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MOACHUTEJBHAS 3AITMCKA

[Ipu pazpaboTke mporpamMMsl 0 GHOIOIHH TEOPETHYECKYIO OCHOBY I ONpPESHCHHSA MOAX0N0B K
bopmupoBanmio cozepXkaHHs ydebHOro mpenmera «bHonOrms» COCTABHIM: KOHLENTYalbHbIE
nonoxerus ®I'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIeNief, Co/lepiKaHus, pe3yibTaroB OOydeHHs H
TpeboBaHMil K YpPOBHIO NOATOTOBKH BBITYCKHMKOB, TOJIOXEHHA 00 OOIMX LENsX M NpUHIHAMAX,
XapaKTEpU3YIOMKMX COBPEMEHHOE COCTOSHHME CHCTeMBI cpeiHero obmero obpasosanus B Poccuiickoit
desiepanuy, a TakXKe MOJOXKEHHS O crenuduke 6MOIOruHy, e 3HaYCHUH B IO3HAHHH JKMBOH NPHPOMIB! U
obecrieyeHHH CYIECTBOBaHHMs denoBedeckoro obmectsa. CorjacHO Ha3BaHHBIM —IOTOKEHHSM,
OIIpe/IeleHbl OCHOBHBIE (DYHKIIMH IPOrpaMMEI 0 OMONIOTHH U €€ CTPYKTYpa.

[IporpaMma mo OuonoOrHM MAgT TpEACTaBleHHe O wesx, 00 ofmed crparerud OO0ydeHHS,
BOCITUTAHHS M Pa3BUTHA OOywalomuxcs cpeiacTBaMu ydeOHOro mpexmera «buomorusy», ompenenser
obs3aTeNbHOE IIPEAMETHOE COACpIKaHHEe, €ro CTPYKTYpY, PAaclpelel]CHHE II0 pasaenaM H Temaw,
PEKOMEHIYEMYIO TIOCIIeIOBATEIFHOCTE M3ydeHUsl y4eOHOro marepuana ¢ Y4€TOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBsi3el, JOTHKH 00pa3oBaTeNbHOrO MPOLECCA, BO3PACTHBIX —OCOOEHHOCTEH
o0yyaromuxes.

B mporpamme 1mo OHONOTHH TarKKe YYMUTBIBAIOTCA TpeOOBaHHMA K IJIAHUPYEMBIM JIHYHOCTHBIM,
MeTanpeIMeTHEIM ¥ IIPeIMETHBIM pe3ysibTaTtaM oOydeHHs B (OPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-
I03HABATE/IGHOM  JIeATeIbHOCTH/YueOHBIX JeHcTBHE oOydaromuxcs 10 OCBOCHHMIO  COJEpPXKAHHUSA
6uonornueckoro o6pasoBaHus.

B mnporpamme no Ouonormu (10-11 xnaccel, 0a30BBId YPOBEHB) PpEATH30BAH IPHHIMI
PeeMCTBEHHOCTH B H3yueHHM O6uomnoruu, Onarogaps yemy B Hel IPOCMATPHUBAETCA HANPABIEHHOCTh HA
pa3sBHTHE 3HAHHH, CBA3aHHBIX C (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOI0 MHUPOBO33PEHMSA, HEHHOCTHBIX
OpPHMEHTAIlMM ITHYHOCTH, KOJOIHYECKOTO MBIILICHHS, IpPEACTaBICHHH O 370pOBOM O0pase JXKH3HH H
OepeXHBIM OTHOIIEHWeM K OKpyxawomeid npupomuo# cpene. Ilostomy Hapany ¢ H3ydeHHEM
001me0HoIOrHYecKUX TEOpHUil, a TaK)Ke 3HAHUH O CTPOEGHHH JKUBBIX CHCTEM Pa3HOI0 paHra ¥ CyIIHOCTH
OCHOBHBIX MPOTEKAIONIMX B HHX [POLECCOB B IporpaMMe 10 OHOJOTHM Y[EIeHO BHHMAaHHE
HCITONIE30BaHKIO TIOyYEHHBIX 3HAHWH B TMOBCEIHEBHOM XU3HU U PEIlEHMs NPHKIAaJHBIX 33134, B TOM
ygcine:  NpodMIAKTHKHA  HACIEICTBEHHBIX  3a0ONeBaHW  wesloBeKa,  MEIMKO-TEHETHYECKOIo
KOHCYJIBTHPOBaHHsS, OOOCHOBAHHS SKOJOTHYECKHM IIeTeco00pasHOro MOBEJCHHS B OKpy)Karomei
IPUPOIHOM cpelie, aHAIW3a BIUSAHUAS XO3SMMCTBEHHOM JIeSTENFHOCTH YE/I0BEKAa Ha COCTOSIHUE IIPHPOIHBIX
¥ UCKYCCTBEHHBIX SKOCHCTEM. Y CHIIEHHe BHUMAHHUS K IPUKJIAIHON HANPaBICHHOCTH yueGHOro npeamera
«Bbronorug» TPOAMKTOBAaHO HEOOXOMMMOCTBIO oOOecredeHHs YCAOBHH [Uld pEUIeHHA OAHOH u3
aKTYaIBHBIX 3a[a4 IIKOJBHOr0 OMosIornyeckoro obpasoBanus, KOTopas mpearonaraeT GopMUpoBaHuEe ¥
oOyvaromuxcss CHOCOOHOCTH — QUanTHPOBAThCS K M3MEHEHMSIM [IWHAMHYHO  Pa3BHBAIOMIETOCs
COBPEMEHHOTO MHUPA.

Bbronorus Ha ypoBHe cpenHero o0mero o0pa3oBaHus 3aHAMAaeT BakHOoe MecTo. OHa obecrieunBaer
topmupoBanue y ofyuaromuxcs MpeAcTaBleHuil 0 HAydHOH KapTHHE MUpa, pacliupsieT U obobmaer
3HAHUS O JKUBOH mpupoje, €€ OTIMYUATENbHBIX MPU3HAKAX — YPOBHEBOH OpraHM3alldd H 3BOJIOLUH,
CO3MaéT YCIOBHA JUIA: IIO3HAHWUA 3aKOHOB JKHUBOH NpHpoAsl, (opMHpoBaHHS (GYHKIHOHATEHON
rPaMOTHOCTH, HABBIKOB 370pOBOoro M Oe3omacHoro obpaza MXHM3HM, SKOJOTHMYECKOTO MBIILIEHHS,
I[EHHOCTHOTO OTHOIIECHHS K KHBOM IIPUPOJIEC U YETOBEKY.

Bonbimoe 3nauenne OMOJOTHS UMEET TAKOKE U1 PeIeHMs BOCIIMTATEIbHBIX U Pa3BUBAIOIIMX 3a7a4
cpenrero obmero oOpa3oBaHus, colpayuM3auuu oOywaronmxcs. Vsydernue Ouonorum obecreyuBaer
yCI0BHS JUISI (JOPMHUPOBAHUS MHTEIUIEKTYATBHBIX, KOMMYHUKAIIMOHHBIX U MH(OPMALMOHHEIX HABHIKOB,
3CTETHYECKOH KyNbTYpHI, CIIOCOOCTBYET MHTErpalMy OMOTOTHYECKHX 3HAHMH C IPEACTABICHHUAMH H3
Ipyrux y4eOHBIX IIPEIMETOB, B YacTHOCTH, (H3MKH, XUMHUM M reorpadun. HaspaHHBIE IMOIOKEHHS O
IpefHa3HauyeHUu ydeOHOro mpeamera «BHOJIOTUS» COCTABUIIM OCHOBY ISl ONPEENeHHs MOIXOI0B K
oTOOPY H CTPYKTYPHUPOBAHUIO €0 COMEPKAHMS, MPENCTABIEHHOTO B IPOTrpaMMe 1o GHOIOTHH.

Ot6op copepxkanusa ygyebHOoro npeamera « buomorus» Ha 6a30BOM ypoBHE OCYIIECTBIEH ¢ TO3ULIHH
KyJIbTYypPOCOOOpa3HOro IOAX0/a, B COOTBETCTBHH C KOTOPHIM O0YYAIOIHMECS AOJDKHBI OCBOUTH 3HAHWA H
YMEHHS, 3Ha4uMble 118 (GopMHpoBaHHS O0IIEH KYJIBTYphl, ONpEAENsIOmUe aJeKBaTHOE MOBEIEHHE
YeJI0OBEKA B OKPY KAIOIIEeH IIPHPOJHON Ccpefie, BOCTpeOOBaHHEIE B IIOBCEIHEBHOM KHU3HU U NMPAaKTHYECKOMI
neatensHocTH. Ocoboe MecTo B 3TOH CHCTeMe 3HAaHMM 3aHHMAIOT MEMEHTBHI CONCPIKAHMA, KOTOPHIE
CIIy)KaT OCHOBOH st (OpMHpOBaHMS IPEACTABICHUM O COBPEMEHHOH €CTeCTBEHHO-HAyYHOH KapTHHE



MHpPa H LEHHOCTHBIX OPHEHTAMSX JHYHOCTH, CIOCOOCTBYIOIIMX TyMaHH3aliH OHOJIOTHYECKOro
o0Opa3oBaHusL.

CTpyKTypHpOBaHHE COJEpKaHus ydeOHOro MaTepHasia B porpaMme o GHONOTHH OCYINECTBIICHO
¢ Y94ETOM IIPHOPUTETHOTO 3HAYCHHS 3HAHWMHA 00 OTIMYATENBHBIX OCOOCHHOCTAX KHBOH IPHPOMIEL, O €€
YPOBHEBOM OpraHM3AlAA M JBOJIOLMH. B COOTBETCTBHH C 3THM B CTPYKTYpe y4eOHOro npeamera
«BHONOTHsI» BBIIENESHE! CIeAYIONIHE cojlepXKaTenbHble THHuH: «bronorus kak Hayka. MeTobl Hay4HOro
nmosHanusy, «Kierka kak Owonorudeckas cucrema», «OpraHusM Kak OHONOrHYecKas CHCTeMay,
«Cucrema u MHOroo6pasue OpPraHHYECKOro MHpa», «OBOJIONUA XXHBOH MPHPOABI», «OKOCHCTEMBI H
IPHCYIHE UM 3aKOHOMEPHOCTHY.

Ilems w3yuenust yueOGHOro mpeaMera «buosnorus» Ha 0a3oBOM yYpPOBHE — OBJIaJICHHE
06yJalOIIHMACS 3HAHHAMH O CTPYKTYPHO-(QYHKIHMOHATBHON OPraHu3alliH KHBBIX CHCTEM PasHOTO paHra
¥ IpHOOPETEHHE YMEHWH MCIIOJIB30BATh 3TH 3HAHHMA [UIA TPAMOTHBIX [IEHCTBHI B OTHOLICHHH OOBEKTOB
JKHBOH TIPHPOJIBI ¥ PEIIEHHUs PA3THYHBIX KHU3HEHHEIX IIPOOIEM.

JocTmkenne nemu wusydenuss ydebHoro mpeamera «buosorus» Ha 06a30BOM  YpOBHE
obecnieurBaeTCs peleHHEM ClIeIYIOIIUX 3a1aq:

OCBOEHHE O0YYAIOIIMMHCS CHCTEMBI 3HAHMH O OHONOTMYECKHX TEOPHAX, YYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TMIOTE3aX, NPABHIIAX, CIYXKAIIMX OCHOBOM s (hOpMHpOBAaHHWS IIPEACTABICHHH O
€CTeCTBEHHO-HAYYHOH KApTHHE MHUpa, O METOJaX HAay4HOTO NO3HAHHA, CTPOCHMH, MHOrooOpasvu u
0COOEHHOCTSAX JKMBBIX CHCTEM Pa3HOrO YPOBHS OpTaHM3allMH, BBIIAIOLIMXCS OTKPHITHAX H COBPEMEHHBIX
HcclleJOBaHHAAX B OHONIOTHH;

dopmupoBanre y O0OydalOIMXCS [O3HABATE/NBHBIX, HHTE/UIGKTYATBHBIX H  TBOPYECKHX
criocoGHOCTEl B MPOIEcce aHAMM3a JAHHBIX O ITYTSX PasBHTHA B OHOJIOTHH HAy4YHBIX B3TIIANOB, HICH H
TIO/IXOIOB K H3YYEHHIO JKUBEIX CHCTEM Pa3sHOIo YpPOBHS OpraHH3alvu;

CTAHOBJEHHE y oOydarommxcs oOmed KyabTyphbl, (QYHKIHOHAIBHOW TI'DAMOTHOCTH, pPa3sBHTHE
yMeHH} 0GBICHATS W ONEHWBATH SBJICHAS OKPYKAIOMEro MHPa KHBOH PHPO/BI HA OCHOBAHWH 3HAHHH H
OIIBITA, IOJIYYEHHEIX TTPH U3YUEHHH OHOIOTUH;

dopmupoBanue y 0OydarOUXCs yMEHHH HIUTFOCTPHPOBATH 3HAYCHHE OHOIOTHYECKHX 3HAHWH B
[PAaKTHYECKOH JeATENTHHOCTH 4YeNOBEKa, pasBHTHH COBPEMEHHBIX MEIMIWHCKHX TEXHOJNOTHE H
arpo0HOTEXHOJIOTHH, '

BOCIIHTAHHME yOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHsl YEJIOBCKOM JKUBOM IPHPOAEL
HeOOXOIMMOCTH OEpEKHOr0 OTHOIIGHHMS K HEH, COOMOJeHHs 3THYCCKHX HOPM IpPH IIPOBEACHHH
OHMOJIOrHYECKHX HCCIICIOBaHMI;

OCO3HAHHE [EeHHOCTH GHOJIOrMYECKUX 3HAHWM /IS IOBINIEHHS YPOBHS 9KOJIOTHYECKON KYJIBbTYpBbI,
st GOPMHPOBAHUS HAYHIHOIO MUPOBO33PCHHUS;

npUMeHeHHe NPUOOPETEHHBIX 3HAHMI M YMEHHH B [OBCCIHEBHON XKH3HH UL OLICHKH ITOC/IEeICTBHH
CBOEH JIESTENFHOCTH 10 OTHOMIEHMIO K OKPYIKAIOWIEH cpefie, COOCTBEHHOMY 3710pOBBIO, 000CHOBaHHE H
cobmoaenne Mep poduIakTHKH 3ab0IeBaHU.

B cucrteme cpefaero obmero obpasosanus «broorusy, usydaemas Ha 6a30BOM YpOBHE, SBIISETCS
06s13aTeNBHBIM YUeOHBIM IPEAMETOM, BXO/ISAIIMAM B COCTaB IpeIMETHOH 00macTu «EcTecTBeHHO-Hay THEIC
OpeaMEThIM.

Jlnst u3ydenns Guomoruy Ha 6a3oBoM ypoBHE CpeiHero o6mero o6pasoBanus OTBOAUTCS 68 JacoB:
8 10 xiacce — 34 gaca (1 gac B Henemo), B 11 knacce — 34 gaca (1 gac B HefleImo).



COAEPKAHUE OBYUEHMUSA

10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa.

Buomorus xak Hayka. CBs3p Ouomorum ¢ OOINECTBEHHBIMH, TEXHHYECKHMH H JIPYTHMH
€CTECTBEHHBIMH Haykamu, ¢mrocoduelt, 5Tuko#H, ocreTHkodl u mnpaBoM. Pome Ouonormn B
(hOpMUPOBAHHH COBPEMEHHOH Hay4YHOH KapTHHBI MUpa. CHcTeMa OMOJIOTHUECKHUX HayK.

MeTtoasl MO3HAHUS JKUBOH Mpupoisl (HabironeHue, SKCIOEPUMEHT, OIMCaHHe, H3MEpeHHeE,
Kiaccu(pHKalusi, MOJACITHPOBaHHe, CTATUCTHYECKasA 00paboTKa AaHHBIX).

JemoncTpanuu:

IMoprperst: Y. Mapeun, I'. Mengens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabmuier 1 cxemsr: «MeTo bl TO3HAHUS JKUBOR TIPUPOJIBIY.

JlaGopaTopHbie H IpaKTHYeCKHe PaboThI:

[Tpaktuueckas pabora Noe 1. «Mcrnons3oBaHHe pasJIMYHBIX METONOB IPH  H3YYEHHH
H6uoTOrHUecKIX 0OBEKTOBY.

Tema 2. JKuBbie cHCTeMbI H HX OpPraHu3anms.

JXupsie cuctemsl (OMOCHCTEMBI) KaK HpeAMeT u3ydeHus Ouonoruu. OTIHYHe KHUBBIX CHCTEM OT
HEOPraHu4ecKOH IPHPOJIEL.

CroiicTBa OmocucTeM M MX pasHooOpasue. YpOBHH OpraHu3alidd OHOCHCTEM: MOJIEKYJISIpPHBIM,

KJIETOYHBIHA, TKaHEBEIH, OpraHUu3MEHHBIH, MOITYJIAITHOHHO-BHI0OBOH, SKOCHCTEMHBIHI
(BuoreoneHoTuueckuit), Guochepuslii.
JdeMoHcTpanun:

Tabnune! u cxembr: «OCHOBHBIE TPU3HAKY KU3HUY, « Y POBHH OpraHH3alUH KUBOH TPHPOJIEI».

O6opynosanmue: moaens Monekynsl JIHK.

Tema 3. XumudeckHii cOCTAB H CTPOEHHE KIIETKH.

XUMHYECKHAH COCTaB KIIETKH. XHMHYECKHE 3IEMEHTBI: MaKpO3JIEMEHTEl, MUKPO3/IeMEHTEL. Bona
¥ MUHEPAJTbHBIE BEIIECTRA.

@OyHKIMHU BOABI K MUHEPATIbHBIX BellecTB B kieTke. [loanepixanue ocMoTHdyeckoro Gananca.

benkn. CocraB u cTpoeHHe OenkoB. AMHHOKHCIOTEI — MOHOMepsl OenkoB. HezameHumeie u
3aMEHUMBIE aMWHOKHMCIOTEl. AMHHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OCIKOBOH MOIEKYIBI
(mepBuYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTHYHAS CTPYKTYypa). XMMHYECKHE CBOiCTBa OenKoB.
Buonorugeckue GyHKIHU GETKOB.

@epmenTsl — Owmonormdeckme KaTtanmm3aropel. CTpoeHHe ¢epMeHTa: aKTHBHBIA IEHTP,
cybctpatHas crneuuduuHocTh. Kodepmentsl. Buramuusl, OTamuus GEpMEHTOB OT HEOPraHHUECKHX
KaTalMu3aTopoB.

Yriuesoapl: MOHOcaxapHAsl (rmokosa, pubo3a u aesokcupubosa), aucaxapuiasl (caxaposa,
JIaKTO3a) ¥ IIoIMcaxapuabl (Kpaxmali, TIIHKOTeH, IeJUTI0103a). bromoruyeckue GyHKIMHA YIIIEBO/IOB.

Jlununer: Tpurmunepuasl, Gochomunuabl, crepounsl. [uapodunsHo-rHIpodhOOHBIE CBONUCTBA.
buonornueckue ¢ynkuuu mamunos. CpaBHEHHE YIIEBOZOB, OENKOB H JIMIMIOB KaK HCTOYHHUKOB
SHEPIUH.

Hyxnennosele xucinorsl: JJHK um PHK. HyxneoTumbl — MOHOMEPHI HYKJIEHMHOBBIX KHCIOT.
Crpoenne u pynkuu JJHK. Crpoenne u pynxuuu PHK. Bunst PHK. AT®: cTpoenue u GyHKIIHH,

[{aTonorus — Hayka o kierke. Kiierounas Teopus — OpEMEp B3auMOJEHCTBHSA uueH u (akToB B
Hay4YHOM IT03HAHWH. MEeTO bl U3ydeHMs KIETKH.

Knerka kxak nenocrHas »xwuBas cucrema. OOInpe NpPU3HAKH KIETOK: 3aMKHYyTas HapysKHas
meMbOpana, mosekyssl JIHK kxak remerngeckunii annapatr, cucteMa cunresa Genka.

Tumer  kJIeTok:  JykapuoTH4Yeckas M mpokapmoTudeckas. OCOOEHHOCTH  CTPOEHHS
IpOKapuOTHYEeCKOH KieTrkd. Kierounas crenka OaxTepuil. CTpoeHHE SYyKApPHOTHYECKOH KIIETKH.
OCHOBHEIE OTIIHYMS PACTUTEIBLHON, )KUBOTHON U IPHGHON KIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, IJIHMKOKAIMKC, MX (DYHKIHH.
[lmasmarmgeckas MemOpana, e€ cBoiictBa u GyHkuud. lluTomnasmMa u e  OpraHOMIEL
Onnomem6pannsie opranouasl kierku: OIIC, ammapar Tonbmku, nu30COMEL Il0TyaBTOHOMHEBIE



OpraHOM/IB! KIETKH: MUTOXOHIpPWH, IUlacTuel. [IpoucxokieHne MHTOXOHIPHH M ILIACTHI. Busl
mnacTu. HememOpanHbIe OpraHOM/bI KIETKH: pHOOCOMBI, KJIETOYHBIA LEHTP, HEHTPHOIH, PECHHYIKH,
KTYTHKH. QYHKIMHA OPraHOMIOB KIIETKH. BKITFOUeHHS.

Slgpo — perynaTopHeli neHTp kieTkH. CTpoenme sjpa: sepHas 000JI04YKa, KapHOILIa3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEIIECTB B KIIETKE.

JdemoHCcTpalKn:

Tloprpers: A. Jlepenryk, P. I'yk, T. IlIsans, M. Illnefinen, P. Bupxos, [Ix. Yorcor, @. Kpux, M.
Vunkunc, P. @panxmn, K. M. bap.

Jlmarpammer: «Pacmipesienienie XMMHUECKHX 3IEMEHTOB B HEXHUBOH Ipupoziey, «Pacmpenenenne
XMMHYECKHX 3]IEMEHTOB B JKHBOH IIPHPOJIE.

Tabmumst u cxeMsl: «[lepuonuyeckast TablIAIla XUMIIECKUX 3/IeMEeHTOBY, «CTpoeHHe MOJICKYJIBI
BozBlY», «BrHocuuTe3 Genkay, «Crpoenne Monekynsl 6enkay, «Ctpoenune pepmentay, «HykinenHOBbIC
kucnotsl. JJHK», «Crpoenue monekyiast AT®», «CrpoeHne sykapHoTHdeckod kieTku», «CrpoeHue
JKHBOTHOH KieTKHy, «CTpoeHHe pacTHTeIbHOH KieTku», «CTpOoeHHE MPOKaPHOTHYECKOH KIICTKHY,
«CTpoeHHe spa KIeTKH», «YTIeBOIbI», «JIumums».

OGopyJoBaHHE: CBETOBOH MHKDOCKON, 0OOpynoBaHME [UIs [pOBeJeHHs HaOIIOACHHH,
H3MEpPEHHH, 3KCIEPHMEHTOB, MEKPOIIPeNIapaThl PACTHTENBHEIX, JKHBOTHBIX B OaKTepHaIbHbIX KIETOK.

JlaGopaTopHble H NPAKTHYECKHE PaboThI:

JlaGopaTopras paGora Ne 1. «M3ydeHune KaTATMTAYECKOH aKTUBHOCTH (epMEHTOB (Ha IpHMEpe
aMHITa3bl WIH KaTajiashbl)y.

JlaGoparopsas pabota Ne 2. «M3y4eHne CTPOCHHS KIICTOK PacTeHHH, JKUBOTHEIX U GaxTepuii mox
MHKPOCKOITOM Ha F'OTOBBIX MUKPOIIPEIapaTax i UX ONHCAaHHEe».

Tema 4. ZKnzHeaesiTeIbHOCTE KIETKH.

O6MeH BemecTB, wid MeTabomusM. Accumuisuus (TIacTHIECKHH 0OMeH) M IHCCHMHIIAIHS
(sHepreTHUeCcKHil 0OMEH) — JBE CTOPOHEI EIUHOTO mporecca Merabomm3ma. Posb 3aKOHOB COXPAHEHHA
BEIECTB M SHEPIHH B IOHUMAHUK MeTaboIH3Ma.

Tumns! o6MeHa BemmecTs: aBToTpod b U rerepoTpodHELi. Poibs hepMenToB B 0OMEHe BEIIECTB H
IpEeBpaIIeHUH SHEPIHH B KIETKE.

®otocunTes. CeeToBas M TeMHOBas (asel GorocunTesa. Peaximu orocunTesa. DPGHeKTHBHOCTH
dorocunTe3a. 3Hadenue BoTOCHHTE3a LI KU3HY Ha 3emie. Biusnue ycnosnit cpesibl Ha GOTOCHHTE3 H
CIOCOOB! IOBBIIIEHHS €r0 MPOAYKTHBHOCTH Y KYIbTYPHBIX PaCTEHUI.

XemocunTe3. XeMOCHHTE3UpyIoIMe GakTepun. 3HAYEHIe XeMOCHHTE3a JUIsl )KM3HH Ha 3eMIIe.

DHepreTHdecKuii 0OMeH B KieTke., PaciieruieHue BEIISCTB, BhIJIGNICHHE H aKKyMYyJIHPOBaHHE
SHEPrHud B KIETKe. DTamsl dHepreTHIeckoro oomena. I'makomu3s. bpoxkenne u ero suapl. Kucioponmoe
OKHCIIeHWe, WM KIeTouHoe jbixanwe. OxumermurensHoe docdoprmmiposanue. OddexkTuBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakuuu MaTpuuHOTo cuHTesa. | enerndeckas mHpopmanua n JTHK. Peammsauus reneTndeckoi
uH(pOpMAIMHK B KieTKe. ['eHeTHIecKuil KO | ero cBoiCTBa. TpaHCKpHITIHS — Marpuynbli cuaTes PHK.
Tpaucnsnus — 6GuocuuTes Genka. Dransl TpaHcssuuK. KoAMpoBaHHEe aMHHOKHCIIOT. Pons pubocom B
GuocuHTE3€E DENKa.

Hexnerounsie (GopMsl Ku3HH — Bupychl. Vcropus otkpeiras Bupycos ([. W. Wsanosekwmii).
OcOGEHHOCTH CTPOEHHS ¥ KH3HEHHOTO [IHKIIA BUPYCcoB. bakrepuodaru. bonesnw pacTeHuH, JKHBOTHBIX
W YeJOBEKa, BbI3bIBAaEMBIE BHpycaMHd. Bupyc mMmMyHozepwmmmura wenosexa (BHUY) — Bo3Gymurenb
CIIW[la. O6paTHas TpaHCKpHINMs, peBeprasa M HHTerpasa. llpodunaktuka pacmpocTpaHEHHS
BHPYCHBIX 3a00/IeBaHUH.

JdeMoHCTpanuu:

[Toprpetst: H. K. Konbrios, [, U. MBanosckuit, K. A. Tumupsizes.

Tabmamsl u cxemsl: «Twumsl mataEusa», «MetaGomasmy, «MHETOXOHAPHAY, «OHEPreTHYCCKUH
obmeny, «Xiopornacty, «DorocuaTesy, «Crpoenne IHK», «Ctpoenue u (GYHKIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «I eHeTHdeckHit koa», «Bupycei», «bakrepuodaruy», «CTpoeHne U KU3HEHHBIA IHKI
supyca CITH]Ia, Gaxrepuaodaray, «Penmakamus JTHK».

OGopynoraunue: Moaeu-amumkamun «Yasoenue JHK u Tpasckpumumsy», «baocunTes Oenkar,
«CTpoenne Ki1eTkuy», Mozens cTpykrypsl JIHK.



Tema 5. PazmHoKeHHe H HHIAMBH/IYa/JIbHOE PA3BHTHE OPraHH3MOB.

Knerounsit LUK, HWIM OJKM3HEHHBIM 1mukn kietkd. HMHTepdasa u mmro3. Ilpomeccs,
npoTekaromue B uaTepdase. Permkanusa — peakus marpudgnoro cuntesa JJHK. Crpoenne xpomocom.
XpoMocoMHBIiA HaGOp — KapuOTHIL. J{HIUIOHIHbI U TalIoMIHBIH XpOMOCOMHBIE HA0OPbI. XPOMATHIBL.
I{uTonornyeckre OCHOBEI PA3MHOXKEHHUS M HHIHBHU/YaIbHOIO PA3BUTHSA OPraHH3MOB.

Jlenenne xierkn — muto3. Cragum murosa. Ilporeccel, MpoMCXOfsAlIe HAa pPasHBIX CTaJUAX
MHTO3a. BHOTOrHYecKuii CMBICI MHTO34.

[IporpamMmupyeMast rubess KIETKH — aromTo3s.

®opMBl pa3sMHOXKEHHsS OpraHu3MoB: Oecrosoe # 1mosnoBoe. Buaer Gecrosioro pasMHOKEHHS:
JeeHHe HaaBOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX, CHOpooOpa3oBaHHE, BEreTaTHBHOE
pasMHOKeHHe. MckyccTBeHHOE KIIOHHPOBaHHE OPTaHU3MOB, €70 3HAYEHHE IS CeIeKIINH.

ITonoBoe pa3MHOKEHHE, ET0 OTIIHYHA OT Decroioro.

Meiios. Cramuu Meiiosa. [Tporecchl, MpOMCXOIsIINE Ha cTaausx MeHosa. [loBegeHre XpoMOCOM B
Meiiose. Kpoccunrosep. buonornueckuii cMbIC B 3HaYEHHE Meio3a.

['amerorenes — mpomecc 00pa30BaHHs IIOJNIOBEIX KJIETOK Yy JKHBOTHEIX. I[IoJIOBEIE JKENE3BI:
ceMeHHMKH H sauHMKH. OOpasoBaHME H pa3BHTHE IIOJOBBIX KJIETOK — TraMeT (CIepMaTo30MI,
siflieksieTka) — crnepMmarorese3 U oBoreHes. OcoOEHHOCTH CTPOEHMA AHIEKICTOK H CIIEPMAaTO30HIOB.
OmmororBopenue. [laprenorenes.

WupusuayansHoe passBuTHe (OHTOreHe3). OMOpHOHanNbHOE pasBHTHE (dMOpHOreHes). DTambl
SMOPHOHAIBHOTO Pa3BUTHA Y IIO3BOHOYHBEIX JKHBOTHBIX: JpOOJIEHHE, TracTpy/slMs, OpraHoreHes.
IToctamOpuonaneHOe pasBuTHE. THIBI MOCTIMOPHOHANBHOTO DPAa3BUTHA: INPIMOE, HENpsAMoe
(muumHOYHOE). BimsAHMe cpeasl Ha pa3sBUTHE OpPraHu3MoB, (AKTOphl, CIOCOOHBIE BBI3BIBATH
BpOKAEHHBIE YPOACTBA.

Poct m paseurme pactenuil. OHTOreHe3 I[BETKOBOIO pACTEHHA: CTPOEHHE CEMEHH, CTaIHH
Pa3BHTHS.

JdemMoHCTpanHu:

Tabmuubr u cxempl: «@DopMbI PasMHOMKEHHS OPraHu3sMoBy», «J[BOHHOE OIUIOJOTBOPEHHE ¥
IIBETKOBBIX pacTeHHii», «BereratuBHOe pasMHOXEHHE pacTeHuit», «Jlenenue KiIeTKH OaxkTepuiiy,
«Ctpoenne mosoBbix Kierok», «Ctpoerne xpomocombry, «Knerounsni muxiny, «Pemmaxanua JTHK»,
«Muto3», «Meio3», «IIpamoe u HenpaMoe pa3BUTHEY, «[ 'aMETOreHe3 y MIECKOIUTAIOIIHMX H HEJI0BEKaY,
«OCHOBHBIE CTa/IHA OHTOTEHE3aY.

OGopynoBanme: MHKpockom, Mukpompernapartsl  «CnepMaTto30Masl  MJIEKOIHTAOLIETO),
Sliinexnerka MiexkonuTaomeroy, «KapuokuHes B KJIETKaX Kopeluka JIyKa», MarHuTHas MOJENb-
anmukamas «lenenne knetkuy, mogens JJTHK, Monens MetadazHol XpOMOCOMBIL.

JlaGopaTopuble n npakTHYecKHe paboThI:

JlabopaTtopnas pabora Ne 3. «HaOmonenue mMHuTO3a B KIETKaX KOHYHKa KOpEIIKa JIyKa Ha
TOTOBEIX MHKpPOIIpEnapaTax».

Jlaboparopnas pabora Ne 4. «M3yuyenue cTpoeHHs TOJNIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTIpenaparax».

Tema 6. HacsieicTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipemmer u 3anaun resetukd. Mcropus passurus reseTuky. Pons muTonordu u sMOpHOIOrHH B
CTAHOBJICHHH T€HETHKH. BKimam poccuiickux u 3apyOexHBIX Y4YEHBIX B pPa3BUTHE TeHETHKH. MeTombl
reHeTuKkd (ruOpHIOTOTHYECKU, IMTOTEHETHYECKUH, MOJeKy/sipHO-reHeTn4yeckuil). OCHOBHBIE
TeHeTHYECKHE TOHATHA. | eHeTHuecKasi CHMBOJIMKA, UCIIONB3yeMast B CXeMax CKPEIUBaHui.

3aKOHOMEPHOCTH Hac/IeIOBaHUS IPU3HAKOB, ycraHoBneHHbie I'. Menngenem. Monorubpuanoe
CKpeluBaHue. 3aKoH eanHo00pa3us rHOpHI0B MEPBOro MOKoJeHu. [IpaBuio JOMHHMPOBAHUA. 3aKOH
pacleruieHus IpH3HaKkoB. I unoresa uuctoTs! ramer. IToaHOE ¥ HENOIHOE JOMUHHPOBAHHE.

Hurubpugnoe CKpelUBaHKe. 3aK0oH  HE3aBUCHUMOTO HACIeOBAHUS MPU3HAKOB.
ITaToreneTHyeckue OCHOBEI OUTAOPHIHOTO  CKpEIIHBaHHA. AHAIHU3UDPYIOMIEE CKpEIIHBaHUE.
Hcnonp3oBanue aHATHM3HPYIOIMIETO CKPEIIMBAHUS JUIS OIIpeeIeH!s TeHOTHIIa 0co0u.

CuennenHoe Hacnenoranue mpusHakoB. Pabora T. Moprana 1o cremnieHHOMY HacleJOBAHHIO
reHoB. Hapymenue crennenns reHoB B pe3yIbTaTe KPOCCHHIOBEpA.

XpoMocoMHas TeOpUsl HACIIEICTBEHHOCTH. | eHETHYECKHE KapThI.



Il'eneruka mosa. XPOMOCOMHOE OIIpEJeIeHHE Iojla. AYTOCOMBI H IIOJIOBBIE XPOMOCOMEL
['oMOraMeTHEIe ¥ reTeporaMeTHsie opranu3Mel. Hacneiopanue IpH3HaKoB, CHEMIEHHBIX C II0JIOM.

V3sMeH4YMBOCTS. BHIBI H3MEHYHBOCTH: HEHACIEICTBEHHAs M HaclelCTBeHHas. Poib cpensl B
HEHACJACACTBEHHOH  WM3MEHYMBOCTH.  XAapakTepUCTHKa  MOAH(HKAMOHHOH  M3MEHYMBOCTH.
BapuanmoHHBIA psii W BapuanuoHHas kpusad. Hopma peakimm npusHaka. KonmdecTBeHHBIE H
KayeCTBEHHBIE IIPU3HAKH U UX HOopMa peakiuy. CBoicTBa MOIU(DHKANMOHHON H3MEHYMBOCTH.

Hacnencrsennas, Wid reHOTHIIMYECKas, H3MeHUIUBOCTh. KoMOHHATHBHAS H3MeHUHBOCTE. Meiio3
H II0JIOBOM Ipolecc — OCHOBA KOMOWHATHBHOM HW3MEHYMBOCTH. MyTalHOHHAas H3MEHYHBOCTE.
Knaccubpukanus MyTanmi: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa M TNPHYMHBI MYTallMi.
Mytarenssie (akTopbl. 3aKOH TOMOIOTHYECKHX PSANOB B HAacleNCTBeHHOH mu3MmeHumBoctH H. WM.
Baeunosa.

BresinepHas HacjIeICTBEHHOCTh H H3MEHYHBOCTb.

leneruka uenoBeka. Kapuorunm yenoBeka. OCHOBHBIE METOAbl TEHETHKH UelIOBeKa:
reHeaJOTHYeCKHi, OMIM3HEIIOBEIH, HUTOTCHETHUYECKHH, OHOXAMUYIECKHH, MOJIEKY/IAPHO-TEHETHISCKHH,
CoBpeMEHHOE OIpeNe/ICHHE I'EHOTHIIA: IOTHOI€HOMHOE CEKBEHHPOBaHHE, I'€HOTHIIMPOBAHHE, B TOM
gucie ¢ moMorneio [TI[P-anamuza. HacnencTeennsle 3aboneBanus 4enoBeka: reHHble 6one3nu, 6one3nu
C HACJIEJICTBEHHOH NpeIpacloloKEHHOCTBIO, XpOMOCOMHEBIe Oone3nn, ComaTHyecKue U reHepaTHBHBIE
mytamuid. CTBONOBBIe KiIeTKH. [IpuHIMIE! 310poBoro o0pasa KU3HM, JHArHOCTHKM, NPOQUIAKTUKH H
JIEYEHUs TeHeTHUIeCKAX Oote3neit. MenuKo-reHeTHYecKoe KOHCYIbTHPOBAHUE. 3HaYeHHE MEAUIIHHCKOH
PEHETHKH B IIPEOTBPAICHHN U JICICHHH N'eHeTHYECKUX 3a00/IeBaHuUi YeoBeKa.

JdemoncTpanuu:

Iloprpersr: I. Menpens, T. Mopran, I'. me @pu3, C. C. Uersepuxos, H. B. Tumodees-
PecoBckuii, H. Y. BaBusos.

Tabmuue! ¥ cxemsl: «MoHOrUOpHIHOE CKPEIIUBAHUE U €r0 [IUTOreHETHYeCKas OCHOBAY, «3aKoH
pacIIeNUIeHHs: W €ro [UTOTEHEeTHYeCKas OCHOBa», «3aKOH YHCTOTHI ramery», «Jlurubpuanoe
ckpemmBaHue»,  «lldToNmOrMYecKkMe  OCHOBBI  JUTMOPHIHOIO  CKpemmBanus»,  «Meio3y,
«BsaumozelicTBue aIeNbHBIX TeHOBY», «[ eHeTHdecKue KapThl PACTeHHH, JKUBOTHBIX H UYEJIOBEKaY,
«eneTHKa nonay, «3aKOHOMEPHOCTH HAClIe[I0OBaHUA, CIEIIEHHOTO ¢ I0NIoM», «KapHoTHIIsl 9enoBeKa H
’KABOTHBIX», «Buasl uamenunBocTHY, «MomubukanroHHas W3MEHYHBOCTHY, «HacnemoBanme pesyc-
daxTopay, «['eHeTnka rpynmn kpoBu», «MyTannoHHas H3MEHYABOCTE ).

OGopynosanue:  MonenH-amumkanun — «MosorubpunHoe — ckpemuBanue»,  «HemomHoe
IOMHHHpOBaHHWe», «J{urubpuaHoe ckpemuBanue», «llepekpécr XpoMOCOM», MHKPOCKON |
MuKpornpemnapar «Jpozoduna» (HopMa, MyTaruy GOpMEI KPELTEEB M OKpacKkH Tena), repbapuit «I"'opox
IIOCEBHOM .

JlaGopaTopHbIie H NPAKTHYeCKHE PaboThI:

JlaGoparopuass pabora Ne 5. «M3ydeHwe pe3yibTaTOB MOHOTMOPHIHOTO M IUTHOPHIHOTO
CKpELIHBaHHs Yy ApO30(MIEI Ha TOTOBBIX MUKPOIIpEnaparax ».

JlaGoparopuas pabora Ne 6. «M3ydenme MoAU(PHKAIMOHHON HM3MEHYMBOCTH, MOCTPOCHHE
BapUAIlMOHHOTO psiJia U BapHALHOHHON KPUBOM .

JlaboparopHas pabota Ne 7. « AHaNN3 MyTanuii y Jpo30(HIIsl Ha FOTOBEIX MUKpPOIIpENnapaTrax.

[IpakTrueckas pabota Ne 2. «CocTaB/ieHHE H aHaJIA3 POAOCIOBHBIX Y€I0BEKAY.

Tema 7. Cenexuus oprann3moB. OcCHOBBI 0HOTEXHOJIOIHH.

Cenexiusi Kak Hayka HW TIpoIecc. 3apoik/ieHue CeNeKIMH M aoMecTHkanus. Yuenuwe H. .
BaBuioBa © LEHTpax NPOMCXOKACHHS M MHOrooOpasus KyJbTypHBIX pacTeHuid. LleHTpEI
IPOMCXOKICHHS JOMAIIHUX KHBOTHRIX. CopT, IOpoa, mTaMMm.

CoBpeMeHHBIE METOIBI CeleKIIMA. MacCoBBIif ¥ HHIUBHIYaIbHBEI OTOOPEI B CEJICKIIHE PACTCHHI
H KUBOTHBEIX, OneHka sKcTephepa. BIM3KOPOICTBEHHOE CKpeINMBaHHWe — HHOpHAMHT. UHCTas JIUHHSL
CxpemmBanue 4dcThiX jmEmi. [ereposuc, wnnm rubpuanas cuiaa. HepoAcTBeHHOE CKpeIIMBaHHE —
ayrOpumuar. OrmanénHas ruOpmamsanus W €€ ycnexw. VICKyCCTBEHHBIM MyTarcHe3 M IOJIydeHHE
MTOJTATUIOMNIOB. JIOCTHIKEHHS CeJIeKIIMH pacTeHH M, dKUBOTHEIX ¥ MHKPOOPTaHM3MOB.

BroTexHOmOrus Kak OTpacik IPOM3BOACTBA. ['eHHas MHKeHepusa. OTalbl CO3aHHSA
pexombunanTo# JTHK u TpaHcrenHsix opranusmos. Kierounas umrxkenepus. KieTodHbie KyIbTypel.
MuKpokJIoHaIbHOE pasMHOXKEHUE pacTeHuH. Knoruporanue BBICOKOITPOTYKTHBHBIX



CeNBCKOXO3AHCTBEHHBIX OPraHM3MOB. DKOJIOTHYecKHe U sTHdeckue mpobiembl. MO — reneTHyecku
MO U (HIHPOBAHHBIE OPraHA3MBIL.

JleMOHCTpanuH:

Tloprperst: H. Y. Bapunos, W. B. Muuypun, I'. JI. Kapnegerko, M. ®. lpaHoB.

Tabmumpl 1 cxeMsl: kapTa «LleHTpBl MPOUCXOXK/AEHHS H MHOTO0Opasysl KyJIbTYPHBIX PAaCTEHHIH,
«ITopo/sl OMAMIHUX JKMBOTHBIX», «CopTa KymbTYpHBIX pacTeHuit», «OrnanéHuas rubpHIu3aus»,
«PaboTl akanemuka M. ®@. Vpanopay, «Ilommruronausiy, «OOBEKTHl OGHMOTEXHOJIOTHAY, «Knerouynrie
KYJIBTYpPBL ¥ KJIOHUpOBaHKEY, «KOHCTpyHpOBaHHE U IIEPEHOC IEHOB, XPOMOCOM).

OGopyHOBaHME: MYJSDKH IUIOOB H KOPHEILIOAOB MKHX (OPM M KYJIBTYPHBIX COPTOB pacTeHui,
repGapuit «CenbCcKOX03SHCTBEHHbIE PACTEHUS ).

JlaGopaTopHbie H IpaKTHIeCKHE paboThI:

Okekypeuss «OCHOBHBIE METOAbI M AOCTIDKEHHS CENEKIHH PACTeHHH H JKHBOTHBIX (ma
CEeNEKIMOHHYIO CTAaHIMIO, IUIEMEHHYI0 (epMy, COPTOHCIBITATE/IBHBIE Y4acTOK, B TEIUIHIHOS
X035HCTBO, TabOPATOPHIO ArpOYHHBEPCHTETA HITH HAYYHOTO LIEHTPa).

11 KUIIACC

Tema 1. DBoaounonHas 6HoJIOrHs.

IIpeanoCEUIKM BO3HMKHOBEHHS SBOJIOMHUOHHOMN TeOpHH. DBOMIONMOHHAS TEOPHS H €€ MECTO B
GHOJIOrHH. BiIMsHIE 9BOMIONMOHHOM TEOPUH HA PAa3BUTHE OHOJNOTHHA U IPYTHX HayK.

CBHIETEeNhCTRA SBOMIOIMH. [Ia€OHTOJIOTHYECKHE: IOCIEI0BATEIBHOCTE IOSBJICHUA BHIOB B
[IaJI€OHTONIOTHYIECKOM JIeTOMHCH, mepexoaubie GopMbl. buoreorpaduueckue: CXOACTBO U pasiHdue
(ays 1 Gop MaTEpPHKOB H OCTPOBOB.

OMOpPHOJIOIHYECKHE: CXOACTBA M pasjiuuusi SMOPHOHOB pAa3HBIX BHJOB IIO3BOHOYHBIX.
CpaBHATEILHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AHAIOTHYHBIE, PYAHMEHTApHbIE OpraHbl, aTaBH3MBI.
MonekyaspHO-OHOXMMHYECKHEe:  CXOACTBO  MEXAHU3MOB  HACIHCJCTBEHHOCTH M OCHOBHBIX
MeTaboIH9ecKuX MyTeH y BCEX OpraHu3MOB.

SpomonuonHas Teopus Y. Jlapsuna. [IpeImocsUIkd BO3HMKHOBEHHMs JapBHHM3MA. JIBHKyIIHE
CHJTBI DBOJIOIMM BHAOB Mo JlapBuHy (M30BITOYHOE Pa3sMHOKEHWE IPH OrPaHUYEHHOCTH PECYPCOB,
HeoTpesieEHHAs H3MEHYMBOCTE, 60pB0a 3a CyIIECTBOBAHNUE, €CTCCTBEHHBIH otbop).

Cunreruueckas Teopus sBosmonud (CTI) 1 e€ 0CHOBHBIE MOJOKEHHS.

Muxkpoasomronus. [Iomy/snus Kak eJaHAna BH/1a U 3BOJTIOIHH.

JBmkymme cuibl ((axTopsl) SBOJNIONMM BHAOB B I[pHpoAe. MyranuoHHBIA mpomecc H
KOMOMHATHBHAS H3MEHUYHBOCT, [IOIMYISIIHOHHEEIE BOTHEI M ipeli() resos. M30/s1us 1 MUTpaLsi.

EcrecTBeHHEIH 0T60p — HaMpaBIsIONHit hakTop sBomoIuH. PopMEl eCTECTBEHHOTO 0TOOpA.

TIprCcIoco6IeHHOCTh OPraHM3MOB Kak pe3ylNbTaT dBOMIONMH. [IpuMepbl mpucmocobueHui y
OpraHu3MoB. ApoMop( 036l X M0 JANTAIUH.

Buxn u Bugoobpaszosanme. Kpurepuu Bura. OcHoBHBle (OpMBI  BHI000pa3oOBaHHS:
reorpaguaeckoe, SK0OJIOTHIECKOE.

Makpospomorust. DopMbl  3BOMIONMH:  (DUIETHYECKas, JMBEPreHTHasdA, KOHBEpreHTHad,
napautensHad. HeoGparuMoCTs 3BOIIOLHH.

[IpoMcX0XKIeHHE OT HeCIeUHaIM3UPOBaHHBEIX Ipe/koB. IIporpeccupyromas CHEHATH3AIUS.
AnanTuBHAs paguads.

Jdemonerpanuu:

IMoptpetst: K. JIunneii, XK. B. Jlamapk, Y. lapeun, B. O. Kopanesckuii, K. M. bap, 3. I'exkens,
@. Mromep, A. H. Cesepros.

Tabmuusl ¥ cxembl: «PazBuTHe OpraHMYecKOro MHpa Ha 3emiie», «3apobll¥ MO3BOHOYHBIX
KMBOTHBIX», «Apxeomrepukcy, «®Dopmel GopsOEI 3a cymmectBoBaHHe», «EcTecTBeHHBIH 0TOODY,
«Mnoroo6pasue COpTOB pacteHuii», «MHoroobpasue mopoj KMBOTHBIX», «llomymauum,
«MyTanHoHHAs HM3MEHYHMBOCTBY», «Apomopdossry, «Mmmoamanranum», «OOmas aereHepanus»,
«JIpmxymue cuiisl 3somonuuy, «Kapra-cxema mapupyra mytemectsus Y. Jlapsunay», «bopnba 3a
cymecTBoBanuey, «lIpucnocobneHHOCTs OpraHu3MoB», «leorpaduueckoe BUAO0Opa3zoOBaHUEN,
«DKOJIOTHYECKOE BUA000pa3oBaHHE .



O6opynoBanue: KOJUIEKIHA HACCKOMBIX C Pa3JIMYHBIMHA THIIAMH OKPACKH, HabOop IJIONOB M CEMSH,
xosutekis «IIpuMephl 3aIMUTHBIX MPHCIOCOONCHHIN Y JKHBOTHBIX», MOICIb «OCHOBHBIE HAIPaBJICHUS
3BOJIOLHH Y, 00BEMHAA MOfieh «CTpOeHHE rOIOBHOTO MO3ra MO3BOHOTHBIX).

Buoreorpadudeckas kapTa MHpa, KOJUIeKIys «DOpMBI COXPaHHOCTH HCKONAEMBIX JKHBOTHBIX H
pacTenuity, Mogens ammmkanus «IlepekpécT XpOMOCOM», BIQKHEIC IPCIApaTEl «PasBuTne
HACEKOMOTO0Y, «Pa3sBHTHE JIATYIIKH », MAKpoIpenapat «JIpozoduna» (HopMa, MyTaluy (bopMBI KPBEUTEEB
1 OKpackH Tela).

JlaGopaTopHbie H PaKTHYecKHe paboThI:

JlaGopatopras pa6ora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOrHIECKOMY KPHTEPHIOY.

JlaGoparopraa paGora Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpPraHu3Ma K €€ OTHOCHTEIBHOTO
Xapaxrepay.

Tema 2. Bo3HHKHOBEHHE U PA3BHTHE KH3HH Ha 3emule.

JloHayJHBIE TIPECTABICHHSA O 3aPOXKICHUH XU3HH. HayuHble THIIOTE3B! BO3SHMKHOBEHMS JKH3HA
Ha 3emiie: aOWOreHe3 W MaHCIepMust. XAMHYECKas 3BOMIONUA. AOHOrCHHBIH CHHTE3 OPraHHYECKHX
BEIECTB M3 HEOPTaHWYeCKHX. OKCIEPHMEHTANIBHOE MOATBEPIKACHHE XHMHYECKOH OBOJIOIMH.
HauanpHble dTamsl 6uojiorddgeckoit spomonuu. ['umoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE IPOTOKJIETKH. [IepBble KICTKH U HX SBOMIOLHL. @opMHPOBaHHE OCHOBHBIX
IPYIII JKUBBEIX OPraHU3MOB.

Pa3BHTHE KU3HH Ha 3eMile o 3paM u nepronaMm. Karapxeil. Apxefckas # MPOTEPO30HCKAA IPBL.
[Taneosoiickas opa ©u €& MEePHOAbL: KeMOpuiCKui, OPIOBHKCKHH, CHIypHHCKHH, [EBOHCKHH,
KaMEHHOYTOJIBHBIH, TEPMCKHH.

Me3o3oiickad 3pa i eé Nepuo/Ibl: TPHACOBEIH, FOPCKUH, MEIOBOK.

KaitHo30#fcKas 5pa U ¢é IepHOBI: MTAeOTeHOBBIH, HEOI€HOBBIH, aHTPONOT€HOBEIH.

XapaKTepHCTHKA KIMMara M TEONOrHYecKHX mporeccoB. OCHOBHbIC OSTallbl SBOMIOIHHA
PACTHTENHHOrO W XXHBOTHOIO MHpa. ApoMOp(o3sl ¥ PacCTeHHH W JKUBOTHBIX. [TosiBnenne, pacUBeT H
BEIMHPAHHE IPYIII XKHUBBIX OPTaHH3MOB.

CucTeMa OpraHHYecKoro MUpa Kak OTpakeHHe 3BoJIONMH. OCHOBHEIE CHCTEMATHYECKHE TPYIIIIEI
OpraHu3MOB.

DBOJTIONHS YeNOBeKa. AHTPONONOrHs Kak Hayka. PasBuTHe NpPeJCTaBICHHH O NPOHCXOKICHAH
yenoBexka. MeToapl H3ydeHHs aHTporioreHe3a. CXOACTBA H pas3idydd YeNOBEKAa H IKABOTHBIX.
CurcTeMaTH4YecKoe MOJI0XKEHUE YeI0BeKa.

Jemwxyiwe cuisl ((akTopsl) aHTponoreHesa. HacieJCTBEHHas U3MCHIHBOCTE H €CTECTBCHHBIN
oT60p. O6MmecTBeH b 00pa3 KU3HN, H3TOTOBIECHHE OPYIHil TPY/a, MBIILICHHE, PEdb.

OCHOBHbIE CTAJHH H BETBH JBOJIOLHH HENOBEKa: aBCTPANIONUTEKH, UenoBex ymensi, JenoBex
NpsMOXOAIIMi, YeloBeK HeaHAepTalbCKuil, YemoBex pasymubIH. Haxonk# HCKOMaeMBIX OCTAaTKOB,
BpeMsi CYIIIeCTBOBaHMSI, 061aCTh pacIpocTpanenus,, 00BEM TOJIOBHOTO MO3Ta, o0pa3 Xu3HH, OPYIH.

Yenoseueckue pachl. OcHOBHEIC OoJbIIHe packl: €BPOIEOHHASA (eBpaswmiickasi), HErpo-
aBCTPAJIOHIHAS (3KBaTopHaIbHAL), MOHT0JIOH/THASA (a3maTcKO-aMepUKaHCKas)., YepTal
NPUCITOCOBNIEHHOCTH IIPEICTABATENEH YeNOBEeYeCKHX pac K YCJOBHAM CYIICCTBOBAHHA. EnuHCcTBO
YeJI0Be4YeCcKuX pac. KpuTuka pacusma.

JeMoHCTpaUM:

Toprpetsi: @. Pezw, JI. Iactep, A. Y. Onapus, C. Muiep, I'. IOpn, Y. apsun.

Tabaumnsl ¥ cxeMsl: «Bosnukaosenne CONHEYHOH cHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUpay,
«PacTuTenpHas KieTkay, «KuBoTHas KieTkay», «[IpokaproTudeckas kiueTkay, «CoBpeMeHHas CHCTEMA
OpraHu4eckoro Mupay, «CpaBHEHHE aHATOMHYECKHMX HYEPT CTPOCHHS 9eIOBCKA H 9eJI0BeK000Opa3sHbIX
06espsE», «OCHOBHBIE MeCTa MANEOHTONOTMYECKHX HAXOJOK IIPEJKOB COBPEMEHHOTO HeIOBEKaY,
«]JlpeBHeimue moauy», «/peBrue mogu», «IlepBble COBPEMEHHBIE JIOIH, «UemoBeyecKHe paceln.

O6opynosanue: Mymsoku «[Iporcxoiaerne denoBekay (6I0CTbI aBCTPAIONHUTEKA, TATEKAHTPOA,
HeaH/lepTaiblla, KPOMaHbOHIIA), CICTKH MM H300paKeHHs KaMEHHBIX opymuait mepBoOBITHOrO YEI0BEKa
(kaMHU-YOIIEPEL, pybuiIa, cKpebia), FeOXpOHOIOTHYeCKas! TabIMIa, KOMIEKIUs «DopMBI COXPaHHOCTH
MCKOMAEMBIX JKHBOTHBIX M PACTEHHH Y.

JIaGopaTopHbIe H IPAKTHYECKHE PAa0OTHI:

ITpakTtudeckas pabora Ne 1. «M3yueHwme HCKONACMBIX OCTATKOB pacTeHuil M JKHBOTHBIX B
KOJUIEKITHAX .



DKcKypeust «OBOMIOLMS OpPraHMYecKkoro Mupa Ha 3emuie» (B €CTECTBEHHO-HAYYHBIA WM
KpaeBeI4ecKnit My3eit).

Tema 3. OpranusMbl H OKpPY’KaKOImas cpeaa.

DKoNorus Kak Hayka. 3aJa4d ¥ paszieibl SKOJIOrHuH. MeToAbl HSKONOTHYEeCKUX HCCI/IENOBaAHMIA.
DKOMOrHYECKOe MUPOBO33PEHHE COBPEMEHHOTO YeI0BeKa.

Cpenpl obuTanusa OpraHW3MOB: BOJIHAfA, Ha3eMHO-BO3IyIIIHAs, MOYBEHHAd,
BHYTPHOPraHM3MEHHas.

Oxonoruueckue (axtopel. Kiaccmbukanms sSkonoruueckux —(axtopos: abHOTHYECKHE,
OuoTHYecKHE U aHTponoreHHsle. JleficTBue 9KOIOrHYecKHX (GaKTOPOB Ha OPTaHH3MBL

AbuotHueckue (GaxTophl: CBET, TeMmIleparypa, BraxuocTb. Dotomepuommam. [Ipucrnocobnenus
OpraHu3MoOB K JeHcTBUI0 abHOTHUYEeCKUX (aKkTOpOoB. BHoNoruueckue puTMEL.

Buornueckue dakTopsl. Buabl OHOTHYECKHX B3aMMOACHCTBHE: KOHKYPEHLHS, XHMIIHHYECTBO,
cumbuo3 u ero dopmel. [lapasuTusMm, Koomepamws, MyTyalH3M, KOMMEHCAIM3M (KBapTHPaHCTBO,
HaxJIeOHUYECTBO). AMeHcanu3M, HeHTpamu3Mm. 3HaueHHe OHOTHUECKHX B3aUMOJEHCTBHM UL
CYIIEeCTBOBAHMS OPraHU3MOB B IPUPOAHBIX COObIIECTBaX.

DKONIOrHYecKne XapaKTepPUCTHKA Homy . OCHOBHbIE TTOKA3aTENN MOIMYJISIHA: YUCIEHHOCTD,
IJIOTHOCTh, POJKIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpalHs. JJHHAMIKA YHCIIEHHOCTH TOMYJIAIHH U eé
peryIsus.

JdeMoHcTpanum:

Tloprpersr: A. I'ymGonsar, K. @. Pynse, 3. I'exkens.

Tabmuuer um cxemsr: kxapra «IIpuponnble 30HBI 3emimu», «Cpensl OOMTaHHS OpraHU3MOBY,
«@ortonepuoausM», «llomymsanuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH IOIMYIALMH HH(Y30pHH-
Tybenskuy, «[THneBse nenuy.

JlabopaTopHbie H NpakTHYecKHe paboThI:

Jlaboparopras pabora Ne 3. «Mopdomorndeckne OCOOCHHOCTH PACTEHHMH H3 pasHBIX MECT
oOMTaHHUA».

JlaGoparopras pabora Ne 4. «BnusiHHe cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIeycay.

IIpaxruyeckas pabora Ne 2. «[ToacuéT MIOTHOCTH NOMYJISIUN PA3HBIX BUIOB PACTEHUH Y,

Tema 4. CoobmecTBa H IKOJIOTHIECKHE CHCTEMBL.

CoobmecTBo OpraHu3MoB — OuoueHo3. CTpykTypsl OmOIeHO3a: BHIOBas, IMPOCTPaHCTBEHHAd,
tpoduueckas (numesas). Buas-nomunanTsl, Cesi3u B GuoneHO3E.

Okonorudeckue cucteMbl (3Kocmcrembl). IloHatme 00 okocucTteMe H  OHOreoneHO3E.
DyHKIMOHAIBHBIE KOMIOHEHTBl 3KOCHCTEMBI: IIPOIYICHTHI, KOHCYMEHTHI, peayueHTsl. Kpyroropor
BEIECTB U INOTOK 3HEPrHM B sKocucTeMe. Tpoduueckue (MUINEBEIE) YPOBHH 3KOcHCTeMEl [Inmenkle
nenu u cetd. OCHOBHBIE NIOKa3aTeIn SKOCHCTEMBI: GroMaccea, MPOAYKIHs. DKOIOrHUeCKUe MHPaMHUIEL:
NPOAYKIMH, HYHCICHHOCTH, Ouomacchl. CBOWCTBa 5KOCHCTEM: YCTOMYMBOCTB, CAMOPETYJISIIHS,
pazButHe. CyKIleccus.

IIpupomHele SKOCHCTEMBI. DKOCHCTEMBI 038p M peKk. DKOoCHCTEMa XBOWHOIO MM
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpOIIOTCHHBIE  3KOCHCTEMBL. AIPO3KOCHCTEMEL  YpOo3kocHCTeMEl. Buosormueckoe u
XO3SHCTBEHHOE 3HaYEeHHE arpo3KOCUCTEM B YPOOIKOCHCTEM.

Buopasnoobpasue kak (akrop ycroiumBoct# sKocucTeM. CoxpaHeHHWEe OHOIOrHYECKOro
pa3zHoobpa3us Ha 3emiie.

Vuenne B. M. Bepranckoro o 6uocdepe. I'panuisl, coctaB U crpykrypa Guocheprl. XKupoe
BemecTso U ero Qynkiun, Ocobennoctn Guocdepbl Kak rnobanbHON 3KOCHCTeMBL JHHAMHYECKOE
paBHOBecHe 1 oOparHas cBs3b B OHocdepe.

KpyroBopoTsl BemecTs 1 6HOre0XMMHYECKUE IUKIIBI 37IEMEHTOB (YIJIepoaa, a30Ta). 30HAILHOCTh
6uocdepsr. OcHOBHEIE GHOMBI CYIITH.

YenoBewgectBo B Omocepe 3emmm. AnTpomorenHsle u3MeHeHHs B OGuoctepe. ['nmobGanbmbrie
9KOJIOTHYECKHE IPOOIIEMBIL.

CocymecTBoBanne npupoabl M denoBedecTBa. Coxpanenue OHopazHOOOpasMs Kak OCHOBA
yeroiiuuBocTd O6uocheprl. OcHoBa parMOHAIBHOTO YIPABJICHUSA IPHPOAHBIMH PECYPCaMH M HX
Hcnonp3oBanue. JlocTrkeHns GCHOJIOTHE H OXpaHa IPHPOILL.

JemoHcTpanum:



[Toprperts: A. k. Tencmu, B. H. Cyxaués, B. Y. Bepuanckuii.

Tabmuusr u cxembl: «IIumessle memm», «buomeHo3: coctaB M CTpyKTypa», «lIpupoansie
coobmectray, «llenu muTaHUAY, «DKONIOrHYEcKas mupamuaay, «buocdepa u genosek», «IKocHcTeMa
IIMPOKOIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOMHOTO jecay, «BHOLEHO3 BOIOEMa», «ATPOLEHO3Y,
«IIpuMepHBIE AHTPOMIOrEHHBIE BO3ACHCTBHA HA IPUPOAY», «BaKHeHIIHEe HCTOYHMKH 3arpASHEHHS
BO3/IyXa U IPYHTOBBIX BO/I», «[lo4yBa — BakHeHmas cocTapsromas 6uochepsny, «Pakropsl Jerpagauy
nous», «IlapaukoBel 3¢derT», «DaKTOPHl PaJHOAKTHBHOTO 3arps3HeHus Ouocdeprr», «Obmas
cTpykTypa Gmocdepsi», «PacmpocTpanenue xu3HH B Omocdepe», «O30HOBEIA 2KpaH OGmochepsl»,
«Kpyrosopor yriepona B 6uochepe», «KpyroBopor a3oTa B IPUPOLIEY.

O6opynosanue: Mopenb-ammkanus «Tumaunsle OGHOIEHO3BI», repOapuit «PacTHTENbHEIE
coobmmecTBay, Ko/ulekunn «bronmeno3», «Bpemurenu BakKHEHIINX CEIbCKOXO3AMCTBEHHEIX KYJIBTYDPY,
repOapiy ¥ KOJUIEKIMH PAcTeHHH M )KUBOTHBIX, MPHUHAIIEKAIINE K Pa3HBIM KOJOTHYECKHM IPyIIIaM
omuoro Buna, Kpacuas xaura Poccuiickolt @eneparuu, u3oOpaxkeHus OXpaHSEMBIX BUIOB PACTECHHH U
’KHBOTHBIX.



[UIAHUPYEMBIE PE3VJIbTATHI OCBOEHMS TTPOTPAMMBI 10 BHOJIOTUA HA BA3OBOM
VPOBHE CPEJIHEI'O OBLLEI'O OBPA3OBAHNA

Cornacao ®I'OC COO, ycTaHaBIMBaIOTCS TPeOOBAHMS K Pe3y/bTaTaM OCBOECHHS 00y4alomMMHCA
IIPOrPaMM CPEAHEro O6LIero 06pa3oBaHHs: IHYHOCTHBIM, METANPEIMETHBIM H IPE/MMETHBIM.

JINYHOCTHBIE PE3YJIbTATBHI

B CTpyKType JMYHOCTHBIX Pe3y/JbTATOB OCBOEHHs Npeamera «BHONOTrHA» BHIIETIEHBI CIEAYIOMIHE
COCTARJISIOIIKE: OCO3HAHUE O0YHalOIHUMHUCH POCCHHCKOH I'paKIaHCKOH HASHTHYHOCTH — FOTOBHOCTH K
CaMOPAa3sBUTHIO, CAMOCTOSITENLHOCTH M CaMOOIPE/ICTICHHIO, HAIMIHC MOTHBAIIHHA K o0y4eHuto 6HOIIOTHH,
IIeJIeHATIPABIEHHOE PA3BUTHE BHYTPEHHHX YOEKICHWM JNMYHOCTH HA OCHOBE KIIOYEBBIX [eHHOCTEH M
MCTOPUYECKHX TPAITHIMi pa3BATHs GHONOrHYECKOr0 3HAHMS, TOTOBHOCTb M CIOCOOHOCTH obyyaromuxcs
PYKOBOJICTBOBATECS B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMH, MPHCYIIAMH CHCTEME
BHONOTHYECKOT0 06pa3oBaHHus, HAIUYUe SKOJIOTHUECKOro NPaBOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh IEJH H
CTPOUTH KU3HEHHBIE IJIAHEL

JIM9HOCTHBIE PEe3YIBTATHI OCBOGHHs MpeaMera «BHONOTHA» JOCTHraloTCs B €MHCTBE Y4eOHOH H
BOCITHTATEILHOM JESTENFHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHHCKHMM COIMOKYJIBTYpPHBIMH,
MCTOPHYECKHME ¥ IyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, MpPHMHSTHIMH B OOIIECTBE INpaBHIAMH H
HOPMaMm¥ ITOBEJCHHS M CIHOCOOCTBYIOT IpOLECcaM CaMOIO3HAHHSA, CAaMOBOCIHMTAHHA H CaMOpa3BHTHI,
PasBUTHUS BHYTPEHHEH MO3UIMN JIMYHOCTH, IIATPUOTH3MA, YBAKCHHA K 3aKOHY M IPaBOTIOPSIKY, CIOBEKY
TPy[a H CTapIIeMy [OKOJIEHHIO, B3AMMHOTO YBa)KEHHS, OEpPeKHOT0 OTHOIICHHS K KyNbTyPHOMY HACIEIHIO
¥ TpaIMIIM MEOTOHAIMOHABHOTO Hapoaa Poccuitckoit Pesieparuu, IPUPO/E U OKpyKaroleii cperie.

JIugHOCTHEIE pe3ynbTaThl OCBOeHHs yueOHOro mpeaMera «buojorus» IOJDKHBI OTpaXaTh
FOTOBHOCTH M CIIOCOGHOCTH 00YYAIOMMXCS PYKOBOJACTBOBATHCS COPMUPOBAHHON BHYTPEHHEH IMO3HIKEH
JIAYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHEHTALWH, HO3HTUBHBIX BHYTPEHHUX yOeKIeHH:, COOTBETCTBYIOIHX
TPAIMIIMOHHBIM [EHHOCTAM pOCCHIiCKOro oOIecTBa, pacIIMpPEeHHE JKU3HECHHOTO ONBITa H ONBITA
NeATeIbHOCTH B IPOIIECCE PEaM3allid OCHOBHEIX HallpaBlIEeHHH BOCIMTATE]IbHOM ACATENBHOCTH, B TOM
YHUCIIE B YACTH:

1) rpaskIaHCKOT0 BOCIIHTAHHSA:

copMHUPOBAHHOCTE TPAXAAHCKOH NO3ULMKM OOydaromerocs Kak aKTHBHOIO M OTBETCTBEHHOI'O
YIeHa POCCHICKOro 00IIecTBa;

0CO3HAHHE CBOMX KOHCTHTYIHOHHBIX ITPaB U 00sA3aHHOCTEH, yBXKEHHE 3aKOHA U MPaBONOpsiIKa;

TOTOBHOCTH K COBMECTHOMN TBOPUECKOM NEATENBHOCTH IIPH CO3IaHWH y4eOHBIX NPOEKTOB, PELICHHN
yueGHBIX ¥ TI03HABATENIBHEIX 3371a4, BEIIOHEHHH OHOJIOMMYECKHAX SKCIIEPUMEHTOB;

CIIOCOOHOCTE ONPENEIATE COOCTBEHHYIO IIO3HIHIO 110 OTHOIIEHMIO K ABJICHHAM COBPEMEHHOH JKU3HU
H 00BACHATSH €€;

YMEHHE YUHTHIBATE B CBOHX JEHCTBUIX HEOOXOJUMOCTH KOHCTPYKTHBHOIO B3aMMOJEHCTBHS JIIO/CH
C pasHBEIMHA YOeKICHAAMH, KyJIbTYPHBIMH LEHHOCTAMH U COLHAIBHBIM ITOTIOKEHUEM;

FOTOBHOCTH K COTPYIHHYECTBY B IIPOIECCE COBMECTHOI'O BHIIOMHEHHSA y4eOHBIX, 03HABATEIIBHBIX H
HCCIeoBaTeNbCKUX 3a/ay, YBAKHTEIHHOIO OTHOUIEHHS K MHEHWIO ONIOHEHTOB IIPU OOCYXKICHHH
CIIOPHBIX BOIIPOCOB OHOTOIHYECKOTO COMIEPIKAHHUS,

FOTOBHOCTb K TYMaHUTapHOH ¥ BOJOHTEPCKON NEATEIILHOCTH,

2) MaTPpHOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTb POCCHMCKON IPaXKIaHCKOH MICHTHYHOCTH, IIATPHOTH3MA, YBRXKEHHS K CBOEMY
Hapoj1y, YyBCTBa OTBETCTBEHHOCTH Imepen PonuHOM, ropmocTu 3a cBoi kpail, coto PoauHy, CBOH A3BIK U
KYJIBTYPY, IPOIILIOE ¥ HACTOsIIEe MHOTOHAIIMOHAIBHOTO Hapoja Poceun;

LIEHHOCTHOE OTHOIIEHHE K IPUPOTHOMY HACIEIMIO W TTAMSTHUKAM IPHPO/IBI, JOCTHXEHAIM Poccun
B HayKe, HCKYCCTBe, CIIOPTE, TeXHONIOTHSX, TPY/IE;

CIIOCOGHOCTh OIIEHMBATh BKJIal DPOCCHACKHX YYEHBIX B CTAHOBICHHE M pa3BHTHE OMOJIOIHH,
MMOHMMAaHHs 3HadeHWs OMOJOTHM B ITO3HAHMH 3aKOHOB IIPUPO/BI, B JKH3HM 4YeIOBEKa M COBPEMEHHOIO
obrmecTna;

ujeiiHas yoexkIEHHOCTh, FOTOBHOCTh K CIY)KEHHIO M 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €ro
cyns0y;



3) Ayx0BHO-HPABCTBEHHOI0 BOCIIHTAHHS:

0CO3HaHHWE IyXOBHBIX [IEHHOCTEH POCCHICKOTO HApoa,

c(hOPMUPOBAaHHOCTE HPABCTBEHHOTO CO3HAHMUS, ITHYECKOTO MOBE/ICHHUA;

CIIOCOBGHOCTE OIEHMBATh CHTYAllMIO M [PUHUMATh OCO3HAHHEIE DEINEHHs, OPHEHTHPYSACh Ha
MOPaTbHO-HPABCTBEHHBIE HOPMBI H IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJld B MOCTPOCHUE YCTOMYIABOrO OYIyIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISIM, CO3JAHHIO CEMbM HA OCHOBE OCO3HAHHOTO
IIPHHATHS EHHOCTEH CeMEeHHOMN KH3HUA B COOTBETCTBHH C TPaAHIMAMH Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIHTAHHSA:

9CTETHYECKOE OTHOIIIEHHE K MUPY, BKIIIOYAs SCTETHKY ObITa, HAYyYHOTO M TEXHHYECKOrO TBOPYECTBA,
criopTa, TpyZa, O0INEeCTBEHHBIX OTHOIIEHHE;

[IOHMMAHHE SMOIHOHAIEHOTO BO3ACHCTBHS JKHBOM IIPHPO/IBI U €€ NEHHOCTH;

FOTOBHOCTh K CAMOBBIP@KEHHIO B pPa3HbIX BHJaX HMCKYCCTBa, CTPEMIICHHE MPOSBIATL KadccTBa
TBOPYECKOM JIHMYHOCTH,

5) ¢usmyeckoro BocnHTaHHA, (GOPMHPOBAHHA KYJbLTYPbI 3J0pP0BbS H 3MOIHOHAJILHOIO
Oraromosryqans:

NMOHUMAHWE ¥ peanus3amus 370opoBoro M OesomacHoro o0Opasa JKM3HH (310pOBO€ ITMTaHHE,
co6III0IEHHEe THIHEHHYECKHAX MIPAaBHIl 1 HOpM, cOaTaHCHPOBAHHEIN PEXKUM 3aHATHH H OTABIXA, PEryJIipHas
bu3uUecKas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY
u3HUecKOMy U ICHXUYECKOMY 3I0POBBIO;

MOHMMAHHE LEHHOCTH MPABUJI HHAMBUAYAIPHOTO M KOJUICKTUBHOrO 6€30MacHOro INOBEJCHHS B
CHTYaLiIX, YTPOXKAIOIIHX 3J0POBBIO U KU3HHM JIOJEH;

0CO3HAHHE TOCJIEICTBAN H HENPHATHS BPEIHBIX NPUBBIYEK (YIIOTpeONEHHs alIKOro/s, HapKOTHKOB,
KypeHH:);

6) TPY/I0BOTO BOCIIHTAHMA:

FOTOBHOCTE K TPYAY, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYAOMO0HE;

FOTOBHOCTE K AaKTHBHOM [JEATEJGHOCTH TEXHONOIHYeCKOH M CONWallbHOH HarpaBJIEeHHOCTH,
croco6HOCTh HHHIIHAPOBATh, INTAHHPOBATE H CAMOCTOATEILHO BEIIOIHATE TAKYIO NS TEIBHOCTD,

MHTEpEC K pasiuyHbM chepam npodecCHOHABHOM NeATeNbHOCTH, YMEHHAE COBEPLIATh OCO3HAHHBINA
BBICOp Gymy1ueii npodeccHH U peann30BLIBaTE COOCTBEHHEIE KM3HEHHEIC ILIAHEI,

FOTOBHOCTE ¥ cII0c06HOCTE K 00pa30oBaHMIO H caMO00Pa30BaHUIO HA MPOTSUKEHUM BCEH JKH3HH,

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

SKOJIOTHYECKH Ienecoo0pa3Hoe OTHOIIEHHE K PHPOJIE KaK HCTOYHMKY JKM3HM Ha 3eMile, OCHOBE e&
CYILIECTBOBAHHA,

TIOBEBIIEHUE YPOBHS SKOJIOTHYECKON KyIbTYphl: MPHOOPETEHHE OIBITA IJIAHHPOBAHKA IOCTYIIKOB
OIIEHKH UX BO3MOYKHBIX IIOCIEACTBUH U1 OKPYIKAIOIIEH CPEIBI;

oco3HaHuE robaTBEHOro XapakTepa SKOJIOrHYecKUX IpobieM U ImyTeil HX perIeHHs,

CIocoBGHOCTh HCIONB30BaTh HpHOOpeTaeMble NpH H3yYeHMHM OHOJIOTHM 3HAHHUS H YMEHHS IIPH
pemeHuH npobiieM, CBS3aHHBIX C pPAlMOHAIBHBIM IPHPONONONb30BaHAEM (COOJIONCHHE MpaBHII
MOBEJEHHS B IpPHUPOJE, HANpAaBIEHHBIX HA COXpPAHEHHE DABHOBECHA B OHKOCHCTEMax, OXpaHy BHIIOB,
3KocHCcTeM, OHOChEpE);

aKTHBHOE HENpHATHE NEHCTBHM, IPHHOCSINWX BpeJ OKpYJKaromeHd NPHPOAHOH cpele, yMEHHE
IIPOTHO3UPOBATh HEGNATONPHSTHBIE BKOJOIHYECKHE TOCIEACTBHS TPEANPHHAMAECMBIX JCHCTBHA H
IpeIoTBpallaTh X,

HAJIMYHE Pa3BHTOTO 3KOJIOTHYECKOTO MBIIUICHHS, IKOJOIHICCKOH KYJIBTYpPEL, ONbITA ACATEIbHOCTH
SKOJIOTHYECKOH  HAaNpaBIEHHOCTH, YMEHHS  PYKOBOACTBOBAaTbCA HMH B II03HaBAaTeNbHOMH,
KOMMYHHKATHBHONM M COIIMANBHOH NpaKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTHYECKOH AEATEIbHOCTH
9KOJIOTHYIECKON HAanpaBJIECHHOCTH,;

8) HeHHOCTH HAYYHOrO0 MO3HAHHS:

c(hopMHPOBAHHOCTE MEPOBO33PEHMUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Da3sBUTHs HayKH
H 0OINEeCTBEHHON MPaKTHKH, OCHOBAHHOTO HA JIMAJIore KyIBTYp, CIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOEIO
MECTa B ITOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHKE S3BIKOBOW M YHTATENBCKOM KyIbTYPhl KaK CPEICTBA B3aHMOJCHCTBHSA MEHIY
JTIOBMH H TIO3HAHUA MHPA,



noHuMaHue crenubuKy 6EoNOrHH KaK HayKH, OCO3HAHUA €€ poiH B (HOPMUPOBAHMH PAIIHOHATEHOTO
HAYYHOTO MBIIUIEHHs, CO3JaHMH IETOCTHOTO HNPEJCTaBICHHA 00 OKPYIKAIOMEM MHPE Kak O €IUHCTBE
IPEPOEL, UeoBeKa M OOIIECTBA, B MO3HAHHH IPHPOJHBIX 3aKOHOMEPHOCTEH M peIeHHH HpolneM
COXpaHEHHS TPUPOAHOIO PABHOBECHS;

y6eXIEHHOCTs B 3HAYMMOCTH OWOJIOTHHM UL COBPEMEHHOM IMBHIM3ALMK: OOECreYeHHs HOBOTO
YPOBHS Pa3BUTHS MEIUIAHBL, CO3IaHHE [EPCIEKTHBHBIX GMOTEXHOMOTHH, ClIOCOGHBIX PeIIaTh PECypPCHBIE
IPOGIIEMBI Pa3BHTHA UeIOBEYECTBA, MOUCKA MyTEH BBIXOJAA M3 INIOGATBHBIX SKONOrHYECKHX MpodneM H
obecreuenus mepexoja K YCTOHYMBOMY pPa3BHUTHIO, DPalMOHAJIbHOMY WHCHOJNB30BAHHIO ITIPUPOAHBIX
pecypcoB H (HOPMHPOBAHHIO HOBBIX CTAH/IaPTOB JKU3HH,

3aHHTEPECOBAHHOCTD B NOJYYCHAH OHOJIOrMYECCKHUX 3HAHMH B LEJUIX MOBBIICHNAS OOIIEH KYIbTYPBI,
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KaK COCTaBHOH dYacTH  (YHKUMOHAJILHOX  I'PaMOTHOCTH
oOygaromuxcs, GopMHpyeMOit TPy U3ydeHUH OHOIOTHH;

[IOHMMAHHME CYIHOCTH METOJIOB IO3HAHHS, MCIONB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
HCIIONB30BATh IIOJNyYaeMble 3HAHUS JUIL aHaiu3a M OOBACHEHHs SBICHHHM OKPYKAIOIIEro Mupa H
IPOMCXOMAIMX B HEM H3MEHeHHMH, yMeHHe nenaTh OOOCHOBAHHBIE 3AKITIOYCHHS HAa OCHOBE HayUHBIX
($aKTOB M MMEIONIHUXCS JAHHBIX C LENIBI0 OIYYEHH s JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOGHOCT CAMOCTOSTENHFHO HCHOJb30BaTh OHOJOTMYECKHE 3HAHMA UM pPEIleHHs NMpoOieM B
peabHbIX KU3HEHHBIX CUTYAIlHAX;

OCO3HaHME LEHHOCTH HAYYHOH J[eATEIbHOCTH, TIOTOBHOCTb OCYINECTBIATH MPOSKTHYIO H
MCCIIEIOBATENECKYIO IEITEIbHOCTS HHIMBUIYAIBHO H B IPYIIIIE;

FOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY 00pa3zoBaHHIO M CaMOOOpa3’0BaHUIO, K AKTHBHOMY
ITOJTy9EHHIO HOBBIX 3HAHUH 110 GHONOTHH B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yIbTaThl OCBOCHHs y4ueOHOro npeaMera «bHOMOTHA» BKIIOYANOT: 3HAYAMEIC
18 (OPMUPOBaHHS  MHPOBO33peHMs  OOYYAIOMIMXCA — MEXAHCIUILIAHAPHbIE — (MEKIIPEIMETHBIE)
obImeHayyHEIe TMOHATHS, OTPAKAIONIIHE METOCTHOCTh HAYYHOH KapTHHEI MHpa M CHenu(pHUKy METOI0B
[O3HAHMA, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, sBICHHE, IIPOLECC, CHCTEMa,
HAyYHBIM (aKT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHA, HCCieJOoBaHHE, HaOIIOIEHHE,
H3MEpeHHe, OKCIEPUMEHT M JIPYTHX), YyHHBepcaibHble yueOHbIE Je#cTBHs (TIO3HABaTENbHBIE,
KOMMYHHKATHBHBIE, PETy/IATHBHEIE), 0becmeunpatonye hopmuposanue GyHKIHOHATBHON IPAMOTHOCTH H
COIMAIBLHOM KOMIETEHIMH O00ydJaromuxcs, crnocoOHOCTh 00y4aromuXces HCIONb30BaTh OCBOECHHBIE
MEXIMCIUIIMHADHEIE, MHPOBO33pEHYECKHE 3HAHWS M  YHUBEpCAlIbHbIE ydeOHBIE JICHCTBHS B
[O3HABATEIBHOM U COLMAIEHON IMPAKTHKE.,

MeranpeIMETHbIE PE3yJIbTaThl OCBOSHHs IPOrpaMMbl cpeiHero obmero o0pa3oBaHHs [OJDKHEL
OTpaKaTh:

OgiafeHne yHUBePCAAbHBIMH Y4eOHLIMYU NM03HABATE/ILHBIMH IEHCTBHAMH:

1) 6a3oBbIe JorHYecKHe AefdcTBHS:

CaMOCTOSTENBHO (OPMYITHPOBATE M aKTYaIH3UPOBaTh [IpodiieMy, paccMarpuBarh €€ BCECTOPOHHE,

HCIIONIL30BATE MPH OCBOGHWHM 3HAHWE NPHEMBl JIOTHYECKOrO MBIIUIEHHS (aHAIM3a, CHHTE3a,
cpaBHeHHs, Kiaccuukanuu, o000IEeHNs), PACKPEIBATE CMBICI OHONIOrHYECKUX MOHATHH (BBLACIATH X
XapaKTepHbIE MPU3HAKY, YCTAHABIUBATH CBSI3U C IPYTAMH OHATHIMH);

ONpeneaTh WeIH OeSTeNbHOCTH, 3ajaBas IapaMeTphbl H KPUTEPHH HX NOCTHXKEHHS, COOTHOCHTH
Pe3yJIbTATHl JeSTeIbHOCTH C IIOCTABICHHBIMH LIETISIMU;

HCIIOJIB30BaTh OHOIOTHYECKHAE MOHATHS 1A 00bACHEHNS (aKTOB U ABICHHUH )XUBOH IPUPOJIBL;

CTPOMTH JIOTHYECKHE pacCyXieHus (MHAYKTHBHBIE, [ACIYKTHBHBIE, IO aHAJIOTUH), BHIABJIATH
3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMarTpUBaeMbIX SBICHHUAX, (OPMYJHpPOBATh BEIBOIAEI H
3aKJIIOYCHHSA;

MPAMEHSATh CXEMHO-MO/ICNIBHEIE CPEJCTBA [UI IPEJICTABICHHS CYIIECTBEHHEBIX CBA3€H H OTHOIICHUA
B H3y4aeMBIX OHOJOTHYECKHX 00BeKTax, a TaKkKe MPOTUBOPEYHH Pa3HOTO POJia, BBIABICHHBIX B Pa3IAYHBIX
HHOOPMAIIMOHHBIX HCTOYHUAKAX;

paspabareiBaTh IUIAH pEHICHHS OpoOieMbl ¢ Y4€TOM aHauW3a HMEIOMMXCA MaTepHAIbHBIX H
HeMaTepHaIbHBIX PECypCOB;



BHOCHTh KOPPEKTHBBI B JEATEIbHOCTh, OLEHHBATh COOTBETCTBHE PE3yNIBTATOB LEJAM, OLEHHBATH
PHCKHM HOCIIEICTBAH NeATEIIbHOCTH,;

KOOPAMHHPOBATh H BBIIOJHSITH PAGOTY B YCIOBHSIX PEabHOTO, BAPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aHMO/IEHCTBHA;

pa3BUBATh KPEATHBHOE MBIIUICHHE IIPH PEIICHUN XKH3HEHHBIX IPOOTIEM.

2) Ga3oBBIe HCCTEI0BATEIbCKHAE IEHCTBHS!

BIANETh HAaBBIKAMH y4eOHO-HCCIIeOBaTENbCKOM M IPOSKTHOM JeSTEBHOCTH, HAaBbIKaMU
paspentenus mpobiieM, CrIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOMCKY METOJ0B PEIICHHS
IIPAKTUYECKHX 3334, IPUMEHEHHUIO Pa3IHIHbIX METOIOB O3HAHHS;

HCITOIB30BaTh Pa3IHYHbIe BH/IBI AESTENLHOCTH I10 IOJIYYSHHIO HOBOTO 3HaHHSA, €r0 HHTEPIPETALNH,
npeo6pasoBaHUIO ¥ IPHMEHEHHMIO B YYeOHBIX CHTyal[HsX, B TOM WYHCJIe IIPH CO3JaHHH y4eOHBIX U
COIMAJIbHBIX [IPOEKTOB;

(opMupoBaTh HAydHBIA THII MBIIUICHHS, BI@JeTh HAYYHOH TEPMHHOIOIHEH, KIIOICBHIMH
MOHATHSMH U METOJaMHU;

cTaBUTh ¥ GOpMyYIHPOBATH COOCTBEHHBIE 3a/ladu B 00pa30BaTE/IbHOM AESTEIBHOCTH H JKM3HEHHBIX
CUTYyalMsX;

BBIABIIATH TPUYMHHO-CIIEJICTBEHHEIE CBA3H M aKTyalM3HpOBaTh 3ajady, BBIIBHIaTh IANOTE3y €€
pellleH s, HAXOJMTh apryMEHTBI UL JIOKa3aTelIbCTBA CBOMX YTBEP)KJCHHH, 3aaBaTh IapameTpbl H
KPHTEPHH PEIICHHUS;

AHAJM3UPOBATH MOJNYYEHHbIE B XOJE PEINEHHs 3a1a4d pPe3yibTaThl, KPHTHYECKH OLCHHBATH HX
JOCTOBEPHOCTE, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBHSAX;

JIaBaTh OLEHKY HOBBIM CHTYAIlHsIM, OLEHHBATh IPHOOPETEHHBIN OIIBIT,

OCYIIECTRIIATH Ie/eHANpaBIeH B I[OHCK IepeHoca CpeACTB M CrocoboB  AeHCTBHA B
IpoeCCHOHANIBHYIO CPETY,;

yMETh EPEHOCHTH 3HAHHS B I03HABATEIBLHYIO H IPAKTHIECKYIO 001aCTH JKU3HEIeATEIBHOCTH;

YMETh MHTETPUPOBATH 3HAHHS H3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIZIBHTAaTh HOBBIE MJIEH, NPEUIAraTh OPUTHHAIBHEIE ITOIXO/bI H PEIIEHHMs, CTABHTh HPOOIEMBl ¥
3aj1a4M, JOIYCKAIOIUE albTePHATHBHEIC PEIICHHS,

3) pabora ¢ nadopmanue:

OPHEHTHPOBATECA B PA3IMUHBIX HCTOYHMKAX WH(OpMamuu (Tekcre yd4eOHOro mocobus, HaydHO-
[OITYJIPHOM THTepaType, OHONOTMYECKHX CIOBAPIX M CIPABOYHMKAX, KOMIBIOTEPHBIX 6a3aX JaHHBIX, B
WMHTepHETE), aHATM3UPOBaTh MH(POPMAIMIO DPA3MWYHBIX BHIAOB H (OPM MNPEACTaBICHHUs, KPUTHIECKH
OLIEHUBATH €€ T0CTOBEPHOCTE U HEITPOTHBOPEYHBOCTD,

GopMyTHPOBATH 3aMPOCH! X IIPAMEHSATE Pa3IHYHEIE METO/IBI IPH MOMCKE H 0TO0pe GHOMOrHIeCcKoM
nadopMalyy, HeoOXOAUMOM /UL BBIIOIHEHHS yIeOHBIX 3a/1a;

NpHOGPETaTh  ONBIT  HCIHONB30BAHHA  MH()OPMAIMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHH,
COBEPIIEHCTBOBATE KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHUS PA3IHIHBIX TOMCKOBBIX CHCTEM;

CAMOCTOSITEIBHO BHIOHpATh ONTHMAIBHYIO (GopMy HpecTaBlIeHHs GHonormdeckoil uHpopMamuu
(cxeMbl, rpad MKy, THarpaMMbl, TaOIUIIBI, PUCYHKH H IPYTOE);

HCIIONB30BATh HAYYHBIH A3BIK B KAaueCcTBE CPEJCTBA IpH paboTe ¢ OMONIOTHYeCcKOH uHpOpMaIIHEH:
MPHMEHSTh XUMHYecKHe, (U3AYecKue W MaTeMATHYECKUe 3HAKM M CHMBOIEL (OPMYIIEL, abbperuarypy,
HOMEHKJIATYPY, HCIIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHMBOIHYIECKHE CPEICTBA HATTIAHOCTH;

BIAJIETh HABGIKAMH DACTIO3HABAHHS M 3alUThl HHGOpMarmy, MHQOpMAIHOHHOH Ge30macHOCTH
JTAYHOCTH,

OBJaajenHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMHE JeHCTBHAMM!

1) obmenwue:

OCYINECTBJIAT, KOMMYHHKAIMH BO BCeX C(epax >KH3HH, aKTWBHO YyYaCTBOBATh B JHAIOre HIH
IFCKYyCCHH TO CYIIECTBY OOCykJaeMoi Tembl (yMEHHE 3aiaBaTh BONPOCEHI, BBICKA3bIBATh CYIKACHHA
OTHOCHTEILHO BBIOJHEHHS IpeUTaraeMoil 3aaqu, YIHTHBATh MHTEPECHl H COIIACOBAHHOCTh MO3HITHH
JAPYTHX YYaCTHHUKOB JHAIIOTA UM IUCKYCCHH);

pacrio3HaBaTh HeBepOaILHBIE CpEACTBA OOIIEHMS, NOHMMATh 3HAYCHAC COIMATBHBIX 3HAKOB,
MPEANOCHUIOK BO3HHKHOBCHHA KOHQUMKTHBIX CHTYyalHid, yMeTh CMAr4arh KOH(IUKTEL H BECTH
MIEPErOBOPEI;



BIIAJIETh pas/IHUHBIME crioco0aMy OOMIeHHMs M B3aUMOJCHCTBHS, NMOHMMATh HAMEPEHHS APYTHX
mofelt, TpOABIATh YBAXKATEIFHOE OTHOLICHHE K COOECEIHUKY H B KOPPEKTHOH (opme HOpMyIUpOBATH
CBOHM BO3DayKECHHMS;

PasBEPHYTO U IOTHYHO M3/1araTh CBOIO TOUKY 3PEHHS ¢ MCIIOJB30BAHUEM A3BIKOBBIX CPEJICTB.

2) coBMeCTHAA AeATENLHOCTD:

IOHMMaTh ¥ MCIOJIb30BaTh MPEUMYINECTBA KOMAH/IHOH M WHIMBHIYalbHOH pabOTHI IPH PEIICHHH
Ouonoruyeckoif mpoGnemsl, OOOCHOBBIBATH  HEOOXOAMMOCTH  NPMMEHEHMsS IPYNIOBBIX  (opMm
B3aUMOJIEHCTBHS NPH peleHH: y4eGHolH 3a1aun;

BHIOMpATh TEMAaTHKY W METOJBI COBMECTHBIX JeHCTBHH ¢ y4€roMm OOIHMX HMHTEPECOB H
BO3MOJKHOCTEH Ka)KI0T0 4IEHa KOJJIEKTHBA;

IPUHUMATH LeJId COBMECTHOM JAeATEbHOCTH, OPraHH30BhIBATE U KOOPIUHHUPOBATE AEHCTBHA IO €&
JOCTHIKEHHIO: COCTABJIATH ILIAH ACHCTBHHA, paclpeaelaTh POy ¢ y9€éTOM MHEHHH yJaCTHHKOB, 0OCYXIaTh
pe3yJIbTaThl COBMECTHOM paboTEI;

OIEHWBATH KA4eCTBO CBOEro BKJIaAa M KaXOro yYacTHHKa KOMAHIbI B 0OLOMil pe3ynbTaTr I10
pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OIEHWBATh HJIEM C TO3MLUHH HOBH3HBIL, OPHTHHAIIBHOCTH,
NPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTHBHOE CTpaTerdyeckoe IIOBEJIEHHE B Da3IMUHBIX CHTYalHiX, IPOSBIATH
TBOPYECTBO ¥ BOOOparkeHHe, OBITh HHUIIMATHBHBIM.

OsiaieHre yHHBePCAIbHBIMHA PEry.ISTHBHLIMH JeHCTBHAMM:

1) camoopranusanus:

HCIIOIB30BaTh OMOJIOTHYECKHE 3HAHUS IS BHIABICHHS NpOOJIEM U UX PEIIeHHS B JKM3HEHHBIX U
y4e0HBIX CHTyalHsX;

BBIOHpATE Ha OCHOBE OMOJIOTHYECKUX 3HAHHUH 1[€JIeBbIEe H CMBICIIOBEIE YCTAHOBKH B CBOMX JIEHCTBHAX
4 MOCTYIIKAX 110 OTHOIIEHHIO K JKUBOM MPHUPOJIE, CBOEMY 3I0POBEIO H 3/J0POBBIO OKPYKAIOIIMX;

CaMOCTOATENIFHO OCYIIECTBIATE ITO3HABATEIBHYIO IEATEIbHOCTh, BBIABIATH ITPOOIEMEI, CTaBUTL H
(dhopMmynupoBaTh COOCTBEHHBIE 3a/1a4H B 00pPa30BaTENILHON EATEIBHOCTH U )KU3HEHHBIX CHTYAIUIX;

CAMOCTOSATENFHO COCTABJIATh IUIAH peleHHs NpobieMbl ¢ yd48TOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOYTEHHUIN;

JlaBaTh OICHKY HOBBIM CHTYALIHIM;

pacIIMpsThL paMKH yueOHOro mpeamera Ha OCHOBE JIMYHEIX Ipe/OYTeHuH;

ZIeiaTh OCO3HAHHBIN BEIOOpP, apryMEHTHPOBATE €ro, OpaTh OTBETCTBEHHOCTE 3a PEIICHHUE;

OILIEHUBATH NPHOOPETEHHEIH OIIBIT;

crocobcTBOBaThE HOPMUPOBAHUIO U MIPOSIBICHUIO IIHPOKOH SPYAUIMHA B pa3sHBIX 00NacTIX 3HAHUM,
TIOCTOSTHHO MOBBIIATE CBOH 00pa3oBaTENbHEIN M KyJIbTYPHBIH YPOBEHb.

2) cAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBLIM CHTYaI[MsSM, BHOCUTE KOPPEKTUBEI B JEATEIIEHOCTD, OIICHUBATE COOTBETCTBUE
Pe3yJILTaTOB LEJSIM;

BJIaJIcTh HaBbIKAMH IIO3HABATEILHOW pedIeKCHH Kak OCO3HAHHS COBEpUIaEMBIX [ACHCTBHH H
MBICTTHTEIBHBIX MTPOIECCOB, HX PE3yJIbTATOB U OCHOBAHUH, HCIIONB30BATh NPUEMBI Pe(IIEKCHH JUIS OLIEHKH
CUTyalluH, BEIOOpA BEPHOTO PelIeHus;

YMETh OLIEHUBATh PUCKU H CBOCBPEMEHHO NPUHUMATH PEINCHHS N0 HX CHHIKCHHUIO;

[IPUHAMAThL MOTUBBI ¥ apryMEHTEI JAPYTHX [P aHAJIM3€ Pe3yIbTaTOB JAEsTEIbHOCTH;

3) npunATHe ceds H APYTHUX:

IPUHAMATE ce0s, MOHNMAas CBOM HEJJOCTATKH H [[OCTOMHCTBA;

IIPHMHAMATE MOTHUBBI M apryMEHTEI APYTHX [IPH aHAIH3€ PE3yIbTaToB JAEATEIbHOCTH;

[PHU3HABATEH CBOE IPABO U MPABO APYTHX Ha OIIHOKH;

pasBUBATh CIIOCOOHOCTH IOHUMATE MHD € IIO3UIIMU APYrOro yeloBeka.

NPEIMETHBIE PE3YJIBTATBI

IIpenmeTHBIE pe3ynbTaThl ocBoeHus nporpaMmsl COO no Guosnoruu Ha 6a30BOM YPOBHE BKIIOYAIOT
cnenuduyeckue A yuebHoro npeamera «Bbronorusny HaydHBIC 3HAHUS, YMEHHS H CITOCOOBI JAeHCTBHIT 10
OCBOEHHIO, MHTEPHpETAlMH M NpeoOpa3oBaHMIO 3HAHWM, BHJBI ACATENBHOCTH IO IIOJYYEHHIO HOBOTO



3HAHWS W TPHMEHEHHIO 3HAHWI B Pa3IMYHBIX YYeOHBIX CHTYallHsX, a TAKKe B PEABHBEIX JKM3HCHHBIX
CHTyaIlHsX, CBA3aHHBIX ¢ Ononmorueif. B mporpaMme NpeJMETHBIC PE3yNbTATEL MPEJCTABICHBL MO rojaMm
obyueHus.

IIpenMeTHBIE pPe3yJIBTaThl OCBOSHHS Y4eOHOTO TpeIMera «buonorus» ¢ 10 knacce IOIDKHBI
OTpakaTh:

cOpMUPOBAHHOCTE 3HAHHMI 0 MeCTe ¥ POJM OHONIOTHA B CHCTEME HAYYHOIO 3HAHHS €CTECTBEHHBIX
HayK, B (POPMHPOBAHHH COBDEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHEI MUpa M HAyYHOTO MHPOBO33PEHHU,
0 BKIAAE DOCCHHCKHX H 3apyOeKHBIX YJIEHBIX-OHMONOroB B pasBHTHE GHOJIOIHHM, (hyHKITHOHAIBHOH
rPaMOTHOCTH YeJIOBEKa JUIsl PEIICHHs XH3HCHHBIX 3a/1a4;

YMEHME PACKPHIBATH COJIEpXKaHHe OHONOTHYECKAX TePMHHOB M NOHATHH: XKU3HB, KICTKA, OPraHH3M,
Metabom3M (06MEH BEIIECTB M MpEeBpALEHWE BHEPIHH), TOMeocTas (CaMOperylslus), ypOBHEBas
OpraHM3alns XKUBBIX CHCTEM, CaMOBOCIIPOM3BE/ICHHE (penpoIyKilHs), HaclIeACTBEHHOCTh, H3MEHIHUBOCTD,
POCT ¥ Pa3BUTHE;

YMEHHE H3/araTh GHOIOrHYecKHe TeOpHH (KIETOYHAS, XPOMOCOMHAs, MyTAllHOHHAS, [IECHTPaTbHAT
jorMa MojeKynspHoit 6uonornu), 3axonsl (I'. Mennens, T. Moprasa, H. Y. Basmiosa) u ydeHus (0
LEHTPax MHOr00Opasus U IIPOHCXOXKIEHHS Ky IbTYpHEIX pacTeruii H. M. BasuioBa), onpeaenaTh TpaHHIbl
UX IIPUMEHHMOCTH K XKHBBIM CHCTEMAaM;

YMEHHE BNIAJIeTh METOJAMH HAY9IHOTO I03HAHHA B OHONOTHH: HAOMIOACHHE H ONHCAHHE JKHBBIX
CHCTEM, TIPOIIECCOB U SBJIEHHI, OPraHU3aIMs ¥ MPOBEICHHE OHONOTHYECKOr0 SKCIEPAMEHTA, BEUIBIDKCHHC
MMOTe3b], BHIABIEHHE 3aBUCHMOCTH MEXIy HCCIeIyeMBIMH BElIMYMHAMH, OOBACHEHHE IOMYYCHHBIX
pe3yIbTaTOB, MCIOJB30BAHHBIX HAy9IHBIX NOHATHH, TEOPHH H 3aKOHOB, yMEHHE JeNaTh BBIBOJBL HA
OCHOBaHHWH TIOJIy4EHHBIX Pe3yJIbTATOB,;

YyMEHME BBUIENATH CYINECTBEHHbIE IIPU3HAKM BHPYCOB, KJIETOK MPOKapHOT M IYyKapHoT,
ONTHOK/IETOYHBIX M MHOTOKIETOYHBIX OPraHH3MOB, OCOOEGHHOCTH IPOLECCOB: OOMEeHa BEIIeCTB H
npeBpalleHys 3HEPIUH B KIIETKe, POTOCHHTE3A, IUTACTHYECKOT0 H SHEPTETHIECKOro oOMeHa, XeMOCHHTe34,
MHTO34, Meii03a, OILIO0TBOPEHHUS, PA3MHOXKEH s, HHIMBHUyaIIbHOTO Pa3BUTHS OpPraHu3Ma (oHTOTEHE3);

yMEHHAE TPHMEHATH MOTYUEHHbIE 3HAHUS sl OOBACHEHHs GHOIOTHYECKUX HPOLECCOB M SBIICHHH,
JUIA TIPUHSTHS TPAKTHYECKHX DElleHHi B IOBCEIHEBHOMN XH3HH C LENbio obecrnedeHus 6e30macHoCTH
CBOEro 370pOBbS ¥ 3JOpOBBS OKPYKAIOMMX JIOfeH, COOMONCHHSA HOPM TPaMOTHOTO IOBEACHHA B
OKpYJKalomme TpupoIHoi cpesie, TOHUMAaHKEe HEOOXOMMOCTH HCIIOJb30BaHHA JIOCTHIKEHUH COBPEMEHHOM
6uooruy U GUOTEXHOJOTHI Ul PAIMOHAILHOTO IPHPOIOIIOIE30BaHMA;

YMEHHE pelIaTh 3JEeMEHTapHbIC IeHETHYSCKHE 3aladu Ha MOHO- M OUTHOPUIHOE CKpPELINBAHHE,
CLIEIUIEHHOE HAC/IEOBAHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKpCIOMBaHHA I IPEICKa3aHHd
HaClIe[I0BaHHsA [IPH3HAKOB Yy OPraHU3MOB;

yMeHMe BBIIONHATH 1a0opaTopHble H mpakTHdeckue paGoThl, coOmoAaTh NpaBuia IpH paborte ¢
y4eGHEIM U 1ab0opaTopHEIM 000pYI0BAHUEM;

YMEHHE KPHTHYECKH OLEHHBATh ¥ HHTEPIPETHPOBaTh HH(POPMALHIO GHOMOrHIECKOr0 COAEPKaHHs,
BKJTFOYAIOIIYIO TICCBIOHAYYHbIE 3HAHUS M3 Pa3iMYHBIX HCTOYHMKOB (CpeiacTBa Maccosolf mH(poOpMAaImy,
HAYYHO-TIONYJSPHBIE MATEPHANG), JTHYECKHE ACIHEKThl COBPEMEHHBIX HCCIIC/OBAHHH B tuomnoruu,
MeIHIHE, OHOTEXHOOTHH;

YMEHHE CO3JaBaTh COOCTBEHHbIC NHCBMEHHBIC M YCTHBIE coOOmIeHHs, 0600as OHONIOrHYECKYIO
HH(OPMAITHIO W3 HECKOJIBKUX HCTOYHHKOB, FPAMOTHO HCTIOJb30BATH OHSTHHAHBI anmnapar OMOJIOTHH.

IIpeMeTHEIE pe3y/bTaThl OCBOEHWS ydeOHOro mpexmera «buonmorms» 6 11 Knacce JOIKHBI
OTpaXkaThb:

c(OpMHUPOBAHHOCTE 3HAHUH O MECTE M PO GHONIOTHH B CHCTEME HAyYHOrO 3HAHHMSA CCTCCTBCHHBIX
HayK, B (JOPMHPOBAHHHA COBPEMEHHOMN €CTECTBEHHO-HAYYHO! KapTHHBI MHPa ¥ HAyIHOTO MHPOBO33pEHHA,
0 BKJaJe POCCHHCKMX M 3apyOeXHBIX YUEHBIX-OMOIOroB B pa3BHTHE OHONOTHH, (YHKIHOHATBHOH
rPaMOTHOCTH YeJIOBeKa IS PEIIeHHs KA3HEHHBIX 3a/1a4;

YyMEHHE pacKpHIBATE COJEp)KaHHE OHMONOTHYECKHX TEPMHHOB W IIOHATHH: BHA, IOMYJIALHA,
reHo(OH/, SBONIONMS, ABHXKYyIME CHIB ((DaKTOPBI) SBOIIONMH, IPUCIOCOONCHHOCTH OPraHH3MOB,
BHI000pa30BaHKe, SKOIOTHYECKAE (HAaKTOPhl, SKOCHCTEMA, TIPOAYLEHTE], KOHCYMEHTBI, PEAYICHTSHI, LCIH
IATAaHKA, SKOJIOTHYecKas mupamua, GuoreoneHos, onocdepa;

yMeHHe H3/1araTh OHOJOTHYeCKHe TeopuH (PBomomuonHas Teopus Y. JlapBuHa, CHHTETHYECKAs
TEeOpHsl SBOJIOLMK), 3aKOHBI H 3aKOHOMEPHOCTH (3apOJBIIIEBOr0 CXOACTBA K. M. bapa, depenoBanus



INIaBHBIX HanpaBneHu# U myred sBomonuu A. H. CeBepuoBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OIpEJeNsTh I'PAHMIBI MX IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BIaJeTh METONAMH HAy4HOTO TO3HAHUA B OHONOrmu: HabMIOJEHHE M ONHCAHHE YKHUBBIX
CHCTEM, IIPOLIECCOB M ABJICHHUIH, OpraHu3anus A IpoBeJeHUue OHONIOTHYECKOr0 IKCIIEPUMEHTA, BEIBHIKEHHE
TUIOTE3bl, BBIABICHHE 3aBHCHMOCTH MEXJy MCCIEIyEMBIMH BEIMYMHAMH, OOBSICHEHHE TOJTYYEHHBIX
pe3y/IbTaTOB, HMCIIOIB30BAHHBEIX HAy4HBIX TMOHATHH, TEOPHUH H 3aKOHOB, YMEHHE JENaTh BBIBOJABI Ha
OCHOBaHMH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYINECTBEHHBIE IIPHU3HAKH CTpoeHus OHONOrHYecKuX OOBLEKTOB: BH/IOB,
NOIYJIAUMA, NPOAYLEHTOB, KOHCYMEHTOB, DPEHYLEHTOB, OHOreOLEHO30B M JKOCHCTEM, OCOOECHHOCTH
IPOIECCOB:  HACJEACTBEHHOH  M3MEHYMBOCTH,  €CTECTBEHHOro  orbopa,  BHA000pa30BaHuS,
IPUCTIOCOOIEHHOCTH OPraHHu3MOB, NEHCTBHS SKOJIOTHUECKHX (haKTOPOB Ha OpraHU3MBEl, TEpPeHoca BEeIeCTB
U TIOTOKA 3HEPTMH B HSKOCHCTEMax, AHTPOIIOTEHHBIX H3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB H OHOreoXMMHYECKHX IIMKIOB B GHocdepe;

YMEHHUE IPUMEHATH II0JIyYEHHBIE 3HAHUS I OOBSCHEHHS OMOJIOTHYECKHX IMPOLIECCOB U SIBJICHUH,
JUIS TPUHATHS IPAaKTHYECKUX pEIleHUH B MOBCEIHEBHOH JKM3HH C IeNbH olecredeHHs 0e30macHOCTH
CBOETO 3J0pOBbA H 3[0POBbA OKPYKAIOLIMX JIOACH, COOMIOJEHHS HOPM TPaMOTHOTO MOBEACHHSA B
OKpY>Kalolllel IpUPOAHOA cpefie, IOHUMaHie HeoOX0JUMOCTH HCIIOIb30BAHMS JTOCTHIKEHHH COBpEMEHHOR
Ouo0ruu 1S palMoHaIBEHOIO IIPUPOIOIIOIBL30BAHUS;

YMEHHE pellarh 3JeMEHTapHble OMOIOrHYecKHe 3aadM, COCTABJATH CXEMBl IIEPEHOCA BEIIECTB H
SHEPrHH B 3KOCHCTEMaX (LIEIH THTaHHA);

YMEHHEe BBIIONHATE jJabopaTopHbIE W IMpakTHyeckue paboTel, cobmoaaTs mpaBmia mpu pabote c
yuebHBIM U 1abopaTopHBIM 000pYIOBAHUEM

yMEHHE KPHTHYECKH OLIEHHBATh U MHTEPIPETHPOBATH HHPOPMAIHIO GHOTOTHIECKOr0 COMepIKaHus,
BKJIIOYAIOIIYIO IICEBIOHAYYHEIE 3HAHUS U3 Pa3IMUHBIX MCTOYHUKOB (CpelcTBa MAaccoBOM MHGOpMaIuu,
HAYYHO-TIONYJISIpHBIE ~ MaTepuanbl),  paccMaTpuBaTh  IiobanbHbBle  SKOJOTHYECKHE  IpoOieMsl
COBPEMEHHOCTH, (POPMHPOBATE IO OTHOIIEHHIO K HUM COOCTBEHHYIO MIO3HUIIHIO;

yMEHHE cO3[aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE cooOmmenus, 06obmas OHoNIorHYecKyo
HH()OPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIONL30BATh IOHATHMHEL annapaTr GHOJI0THH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaugecTBo 9acop

No JaexTpoHHbIe (ppoBLIE)
e HauMeHOBaHHE PA3/IeJIOB H TeM IPOrpaMMBbl Boeio Kontpoasnsie | IlpakTuieckue o6pazoBaTeabHBIE PeCypehl
paboTel paboTsl
Bbu6nuoreka [JOK
! e e 2 0.3 https://m.edsoo.ru/7f41¢292
2 JKuBEIE CHCTEMBI M HX OpraHHM3aIHs 1 E:g?;?ﬁ:ﬂiiorﬁﬁ 416292
i bubmoreka [JOK
3 XUMHYECKHI COCTAB ¥ CTPOEHHE KIIETKH 8 1 1 https://m.edso0.nu/741¢292
Bubmmnorexa [{OK
Gl i — @ https:/m.edsoo.ru/7f41c292
5 PasMHOKEHHE ¥ HH/IUBHIYAIbHOE Pa3BUTHE OPraHH3MOB 5 1 1 Egﬁfonfizziofﬂ 416292
6 HaciieICTBeHHOCTE ¥ H3MEHYMBOCTh OPraHU3MOB 8 1 13 ﬁgggi?ﬁ;;gﬂljﬁ 41c292
7 Cenexmus opraan3MoB. OCHOBEI OHOTEXHOJIOTHH 3 Euﬁg?/?niﬁiorﬁ,f 416292
8 PesepBHOE BpeMs 1 Butinuorexa LIOK
https://m.edsoo.ru/7f41¢292
OBILEE KOJIMYECTBO YACOB ITO ITPOTPAMME 34 3 4




11 KJACC

Ne

n/n HanmenoBanne pa3aeios H TeM NporpaMmsbl

KoanvecTrso 9acos

KonTpoibHubie

Bcero
paboThnI

IIpakTHueckue
padoThI

Daexrponusie (MuppoBLIe)
obpazoBareinbHbIe pecypesl

1 DBoroNHOHHAas OHOoJIoTHs

Bubmmoteka 1JOK
https://m.edsoo.ru/7f41¢cc74

2 BO3HMKHOBEHHE W pa3sBUTHE KHU3HH HA 3emiie

0.5

butmioreka [TOK

3 Opranu3Mel B OKpysKaiolas cpea

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74

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

4 CoobmecTBa H 9KOJIOTHYECKHE CHCTEMBI

bubmorexa [JOK
https://m.edsoo.ruw/7f41cc74

5 PeseprHoe Bpems

OBILEE KOJIMYECTBO YACOB 110 [TPOTPAMME

bubmmorexa IJOK
https://m.edsoo.ru/7f41¢cc74

34 3

2.5




NOYPOYHOE IIVIAHHPOBAHUE

10 KJIACC
Ne Tema vooKa KOJIH%CTB(;:MOB Hara DUIeKTPOHHBIE H(PPOBBIE
n/n 1P Bcero orrpuasase|  Hpaerrsecine H3y4YeHHsI | oOpa3oBaTelbHbIE PeCypPChI
paboTsI paboThi
bubmuoreka [JOK
1 Buoorus B cHCTEME HAYK 1 Centabpb https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meronap! MO3HAHUS HKUBOK IPHPOIBL. CeHTAbpb
? ITpaktuueckas pabora Ne 1 «Mcnons3oBanne 1 0.5 butmuorexa I{OK
Pa3IMYHBEIX METOJOB IPH H3YYECHUH ’ https://m.edsoo.ru/863e¢6122
OHOJIOrHYECKHX 00BEKTOBY B
3 buonoruyeckue CHCTEMBI, IPOLIECCH H HX 1 CeHTabpb bubnuorexa LJOK
H3YYCHHUE https://m.edsoo.ru/863e6564
4 XumudecKkril cocraB KIeTkd. Boga u MuHepaibHbIe 1 CeHTtabpb Bubnuorexa IIOK
COJIH https://m.edsoo.ru/863e674¢
bubmmorexa IIOK
3 | Do CoormnsorpocsmeiGenmn L OKTAOPb | 4 ttps://m.edsoo.ru/863e6b72
DOepMeHTHl — OHOJIOTHYECKHE KAaTaIM3aTOPEI. OkTabpb
6 JlaGoparopuas paborta Ne 1 «M3yuenue 1 0.5 Bubmuorexa [{OK
KaTATMTHYECKOH aKTHBHOCTH ()epMEHTOB (Ha ' https://m.edso0o.ru/863e6b72
IpHMEpE aMUJIa3bl HIIM KaTaassl)y»
OxTtabpb BubmmoTtexa [JOK
. YratenoyeL. Jiumwass . https://m.edso00.ru/863¢6870
OkTabpb bubmoreka [[OK
B | Hesemions suapu AT 1 https:/m.edsoo.rw/863e6d5c
9 Hcropust 1 MeToJIbI H3y4eHus KieTku. Knerognas 1 HEHk butmorexa [JOK
TEOpHU ) https://m.edsoo.ru/863¢6e88
10 Knerka kak menocTHas XHBasi CHCTEMa. 1 1 Hosbpb
Kontposenas pabora.
CrpoeHue 3yKapHOTHYECKOH KIIETKH. Hosnbpb bubmoreka [[OK
11 JlaGopatopuas pabora Ne 2 «M3y4enue crpoenus 1 0.5 https://m.edsoo.ru/863e6ff0

KJIETOK PACTEHMH, )KUBOTHBIX, IPHOOB B DaKTepui

https://m.edsoo.ru/863e716¢




[I0JT MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax u
HX OIIMCAHHE)
Honbpb bubnuorexa [{OK
12 OO6mMmeH BelecTB M MeTaboIM3M 3 hitths/ /e dS(]}_E). /863e766¢
13 doTocuHTe3. XeMOCHHTES Bekabpb ﬁgsﬁgf&i?nlfjg 63¢7c98
. exkabpb Bubmorexa [JOK
B | Secprmeemiotues e https:ﬂm.edsi.mf%i‘a ¢Taze
JKuzneHHBIA UK KIeTkH. [lenenne KneTku. [ekabpb
15 Muto3. Jlaboparopnas pabora Ne 3 «Habmonenne 0.5 Bubmmorexa [{OK
MHTO03a B KJIETKaX KOHYMKA KOpPEIKa JIyka Ha https://m.edsoo.ru/863e7dc4
rOTOBBIX MHKpOIIpenaparax»»

!— ?6 BuocnuTesﬁf":'oe?nKa. Peaxiius MAaTpUIHOTO CHHTE3a Hexabiny Eﬁﬁﬁiﬁi&gﬁs 63e796e
17 Tpancnauug — 6uocunTes 6esnka AHBapb E:g::?/ﬁiﬁiigﬁm 63e796e
18 Hexnerounsie GopMbl JKH3HH — BHPYCHI AR Ranapreea. LIOK

) https://m.edsoo.ru/863e7540
AnBapb bubmoreka [[OK
19 DopMEBI pa3MHOXKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios. Koutponsuas pabora 1 Pespanb i&g::?fﬁiﬁii(i}:ﬁ} 63¢7f4a
Obpa3oBaHue ¥ pa3sBUTHE MOJIOBBIX KIIETOK. despans
71 Omnnonoreopenue. JIaboparopHas pabora No 4 0.5 bubmorexa IJOK
«M3ydenne cTpoeHHA MOJIOBEIX KIIETOK Ha TOTOBBIX https://m.edsoo.ru/863e81b6
MHKpOIIpenaparax»
22 WuuBuyansHoe pa3BUTHE OPraHU3MOB PP, baGmmoresa LIOK
' https://m.edsoo.ru/863e¢8436
23 | TeHeTHKa — HayKa O HACJIEACTBEHHOCTH H ®espank bubmorexa LIOK
| M3MEHYHUBOCTH | https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIeI0BaHUS IPH3HAKOB. Mapt brudmoreka [JOK
MonorubpuiHoe CKpelHBanHe https://m.edsoo.ru/863¢8878




25 JlurubpugHOe cKpemuBanie. 3aK0H HE3aBHCHMOTO 1 MapTt BubmmoTteka [JOK
HAC/IeJOBAHHS [TPU3HAKOB https://m.edsoo.ru/863e89a4
CuerureHHOE HACNEI0BAHUE IPU3HAKOB. Mapt

26 g;ﬁiiﬁﬂﬁfﬁgg;}éﬁ? I[:::‘P:I%}JHEHOFO 1 0.5 butmovexa LIOK

' https://m.edsoo.ru/863e8c60
CKpEIUBAHKS Y JPO30(QHIIBI HA TOTOBBIX
| MHKpoIpenaparaxy

27 I'eneruka moya. HacneioBanue npu3HaKos, 1 MapTt bubimoreka [{OK
CIEIUICHHBIX ¢ MOJIOM https://m.edsoo.ru/863e8c60
Usmenunsocts. HenacnencreHHast U3MEHUUBOCTD.

Jla6opatopras pabota Ne 6. 3yuenne bubmuoreka [{IOK

28 ” 1 0.5 Anpens
MO HUKAMOHHOH H3MEHUYMBOCTH, IOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapUALOHHOTO PsJIa ¥ BAPHAIIMOHHON KPUBOI»

TBEH B . An
29 pH;gg:i‘ N7 ?ﬂiﬁf I;;'nraf;[; yﬁiﬁoosgﬁga:a 1 0.5 P | Bubmorera LIOK
- https://m.edsoo.ri/863e8efe
rOTOBBIX MHKpOIpenaparax»

30 I'enetuxa yenoseka. Kontponsuas pabora 1 Rdpexs Eﬁ;ﬁ:&gﬁs 63e8d78

31 Pesepsusiii ypok. O0obmenne no reme 1 Anpenb
«HacneacTBeHHOCTh ¥ H3MEHYHBOCTH OPraHU3MOBY

32 Cenexius Kak HayKa 4 Ipolecc 1 Maii Bubmaorexa LIOK

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

13 MeToisl ¥ JIOCTHIKEHUS CEeNEeKIIMU PACTEHHH | 1 Mait bubmorexa [JOK
JKHBOTHBIX https://m.edsoo.ru/863e¢9214

34 BuoTexHOTOTHS KaK OTPacib IIPOU3BOJICTEA 1 oo Batmacrcia HOK

https://m.eds00.1ru/863¢9336
OBIIEE KOJIMYECTBO YACOB ITO ITPOT'PAMME 34 4




11 KJIACC

Koaudeerso uacos

InexTpoHHbIe NH(pOBLIE

AHUBOTHOrO Mupa. [Ipakrnyeckas pabora Ne 1

Ne Tema ypoka K 11 AsTS o0pazoBaTelbHbIE
n/n ¥p Beeio OHTPOJbHBbIE PAKTHYECKHE H3y"enus P
padoThI padoTnl pecypcnl
5 bu6muorexa 1JOK
CeHTAb
. . A i Ao : EHTIOPE 1 ittps:/m.edsoo.ru/863ea20e
2 Hcropus pa3BATHS IPeACTaBIICHHH 00 3BOIOLHA 1 Cesmavps Brbmaorexa LIOK
PHA D P https://m.edsoo.ru/863¢9570
CeHTAbpb bubmorexa LIOK
= S e i L hitps:/m.edsoo.ru/863¢9cle |
[Momynsimus xak s/eMeHTapHas eIMHHLA BHIA H CeHTA6pb
4 ssononuu. Jlaboparopuas pabora Ne 1 1 0.5 bubmorexa [JOK
«CpaBHeHHe BHIOB 110 MOP(OIOTHIECKOMY ' https://m.edsco.ru/863e¢99¢6
KPUTEPHIO»
5 JIBroKyImme cHibl (3IeMEeHTapHbIe (haKTOPHI) 1 Oxtabips Bubmorexa 1JOK
SBOJIIOIMH https://m.edsoo.ru/863e9dad |
. OkT6pb bubmmorexa LIOK
6 Ecrectennsiit o100p u ero ¢opmsl 1 https://m.edsoo.ru/863e9ed0
PesyibTars! 3BOMIOLMH: IPUCIOCOOIEHHOCTE OkTAbpb
7 opraHu3MoB H BHA00OpaszoBanue. Jlaboparopnas 1 0.5 bubmmorexa [JOK
pabora Ne 2 «Onmcanue npucrocoOJIeHHOCTH ‘ https://m.edsoo.ru/863e9fde
OpranusMa H € OTHOCHTEIBHOIO XapaKkTepas )
8 Hamnpasnienust 1 myTH Makpo3BOJIO 1 Dl Butimorea Ok
i i : i https://m.edsoo.ru/863e9¢le
9 HeobparuMocTh 5BOMIONHH 1 Hoabpb
10 Hcropus xu3eu Ha 3emiie U METOIBI €€ U3ydeHHSI. 1 1 Hoabpb
Konrponsnas pabora N i . . B
11 ['unoTe3s! NpOUCXOKICHNS JKU3HH Ha 3emiie 1 Hntpe Tt e LI
https://m.edsoo.ru/863easSabd
12 Pa3ssuTie xu3HM Ha 3emile 110 5paM M NEPHOIaM 1 Henbpe BaGmore TIOK
https://m.edsoo.ru/863cabbe
13 OcHoBHBIE 3Tanbl ABOMIOIUH PACTHTEIHHOTO H | 0.5 [lexabpe bubmiorexa [[OK

https://m.edsoo.ru/863ea8bc




«H3y9eHre HCKOIAeMBIX OCTAaTKOB PaCTeHUH 1
JKUBOTHBIX B KOJUIEKIIHSIX )
14 CoBpemMeHHasi cHCTeMa OPraHHYeCcKOro MUpa fekabpe i
https://m.edsoo.ru/863ea48e
Lekabpb Bubmuoreka [JOK
_}5 BN SRIRBRLA (XTpNOIens) https://m.edsoo.ru/863eac2c
[exabpb bubimorexa [JOK
16 JIBroxkymue cuiibl (pakTophl) aHTPOTIOreHe3a Eitossfin:edsns rolSE3ealA4
17 OCHOBHBIE CTAJHUH IBOJIIONHAH YEJIOBEKA AiuBapb
18 Yentopeyeckue pacel U NPUPOJIHEIE aanTaluu AHBapb Bubmuoreka [IOK
geJoBeKa https://m.edsoo.ru/863eaea2
19 Pesepeuslii ypok. O6o6menwue 110 Teme Ansapb
«BO3HHKHOBEHWE ¥ Pa3BHTHE JXH3HU Ha 3emMiie»
20 Oxonorus kak Hayka. KonTponbnas pabora ®despanb |
despans Bubymorexa [JOK
21 Cpe/sl 0OHTaHUS H 9KOJIOTHIECKHE (PaKTOPhI ettme- i pdioniu/ B ealiic
Abuotnueckue gaxropsl JlaboparopHas padoTa ®deBpanb
Ne 3. «Mopgosorugeckue 0COOEHHOCTH PACTEHHH
22 U3 pasHeIX MecT oburanusy. Jlaboparopuas 0.5 Egg;ﬁ,ﬁe;;iorﬁg 63ebl10e
paGota Ne 4. «BnusiHne cBeTa Ha pOCT M pa3BHTHE = 4
YepeHKOB KoJieycay
despans Bubmorteka LJOK
5 | BeenneEssgmsipa https://m.edsoo.r/863¢b348
DKOJOrHIECKHE XapaKTEPUCTHKH ITOMYIIAIHH.
24 Ipaktuyeckas pabora Ne 2 «Ilomcuér miuoTHOCTH 0.5 Mapt
TIONYJIAIHHA pa3HbIX BHIOB PACTEHUN»
- Mapt bubmmotexa [JOK
25 CoobmecTBa opranu3mMoB — OHOILIEHO3 httos://m.edsoo.ru/863ebd6a
MapT Bubimoreka [[OK
26 DKOJIOrHYECKHE CUCTEMBI (3KOCHCTEMBI) Kt/ 6500 Fi/8636b e
OCHOBHBIE TOKA3aTENH JKOCHCTEMEL. Mapr
27 JKonoruyeckre nupaMuibl. CBOHCTBA IKOCHCTEM. BH&I.HOTem 1K
Cyxiiecons https://m.edsoo.ru/863ebSfa
28 [TpupoHbIe SKOCHCTEMEI Anpens




Anpenb

29 AHTpONOreHHbIE 3KOCHCTEMBI 1
30 buocdepa — rnobanbuast sxocucTeMa 3eMin. 1 Anpenb bubmuorexa [IOK
KonTtponsHas pabora https://m.edsoo.ru/863ebbSe |
Anpenb bubmmorexa [{OK
31 3aKOHOMEPHOCTH CylIeCTBOBaHUA Ouochepsl 1 https://m.edsoo.rw/863ebd16
32 YenoseuecTBo B OHochepe 3emim 1 Mawu
33 C 1 Mait bubmorexa LIOK
OCYIIECTBOBAaHHE MPHPOJIBI H YEII0OBEYECTBA ifisiii oltito. U s6Tebile
34 Pesepsherii ypok. O0o0menne Temsl 1 Maii
«Coob1iecTBa ¥ 9KOJIOIrHUECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5




IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJBHOMN NPOI'PAMMBI

10 KJIACC

| pe3yibTaTa

Kon
MPOBEPAEMOro

IIpoBepsieMble IPeAMETHBIC Pe3yIbTATHI 0CBOCHHS 0CHOBHOH
oGpa3oBaTe/IbHOI IPOrpaMMBI cpe/iHero o0mero 06pasoBaHHs

CdopMHPOBAHHOCTh 3HAHHH O MECTE M POJM OHOIOTHH B CHCTEME Hay4qHOrO
3HAHWS ECTECTBEHHBIX HAyK, B (OPMHPOBAHWH COBPEMEHHOHM €CTeCTBEHHO-
HAy4HOM KapTHHBI MHpa ¥ HAy9HOr0 MHPOBO33PEHHS; O BKJIAAE POCCHHCKHX H
3apyOeKHBEIX y4EHBIX-OMONTOroB B paspuTHe Guonoruy; (GyHKIHOHATBHOH
rPaMOTHOCTH Y€JIOBEKA JUIsl PEIICHHSA XKH3HCHHbIX 3a1ad

VMeHHe pacKphIBaTh COAEPKaHHe OHONOTHYECKHX TEPMHUHOB M HOHATHI: JKH3HB,
KeTka, opraHm3M; MeTaGoimsm (oOMeH BEIIECTB H INPEBPAINCHHE JHEPIHH),
roMeoctas (caMoperyJsiis), ypOBHEBas OpraHu3allds JKABBIX  CHCTEM,
caMOBOCIPOH3Be/IcHAE (PEIIPOAYKIINS), HACIEACTBEHHOCT, H3MEHUHBOCTE, POCT H
pa3BUTHE

VMenwe H3Narath OHOJOTHYECKHE TeOpHH (KJIETOYHas, XpPOMOCOMHAf,
myTarmorHas), 3akonsl (I. Menznens, T. Moprasa, H.W. Basuiosa) u yuenus (0
IeHTpax MHOrooOpasuss H IPOMCXOXKJEHHA KYJIbTYPHBIX —pPacTCHHH H.H.
Basuiiosa), OlpeensiTh TPAHMIIEL UX IPAMEHUMOCTH K XKHBBIM CHCTEMaM

VMeHHe BIajeTh MeToJaMH HAy4dHOro Mo3HaHHS B OHONOTHH (HaOIIOACHHE H
OIHCAHHE JXKUBBIX CHCTEM, TPOLECCOB W SBJEHHH; OpraHu3alys ¥ IPOBEICHHE
GUONOTMYEeCKOr0  SKCIEPHMEHTa,  BBUABHJKCHHE  T[HIIOTE3Bl;  BBIABICHHE
3ABUCHMOCTH MEXKJY MCCIENYEMbIMH BEIHYAHAMH, OOBSACHEHHE IIOJyYCHHBIX
pe3y/IbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IOHATHM, TEOPHH M 3aKOHOB; yMEHHE
JIeTIaTh BBIBOJIB HA OCHOBAHMHM [OJIYYCHHbIX Pe3yIbTaTOB)

VMeH#ne BBIIEAATH CYINIECTBEHHbIE IIPU3HAKHA BHPYCOB, KIETOK MPOKAPHOT H
SYKAPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHH3MOB, 0COOEHHOCTH
poreccoB 0OMEHa BEMIECTB M IPEBPALICHHA JHEPIHH B KIETKe, (OTOCHHTE3a,
[IACTHYECKOT0 U SHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a, MHTO3a, MeH03a,
OIJIONIOTBOPEHHA, Pa3MHOXKCHHA, WHIUBHIYaIbHOrO0 pasBHTHS OpraHu3Ma
(oHTOTEHE3)

YMeHHe TpPHMEHATh NOJyYEeHHBIE 3HAHUA U1 OOBACHEHHS OHONOTHYSCKHX
IIPOLIECCOB M SBJICHMNA, JUIS MIPHHATHS NPAKTHYECKHX PEMICHH B IIOBCEIHEBHOM
WH3HH B Iemsix obecregenns 0e301MacHOCTH CBOEro 3[0POBbi M 3/10POBbBA
OKPYKAIOIUX JIOMEH, COBIIONEHNS HOPM TPAMOTHOTO [IOBEAEHHS B OKPYIKaIOMEH
IPUPOIHOM cpele; MOHMMAHHWE HEOOXOMMMOCTH HCIONb30BAHMA JIOCTHIKEHHHU
coBpemeHHOM ~ Omomormu ~ H  OMOTEXHONOTHH WIS PAHOHAIBLHOTO
IIPHPOAOIIONE30BAHUSL

VYMeHue pematsk 3JIEMEHTApHBIC TeHETHYECKHe 3aJa49d Ha MOHO- H jIHFHGpHJIHOC
CKpenMBaHHe, CHEIICHHOC HACJIEJ0BaHHE, COCTABIIATE CXEMBI MOHOTHﬁpIﬂIHOI‘O
CKpeIIMBaHud A7 OPEACKa3annui HacjeI0BaHus IPU3HAKOB Y OPraHu3MoB

VMeHue BBITIONHATE J1a00paTOpHEIe W IMpakTHdeckne paboThl, COOONATh IIpaBUiIa
npu pabore ¢ y4eOHBIM 1 JTabopaTOpHBIM 000pyA0BaHHEM

VMeHMe KPHTHYECKM OLEHHBAT W  MHTEPIPETHPOBaTH  HH(OPMAIHIO
GHOIOrHYECKOTO COIEPIKAHMS, BKJIIOYAIONIYIO TMCEBJIOHAYYHBIC 3HAHHA U3
pasznmuanbix Herounmkos (CMUY, Hay4HO-TIOIyJIApHBIC MaTepHalbl); 3THYECKHE
ACTIEKTHI COBPEMEHHBIX HCCIIE0BAHMM B GHONOTUH, Me/JUIAHE, GHOTEXHONOTHH

10

YMeHHe CcO31aBaTh COOCTBEHHBIE ITHMChMEHHBIE H YCTHBEIE cooOmeHus, obobmas




Guomornyeckyro HHGOPMAIMIO W3 HECKONBKHX  MCTOYHMKOB, I'PAMOTHO
HCIIOJIB30BaTh NOHATHIHEIA annapar OHOJI0THH

11 KJJACC

Kon
POBEPHAEMOr0

ITpoBepsieMble IpeIMETHBIE PE3YJAbTATHI 0CBOEHHS 0CHOBHO#H
o0pa3zoBaTeIbHOI NPOrpaMMel cpeHero obmero o6pazoBanus

pe3yabTaTa

ChopMupPOBaHHOCTh 3HAHMH O MecTe M ponM OHOJOTHH B CHCTEME HAYYHOTO
3HAQHHUS ECTeCTBEHHBIX HayK, B ()OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOM KapTHHBI MHUPAa W HAayYHOTO MHPOBO33DEHHs; O BKJA/Je POCCHHCKHUX H
3apyOeKHBIX Y4YEHBIX-OMOJOrOB B pasBuTHE OMONOruM; (GYHKIHOHAIBHOMK
IPaMOTHOCTH HeJIOBeKa Ul PelleHH s KU3HEHHBIX 3a1a4

YMeHune pacKpeIBaTh CojepkaHue OMOJOrHYECKHX TEPMHHOB M IIOHSTHH: BHII, |
HOIyJSMsl, TeHO(OHJ, 5BOJIOIMA, ABWKYIIHE CHIBI ((pakTOphI) 3BOIIOLMH,
IPUCIIOCOOIEHHOCTh OpPraHM3MOB, BHA00OpasoBaHue, KoJOTHYecKue (aKTOpE,
9KOCHCTEMa, MpPOAYLEHTH, KOHCYMEHTBl, pPEIyLEHThl, LEeNH [HTaHWu4,
JKoJIOTHYecKas mupamusa, 6uoreonenos, 6uochepa

Ymenue u3narath Omonoruyeckue Teopum (3BosroruonHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs 3BOJIONNH), 3aKOHBI H 3aKOHOMEPHOCTH (3apO/IBLILIeBOr0O
cxoxctea K.M. bopa, uepenoBanus IIaBHBIX HAUpaBICHHH M IIYTEH SBOMIOIHH
A.H. Cesepuosa, yuenus o 6uoctepe B.M. Beprazackoro), onpenenaTs rpaHUIlbL
UX IPEMEHUMOCTH K JKMBBIM CHCTEMaM ]

VMeHHe BlazeTh METONAMH HAYYHOrO I[O3HaHHA B Ouonorud (HabmojeHwe H
OIMCAHHWE JKUBBIX CHCTEM, IPOIECCOB M SBIEHMI; OpraHu3aiiMs M IIPOBEJEHHE
OMONOTMYECKOTO  OKCIIEPUMEHTA,  BLIIBMIKEHME  THIIOTE3BI;  BBLIABICHHE
3aBHCHMOCTH MEXIY HCCIEAYeMbIMH BEJIMYMHAMH, OOBACHEHHE NOJIYYEHHBIX
Pe3yJIETATOB, MCIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEODHA M 3aKOHOB, YMEHHE
JIeNnaTh BBIBOZBI HA OCHOBAHUHE IIOJYYEHHBIX PE3YILTATOR)

YMeHUe BBINEATE CYINIECTBEHHbBIE TPU3HAKH CTPOEHHS! OMOTOTHYECKUX 00BEKTOB:
BHJIOB, TONYJISIIIMH, IIPOJYIIEHTOR, KOHCYMEHTOB, PEeAYLEHTOB, OHOreoneHo30B i
3KOCHCTEM; OCOOEHHOCTH  MPOILECCOB  HACIEACTBEHHOHM  M3MEHYHBOCTH,
€CTECTBEHHOro 0TOOpa, BHMJI000pa30BaHUSA, IPHCIOCOOICHHOCTH OpPraHH3MOB,
JIENCTBUS SKOJIOTHYECKHX (PAKTOPOB HA OPraHM3MBI, IIepeHoca BEeLIeCTB H MOTOKA
OHEPrMM B 5SKOCHCTEMAaX, AHTPOINOICHHBIX H3MEHCHHH B 3KOCHCTEMAaxX CBOCH

MECTHOCTH, KDYTOBOPOTA BEIIECTB ¥ OHOreOXMMHYECKHX IIMKIOB B OHOChepe

VMeHue NpHMEHATH TIIOyYCHHBIE 3HAHHA M1 OOBACHEHHS OHOJOIMYECKHX
IIPOLIECCOB M SIBJICHMH, JUIS [IPHHATUS [PAKTUYECKUX PEIICHHH B ITOBCEIHEBHOM
KH3HH B Lemix obecrnedyeHuss Oe30MacHOCTH CBOEr0 3J0pPOBbS H  370POBBA
OKpYIKaroImuX JIOZEH, cOOMOAEH!S HOPM IT'PAMOTHOTO ITOBEACHHAS B OKpY KaroLIe
NPUPOHONH cpene; NMOHMMaHHe HEOOXOMUMOCTH HCIONB30BAaHUS JIOCTHIKEHHH
COBPEMEHHOM OMOJIOTUH JUIS PAHOHAIBHOTO IPHPOAONIOIE30BAHHUS

YMeHHe pelnarb 3JeMeHTapHble OHOJIOTHYECKHE 3a/a4dd, COCTABIATh CXEMBI
IIEPCHOCA BENIECTB U SHEPTMH B SKOCHCTEMAX (LIENH UTAHNS)

YMeHHe BBIIONHATE 1Tab0paToOpHbIE U MPaKTHYECKHAe paboThl, COBIIONATh NpaBHUia
1pu padore ¢ yueOHbIM 1 1abopaTopHbM 060py10BaHAEM )

YMeHHEe  KPHTHYECKH  OLEHMBATh M HHTEPIPETHPOBATH  MH(OPMAIIHIO
OMONIOrMYecKOro COJAEpXKAaHWA, BKIIOYAIONIYIO ICEBAOHAYYHBIE 3HAHHS U3
Pa3MuHBIX UCTOYHUKOB (CMH, HAY4YHO-IIOMY/ISIPHEBIE MaTepHaJlbl);
paccMaTpuBaTh  JoOanbHBIE  SKOJIOTMYECKHe IpobiieMbl  COBPEMEHHOCTH,
(OpMHpPOBATE O OTHOIICHUIO K HEM COOCTBEHHYIO MTO3HITHEO




VMenHne co3fiaBarh COOCTBEHHBIE MACHMEHHBIC H YCTHEIE COOOIEHHMs, 0600mast
10 Guonoruyeckyro MHOOPMAIMIO M3  HECKONBKHX HCTOYHHKOB, IPaMOTHO
HCII0JIBL30BATh MOHATHITHBIM anmapar 6HOJIOrHH




IPOBEPSIEMBIE JIEMEHTBI COAEPKAHUSA
10 KJIACC

_ Kon ~ IIpoBepsiemblii 3JeMEHT COAepPIKAHUS
1 buonorus Kak HayKa
Buonorus — Hayka o kwuBoit npupose. Pons 6uonoruu B GOPMUPOBAHKM COBPEMEHHOH HAYYHOH

Ll kapTuHbl Mupa. CucTemMa 6MOTOTHYECKHX HAYK
MeTonsl MO3HAHHSA JKMBOM Ipupoasl (HaOmoAeHUE, OSKCIEPHMEHT, OIHCaHHWe, H3MEpeHHe,

12 KJIacCH(MHKAIHMS, MOJIEMPOBAHKE, CTATACTHYECKAs 00paboTKa AaHHBIX)

2 JKuBBIE CHCTEMEI B MX OpPraHU3aLus
21 JKuBble cucTeME! (6HOCHCTEMBI) KaK mpeaMeT m3ydeHust 6uomornu. CBoficTBa GHOCHCTEM M HX
' pazHooOpasue

29 VpoBu# opraHu3anuy OHOCHCTEM: MOJIQK}’HSPHO-FCI{CTHIIECKHP"!, KJIETOYHBINA, OpraHU3MCHHBIH,
HONYJIAHOHHO-BHAOBOM, SKOCHCTEMHBIH, OHOCepHBIii

2 XUMHUYECKUH COCTAB M CTPOCHHUE KIIETKH _
XUMHYECKHH COCTaB KISTKH. XUMHYECKHE IEMEHTBI: MAKPOIIEMEHTHI, MUKpPO3IeMeHTEL Boja u

3.1 MHUHEpaIpHble BemecTBa. DYHKIMH BOABI M MHHEPAIBHBIX BEIECTB B KIETKE. [Tognepxanue
ocMoTHYeckoro Oananca
Benxu. CoctaB M crpoeHne GelnkoB. AMHHOKHCIOTEI — MOHOMEphI Oenkos. Heszamenumbie u
3aMEHMUMBIE aMHHOKHCIOTEL. AMHHOKHCIOTHBIA COCTAaB. Y POBHU CTPYKTYpPhI OEIKOBOM MOJIEKYIBI
(mepBUYHAs, BTOPHYHAS, TPETUYHAS W YETBEPTHYHAS CTPYKTYpa). XMMH4ECKHE CBOUCTBA OEIKOB.

3.2 Buonoruueckue GyHKIUH OEIKOB.
®epmentsl — OGuonormyeckue kartammsaTopel. CrpoeHue QepMeHTa: aKTHBHBIA LEHTD,
cyberpatHas  crnemrduunocts.  Kodepmentsr. Burtammmbn  Oramdans — depmenToB 0T
HEOPraHUYeCKUX KaTalnu3aTopoB )

VrieBomsl: MoHoOcaxapuibl (IUoxosa, pubo3a H Ae3okcupubo3a), Aucaxapuipl (caxaposa,
NaKTO3a) MW IojMcaxapujasl (KpaXmaly, TJIMKOTeH, IIeLmono3a). buonormueckume QyHKUUH
yTJ'[SBD,H,OB.

3.3 "
Jlunune: Tpurmuepuasy, crepousl, Gochomumuasl. ['mapodunsHO-ruapodobHEIE CBOMCTBA.
Buonoruueckue GyHEKIMY TUNHI0B. CpaBHEHHE YTIEBOOB, OEIKOB M JHIAIOB KaK HCTOYHHKOB
SHEPTUH

34 Hyxneunosete xucnotsl: JHK u PHK. Hykneotuasr — MOHOMEpHI HYKJICHHOBBIX KHCIIOT.
Crpoenue u dyuxiun JTHK. Ctpoenne u pyuxiun PHK. AT®: cTpoenue u QyHKIMH l

3.5 I{utomorus — Hayka o kinerke. Knerounas Teopus. MeTo/ 1l H3y4eHHs KIETOK

36 Knerka kak memoctHas »wuBas cucremMa. OOmmMe NpH3HAKH KIETOK: 3aMKHYyTas HapyKHasd
memOpana, monexybl JIHK kax reHeTHyeckuii anmapar, CUCTEMA CHHTE3a Oennka -

Tunmel  KJIETOK:  JyKapWoTH4eckas W Npokapuoruyeckas. OcoOCHHOCTH — CTPOEHHA

3.7 npokapuoTHueckoi kietku. Knerounas creHka Oaktepuii. CTpoeHHe 3YKapHOTHYECKOM KIICTKH.

B OcHOBHBIE OTITHYHS PACTHUTENBHOM, KUBOTHOH U IPHOHOMN KIETKH B
[ToBepXHOCTHEIE CTPYKTYphl KJIETOK — KIETOYHAs CTEHKA, IIHKOKAIMKC, HMX (QyHKIHH.
[Tnasmaruueckas MemOpana, e€ cpodcTBa u (Qymkiuu. [[uroruiasma u  e€ OpraHOMIBL

3.8 OmnomeMOpanHbie OpraHoMABl KiIeTku: sHpomnasMathueckas cetb (OIIC), ammapar ["ombmxw,
mu30coMEL.  [ToyaBTOHOMHBIE OPraHOM/BI KJIETKH: MHTOXOHJpHH, IUiacTHAbl [Ipowcxoxnenue
MHUTOXOHIpHH © mmacthia. Bumer rwiactua. HememOpaHHBle OpraHoHObl KIETKH: PHOOCOMBI, |
KJICTOYHBIH LIEHTP, PECHUYKH, KT'YTHKH. O YHKIIMH OpraHouIoB KIeTKH. Briroyenus - -

39 Snpo — perymsTopHbii LeHTp KieTku. CTpoeHHe szpa: saepHasd 000j04Ka, KapHOILIasMma,
XPOMATHH, SIPHIIKO. XPOMOCOMBI -

3.10 Tpancnopr BemecTs B KIETKE

-+ AKusHe1eATeIbHOCT KIETKI




4.1

O6MeH BemecTB, Wid MeTabomu3M. ACCHMHIAMA (IIacTHYecKud OOMEH) H JIMCCHMMIIALMA
(sHepreTHueckuii oOMEH) — JBE CTOPOHBI €IMHOIO IIpoIecca Mmerabonu3ma. Tunel obmeHa
BelecTB: aBTOTPOdHEI U rerepoTpodHEIi. Poils (epmeHTOB B 0OMEHE BEMIECTB W NPEBPALICHAH
JHEPI'HH B KIETKE

4.2

dorocuntes. CreroBas W TeMHOBas (hassl porocunTesa. Peakmuu gorocunTesa. IbHEeKTHBHOCTD
doTocunTesa. 3mauenue (orocHHTE3a I Ku3HM Ha 3emie. Biusmue ycnoBuH Cpeipl Ha
doTocunTE3 M CrI0COOE! MOBLIEHHS €0 MPOXYKTUBHOCTH Y KYJIBTYPHBIX pacTeHuH.

XemocuHTe3. XeMOCHHTE3Upyronue 6akTepuu. 3HaUeHHe XeMOCHHTe3a Ul KH3HH Ha 3eMite

4.3

Dueprervyeckuii o6MeH B KieTke. PaciieruieHHe BEIIECTB, BBUIEICHHE M aKKyMyTHPOBAHHC
SHEPrMM B KJeTKe. DTambl SHeprerHyeckoro oOMena. I'mukomms. bBpoeHHE H €ro BHIEL
KHCII0pOIHOE OKHCIICHHE, HiTH KIETOYHOE AbixaHue. D deKTHBHOCTE SHEPreTHYeckoro obmena

4.4

Peakuun MaTpHYHOTO cuHTe3a. |'enermdeckas mapopmarus u JIHK. Peammsanus reHeTHIECKOH
uHGOPMAIY B KJIETKe. [ eHeTHIeCK it KO M ero cBocTsa. TpaHCKPUIIMS — MATPHYHBIA CHHTE3
PHK. Tpancnsnus — 6uocuntes 6enka. Komuposanue amunokucioT. Pob puGocom B GuocunTese
Oenka

4.5

Hexnerounsle (opMel ku3HE — BEpychl. Mcropus otkperrds Bupycos ([LH. WBanoBckuil).
OcoGeHHOCTH CTPOGHHS M IJKM3HEAESTENBHOCTH BHPYCOB. Bakrepwogarn. BonesHu pacTeHHH,
JKHBOTHBIX M 9eNIOBEKa, BBI3BIBAEMble BHpycamu. Bupyc mMmyHoxedunura dyenoseka (BUY) —
B036ymutens CITW a. [IpoduiakTika pacnpocTpaHeHHs BUPYCHbIX 3a00/eBaAHUH

Pa3sMHOKEHHE ¥ HH/IMBHTyaIbHOE PA3BUTHE OPraHA3MOB

5.1

K teTouHbIH THKII, HIH KU3HEHHEBIHM UK kneTku. MuaTepdasa u Muto3. [Iponeccsl, MpOTEKArOMKE
B wuHTephaze. Pemmkamms — peaxmms Marpuusoro cuutesa JIHK. Crpoenme Xpomocowm.
XpomocoMHBI HaGop — KapHOTHIL JIMMUIOMAHBIA ¥ TalUIOHIHBIH XPOMOCOMHBIE HaOOpEIL
Xpomaruael. L[MTONOTHYECKHE OCHOBBI Pa3MHOKEHHS W HWHIMBHIYAIBHOTO  pasBHTHA
OpraHu3MOB.

Jlenenue xieTkn — muT03. Cramuu MuTosa. IIponeccsl, MPOMCXOIAIME HA PasHBIX CTayHsX
MuT03a. bromoruyeckuii cMBICI MHTO3a

3.2

DOpMEI pa3sMHOXKEHHAS OpPraHH3MOB: Oecmonoe H MoJoBoe. BrIsl OeCHomoro pasMHOKEHHS:
Je/leHde HagBOe, NOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX, CIOpooOpa3soBaHWE, BEreTATHBHOE
pasMHOXKeHHe, ICKyCCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAUCHUE UL CENCKIINH

3.3

ITonoBoe pasMHOKEHHE, ero OTIIHYMs 0T OECrosoro.
Meiio3. Cramuu meiiosa. [Tponecchl, POMCXOASIINE HA CTAIUAX Meio3a. [ToBenenue XpoMOCOM B
Meitose. Kpoccurrosep. Buonoradyeckuii ¢MBIC/ ¥ 3Ha4CHHUE MeH03a

5.4

TameTorenes — mpomecc oOpasoBaHHs IIONOBBIX KIETOK Y XUBOTHBIX. [lomoBBIe Kemessl:
CeMEHHAKH H suunuku. OOpa3soBaHHe M PasBHTHE IONIOBBIX KIETOK — rameT (CrepMaTo30HI,
giiekneTka) — cnepmaroreHes u ooreHes. (OCOOGEHHOCTH CTPOCHHS SHICKICTOK H
criepmarosou1oB. Omnonorsopenue. [lapreHorenes
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WuauBUIyaisHOE pa3BHTHE (OHTOreHe3). OMOPHOHAIBHOE Pa3BHTHE (smOpuorenes). OTarsl
SMOPHOHATLHOTO PA3BUTHS Y MO3BOHOYHBIX YKHBOTHBIX: APOOJICHNE, TacTPYJISAIHs, OPraHOTCHES.
[TocTaMOpHOHABHOE DPa3BUTHE. [HIBI MOCTIMOPHOHAIBLHOTO PA3BHTAS: MNPAMOE, HENpPAMOe
(muuuHO4HOE). BiMsHWE Cpeisl Ha pPasBUTHE OPraHM3MOB;, (aKTOphI, CIOCOOHBIC BEI3BIBATE
BPOK/IEHHBIC YPOJCTBA.

Poct u pasBuTHe pacTeHHH. OHTOreHe3 I[BETKOBOTO PACTEHMS: CTPOCHHE CEMEHH, CTaluu
pPa3BHTHA

HacnencTBeHHOCTE H H3MEHUYMBOCTD OprasusMoB

6.1

TIpeaMer ¥ 3amauy TeHETHKH. VICTOpUS Pa3BHTHS TeHETHKH. BKian poccuickux H 3apyOexkHBIX
VIEHBIX B Pa3BUTHE TeHETHKA. MeTOIbI IeHeTHKH (THOpHIONOrHYeCKUH, MU TOTEHETHYECKHH,
MOJIEKYIApHO-TeHeTHUecKrit). OCHOBHBIE T€HETHYECKHE NOHATHA. ['€HeTHYeckas CHMBOJIWKA,
MCIIONB3YEMas B CXeMaxX CKPELMBaHUi

6.2

3aKOHOMEPHOCTH HaCleIOBaHAs MPU3HAKOB, ycTaHoBIcHHBE . Menaenem. Monornbpuinoe
CKpeluBaHue. 3aKoH eIrMHOo00pa3usi THOPUIOB NEPBOro nokosienus. [1paBuio JOMAHMpPOBAHUSL.




3aKoH paclieIUIeHus MpU3HaKoB. [ unoresa 9ucToThl ramMet. [lonHoe 1 HemonHOe JOMHHAPOBAHHE.
HuruGpunoe CKpEIIMBAHHE. 3akoH HE3aBHCHMOT0 HacJe/[0BaHus MPU3HAKOB.
[{uTOreHeTHYECKHE OCHOBBI AUTHOPHIHOIO CKpEIMBaHMsA. AHAIH3HUPYIOLIEE CKpEIIUBaHHE.
Hcnonp30BaHAe aHAIM3UPYIOIEr0 CKPEIIMBAHHUS UL ONIPe/ie/IeH s TeHOTHIIA 0co0H

6.3

Cuerntennoe HacnenoBanue npusHakoB. PaGora T. Moprana mo cuenjeHHOMY HaCleIOBaHUIO
reHoB. HapymeHwe CUEIUICHHS TeHOB B pe3yJIbTaTe KPOCCHHIOBEpa, XPOMOCOMHAas TEOPHUs
HacJIeJICTBEHHOCTH. [ eHeTHYeCKHE KapThl.

eperuka 1osa. XpOMOCOMHOE OIpefdefieHHe I10ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBL
["oMorameTHsle B rereporaMeTHble opranu3mel. Haciejopanue Npu3HaKkoB, CIHEIUIEHHEIX C MOJIOM |

6.4

Ka4eCTBEHHBIE IPU3HAKH M MX HOpMa peakiuu. CBoiCTBa MOAM(PUKALIMOHHOM H3MEHUYHBOCTH

W3merunBocTs. BuIsl M3MEHUMBOCTH: HEHAC/IEJCTBEHHAS M HaciencTBeHHas. Ponb cpenbl B
HEHACIEACTBEHHOM H3MEHUYHBOCTH. XapaKTepHUCTHKa MOIU(DUKAIMOHHOW H3MEHYMBOCTH.
BapuanuosHbIii paax u BapmanunonHas kpusai. Hopma peaxuuu npusnaka. KonudecTBeHHBIE H

6.5

Hacnencrsennas, MM reHOTHIIMYECKAas!, H3MEHUYUBOCTh. KoMOHHATHBHAS M3MEHYHBOCTh. Meio3 1
MOJIOBOM MpOIEcC — OCHOBa KOMOMHATMBHON M3MEHUMBOCTH. MyTallMOHHAss M3MEHUUBOCTE.
Knaccudukarus MyTanmui: TeHHEIE XpPOMOCOMHBIE, FéHOMHBIE. JacToTa M HPHUYMHBEL MYTaIHi.
MyTtarensbie (axTopsl. 3aKOH TOMOJIOTHYECKHX PALOB B HAC/IEACTBEHHOH m3MeHumBocTH H.U.
Bagsunaosa

6.6

] I‘EIETE‘E[CPKHX 3aboneBanuii yeloBeka

yenoBeka. Kapmotun wenoBeka. (OCHOBHBIE
FeHEATOTMYEeCKHM, ONM3HEIOBBIA, IMTOrCHETHYECKHH, OHOXMMHYECKHH, MOJIEKYIIpHO-
regetudeckuii. CoBpeMeHHOE OIpeflelleHHe TeHOTHNA: IIOJHOIeHOMHOE CeKBEeHHPOBAaHHE,
TeHOTHITUPOBaHUE, B ToM uHcie ¢ momombio [I[P-anamusa. HacnencteenHble 3aboseBaHus
4eJI0BeKa: reHHbIe 60Ie3HH, O0NEe3HH ¢ HACIEACTBEHHON IIPEIpactioloKEeHHOCTBIO, XPOMOCOMHEIE
Oomesan. ComaTHdeckWe M TeHepaTHBHEIE MyTalMH. [IpHHIMIEI 370poBOro ofpasa JKH3HH,
OWArHOCTHKH, NPOQMIAKTHKH M JEYCHHS TI'eHETHYeCKHX Oose3Hel. MeauKo-reHeTHIeCKoe
KOHCYJTbTHPOBaHHE. 3HAa4YeHWE MEIWIIMHCKOM TeHEeTHKH B TPEAOTBPAIICHHH U JICUCHHH

['enernxa METOOBI TCHETHKH  YCIOBCKA:

Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M Ipolecc. 3apOiACHHE CENeKIHH M JoMecTukanus, Yuenue H.U.
BaBunoBa 0 HEHTpax NIPOMCXOXKACHHS M MHOroo0pasus KyJIbTYPHBIX pacrTeHuit. LIeHTpsI
IIPOMCXOXKICHHS IOMALIHUX JKHBOTHEIX. Coprt, opoxa, mramMm -

1.2

CoBpeMeHHBIE METONBI CeNeKIIMH. MacCoBbli M HHAMBHAYaIbHBI OTOOPEI B CEJIEKIMH pPAaCTCHMM
1 kMBOTHBIX. Omeska skcreppepa. BIHM3KOpPOACTBEHHOE CKpelnHBaHHe — WHOpUAMHT. Yucras
muHnsA. CKpelmuMBaHWE YHCTBIX JHMHHH. [ereposmc, mmm rubpuasas cuia. HepopcrBeHHOE
CKpemuBanue — ayrOpuamur. OtpanénHas ruOpummsamuss W e€ ycmexw. VICKycCTBeHHBIN
MyTareHe3 H [OJlydeHME TOJMIUIOWAOB. JOCTMIKEHMS CEJeKIHH pacTeHHH, >XHBOTHBIX H
MHKPOOPTaHU3MOB

7.3

Buorexnonoruss Kak oTpaciab NPOMU3BOACTBA. ['eHHAas MHXKEHEepHs. OTamnbl CO3JaHHS
pexombunantHo#t JIHK u tpascremmsix opranmsmoB. Kierounas wumxenepus. Kieroursie
KyIbTypsl. MHKpPOKIOHANIBHOE pasMHOKeHHe pacTeHuid. KIOHWMpOBaHHE BBICOKOMPOIYKTHBHBIX
CENbCKOXO3SMCTBEHHBIX OPraHu3MOB. OKOJIOrMYyeckue u JITHueckue mpobmembl. MO -
TeHEeTHYECKH MOAU(UIIMPOBAHHBIC OPTaHU3MBI

11 KJIACC

Kon

ITpoBepsieMblii 3 1EMEHT COMEPKAHHS

OBomonuoHHas GHONOTHs

11

OBOJIIOIMOBHASA TEOpHs ¥ €€ MecTO B OHOJIOTHH.




CBHUETENIHCTBA SBOMONKH. [laleOHTONIOrHYeCKHe: TMOCIe0BATENLHOCTE TIOSBICHUS BHJIOB B |
[AJIE0HTOJIOTHYECKOH JTeTONKCH, TIepexoanbie hopMbl. broreorpaguueckie: CXOACTBO H pasIHiue
days u drop MaTepHKOB H OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA M PasIHYHA IMOPHOHOB
pasHBIX BHIOB IO3BOHOYHBIX. CpaBHHTEIHHO-aHATOMHYECKHE: TOMOJIOTUYHEIC, aHAJOTHYHEIE,
pyITMMEHTApHBEIE OpraHbl, aTaBU3MBL MoJeKyIIpHO-OMOXHMHYCCKHE: CXOZICTBO MCXaHH3MOB
HACTEICTBEHHOCTH M OCHOBHBIX MeTa00IMIECKHX Iy Tel y BCEX OpraHu3MOB

1.2

DpomonuorHas Teopust Y. Jlapuua. IIpeAnochUIKH BOSHWKHOBEHHA NapBHHA3MA. [IBIOKyIIHe
CH/IBI SBOIONMH BUJOB 10 J[apBuHY (M30BITOYHOE Pa3sMHOKCHHE IPU OTPaHUYCHHOCTH PECYPCOB,
HeompeieNéHHas H3IMEHIMBOCTh, b0pbba 32 CyIEeCTBOBAHKE, ECTECTBEHHbIH 0TOOD)

1.3

Cunrtetnueckas teopus ssomonuu (CTD) ® ocHOBHBIE €€ MONOKEHHSA. MHKPOIBOIIONHA.
[Tomynamus KaK eIMHANA BHAA H 9BOJIIOLMH

1.4

Iemwxymue cwisl ((pakTopel) SBOMIONMHM BHAOB B Tpupoxe. MyTanMOHHBIM Tporecc H
KOMOHHATHBHAS W3MEHYHBOCTE. 1INy IAMOHHEe BOIHEL U Apeiid renos. M3omdusa ¥ Murpamus.
EcTecTBeHHbI 0TOOp — HApaBIsEOIH HaxTop sBoIonHN. DOPMEI eCTECTBEHHOrO 0TOOpA.
IIpucrnoco6IeHHOCTs OpPraHM3MOB KaK pe3y/IbTaT 3BOMONHH. [IpUMepsl HpPHCIOCOONCHHH Yy
opraHu3moB. ApoMopd 036l H HANOAIANITALHH,

Bux u Buoo6pasosanne. Kpurepun suna. OcHosHbIe GopMBI BHA00OpasoBaHHs: reorpapudeckoe,
9KOJIOTHYECKOe

1.5

MakpooBomonus. ®PopMbl  3BOMIONMH:  (pEIETHYECKasd, MBEPreHTHAsd, KOHBCPreHTHaf,
napajuienbHas. HeoOpaTumMocTs 9BOIIOIMH

Bo3HUKHOBEHHE U Pa3BHTHE KH3HH Ha 3eMile

2.1

JloHay49HbIEe IPEJCTaBICHHA O 3apOXKACHHHM Ku3HH. HayduHsie rumore3sl BOSHUKHOBEHHS JKU3HH HA
3emite: abHOreHe3 M MaHCIepMuUs. XUMHIeCKast IBOIIONKA. DKCIEPAMEHTAIIBHOS NOATBEPKACHHE
XUMHYeCKo# sBoonuy. HadampHble sTanmsl Omosormyeckoif spomonumd. I'mmoresa PHK-mupa.
ITepBble KICTKH U HX 9BojronHA, PopMUpOBaHUE OCHOBHAIX I'PYIII JKMBEIX OPraHHU3MOB

2.2

PasBuTHe HM3HH Ha 3emie 1o spaM H nepuojam. Kartapxed. Apxeiickas W MpOTEpO30HCKas 3PbL
[laneo3oiickas 9pa ¥ ¢€ NepHOABI KeMOpHWIMCKHif, OPIOBHKCKH, CHIYypHHCKHH, JEBOHCKHI,
KaMEeHHOYTOJIbHbIH, nepMckuil. Me3o3oickas 3pa u €& MepHO/IBI: TPHACOBLIH, FOPCKUM, MEJIOBO.
KaltHo3oiickass o5pa H €€ [epHOIbL  AJCOTCHOBbIH, HEOTCHOBBIH, AHTPONIOTCHOBBIM.
XapaKTepucTHKa KIMMara U TEONOTHYeCKHX mpoueccoB. OCHOBHBIC OTambl —IBOJIONMH
PACTHTENBHOTO H JKHBOTHOTO MUpa. ApoMOpdO3EI y pacTeHHH H KUBOTHBIX. [10sBIeHHE, paclBeT u
BBEIMHPAHHE IPYIII JKUBBIX OPIaHU3MOB

2.3

CucreMa OpraHHYecKOro MHUpa Kak OTpakeHHe 7BOoMonuH. OCHOBHBIE CHCTEMATHYECKHE I'PYIIIE]
OpraHH3MOB

2.4

DBOMIONAA HeNOBeKa. AHTPOMONOTHs Kak HayKa. Pa3sBHTHE IPEACTABICHHI O IPOUCXOXKICHUH
yenoBeka. MeTojbl M3yueHHs aHTpororeHesa. CXoncTBa M pasjiivds 4YelOBeKa U IKHBOTHBIX.
CucTeMaTHYECKOE MONI0KEHHEe YeI0BeKa.

JlBmiymue cuiabl (pakTopsl) anTpormoreHesa. HacieacTBeHHas M3MEHUYMBOCTH M €CTECTBEHHBIH
o16op. O6mecTBeHHbIH 00pa3s KH3HU, H3rOTOBJICHHE OPYIHH TPyaad, MBIIIICHHE, Pedb

2.5

OCHOBHBIE CTAIHMH M BETBH 3BOIONMH YEJOBEKa: aBCTpajomuTeku, Uemopek ymensri, Uenosek
npsaMoxoadmmi, Yenosek HeaHneprambckuit, Yenmosex pasymubid. Haxomks mCKOmaeMbx
OCTAaHKOB, BpeMs CYyIIECTBOBaHHS, 00JACTh PAcIpPOCTpaHEHHs, OOBEM TOJOBHOTO MO3ra, 00pa3
KHU3HH, Opy/IHs

2.6

Yenopeueckue packl. OCHOBHBEIE GOJbIIMe pAchl: €BpOIEOHMIHAs (eBpasuiicKas), Herpo-
aBCTPAIOMIHAs!  (SKBATOpHAIbHAd),  MOHronomgHas  (a3WaTCKO-aMepHKaHckas).  HepTsl
IPHCIIOCOBIEHHOCTH TPE/ICTABUTENEH YeOBEYECKHX pac K YCIOBHAM CYIMIECTBOBaHHA. EauHCTBO
yenoBeuecKux pac. Kputuka pacusma

OpraHu3MBbl B OKpyIKarolas cpeja
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DKONOrHA Kak Hayka. 3ajaud H pasjensl 3KOJOrHH. MeTo/bl 9KOIOrH4ecKuX HCCIIeIOBaAHHH.
Dxonoruyeckoe Mupososdpenne. Cpenmbl oOMTaHHMs OPraHM3MOB: BOJHAs, Ha3eMHO-BO3AyIIHAsd,
NIOYBEHHAs, BHYTPHOPraHU3MECHHAS




3.2

Dxonoruyeckue  (axropsl. Kraccudukanms  sxonorudeckux — (akTopos:  aOMOTHYECKHE,
GHOTHYECKHE H aHTpoNOreHHbIe, JleficTBHE 9KOMOrHIeCKHX PAKTOPOB HAa OPraHU3MBL

3.3

AbuoTuueckue (AKTOpHL CBET, TeMmIeparypa, BiaxHocTb. {Doromepuomusm. Ilpucmocobienus
OpraHu3MOB K JieiicTBrio abnoTiHuecKux (axTopoB. BHOIOrHYECKHE PUTMBI

3.4

Buoruueckue ¢axkropsl. BuAbl OGHOTHYECKHMX B3aMMOJEHCTBHI: KOHKYPEHIHS, XHIIHHYECTBO,
MapasuTH3M, MYTY&IH3M, KOMMEHcauu3M (HaxieOHHYeCTBO, KBapTHPaHTCTBO), AMEHCAIM3M,
Helitpamm3M. 3HadcHHe OMOTHYECKMX B3aMMOJCHCTBHH JUId CYIIECTBOBaHHA OpPraHW3MOB B
IPHPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTePUCTHKH TOImy sy, OCHOBHBIE [OKa3aTeNy IONMYJISIHA: YHCIEHHOCTS,
IJIOTHOCTbB, POXKIA€MOCTh, CMEPTHOCTD, IPUPOCT, MUrpaLMs. JIHHAMUKa YUCIEHHOCTH NONYJIAIHH
H €€ peryJisanus

CoobmecTBa H 3KOJIOTHYECKHE CHCTEMBI

CooOmecTBO OpraHu3MoB — Omomeno3. CTpyKTyphl OMoneHO3a: BHIOBasg, IPOCTPAHCTBEHHAsd,
Tpoduueckas (numesas). Buabl-gomuaanTel. Cea3u B Ononenose )

4.2

Dkonoruyeckue cHcTeMbl (3kocucremsl). [lomstue 006 oSkocucreme W OuoOreonexose.
OyYHKIMOHATBHbBIE KOMIIOHEHTE! 9KOCHCTEMBI: IIPOAYLIEHTEI, KOHCYMEHTEI, peayleHTEl. Kpyrogopot
BEIIECTB M IIOTOK OSHEPrHM B O9KOcHCTeMe. Tpoduueckue (NHIIEBBIE) YPOBHH SKOCHCTEMBL
[Mumesrle nemw ®  cetH. OCHOBHBIE IIOKA3aTeNH JKOCHCTEMBL: Owmomacca, IPOIYKIMS.
DKOJIOTHYECKHe THpaMUABL: TMPOAYKIUU, UYHCIEeHHOCTH, Ouomacchl. CBOHCTBA S3KOCHUCTEM:
YCTOHYHBOCTD, CAMOpETyYIsHs, paseuTHe. CyKieccus

43

[IpupofHEle OKOCHCTEMBL. DKOCHCTEMEI 038p H  peK. OKOCHCTeMa XBOMHOIO  HIIH
IIHPOKOJUCTBEHHOTO Jleca.

AHTpPONOTEHHBIE  3KOCHCTEMBL.  ATpO3KOCHCTEMBL. Y pOo3KocHcTeMBl. bHOJOrHuYeckoe H
XO03SHCTBEHHOE 3HAYEHHE arpO3KOCHCTEM M YPOO3KOCHCTEM.

Buopaznoobpazue xax daxkrop ycroiuuBoctH skocucteM. CoxpaHeHue OHONIOrHYECKOro
pasznoobpasus Ha 3emie

44

Vuenue B.U. Bepranckoro o Gmocdepe. I'pamuupl, coctaB H cTpykTypa O6mochepsl. Xusoe
BemecTBO u ero Gpynkmuu. Ocobennoctn 6uocheps! kak rinodanbHOM 3kocucTeMbl. JluHaMuyeckoe
paBHOBecue u oOpaTHas cBs3b B O6mocdepe. KpyroBopoTsl BemecTB U OHMOreOXUMHUUYECKUE LIUKIIBI
3IEMEHTOB (yriepoja, a3ota). 30HanbHOCTS GHochepsl. OCHOBHBIE GHOMBI CYIIH

4.5

UYenoseyectBo B Omochepe 3emiu. AHTpOIOreHHBIE H3MEeHeHHs B Ouochepe. I'nobanbHble
5KOJOTrHYECKUE MPOOIEMEI.

OcHoOBa panuOHATBHOTO YIPaBJICHUS IPUPOJHBIMH PECYPCaMH B MX HCIoib30BaHHE. JlOCTIOKEHUS
OHMOJIOTHH M 0XpaHa PHPOJIBI




YYEBHO-METOTUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBSA3ATEJBHBIE YYESHBIE MATEPHAJIBI UIS1 YAEHUKA

« Buonorus. 10 xnace, [Taceunux B.B., Kamenckuit A.A., Py6uos A.M. u ap.; Ilox
penaxnueit [Taceunuka B.B. Axnuoreproe ob6mectso «M3narensctso «IIpocsemenue
* Buonorusg. 11 xnace. ITaceunux B.B., Kamenckuit A.A., Pybros A.M. u 1p.; ITox
penaxuueit [Taceunnka B.B. Axnnoneproe ob6mecTtso «M3narensctso «IIpocsermenue»

METOAUYECKHWE MATEPHAJIBI JJI51 YUUTEJIA

Buonorus. 11 kiace. Meroauueckoe nocobue x yaebuuky U. b. Aragorosoit, B. U.
CuBornasosa «buonorus. 11 xinace. ba3oBeii ypoBeHb)

MeTtoamueckoe nocobue moarotosiero K yuebuuky Y. b. Aradonosoii, B. U.
Cusornazosa «buonorus. 10 knacc. bazoBslil ypoBEHbY

MU ®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET

1. «Enunas xosexuus Lludpossx O6pazoBarensHsix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkTporHsI yaebnuk «bronorus».

4, http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kierTox

5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus

6. http://evolution2.narod.ru/index.htm - sBomorms

7. http://nrc.edu.ru/est/r4/ - Guonoruyeckas KapTHHa MUpa

8. http://planete-zemlya.ru/ - [Inanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - Gnonuxa
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