Orochepe

YMeHue OpUMEHATh TMOJy4YeHHbIE 3HaHUS Ui OOBSICHEHUS
OMOJOTMYECKUX MPOILIECCOB U SBJICHUM, IS MPUHATHS MPAKTUYECKUX
pelIeHnii B MOBCEAHEBHON KU3HU B LIEAX oOecrieueHns 6€30macHOCTH
CBOETO 37I0POBbsI M 37J0POBBs OKPYKAIOLTUX JFOJIEH, COOTIOIEHUST HOPM
rPAMOTHOTO TOBEJAEHUS B  OKPYKAIOIIEH MNPUPOIHOU  CpeJe;
MMOHUMaHHUE HE00XO0IUMOCTH HCIIOJIb30BaHUs JIOCTHKEHUI

COBPEMEHHOM OMOJIOrUH 7Sl pallHOHAIEHOTO IPUPOAONOIB30BAHUS

YMmenue peiiaTh 3JICMCHTAPHBIC OHOJIOTHYCCKHUE 3aga4dyn, COCTaBJIATHb

CXCMEI IIEPCHOCA BCIICCTB U S9HECPTHUU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH J1TAOOpaTOpHbIE M MpakTHUYecKue pabdoTsl,
cobmoaTh mpaBwia mpu padore ¢ y4eOHBIM M J1aOOPATOPHBIM

o0opynoBaHEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MHGOPMALUIO
OHMOJIOTUYECKOr0 COJEPKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

13 pa3nuHbIX UCTOYHUKOB (CMMU, HaydHO-TIONYJISIpHBIC MaTepUalbl);

? paccMaTpuBaTh rino0anbHbIE 9KOJIOTHYECKHE POOJIEMBI
COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIICHHIO K HHUM COOCTBCHHYIO
MTO3HUIUIO
YMeHnue co3naBath COOCTBEHHbBIE MHUCHbMEHHBIE M YCTHBIE COOOIICHHS,
10 000011251 GMOTOrHYECKY0 UH(DOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HMCIIOJIB30BATH MMOHATHHHBINA arapar OHoJIOrun




MNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus kak HayKa

1.1

buonmoruss — Hayka o >xuBOil mpupoxae. Pomp Ouonormm B (HopMUpOBaHHU

COBPEMEHHOM HayqHOU KapTUHBI MUpa. CuctemMa OMOJIOrHYeCKUX HAyK

1.2

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAONIOJACHHE, HKCIEPUMEHT, OMHCAHUE,
U3MEpeHHe, Kiaccuukanus, MOJETUPOBAHUE, CTaTUCTUYECKas 00paboTka

JTAHHBIX )

JKuBble cucTeMBI U UX opraHusanusa

2.1

Kusble cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHus Ouosnoruu. CoiicTBa

OuocucTeM U UX pasHooOpaszue

2.2

YPOBHI/I opraHu3anuvunu ouocucrem: MOJ'ICKy.TISIpHO—l“eHCTI/ILICCKI/Iﬁ, KHCTOHHLIﬁ,

OpraHu3MEHHBIH, MOMYISIIUOHHO-BUAOBOH, YKOCUCTEMHBIH, OMOC(hEpHBIN

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKU

3.1

XUMHAYECKHM COCTaB KJIETKHM. XHMHYECKHE DJICMCHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTHI. Bomga wu MHUHCPAJIBHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEIICCTB B KIICTKC. HO)I,Z[ep)KaHI/IC OCMOTHYECKOro OajlaHca

3.2

benaku. CoctaB u crpoeHue OeNKOB. AMHHOKUCIOTBI — MOHOMEpBI OEJIKOB.
He3ameHnMble W 3aMEHHMBIE aMHUHOKHCIOTHL. AMHWHOKHCIOTHBIH COCTaB.
VYPpOBHU CTPYKTYpPbI O€IKOBOM MOJIEKYJbl (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMUYeCKHe cBoiicTBa OenkoB. buosornueckue
¢byHKIUN OENKOB.

@depmeHTHI — Omoyoruueckue KatamuzaTopbl. CTpoeHne (epmeHTa: aKTHBHBIN
HeHTp, cyoctpatHas cneuupuyHoctb. Kodepmentsl. Burtamunbl. OTnunuuns

(EepMEHTOB OT HEOPTAaHMYECKHUX KAaTAIU3aTOPOB
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YrneBoasl: MOHOCaxapusl (TIIOKO3a, pubo3a U Je30KcHprb03a), Arcaxapuibl
(caxaposza, JlakTO3a) W TMOJUcCaxapuibl (Kpaxmalsl, TJIUKOTEeH, IEJUII0I03a).
Bbuonorudeckue GyHKIUHU YTIECBOIOB.

Jlunupapr:  TpuraMuepuisl, — crepounsl,  pochonununel.  'mapodunabHO-
ruapodoOHbIe cBolcTBa. buonormdeckue ¢Gyakuun aunuaoB. CpaBHEHHE

YTJI€BOJO0B, OEJIKOB U JIMTIIN 0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kucioT. Crtpoenne u (ynkmum [HK. Crpoenne u dynkmum PHK. ATO:

CTpoeHUe U QyHKIHH

3.5

HI/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpHH. MeTtoabl H3YUCHUA KIICTOK

3.6

Knerka kak nemnoctHas >kuBas cucrema. OOmye MpuU3HAKH KIETOK: 3aMKHYTast
HapykxHast memOpana, monekynsl JIHK kak remernyeckwii ammapaT, cucTema

cuHTe3a Oeka

3.7

THIbI KJIETOK: SyKapuoTH4ecKas 1 mpokapuotndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckord  kietkd. Kierounas crenka Oakrtepuii.  CtpoeHme
YKapUOTUUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOM, XKUBOTHOU H

IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, WX
¢yukuuu. [InazmaTrueckast MmeMOpaHa, e€ cBoiicTBa U pyHkuuu. Luronnasma u eé
opranouzipl. OgHOMEMOpaHHBIE OPraHOUAbI KJIETKU: PHIOIUIa3MAaTUYeCKas CETb
(OIIC), ammapat T'ompmku, nu30coMbl. [loTyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJIpUH, IIacTuAbl. [IpoucxokaeHne MHUTOXOHAPUNA W IUIacTHA. Buabl
wiactua. HememOpanHble opraHoujibl KJIETKU: PUOOCOMBI, KIIETOYHBIH LIEHTP,

PCCHUYKHU, KT'YTUKH. cI)yHKI_II/II/I OpPraHoONJ0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynstopHblii UeHTp KiaeTku. CTpoeHue sipa: siaepHas 000JouKa,

KapuoIuiasma, XpoMaTuH, AJPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(PBHC,I[GHTCHBHOCTB KIICTKH

4.1

OOmeH BemiecTB, WM META0OIN3M. ACCUMWISALMS (TUIACTHUECKU OOMEH) U
JACCUMMIIALIMS (PHEPTreTUYECKUd OOMEH) — JB€ CTOPOHBI €IMHOI0 TMpoliecca
MeTabonmu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOQHBINH U rerepoTpodHbIil. Poiab

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIIEHIH YHEPTHH B KIETKE

4.2

®otocunre3. CBeroBas u TeMHOBas ¢a3bl GoTocuHTe3a. Peakiuu porocuHTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAYeHUE (OTOCHHTE3a IS KM3HU Ha 3eMmIle.
Bnusaue ycnoBuit cpeapl Ha (POTOCHHTE3 W CHOCOOBI TOBBIMICHUS €TI0
MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpPYIoIIMe OaKTepuu. 3HAUCHHWE XEMOCHHTE3a JIs

’KU3HU Ha 3emie

4.3

DHepreTuyeckuii oOMeH B KieTke. PaciierieHne BemIecTB, BBIICICHUE |
AKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTambl HSHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHUE, WIH KIETOYHOE

neixanue. 9 (HEeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

Peakiun marpuuHoro cunresa. ['enernueckas undopmarus u JJHK. Peanuzarus

reHEeTHYeCKONH HMHPOpMAIM B KJETKE. | €HeTMUeCKHil KOJ M ero CBOWCTBA.




Tpanckpunuus — Mmarpuudsiii cuate3 PHK. Tpancnamus — O6wocunres Oenka.

KonupoBanue amuuokuciot. Poibs prbocom B OrocunTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropus otkpsiTus BupycoB (.H.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS U KU3HENEATEIbHOCTH BHUPYCOB.
bakrepnodaru. bone3Hum pacTteHuii, KUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynoaedunura yenoreka (BUY) — Bo3oyaurens CITNda.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUI

Pa3zMHOXeHUE U HUHAUBHUAYaJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounsli 1uKII, WIM >KU3HEHHBIA UMK KIeTku. WHTepdaza u MHUTO3.
[Iponeccrl, nporekaromue B uHTepdasze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JunonaHBIE W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMaTHBI.
[{uTonornyeckue OCHOBBI PA3MHOXKEHHS U HMHIUBUAYaJbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue xnerkn — MmuTo3. Cragum murtosa. [Ipouecchl, mpoucxopsiue Ha

Pa3HbIX CTAAUAX MUTO34d. buomorndyeckuii CMBICIT MUTO3a

5.2

cDOpMH Pa3MHOKCHHUA OPraHU3MOB!: 0Oecroyioe U IO0JIOBOE. Bunggsr 0ecmoIoro
Pa3MHOXKCHU: HOCJIICHUEC HAABOC, IIOYKOBAHHC OIAHO- W MHOT'OKJICTOYHBIX,
cnop006pa3013aHI/Ie, BCTCTAaTUBHOC Pa3MHOKCHHC. HCKYCCTBeHHOC

KIIOHUPOBAHUC OPTaHU3MOB, €I0 3HAUCHUC IJIS CCIICKINN

5.3

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYHUS OT OECTOIOro.
Meiio3. Craguum wMeiio3za. Ilpouecchl, mpoucxoasmiye Ha CTaauiax Meiosa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonormueckuii cMbICi U

3HaYeHUE MeN03a
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["ametorenes — mporecc 00pa3oBaHMs MOJTOBBIX KIETOK Y KUBOTHBIX. [lo0BBIE
JKCJIC3bl: CECMCHHUKU U ANYHUKU. O6paSOBaHI/I€ N Pa3BUTUC IMOJOBBIX KJIECTOK —
rameT (CrepMaTo30uj, SHUIEKIeTKa) — crepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUS SHIEKIETOK U criepMaTo3onaoB. Omionorsopenue. [lapreHorenes

5.5

WupuBuayanbHoe  pa3BuTHE  (OHTOreHe3).  OMOpHOHATBHOE  Pa3BUTHUE
(aMOpuoreHes). DTamnbl SMOPUOHATLHOTO PA3BUTHS Y MTO3BOHOYHBIX YKHBOTHBIX:
IpolieHue, racTpynsauus, opraHoreHes. IloctamOpuonansHoe paszButue. Turbl
NOCTAMOPHOHAIBHOTO Pa3BUTHA: TpsIMOE, HempsiMoe (MunHOuYHOe). BrusiHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB; (haKTOPbI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
YpOJACTBA.

Poct u passutne pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaguun pa3BUTUIA

HacnencTBeHHOCTh M U3MEHUUBOCTh OpraHnu3mMoB




6.1

[Ipenmet u 3amaun reHeTUKU. MicTopus pa3BuTUs reHeTHKU. BKiag pocCUiuCKux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TEHETUKU. MeToapl TIeHEeTHKHU
(ruOpUIOIOTUUECKHH, [UTOTCHETHYECKHA, MOJICKYJIIPHO-T€HETHYECKHU ).
OcHoBHbIE TeHETHYECKUE MOHATHA. | eHeTnueckass CHUMBOJIMKA, UCIOIb3yeMas B

cXxeMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJeI0BaHUs TMPU3HAKOB, YCTaHOBIEHHbIE [. MeHnenem.
MonoruOpuaHoe ckpeuBaHue. 3aKkoH eAMHOoo0pa3us THUOPHIOB IEPBOTO
nokosneHus. IIpaBuno JOMUHUpOBaHUS. 3aKOH pAcIICIUICEHHUsS IPU3HAKOB.
I'umoTe3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpemmuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAaHUS IMPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI NUTHOPUIHOTO CKPEIIMBAHUA. AHAIU3HPYIOIIEE
ckpeuBanue.  Vcmnonp30BaHME — AQHAIM3UPYIOIIETO  CKPELIMBAaHWUS — JJIA

OTpe/ieNIeHUs] TCHOTHITa 0COOU

6.3

CuernuieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo CleNnjIeHHOMY
HAclIeAOBaHUI0 TIeHOB. HapymieHuwe cueIuleHMsT TE€HOB B PE3yJbTare
KpOCCUHIOBEpa. XpPOMOCOMHAasi TEOpPHUs HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThI.

I'enetnka mona. XpoMOCOMHOE OIpeeNeHHe Mosa. AYTOCOMBI M IIOJOBBIE
XpOMOCOMBL. ['OMOraMeTHele M TreTeporaMeTHble OpraHusMmbl. HacinenoBanue

IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

6.4

M3MeHunBOCTE. Buasl M3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICICTBCHHAS.
Pone cpenpl B HEHAClEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psii W BapHAIlMOHHAS
kpuBagd. Hopma peakumn mnpusHaka. KojnuecTBEeHHbIE U KaYeCTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

HaCJ'IeI[CTBeHHaﬂ, Win T CHOTUIINYECKAasA, HW3MCHYHNBOCTD. KomOunatusHas
W3MEHYMBOCTh. Mei03 M TMOJOBOM TPOLlECC — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanMoOHHass W3MEHYMBOCTh. Knaccudukarus wmyTainui:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYMUHBI MyTaluii. MyTareHHble
¢akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHON n3MeHunBoctd H.M.

BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOABI T'C€HETUKH
YyeJIoBeKa: reHeaJ0THYSCKUM, OJIM3HEIOBBIH, IUTOTCHETUYCCKUA,
OMOXMMHYECKHN, MOJEKyIsIpHO-TeHeTHnYecKuil. CoBpeMEHHOE OIpe/eNicHue
TE€HOTHIA: TIOJJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C
nmoMonipio II[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YEIOBEKA: T'€HHBIC
00se3Hu, 0OJIE3HH C HACIIEACTBEHHON MPEIpacIioioKeHHOCTHIO, XPOMOCOMHEIE

6one3nn. ComaTtuyeckue W TEHEpaTUBHBIC MyTaluu. [IpUHIUIBI 370pOBOTO




oOpaza KW3HHM, AMATHOCTUKH, TPOPWIAKTUKA U JICUYEHUS TEHETUYCCKUX
Oome3Heil. MeauKko-TeHETHUEeCKOEe KOHCYJIBTHPOBAHUE. 3HAUYCHUE MEIUITMHCKOU

IFCHCTUKHU B IPECAOTBpAIICHUN U JICUCHUH 'CHCTUUCCKUX 3a00JI€BaHNH YeJIOBEKA

CCJ’IGKHI/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M TpolLecc. 3apoXACHUE CEJIeKUMA U JOMECTHKAIIUs.
Yuenne H.M. BaBwioBa o0 TIeHTpaX NPOUCXOXKICHUS ¥ MHOT000pa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbI MPOUCXO0XKACHUS JOMAIIHUX KUBOTHBIX. COpT,

Opo/Ia, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeleKIUMH. MaccoBbli M MHAMBUIYAJIbHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUH M KHUBOTHBIX. OLEHKa 3KcTepbepa. binskopoacTBeHHOE
ckpenBanue — WHOpuauHr. Ymctas ymHusg. CKpemuBaHUE YHCTHIX JIMHUM.
I'etepo3uc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIMHI.
Otnanénnas rubpuanzanus U e€ ycrnexu. MckyccTBeHHbIM MyTareHes W
MIOJIyYEHUE TOJIUILUIONAOB. JIOCTMIKEHHUS CENEeKUUM PACTCHHMH, >KMBOTHBIX M

MUKPOOPIraHHU3MOB

7.3

buotexHosoruss kKak oOTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. TaIbl
co3manusa pexomOumHaHTHOW JIHK wu TpaHcrenHbix opranusmoB. Kiertounas
umkeHepus.  Kierounele  KynbTypbl. MUKPOKIOHAIBHOE  Pa3MHOXKCHHE
pactenuii. KioHHpoBaHME BBICOKOMPOAYKTUBHBIX  CEIBCKOXO3iCTBEHHBIX
OpPraHU3MOB. JKOJOTHUYeCKHe U dThudeckue mnpodrembl. [MO — reHeTudecku

MOI[I/I(I)I/ILII/IPOBaHHBIC OpraHnu3MbI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

DBOJIIONUOHHAS OUOJIOTUsA

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  3BOMOIMHU.  [lameoHTONMOTMUYECKHE:  MOCIEA0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMAJCOHTOJOTUYECKOW JIETOMHUCH, TMepeXoiHbie (HOPMBI.
buoreorpaduueckue: cxonctso u paznuuue ¢ayH U QIop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U PAa3INYUs SMOPUOHOB Pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMHYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE,
PYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX MYyTEeH Yy BCeX

OpraHu3MOB




1.2

OpomonronHass teopuss Y.  [apsuna. [Ipeanocbuiku  BO3HHMKHOBEHUSA
JapBUHM3MA. JIBMKyIIMe CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHY (M30BITOUYHOE
Pa3MHOXKCHHUE IIPpHU OTPaHUYCHHOCTHU PCCYypPCOB, HGOHpGI{GJ’IéHHaﬂ U3MCHYHNBOCTD,

O6opr0a 3a CyIecTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunrernueckas Teopust dBomtouud (CTD) ©  OCHOBHBIE €€ TMOJOXKEHHUS.

MuxkposBomtonus. [lonynsiuus kak eIMHUALIA BUJIa U SBOJTIOLUN

1.4

JBwkymme cuiabl ((PakTopsl) SBOJIOINMK BHAOB B TpHpoae. MyTallmOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. lIOMyssiiMOHHBIE BOJHBI M Apeid
reHoB. M3onsauusa m murpanus. EctecTBeHHBI 0TOOp — HanpaBIsIOLMi dakTop
sBomonn. @OpMBI €CTECTBEHHOTO 0TOOPA.

[Tpucrnoco0neHHOCT, OpPraHU3MOB Kak pe3yiabraT dBojrouuu. [lpumepsl
NpUCTIOCOOTICHUN Y OpraHu3MOB. ApoMOp(O3bI M HAHOAAATITAIINH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUA000pa30BaHUS:

reorpauueckoe, IKOJIOTHIECKOe

1.5

MaKPOBBOHIOI_[I/IH. (DOpMBI 3BOJIIOIIUH (bI/IJ'IeTI/I‘ieCKaH, JAUBCPIrCHTHAA,

KOHBCPICHTHAA, IapajlJICJIbHAasl. H606paTI/IMOCTL 3BOJIFOIIUH

Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMIIe

2.1

JloHay4yHble MpEACTaBICHHS O 3apOKICHUM KM3HH. HayyHble THUNOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emJjie: a0uoreHe3 W MaHCHepMHs. XUMUYECKas
HBOJIIOIHUA. DKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKON 3BOJIIOIUH.
Hauvanpable aTanmbl Ouonoruuyeckoit sBomormu. ['unoresa PHK-mupa. IlepBoie

KJICTKHU 1 UX 5BOJIIOIHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX T'pYIIII ’)KUBBIX OPraHU3MOB

22

PazButne xu3Hu Ha 3emie mo spaM u nepuoaam. Karapxei. Apxeiickas u
nmpotepo3oiickas dpel. [lameosolickass spa u e€ mNepuoAbl: KEMOPHUHCKHIA,
OPJIOBUKCKUM, CUJTYPUMCKHI, JE€BOHCKHI, KaMEHHOYIOJIbHBIM, MEPMCKHU.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPHACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickass 2pa w €€ mnepuoabl:  MaJCOre€HOBBIM,  HEOTCHOBBIN,
AHTPOTIOTCHOBBIM. XapaKTepUCTUKA KIMMaTa W TEOJOTUYECKHX IMPOIIECCOB.
OCHOBHBIE ATAITBI YBOJIONUN PACTUTEIHHOTO U KUBOTHOTO MUpPA. ApoMOop(]o3bl y
pacTeHUd U JKUBOTHBIX. [losiBIeHWE, pacuBEeT M BBIMHUPAHHE TPYII KUBBIX

OpraHu3MOB

23

Cucrema OpPraHU4YCCKOIro MuHpa KaK OTpaXCHUC 3BOJIOLHUU. OcCHOBHEBIE

CUCTEMATUYICCKUC I'PYIIIBI OPIraHU3MOB

2.4

OBojronuUsl 4enoBeKa. AHTPOIOJIOTHS Kak Hayka. PasButue mpencraBieHH o

MIPOUCXOKICHUHM YeJIoBeKa. MeToapl m3ydeHus aHTpororeHe3a. CXOAcTBa H




pas3nuyMsl YesloBeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETI0OBEKA.
JBmwxynme cuibl (pakTopsl) aHTpornorenesa. HacnencTBeHHass H3MEHYHBOCTD U
€CTECTBEHHbII 0TOOp. OOlecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OpPYIUN

Tpy/a, MBILLJICHUE, PEYb

2.5

OcHOBHBIE CTaIUM W BETBH JBOJIOLUU YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAepTaubckul, Yenosek
pa3ymHbIii. Haxoaku MCKoNaeMbIX OCTAHKOB, BpPEeMs CYIIECTBOBaHUS, 00JacTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HH, OpYAUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJBIINE pachl: €BponeouHas (eBpaszuiickasi),
HErpo-aBCTPaJION IHA (3xBaTOpHAJIbHAS), MOHTI'OJIOU/THASI (asmatcko-
aMepuKaHckas). YepTbl MpUCHOCOOJEHHOCTH MPEICTaBUTENIECH YEIOBEUECKHUX pac

K YCIIOBHUSIM CyllecTBOBaHUsA. EMMHCTBO YyenoBeyeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpyKarolias cpeja

3.1

DKoJIoTusl Kak Hayka. 3ajaud U pasfesibl SKOJOTHH. MeToAbl 3KOJOTUYECKUX
HCCIeN0BaHUi. DKOJOTHIeCKoe MUPOBO33peHne. Cpeapl 0OMTaHUSI OPraHU3MOB:

BOJHasA, HA3EMHO-BO3AYIIIHAA, IOYBEHHAsA, BHYTPHUOPIraHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Krmaccudukanmss — 9KOJTOTMYECKHX  (aKTOPOB:
abnoTHyecKkue, OMOTHYECKHE W aHTPOIOTEHHBIC. J[eHCTBHE HSKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

33

AOnoTHuecKue (I)aKTopBII CBCT, TCMIICpATypa, BJIAXKKHOCTD. CDOTOHepI/IOI[I/BM.
HpI/ICHOCO6JIeHI/I}I OpTraHu3MOB K JCHCTBHUIO a0MOTUYECKUX (baKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢daxkTopel. Buabl OMOTHYECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIIHS,
XHUIIHWYECTBO, TMapa3sUTU3M, MYTyalu3M, KOMMEHcanu3M (HaxjeOHUYeCTBO,
KBapTHUPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HadeHHue  OUOTHYECKUX

B3aI/IMO)1€I\/JICTBI/II71 AJId CyIIE€CTBOBaHUA OPraHU3MOB B IIPUPOJHBIX COO6HIGCTBaX

3.5

DKOIOruYecKue XapPaKTCPUCTUKU NOITYyJIAHH. OCHOBHBIE II0Ka3aTcIn
MOmyJauunu: 4YUCJICHHOCTb, INNIOTHOCTL, POXKIAACMOCTb, CMCPTHOCTb, IHPHPOCT,

MUT'panus. I[I/IHaMI/IKa YUCJICHHOCTHU IOIYJIALIUA U eé peryinsanusa

COO6IH€CTBa X 3KOJIOTHYCCKHNE CUCTCMBI

4.1

CooOmiectBO opranu3mMoB — OuoneHo3. CTpyKTypbl OHOL€HO3a: BHJIOBa,
MIPOCTPAHCTBEHHAs, Tpoduueckas (mwmieBas). Bunabl-momuHanTel. CBs3W B

OnoIeHO3€e

4.2

DKOJIOTHYECKHUE CHCTEMEI (BKOCI/ICTCMBI). [Tonatue 00 SKOCHUCTEME H




ouoreoneHo3e. @OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBL: IPOJYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpodpuyeckue (muIEBbIE) YpPOBHU O3KOcHCTEeMbl. [luieBple Liemu U CETH.
OCHOBHBIE TOKa3aTEIH HIKOCUCTEMBI: OHOMacca, MPOAYKLUS. ODKOJIOTHYECKUE
OUPAaMUIbL:  TPONYKIMM, YHCIEHHOCTH, OuomMacchl. CBOICTBa 3KOCHCTEM:

YCTOMUYMBOCTb, CAMOPETYIISIIMSA, pa3Butue. CyKieccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMAa XBOMHOIO WIH
[IMPOKOJIIMCTBEHHOTO Jieca.

AHTpPOIIOTE€HHbIE SKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpbOoskocucTeMsl.
buonoruueckoe 1 X03UCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpasue kak QakTop ycTOWUMBOCTH 23KocucteM. CoxpaHeHue

OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['paHuimbl, cocTtaB M CTpyKTypa
ouoctepsl. KuBoe BemectBo u ero (ynkiuu. OcobeHHOCTH OMOChEphl Kak
rino0anbHOM 3KocucTeMbl. J[uHamMuuyeckoe paBHOBecHMe M oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BelecTB W OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yraepona, azora). 30HaILHOCTB OHochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoBeuectBo B Ouochepe 3emin. AHTPOTNOTEHHBIE M3MEHEHUs B Ouocdepe.
['moGanbpHBIE SKOTOTUYECKHUE TPOOIEMBI.
OcHOBa  pallMOHAJLHOTO  YIPABIICHUS MNPHUPOJHBIMH pecypcaMd W UX

UCIOJIb30BaHueE. JloCcTHKeHUsI OMOJIOTUH U OXpaHa MPUPOAbI
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