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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorus» cocraBmwim: KoHuenryaiaeHele nonoxeHus DI'OC  COO o
B3aMMOOOYCIIOBIIGHHOCTH ~ IIeJieil, coJep)KaHusi, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
OPUHIIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuguke Ouooruu, €€ 3Ha4eHUH B TO3HAHUU KMBOU MPUPOABI U 0OECIeUeHUH
CYLIECTBOBAHUS 4eJOBEeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM IMOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YEeHHs, BOCIHMTAaHUS M Pa3BUTHUA OOYYAIOIIMXCA CpPEACTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenaser 00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaMm H  TeMaM,
PEKOMEHYEMYIO TTOCIIEIOBATEIbHOCTh U3YYEHHUSI YUYEOHOro MaTepuaia ¢ yu4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH OOpa3oBaTEIbHOTO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM Pe3yJIbTaTaMm
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHLHOMN
NeSTEeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJIEP)KAHUS
OMOJIOTMYECKOT0 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yUYE€HUW OWOJOTHH, Onarojaps dYeMmy B HEl
IPOCMATPUBACTCS HAMPABIICHHOCTh HAa pPa3BUTHUE 3HAHUH, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTAIUMN JIMYHOCTH, SKOJOTHYECKOT0 MBILICHUS, MPEJCTaBICHUI O 3I0pOBOM
o0Opa3e XKM3HM U OEPEKHBIM OTHOIIIECHHUEM K OKpPYKAIOMIeH MPUPOTHOU Cpere.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOTO PaHra U CYHITHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEI€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWM B TIOBCEHEBHOW >KU3HU JIJISI PEIICHUS IPUKIIAIHBIX 3a/1a4, B
TOM 4YucCle: NPOQUIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUM YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIICTBEHHOM JIEATETLHOCTH YEOBEKA HAa COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTBIO OoOecredeHus



YCIIOBUM IS PEIICHUs] OJJHOM U3 aKTyaldbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOrHYEeCKOro
o0Opa3oBaHus, KOTopas mpeamnojaraeT (OpMUpPOBaHHE y  OOYy4arOIIUXCS
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOLIETrOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaeT (HopMUPOBAHHE y OOYUYaAIOIIUXCS TPEACTABICHUNA O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJINYWTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alld W DBOJIIOLMUHU, CO3AAET
yCIOBHSL  JJsi:  TIO3HAHHUA  3aKOHOB  JKMBOW  HPUPOIBL,  (POpMHpOBaHMS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0POBOr0 M 0€30MacHoro oodpasa
KU3HH, IKOJIOTMYECKOr0 MBIIIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW IIPHUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUN
oOydaromuxcs. M3ydenune O6uonorun oOecreqyuBaeT YCiIoBHS sl POPMUPOBAHUS
MHTEUIEKTYaJbHbIX, KOMMYHUKAI[MOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
IPEJCTABJIECHUSMHU U3 APYrUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpadun. Ha3BaHHbIE MOJIOKEHHS O NpPEIHA3HAYEHUH Y4€OHOro MpeameTa
«buonorus» cocraBUIM OCHOBY Ul ONpEAENICHUS MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UMUUNA KYyJIbTYpOCOOOPA3HOIrO MOAXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICISAIONIME aJeKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKpPYKAroIed MPUPOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT JIEMEHTHI COJIEP KaHUsl, KOTOPBIE CIYXKaT OCHOBOM 1J1s1 POpMUpPOBaHHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
[EHHOCTHBIX  OpPUEHTAlUAX  JUYHOCTH, CIIOCOOCTBYIOIIUX  T'yMaHHU3aIUU
OHMOIOrMYecKoro oOpa3oBaHus.

CTpyKTypupOoBaHHE COJEpXKaHUs Y4YeOHOro marepuaja B MpPOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSX KUBOM IMPHUPOJBI, O €€ YPOBHEBOW OpraHu3aluu U
ABOJIIOLMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
HAay4yHOTo mo3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CucrtemMa MU MHOrooOpaszue OpPraHUYECKOrOo MHUPay,
«OBOJIOLHNS KUBOU MPUPOIBD», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYAIOIUMHCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHAJIBHOM
OpraHu3alluyi >KUBBIX CHCTEM pPa3HOr0 paHra U TNPUOOPETeHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOM TPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX TIPOOJIEM.

JocTrxeHue 1enu u3ydeHus: yueoHoro mnpeamera «buosorus» Ha 0a30BOM
ypoBHE 00€CTIeYnBaETCS PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMBbl 3HAHUNW O OMOJIOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUilax, CIyKalluX OCHOBOM
st GOpMUPOBAHUS TIPEICTABICHUN O ©CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/Iax HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOEHHOCTSX >KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3alNM, BBIIAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS IO3HABATEIbHBIX, WHTCIUICKTYyaJbHBIX W
TBOPUECKUX CIIOCOOHOCTEH B MpOlleCCe aHaIM3a JaHHBIX O MyTSX pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IJISJIOB, WUJEH M TOIXOJOB K H3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OpraHU3allNY;

CTAaHOBJICHHE Yy OOydJammmxcs oOmed KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOJIBI HA OCHOBAHUM 3HAHWM M OMNbITA, MOJYYECHHBIX IpPHU
U3y4eHUU OUOJIOTHH;

dbopmupoBaHue y oOydYaromMxcsi YMEHHH WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTUYECKUX 3HAHWWA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpoOMOTEXHOJIOTUM;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUSI YEIIOBEKOM >KUBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX UCCIEIOBAHU;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHWUW [JIs1 TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 1711 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B MOBCEIHEBHOW KU3HU IS
OLICHKH TOCJICJICTBUI CBOEH AESATEIHLHOCTH M0 OTHOIICHUIO K OKPYXaIoIIeH cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE MEp MNPOPUIAKTUKH
3a00JIEBaHMIA.

B cucreme cpennero obmiero oOpaszoBanusi «buosorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OOSI3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B
cocTaB MpeaMeTHON 00siacTu «EcTecTBEeHHO-HAYYHBIE TTPEIMETHI.



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

COJEPXXAHME OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HaykKamu, (usocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonormu B (QOpMHpPOBAHMM COBPEMEHHOM HAY4YHOH KapTHHBI MUDA.
Cucrema OMONIOTHMYECKUX HAYK.

MeTo1bl TO3HAHUSA KUBOU MPUPOIbI (HAOIOIEHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MEpeHHe, KIacCH(pUKalusi, MOJACIUPOBAHUE, CTaTUCTUYECKas oOpadoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toprpetsr: Y. lapsun, I'. Menaens, H. K. Konmbnos, JIx. Yorcon nu ®@. Kpuk.

TaOmuiel u cxembl: «MeToIbl TO3HAHUS HKUBOM TIPUPOIBDY).

JlabopaTopHble U MPAKTHYECKUE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazIUYHBIX METOJIOB IPHU
U3y4YEeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI H X OPTraHU3ALMSL.

JKusbie cuctembl (OMOCUCTEMBI) Kak IpeIMeT u3ydeHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3alUu OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALMOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOTeoIIeHOTHYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuier u cxembl: «OCHOBHbBIE MPU3HAKU KU3HU», «YPOBHH OpraHU3alluu
YKUBOU IPUPOJIBD».

O6opynoBanue: Mmozenb Mmoiekybl JTHK.

Tema 3. XuMu4eCKHUil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHE HJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEPAIbHBIX BelIeCTB B kieTke. llommepkanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB U crpoeHure OeaKoB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE aMHUHOKHUCIIOTHL. AMUHOKUCIIOTHBIA COCTaB. Y POBHU



CTPYKTYpbl O€JIKOBOW MOJEKYNbl (MEpBUYHAsl, BTOPUYHAs, TpPETUYHAS U
YeTBEpTUYHAs CTPYKTypa). XUMHUYECKHE CBoiicTBa OenkoB. buomornuyeckue
(yHKIMU OENKOB.

®epmenTsl — Ouonormyeckue Karaauzatopbsl. CTpoeHue (QepMeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas crneuuduunocts. KodepmeHThl. ButamMuHbL
OTinyust GepMEHTOB OT HEOPraHUYECKUX KaTaIu3aToOpoB.

YrneBogael: MoOHOcaxapuabl (TJIFOKO3a, pubo3a MW Je30Kcupudo03a),
nucaxapuibl  (caxaposa, JIAKTO3a) W MOJIMCaxXapuabl (Kpaxmaji, TJIMKOIeH,
eJUTI0103a). bronornueckue GyHKIMM yriaeBOI0B.

Jlunuael:  Tpurmuuepuabl, Gocpomunuabl, crepouabl. ['HapoduibHO-
ruapodoOHbIe  cBOMCTBAa. buonormdyeckne ¢yHkiuun sunuaoB. CpaBHeHUE
YIJI€BOJIOB, OCNIKOB U JIMIHJIOB KaK HCTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HykJ1enHOBBIX KuchoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynxkuun PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIMH.

[uTonorus — Hayka o kieTke. Kierounas teopust — npumep B3auMOACHUCTBHUS
uael 1 (akToB B HAYYHOM MO3HAHUU. MeToAbl N3y4eHUs KIIETKH.

Knerka kak wnenoctHas xuBas cucrema. OOmmMe MNPU3HAKU KIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernueckuil ammapar,
cUCTEMa CHHTe3a OenKa.

Tunsl KJIETOK: H>yKapUOTHYecKas M HpokapuoTrhueckas. OcoOeHHOCTH
CTpOEHUSI TpoKapuoTHdeckoil kietku. Kierounas crenka Oaktepuii. CTpoeHHE
AYKApUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOM U
IpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TTTUKOKAJIMKC, UX
¢yukuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa U pynkuuu. Luronnazma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MUTOXOHAPWUH, IUIACTUIBL.
[Tpoucxoxaenue MUTOXOHApHM W TiacTua. Bunabl mmactua. HememOpanHbie
OpPraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOJIM, PECHHUYKH,
KTyTUKU. OYHKIUY OPraHOUAOB KJIETKH. BKiroueHus.

Anpo — perymaTopHbslii HeHTp KieTku. CTpoeHue snpa: sjaepHas 000JIOuKa,
KapHoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEILIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBanu, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankius, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOLE.



Tabmuier 1 cxembl: «llepuonuueckas Tablvila XUMUYECKUX SJIEMEHTOBY,
«CTpoeHure MOJIeKYIIbl BOJbI», «bruocuHTes 6enkay, « CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. [JHK», «Ctpoenne mMoneKysl
AT®», «CTpoeHUE APYKAPUOTUUECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHME pACTUTEIBHON KIETKN», «CTpoeHHE MNPOKAPUOTUUECKON KIIETKHY,
«CtpoeHue szipa KIETKN», «YTIeBOAbD, «JIMIuIbD».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE Jisi TPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

JlabopaTropHble 1 NPpaKTHYeCKHE PadOThI:

JlabopatopHast pabdora No 1. «M3ydeHwe KaTalUTHYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

JlaGopatopHass pabora Ne 2. «M3ydeHue CTpOeHHUsI KIETOK pacTEHUH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM HAa TOTOBBIX MHUKpOTpErapaTax U X
OMMCAHUE.

Tema 4. ) Ku3HeneATeIbHOCTb KJIETKH.

OOmeH BemiecTB, Wi METabOMU3M. AcCCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTUuecKrii oOMEH) — JB€ CTOPOHBI €JIMHOr0 Mpolecca
Metabonu3Ma. Poyib 3aKOHOB COXpaHEHHWs BEIIECTB U JHEPrud B IMOHUMAaHUU
MeTaboIu3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPoGHBIN U rereporpodHbiid. Posb ¢pepmMeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH YHEPTUH B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJIS )KU3HU
Ha 3emie. BrausHue ycioBuil cpeipl Ha (POTOCHHTE3 M CITOCOOBI TIOBBIIIICHUSI €TO0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOMNe OaKkTepru. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BellecTB, BbIACICHUE U
aKKyMYJMpPOBaHHE DJHEPrUU B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
I'mukonu3. bpoxenne u ero Buubl. KuciopomHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. DddexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakiuu MarpuuHoro cuHrte3a. ['eHermueckas wuHdpopmanusa u JHK.
Peanuzanusa renernueckol wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — MmarpuuHbiii cuate3 PHK. Tpancnsiuust — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBaHue amMuHOKUCIOT. Ponb pubocoMm B
OuocuHTe3e Oenka.



Heknerounbie ¢popmbl xu3HN — BUpyChl. McTtopust oTkpeiTus BupycoB (/. U.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3snu pacrteHuii, KUBOTHBIX UM YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHonedunura yenosexka (BUY) — BozOyaurens CIIM/]a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepraza W  uHTerpasza.  lIpodumaktuka
pacipocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHU.

JemoHcTpanum:

IToprpersr: H. K. Konsuos, /1. Y. Banoscknii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumbl mutanus», «Merabom3m», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Xioporact», «Porocunres», «Ctpoenune JIHK»,
«Ctpoenue u PpyHKIIMOHUpPOBaHUE reHay, «Cuate3 0enka», «[ eHeTHUecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/la,
O6aktepuodaray, «Permmukamus JJHK».

ObopynoBanue: Mmoaenu-anmukauun «Yasoenune JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIETKH», Mojenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KreTouHbIii MUK, WX JKU3HEHHBIM IUKI KieTkn. WaTepdaza m MuTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Pemnmkaruss — peakuuss MaTpUUYHOTO
cunteza JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIunaouaHeli W TalJIOWJHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XPOMATHJIBI.
[[utosiornueckue OCHOBBI PA3MHOXEHHUST W  WHAWBUIYAIBHOTO  pPa3BUTHS
OpraHu3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Ipomeccel, mpoucxoasume Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO34.

[IporpammupyemMasi TuOeNb KISTKH — alomnTo3.

@DopMbI pa3MHOKEHHUS OpPraHu3MoOB: Oecrojioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEeHHUE. VICKYCCTBEHHOE KJIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIIUH.

[TomoBOE pa3sMHOXKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cranuu meiiosza. IIporecchl, mpoucXoasiue Ha CTaaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHroBep. buonormdyeckuid CMbICT U
3Ha4YEHUE MEHUO03a.

['ameTtoreHes — mporecc 0Opa3oBaHUSI TOJOBBIX KIJIETOK Yy YKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepMaTo30W], SMIIEKIeTKa) — CIepMAaToreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpPOEHHUs SULEKIETOK M CcrepMaTo3oujioB. OII0I0TBOPEHUE.
[Taprenorenes.



WuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, ractpyisuus, opranoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTOMOPHOHANILHOTO Pa3BUTHUA: TMpsAMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pazButrhe pacteHuid. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuupt u cxembl: «DOpMbl pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUW», «BereratuBHoe pa3sMHOXKECHUE
pactenuit», «Jlemenue kietkum Oakrepuity, «CTpOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Kierounbrii nukm», «Pemmmkanus JHK», «Mwutosy,
«Menosy, «Ilpamoe n HenpsAMoe pa3BUTHUEY, «l aMeTOreHe3 y MIEKOIUTAIONIUX U
YeJn0BeKa», «OCHOBHBIE CTaIU OHTOTCHE3A.

ObopynoBaHue: MUKPOCKOTI, MUKpPOIPENapaThl «CrniepmMaTo301/1bl
MJICKONIUTAIOLIETO», «SIMIEKIIeTKa MIEKonmuTaruero», «KaprnoknHes B KiIeTKax
KOpELIKa JIyKa», MarHUuTHas MOJEib-alIuMKanus «J/leneHne KIeTKkn», MOJIEIb
JIHK, monens meTadha3zHOM XpOMOCOMBI.

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnass pabora Ne 3. «HaGmromenwe MuTo3a B KIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaGoparopras pabora Ne 4. «M3ydeHue CTpOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amauum reneTuku. Micropust pa3BuTusi TeHETUKU. Pob nurosiorun
U OMOpPUOJIOTHH B CTAHOBJICHUW TEHETHKW. BKIam pPOCCHUCKMX W 3apyOeKHBIX
yu4€HBIX B pPa3BUTHE TEHETUKH. MeToabpl TEHETHKH (THUOPHUIO0IOTHYECKUH,
[UTOT€HETUYECKUM, MOJNEKYJIsIpHO-TeHeTUYecKuil). (OCHOBHbIE T'€HETHYECKUE
MOHATHUA. [ eHeTHYEeCKass CUMBOJIMKA, UCHOJIb3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACIIEIOBAHMS MPU3HAKOB, yCcTaHOBJIEHHbIE . Menaenem.
MoHoruOpuIHOE CKpeIIMBaHWe. 3aKOH eIUHO0-00pa3usi THOPUAOB TIEPBOTO
nokoieHus. IlpaBuno JgoMuHUpOBaHUA. 3aKOH pacUICIJICHUS ITPU3HAKOB.
I'mnoresa ynuctorsl raMmet. 11oJIHOE U HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWE. 3aKOH  HE3aBUCUMOTO  HAcJeIOBaHUs
npu3HakoB.  lluToreHernueckre - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyroniee cKkpemmnBanue. Fcnonb30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUSA
JUISL OTIpeJIeTICHUS T€HOTHUIIa OCOOMU.



CuemienHoe  HacienoBanue mpusHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJIeA0BaHUIO TeHOB. HapylleHue cueruieHus reHoB B pe3yibTare
KPOCCHUHTOBEpa.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. ['eHeTUUeCKrEe KapThl.

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

N3menunBOCTh. BHUIBI M3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACJIEICTBEHHASI.
Pomp  cpeapl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKALMOHHON U3MEHUYUBOCTU. BapualiMoOHHBIN psii 1 BaprallMOHHAsl KpUBas.
Hopma peakumm npusnaka. KosmuecTBeHHbIE M KA4ECTBEHHBIE INPU3HAKA U UX
HopMa peakiuu. CBOMCTBA MOIU(DUKAITMOHHONW U3MEHYNBOCTH.

HacnencrBenHasi, wiM TEeHOTUIIMYECKas, W3MeHUMBOCTh. KomOuHaTuBHas
M3MEHYMBOCTb. Melo3 U TMOJNIOBOM TMpOIECC — OCHOBa KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTanrioHHas n3MeH4uBocTh. Kiaccudukanus Mmyranuii: reHHbIe,
XpPOMOCOMHBIE, T€HOMHBIE. HacToTa U NPUYUHBI MyTaluidi. MyTareHHble (aKkTOpBbI.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacjleACTBEHHON n3MenurnBocty H. 1. BaBuiosa.

BuesnepHas HacieCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEeKa: TeHEaIOTHYEeCKUH, OJTM3HEOBBIN, IUTOT€HETUYECKUN, OMOXUMUYECKU,
MOJIEKYJIIPHO-TEHETUYECKUU. CoBpemeHHOE ONpEIEIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[11P-anamm3a. HacinencTtBeHHble 3a00eBaHUSA 4YCJIOBEKAa: TEHHBIC OOJIC3HH,
00JIe3HM C HACJEICTBEHHOW MPEeapacnoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue u reHeparuBHble MyTanuu. CTBONOBbIE KIETKH. [IpuHIMIEBI
3I0pOBOT0 00pasa KU3HU, TUArHOCTUKH, MPOPHUIAKTUKN U JICUEHUSI T€HETUYECKUX
Oone3neil. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUCHUE MEAUIIMHCKON
TeHETUKH B MPEAOTBPALICHUH U JICUCHUN TeHETUIECKUX 3a00JIeBaHUN YeIOBEKa.

JdeMoHCcTpanuu:

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

TaOmumpl ¥ CXEMBI: «MOHOTHOPUAHOE  CKpEIIUBAaHUE U €ro
LUTOr€HETUYECKAs] OCHOBAa», «3aKOH pAaCIICIUICHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBI  TaMmer», «JlurubpuaHoe  CKpeliuBaHUE»,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKPELIMBAHUA, «Meio3y,
«B3aumonencTeue auleNbHBIX TE€HOB», «l'eHeTHueckue KapTel pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka mnosia», «3aKOHOMEPHOCTH HACJEIOBAHMS,
CUEIUIEHHOTO C IoNoM», «KapuoTumbel delnoBeKka UM KUBOTHBIX», «Buubl



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

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

JlaGopaTopHble ¥ NpaKkTU4ecKkue padoThbl:

Jlaboparopnast pabora No 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO U
JTUTHOPUTHOTO CKPEIIMBAHMS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas pabora Ne 6. «3ydueHue MmoauduKaliuOHHON W3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOTO PAIa U BAPUALIUOHHON KPUBON».

JlaGopatopHast pabora Ne 7. «AHanu3 MyTauuii y Apo30(Quibl Ha TOTOBBIX
MHUKPOIIpEnapaTax.

[Ipaktueckas pabora Ne 2. «CocraBieHne ¥ aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekuusi Kak Hayka W IpoOLECC. 3apOKICHUE CEJIEKIUU U JOMECTUKALIMS.
VYuyenue H. W. BaBwioBa o0 MeHTpax NPOUCXOXKIEHUS UM MHOrooOpasus
KYJbTYPHBIX pacTeHUil. LIeHTpbl MPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CoOpT,
nopoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii 1 MHAUBUYAIbHBIN OTOOPHI B
CEJIEKIIMM pAacCTeHUN U KUBOTHBIX. OLIEHKa SKCTepbepa. BIM3KOpPOACTBEHHOE
ckpemmBaHue — HUHOpuAWHT. Ywucras nunug. CKpelmMBaHUE YHUCTHIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuia. HepolcTBEHHOE CKpelIMBaHUE — ayTOPHUAMHT.
Otnanénnas tubOpuamsanus u €€ ycnexw. VICKyCCTBEHHBI MyTareHes u
MOJIYYEHUE TIOJMUIUIOUAOB. JIOCTHKEHUSA CEJNEKIMA pPACTEHWM, KXHUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAsT WHXKEHEpHUsA. DTambl
co3nanusi pekomOunantHod JIHK wu TpaHcrennnix opranusmoB. Kierounas
umxenepus. Kierounbie KynbTypbl. MUKPOKIIOHATBHOE Pa3MHOXKEHUE PACTECHUM.
KioHnpoBaHne BBICOKONPOAYKTUBHBIX —CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okosornyeckue M 3tudyeckue  npodsembl. ['MO  —  reHernyecku
MOAU(UITTPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

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

Tabmuupl U cxembl: KapTa «lIEHTpBl MPOUCXOXKIEHUS U MHOr000pasus
KYJBTYPHBIX pacTeHuit», «[lopoasl qoMamHuX XUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuit», «Otnanénnas ruopuauzanusy, «PadoTer akanemuka M. ®@. liBanoBay,



«llomumnongus», «OO0bekTh OuoTexHONMOTUM», «KileTouHble KyNIbTYpHl U
KJIOHUpOBaHue», «KOHCTpyHpoBaHUE U MIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB U KOPHEIIOI0B TUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuid, repoapuii «CelbCKOX03IMCTBEHHBIE PACTCHUSY.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOIBl W JIOCTUXKEHHUSI CEJIEKIHUH PACTEHUU H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEILHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIICTBO, J1TAOOPAaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KNIACC

Tema 1. IBomronMoHHasE OMOIOTHsI.

[Ipennochlik BO3HUKHOBEHHS HBOJIOLMOHHONW TEOPUH. DBONIOIHMOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusHUE >BOJIOLMOHHON TEOPUH Ha pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CBunerenbcTBa H3BoONONUHU. [lameoHTonorndeckue: Mocaea0BaTEIbHOCTD
MOSIBJIGHUSI BUJOB B IaJICOHTOJIOTMYECKOM JIETOMHCH, TEPEeXOaHbIe (HOPMBIL.
buoreorpaduueckue: cxoncTBoO U paznuuue GayH v Giaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJCTBA W PA3IM4YUsi 3MOPUOHOB pPAa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAIOTUYHBIC,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX NyTEed y BceX
OpPraHU3MOB.

OpomonmonHass Teopus Y. JlapBuna. Ilpeanochuiki BO3HUKHOBEHUS
JapBUHW3MA. JIBDKYyIIME CHJIBI SBOMIONMHM BUAOB 1O JlapBuHY (M30BITOUHOE
pa3sMHOKEHUE TPU OTPAaHUUYEHHOCTH PECypCOB, HEONpeAeNEéHHAs W3MEHUYUBOCTbD,
O6opn0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretruueckas Teopus 3Bosironnu (CTI) 1 €€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomtonus. [Tomymsiuus kak eAMHHUIIA BUA U SBOJIIOLINH.

JBrxyiue cuibl (hakTopbl) SBOMIONUU BUJIOB B MpUpOE. MyTallMOHHBIH
mporecc ¥ KOMOWHATHBHAs WM3MEHYMBOCTH. [lOMynsIIMOHHBIE BOJHBI U Apend
re”oB. M3ossnust 1 Murpanusi.

EcrtecTBeHHBI 0TOOp — HampaBsaomMid  QakTtop 3Bomonud. DopMbl
€CTEeCTBEHHOT0 0TOOpAa.

[Tprucroco6neHHOCTh OpPraHW3MOB Kak pe3yabTaT 3BoJiouud. llpumepsr
MPUCTIOCOOJIEHUI Yy Opranu3MoB. ApoMop(03bl U UANO-aJANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (QOPMBI
BUJ1000pa30BaHUs: TeorpapuyecKkoe, SIKOJIOTHIECKOE.



MakposBomtonusi. DPopMbl  IBOMIONMM:  (UiIeTHYECKas, TUBEPreHTHasd,
KOHBEpreHTHas, napauienabHas. HeoOpaTuMocTh 3BOJTIOIHH.

[IpoucxoxaeHrne OT HecleUUaaIu3upOBaHHBIX MpeAakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS paJndalys.

JlemoHcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBaneckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuie! 1 cxeMbl: «Pa3BUTHE OpraHMYEcKOro Mupa Ha 3emJie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cymectBoBanue», «EctecTBeHHbIH 0TOOP», «MHOrooopasue COpTOB PACTCHUI»,
«Mmuoroobpazue mopoJx JKUBOTHBIX», «Ionmynsiunmy, «MyrtanuoHHas
M3MEHYUBOCTB», «ApoMopdo3b», «Uanmoamantauum», «OOIIas aereHepanus»,
«/IBmxkymue cunbl 3Bomouun», «Kapra-cxema wapuipyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJUIEKIHS HACEKOMBIX C pPa3JIMYHBIMUA THUIIAMH OKPACKH,
HaOOp TUIOOB M ceMsiH, KoyueKkiusi «l[IpuMepsl 3alIMTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MoOJiesb «OCHOBHbBIE HAIPABJICHUS SBOJIONUNY», 00bEMHAS MOJENb
«CTpoeHure roJJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJulekius «DoOpMbI COXpPaHHOCTH
UCKONAEMbIX JKMBOTHBIX MW pacTeHWil», Mozaenp anmiuukauus «llepekpécrt
XpOMOCOM», BIIa)Hble Tmpenaparel «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKWA», MUKporpenapar «Jlpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB H
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4YecKne padoThbI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUI0B MO MOP(OIOTHUYECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «Omnucanue MpUCIOCOOJICHHOCTH OpPraHW3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuUKHOBeHMe U pa3BUTHE KU3HU Ha 3eMuie.

JloHayyHblE TIPEICTABICHUS O 3apOXICHUM >KW3HU. HaydHble THIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: a0HoreHe3 M MaHCHepMHs. XUMUYecKas
ABOMIIOIMS. AOHOr€HHBI CHHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XUMHUUECKOM 3BooMU. HauanbHbie 3Tamnsl
ouonormyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX 3SBOJIOLMS.
dopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTraHU3MOB.



PazButre xxu3Hu Ha 3emie mo spam M nepuomaMm. Karapxein. Apxelickas u
npotepo3oiickasi 9pel. llameo3oiickas spa u €€ mnepuoabl: KeMOpPUHCKHIA,
OpAOBUKCKHM, CHUTYPUHNCKUH, JEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me30301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIMH,
AHTPONIOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa W TeO0JOrHYecKux mpoiueccoB. OCHOBHBIE 3Tarllbl
ABOJIIOIIMM PACTUTEIBHOTO M S>KMBOTHOrO MHpa. ApoMop(do3bl y pacTeHUd H
*KUBOTHBIX. [losiBlIEHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KakK OTpakeHue -HBoMOUUUA. OCHOBHBIC
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

DBoIOLMA YeI0oBEKa. AHTPONOJIOrus Kak HayKa. Pa3BUTHe mpeacTaBieHUil o
IIPOUCXOKIACHUN YeJNOBeKa. MeTonbl HM3ydeHHs aHTpornorenesza. (CxoacrBa H
pa3anyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxkymue  cwibl  (pakTopbl)  aHTPOIMOTreHe3a. Hacnencreennas
W3MEHYMBOCTb M  €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIM 00pa3 KHU3HH,
W3rOTOBJIEHUE OPYAUI TPY/Aa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIM¥ U BETBU 3BOJIIOIIUU YEJIOBEKA: aBCTPAJIONHUTEKHU, YeI0BEK
ymensld, YenoBek npamoxoxsumud, YenmoBek HeaHaepTanbCKud, UYenoBek
pa3ymHbiif. Haxolkum HMCKOMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHHUA, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.

Yenoeueckue  packl. OCHOBHBIE  OONBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickas),  Herpo-aBCTpaJiouAHas  (PKBaTOpHAJbHAs),  MOHTOJIOMIHAS
(a3maTcko-aMepHuKaHcKkasi).  YepTbl  MPUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYyHIECTBOBaHHA. ENMHCTBO 4enOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Pennu, JI. Ilacrep, A. W. Onapun, C. Mwmep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosuuknoBenne CoOJIHEUHOM cucTeMbI», «Pa3ButHe
opranuueckoro Mwupa», «PacturenpHas kimetka», <«OKuMBOTHas  KJETKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKMX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay, «JlpeBHeumue moam», «lpeBuue moau», «llepbie
COBPEMEHHBIE JIIOAN», «HeI0BeUeCKUe pach.

O6GopynoBanue:  Mymspku — «lIpoucxoxkaeHue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajblld, KPOMaHbOHLA), CIEHKHA WIH
U300paXeHUsI KaMEHHBIX OpPYAMM TEPBOOBITHOIO YeloBeKa (KaMHH-YOIMIIEPHI,



pyOuna, ckpeOia), TeoXpoHoJoruueckas Ta0Onuma, kouiekius «Dopmbl
COXPAaHHOCTHU MCKOITA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

[Tpaktuueckas padbora Ne 1. «/3yueHne uckomaeMbIX OCTaTKOB PacTEHUH M
KUBOTHBIX B KOJUICKLIUSIX).

DKcKypeust «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HBIM WJIH KpaeBEIUECKHUIl My3€el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.

DKoJiorusl Kak Hayka. 3aa4ud ¥ pasJenbl 3KOJOTuA. MeTobl SKOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIOTMUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa36eMHO-BO3/YyIIHAs, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Kiaccudukanus 3KOJOTHYECKUX (PaKTOPOB:
abuoTHueckne, OMOTHYECKHME U AaHTPOIOreHHbIe. JIecTBHE HKOIOTHYECKUX
(GaKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTOneproan3m.
[IpucnocoGnenns  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKHX  (DaKTOpPOB.
buonoruueckue puTMBsl.

buornueckue (akTopBI. Buner OMOTMYECKUX  B3aUMOJCUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIH3M,
HEUTpamu3M. 3HAUYCHHE OWOTHMYECKUX B3aUMOJEHCTBUN [IJISl CYIECTBOBAHMUS
OpPraHu3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU nonyiasuuu. (OCHOBHbIE TOKa3aTelu
HOMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, NPHUPOCT,
Murpanus. JmHaMuka 4yucIeHHOCTH MONYJISIUUY U €€ PEeryJIsLus.

JlemoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, 3. ['exkernb.

Tabmuier u cxembl: kapta «lIlpuponnbie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3MoBy», «@Poronepuoausm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU UHDY30puu-TY(Penbkuy, «Iluiiensie nenm».

JlabopaTopHble U IPaKTH4YeCKue padoThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckine 0COOCHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padora Ne 2. «I[loacuér mIOTHOCTU MOMYJSUUN pa3HbIX BUOB
pacTeHun».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.



CooOmrecTBO OopraHu3mMoB — OuoreHo3. CTpykTypbl OHOIEHO3a: BHUIOBas,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenast). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

Okonoruueckue cuctembl (3kocucremsl). Ilonatue o0 »skocucreme u
ouoreorieHoze. DyHKIIMOHATIbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOYLIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIeCTB U MOTOK SHEPIUU B S3KOCHUCTEME.
Tpodpuueckue (muieBble) YpOBHU dSKocucTeMbl. [lumieBble 1Henu #  CeTH.
OCHOBHBIE TOKa3aTed HKOCHCTEMBI: OMOMacca, MPOAYKIUSA. IJKOJOTHUECKHE
OUPaMUIbL:  MPOAYKLUMH, YHMCICHHOCTH, OuomMaccel. (CBOICTBAa 3KOCHUCTEM:
YCTOMYUBOCTH, CAMOPETYIIAIs, pa3BuTe. CyKiieccus.

[TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOTO
WJIA IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE ~ YKOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
Buonornueckoe u X035UCTBEHHOE 3HAYEHHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (akTop yCTOWYMBOCTU »dKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTPYKTypa
ouoceprl. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
rII00ATbHON 3KOocHUCTEeMBbl. J[MHamMuyeckoe paBHOBecME W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriieposa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiid. AHTpONIOreHHbIe M3MEHEHUS B Orocdepe.
I'moGanbHbIE YKONTOTHYECKHUE TTPOOIIEMBI.

CocyiecTBoBaHuE MIPUPOJIBI u YeJI0BeUeCTBa. Coxpanenue
O6unopa3zHooOpa3usi Kak OCHOBa ycTolunBocTH Ouocdepbl. OCHOBa parmOHAILHOTO
yIpaBJieHUs] MPUPOIHBIMU pecypcaMH M UX HUCHoJb30BaHUe. JlocTikeHus
OHMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

[Toptpersr: A. [Ix. Tenciu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOmiectBay, «llemn nuTanus», «IKOJOTHUECKas MHPAMUAAY,
«buocdepa u genosek», «IKocUCcTEMa MIMPOKOJIUCTBEHHOTO Jieca», « IKOCHUCTEMa
XBOMHOro neca», «buoneHos Bomoéma», «ArpoueHos», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JEWUCTBUS HAa  IPUPOAY», «BaxHeWlmne HMCTOYHHUKHU
3arps3HEHUs BO3AyXa U PYHTOBBIX BOnI», «llouBa — BakHeMIIas cOCTaBIAOLIAS
ouocheprr», «DakTopsl Aerpagauuu nousy, «llapHukossiii 3¢ dexT», «DakTOphI
paguoaKTUBHOTO 3arpszHeHust Ouocdepbr», «OOImas cTpykrypa Ouochepsi»,



«PacnpocTpanenune ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OuOChEpPbI»,
«KpyroBoport yriepoaa B 6uocdeper, «Kpyropopor azora B Ipupoae».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepdapuit
«PacturenbHble coobuiecTBa», kKoyekunu «bruonenosy», «Bpenurenu BaxxHEUIINX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud W KOJJIEKIMH pacTeHUH U
KUBOTHBIX, NIPUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKMM TIpYIIIaM OJHOTO BHJA,
Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHUs] OXpaHSEMbIX BHUJIOB
pacTeHUH U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCAd TpPeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U TIPESIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOYYarOLIMXCsl PyKOBOJICTBOBAaThCS B CBOEH
JESATENbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS IpeaMera «bUOoJIOrus» TOCTUTAOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUIaAMH M HOpMaMmH
NOBEJEHUSI U CIHOCOOCTBYIOT IIpOLECCAaM CaMOIO3HAHUSA, CAaMOBOCIIUTAaHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXECHUS K 3aKOHY M IPaBOMNOPSIKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauUMsM MHOTOHaUMOHanbHOro Hapoxa Poccuiickon depepanuu, npupoac H
OKPYKaroIlen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc()OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAlMi, T[O3UTHBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIMX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA W ONBITA ACSATEIBHOCTH B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAalPaBJICHUN
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3ULMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIBHOCTA TPU CO3JIaHUHU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OIPEEIATh COOCTBEHHYIO ITO3HMIIMIO I10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSCHSTH €€;

YMEHUE Y4YUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIICGHUS K MHEHHUIO OINMOHEHTOB TMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOU JICSITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKON UJICHTUYHOCTH,
MaTpUOTHU3Ma, YBaXEHHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH II€pe
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACJIECANIO U MaMSTHUKAM TPUPO/IBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IC;

CIIOCOOHOCTh OIICHHMBATh BKJAaJ POCCHUMCKHX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IIPUPOIBI, B )KM3HH YEJIOBEKA M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE TyXOBHBIX IIEHHOCTEH POCCUHUCKOTO HAPO/a;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEJCHUS;

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

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJIMUTENSAM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEM CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECCTBEHHBIX OTHOIICHUM;



MOHUMAaHUE YMOIIMOHATILHOTO BO3ICUCTBUS )KMBOU MPUPOJIBI U €€ [IEeHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

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

NOHMMAaHHWE W peaju3alus 3J0pOBOro M 0e30macHoro obpasza >KHU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOQTAaHCUPOBAHHBIN PEXUM 3aHATAA M OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOTO M  KOJUJIEKTHUBHOI'O
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYyIO ACSTEIbHOCTE;

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKECHUU BCEH KU3HU,

7) 3KOJIOrM4eCKOro BOCIIMTAHUS :

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJIE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM HX BO3MOXHBIX TIOCIEACTBUNA IS
OKPYKAaroler Cpebl;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TpPU H3YyYEHUU OHOJOTHH
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
MPUPOJIONOIB30BAHUEM  (COOJIOJICHUE  MpaBWJI  TOBEACHUSI B IPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCTEACTBUA NPEANPUHUMAEMBIX JCUCTBUM U MPEIOTBPAILIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU JESITEIBHOCTH IKOJIOTUUECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEJIbCKOW KYJbTYpPbl KakK CpelICTBa
B3aMMOJICVCTBHS MEXKAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpOBaHUYU PAIMOHAILHOTO HAyYHOTO MBIIIUICHUS, CO3JAaHWH IIEIOCTHOTO
MPEACTABICHUSI 00 OKpYXKAlollleM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEIOBEKa U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHU:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJeMbl  Pa3BUTHUSA
YeJIOBEYECTBA, TIOUCKA IMyTeH BBIXOJa U3 TJIOOATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieueHUsT  Mepexoja K  YyCTOWYHMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECypcoB U (OPMUPOBAHHMIO HOBBIX CTaHIIAPTOB
JKU3HU;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJIOTMUECKHX 3HAHUM B IEJIX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, Gopmupyemoit
IIPU U3y4E€HUU OUOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONB30BaTh TOJydaeMble 3HAHUS I aHaiM3a |
OOBSICHEHUS SABJICHUI OKPYXKAIOIIEro MUpa U MPOUCXOASIIIUX B HEM H3MEHEHUH,
YMEHHE JeNaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE Hay4yHbIX (aKTOB U
AMEIOIINXCS TAHHBIX C LENbI0 MOIYYEHHS JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOATENLHO HUCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE IEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIICIOBATEIILCKYIO AEATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIC;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUSA y4yeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUSI OOYUaAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BELIECTBO, 3HEPIUs, SBJIEHUE, MPOLIECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHUBEpCAIbHbIE y4yeOHble JAecTBUA (MO3HaBaTeJIbHbIC, KOMMYHUKAaTHUBHBIC,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMA OOYyJaroNuXxcs, CIIOCOOHOCTh
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEJILHOM U COLMAJILHOM ITPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHUS HPOrpaMMBbl CPEIHEro OOLIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:

CaMOCTOSITETLHO  (OopMyJIUpOBaTH W aKTyaJIM3WUpOBaTh  MPoOIJieMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSHWW 3HAHUW TPHUEMBI JIOTHYECKOTO MBITUICHHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3M C JIPYTUMU TTOHSTHUSIMH );

ONpeAeNATh WENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHSI, COOTHOCUTD PE3YyJIbTAThI IEATEILHOCTHU C TOCTaBICHHBIMU HEIAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS i OObSICHEHUS! (PaKTOB U SBJICHUI
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, ICTYKTHUBHBIC, IIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PpaccMaTpPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE ~ CpeAcTBa IS pe/ICTaBICHUS
CYIIECTBEHHBIX CBSI3€W M OTHOIICHHWU B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



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

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTEpPHAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IEHCTBUS:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJABI JESATEIBHOCTU M0 IMOJYYEHHIO HOBOI'O
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIAITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyalIM3UpOBATh 3a/]ady,
BBIIBUTATh THUIOTE3y €€ pEIIeHMs, HAXOAWTh apryMEHThl JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHUTYAalUsIM, OLIEHUBATh NPUOOPETEHHBIN ONBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEPEeHOCa CPEJICTB M CHOCOOOB
JeNCTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUT'aTh HOBBIE WJEH, NpEUIaraTb OPUTMHAIbHBIE MOAXOABI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, TONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJSIPHOM JuUTepaType, OHUONIOTMYECKHX CIOBapsX M
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



UH(OPMAIIMIO Pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHUS, KPUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMABI MPHU TOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  (OpMYy  TpEACTaBIICHHUSA
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonoruyeckoil HUHPOpMalUeN: TPUMEHATh XUMHUYECKue, (QU3MUYecKkue Hu
MaTeMaTHYeCKUe 3HAKM U CUMBOIIBL, (HOpMYyJbl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMUMBOJMYECKHUE  CpEACTBA
HaTJSAHOCTH;

BJaJeTh  HABBIKAMH  PACIIO3HABAaHUS W 3alUThl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUAMM:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIHO BBINOJHEHHUS IpeasaraeéMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIIUN NPYTHUX Y4aCTHHKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaTbHBIC CpEACTBA OOINEHHWsS, TOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOUIECHUS U B3aMMOJCHCTBHUS, MOHUMATh
HaMEpPEHUs APYruX JIIOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPpEKTHOM (hopMe popMyITHpPOBaTH CBOU BO3PAKECHHS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHINBHIYaIbHOM
paboThI IpU pEHICHUH OMOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BBIOMpAaTh TEMaTUKy M METOJbl COBMECTHBIX ACHCTBHI C Y4ETOM OOMIMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



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

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

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

OCYILECTBJIATh IMO3UTUBHOE CTPAaTErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBeEpPCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEJIbHO OCYLIECTBJIATh MO3HABATENBHYIO JIEATEIBHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

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

JIaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

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

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHMIO U TPOSIBICHUIO HIMPOKOW HPYAHULIHMU B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIAJIeTh  HABbIKAMHU  [O3HABAaTEIIbHOM  pedieKkcuu  Kak  OCO3HaHUSA
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMII, UCHOIB30BaTh NMPUEMBI pedIieKCUU 7Sl OLEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTBHl JAPYIMX IIPM aHAJIM3€ pe3ybTaTOB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPU aHAJU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, MHTEPIPETALNN U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEJICTABIECHBI IO F0JIaM 00yUYEHUS.

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

c(OpMUPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJIOTMH B CHCTEME HAYYHOIO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHWHBI MUPA U HAYYHOI'O MHUPOBO33PEHUSA, O BKJIAJIE POCCHMCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
I'PAMOTHOCTH Y€JIOBEKA I PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTHI:
KU3Hb, KIETKa, OpraHuW3M, MeTaboiau3M (0OMEH BeUIeCTB M IpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHHE (PENPOAYKIHSA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LIEHTpaJibHAs JO0TMa MOJIEKYJsIpHOM Owuonorum), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o IeHTpax MHOT00Opazus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHulibl
MX IPUMEHHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJII0/IEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHUW, OPraHU3alHsl U IPOBEICHHE
OMOJIOrMYECKOr0  HKCIEPUMEHTA,  BBIIIBUJKEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMU BEIUYMHAMHU, OOBSCHEHUE MOJYyYEHHBIX



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

YMEHHUE BBLACISATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: 0OMEHAa BEUIECTB W MPEBPAILCHUs] YHEPIrUU B KJETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M DHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHMS, HWHIUBUIYaJbHOTO pPa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C 1enblo obecrieueHus Oe30MacHOCTH CBOETO 3I0POBbS M 370POBBS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpeie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHUE, CLEIUICHHOE HACJEJOBAHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl TPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M IMpakTHUYECKHE pabdoThl, cOOIIOAATH
npaBuia npu pabote ¢ yueOHBIM U JIA0OPATOPHBIM 000PYA0BaHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTr0  COJAEP)KaHUs, BKIIOYAIOLIYIO TICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMaIuu, HayYHO-MOMYJISIPHbIE
MaTepuabl), ITUYECKHE aCHEKThl COBPEMEHHBIX HCCIEJOBaHUI B OHOJOTHUH,
MeJUIMHE, OMOTEXHOJIOT U H;

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

[IpenmeTHbIe pe3yabTaThl OCBOEHHs ydueOHOro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4HOI'0O MHUPOBO33PEHHUs, O BKJIAJE POCCUHCKUX H
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
BUJ, MONYJISIUsS, T€HO(POHI, SBOJIOLHUA, ABMKYIIHE CUIbl ((DaKTOPBI) 3BONIOIUH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000Pa30BaHHUE, HKOJIOTHYECKUE (HaKTOPHI,



AKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHTbl, ILEMU MUTaAHUs,
AKOJIOTHYecKasl mupamua, OuoreoreHos, ornocdepa;

YMEHHE u3Jaratb OWOJOrMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHMYECKash TEOpUs »HBOJIIOLMU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o 6mochepe B. M. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOr'O MMO3HAHUSA B OMOJOrvU: HAOIIOEHUE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOLECCOB M SIBICHUM, OpraHu3alys U TMPOBEICHUE
OMOJOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMU BEIMYMHAMU, OOBSICHEHHE TONY4CHHBIX
pe3yJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSATHM, TEOPH M 3aKOHOB, yMEHHE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, TMONYJSLMMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoIeHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBHSI HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBbI, IEpeHOca
BEIIECTB M TIOTOKA SHEPrUU B OIKOCHUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OMOr€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUH, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C IeNbl0 obecredeHusi Oe30MacHOCTH CBOETO 3I0POBbSI M 3A0POBBS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIien
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHIM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MIPUPOIONOIb30BAHUS;

YMEHHE peliaTh 3JI€MEHTapHbIe OMOIIOTUYECKUE 3a]lauH, COCTABISATh CXEMbI
NepeHoca BEUIECTB U YHEPTUHU B IKOCHUCTEMaXx (LIeTH MUTAHMUS ),

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

YMEHHE KPUTUYECKH OIEHUBaTh W HHTEPHPETUPOBATH HHEMOPMAIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO TO3UIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN arnmapar OWOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMporpaMMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
L broxoria kai rayka 2 05 https://m.edso00.ru/7f41¢c292
bu6moreka [JOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6moreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.r/7f41c292
bubmoreka IJOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmorexa [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 3 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmotexa [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOTHI 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Enbmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 2.5



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcbl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Metozasl MO3HaHMS )KUBOM PUPOJIBI.
[TpaxkTueckas padota Ne 1
2 «Hcronp30BaHmne pa3TuIHBIX 1 0.5 bubmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOZOB MPH U3y4EHUU
OMOJIOrNYECKUX 00BEKTOBY
3 buonornueckue cuCTEMbI, TPOLIECCHI 1 bubmuotexa [JOK
U UX U3y4EHUE https://m.eds00.ru/863e6564
4 XumMuueckuit coctaB kieTku. Boga u 1 bu6moreka [JOK
MUHEPAJIbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SALH. LOCTAE 1 CIPOCHUS LAIKOB https://m.edso00.ru/863e6b72
depmeHTb — OHOJIOrHYecKue
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne 1 05 bubmuotexa [IOK
KaTaJIMTUY €CKOM aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha TpUMEepe aMUIIa3bl
WJIM KaTajas3bl)»
bu6mmoreka [JOK
7 h% I 1
[ICBOIBL. JHITHART https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [JOK

8 Hyleiobie kncaotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeTOabl U3yYeHUs bubmmoreka LIOK
kietku. Knerounas reopus https://m.edso00.ru/863e6e88
10 KieTka kak 11eJ10cTHAs KUBAas
cucTeMa
CtpoeHHEe 2YKapuOTHYECKON KIICTKH.
JlabGopaTopHas padora Ne 2
«M3y4eHne CTpOeHHS KIIETOK bubmmorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIMpenaparax u ux
OITHCAHUECH
bu6moreka [JOK
12 Obwmen BEmECTB MM METa00H3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dotociiTes. XemocHrTes https://m.edso00.ru/863e7c98
. bu6moreka [JOK
14 ueprerutieckiii oomen https://m.edso00.ru/863e7aae
JKu3HEHHBIN UK KIeTKHU. JleneHue
KJeTku. Muros. JlabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmonenne Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKpOIIperapaTaxy»
16 BuocunTes Oenka. Peakius bubmoteka [JOK
MaTpUYHOT'O CHHTE3a https://m.eds00.ru/863e796e
bubmotexa [JOK
17 Tpancmaums — OnocnrTes Oerka https://m.edsogru/863e796e
18 Hexknerounsle popMBbl KUZHU — bu6mmoreka LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHUPYCBI

https://m.edso0.ru/863e7540

bu6moreka [JOK

19 DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81h6
https://m.edso00.ru/863e831e
. bubmoteka IJOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kieTok. OTI00TBOpEHHE.
21 JlaGoparopHas pabora Ne 4 05 bubmmoreka LIOK
«3yd4eHne CTpOeHHUSI TTOJIOBBIX https://m.edso00.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKPOITperapaTax»
29 NuauBuayansHOE pa3BUTHE bubmmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubmotexa [JOK
HACIECTBEHHOCTH Y U3MEHYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEpPHOCTH HACJIeIOBaHUS
24 npu3HakoB. MoHOruOpuHoe brbamorexa [IOK
https://m.edso00.ru/863e8878
CKpelIMBaHNE
UTUOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fI[e3aBI/II())I/Ii[/[OFO Hapan:ILOBaHH;{ bubmorexa HOK
https://m.edso0o.ru/863e89a4
MIPU3HAKOB
CueruieHHOE Hacle0BaHUE
npu3HakoB. JlabopaTopHas pabora
26 Ne 5 «M3yuyeHue pe3ysibTaToB 05 bubmorexa [IOK
MOHOTHOPUIHOTO ¥ JUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUs y Ip0o30(UIIbI Ha
rOTOBBIX MUKpOIpenapaTax»
27 I'enernka momna. HacnemoBanue bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMMPU3HAKOB, CLUCIIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menunBocts. HenaciencrseHHas
M3MEHUNUBOCTh. JlabopaTopHas

98 pabota Ne 6. zyuenue 1 05 bubmorexa [IOK
MOM(UKALMOHHONW U3MEHYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHUE BapUALIMOHHOTO psiia U
BapUALMOHHON KPUBOW»

HacnencreenHast "3MEHUHUBOCTb.

29 JlaGoparopHas pabora Ne 7. 1 05 bubmmoreka LIOK
«AHanu3 MmyTanui y Apo30Qpuiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOIIpenapaTax»

bu6mnoreka [JOK

30 Perieriica wienonexa 1 https://m.edso00.ru/863e8d78
Pe3epBHbIii ypok. O000mIeHE 110

31 TeMe «HacmencTBeHHOCTD U 1
M3MEHUYHUBOCTb OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekius kax Hayka H mpouece L https://m.eds00.ru/863e9214

33 MeTonbl ¥ JOCTHKEHUS CEICKIINU 1 bubmioreka [IOK
pacTeHU! U JKUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHomorust kak oTpacib 1 bubmmorexa [IOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOIUSA U METO/IbI €€ U3YUYCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPEACTABICHAN 1 bubmmoreka LIOK
00 3BONIIOLIUHU https://m.eds00.ru/863e9570
bubmioreka [IOK
3 Mirkpoopomors . https://m.edso0.ru/863e9cle
[Momynsiuust KaKk 3J1eMeHTapHas
€IMHUIIA BUJA U YBOIIOLUH.
4 IEI60pZTOpHZ$I pabora ;9 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHHUE BUJIOB 110
MOP(HOIOTHYECKOMY KPUTEPHUIO»
5 JIBrKyIMe cuibl (3JeMeHTapHbIe 1 bubmmotexa [IOK
(akTOpbI) IBOTIOLHNH https://m.edso00.ru/863e9da4
. bubmorexa LIOK
6 EctectBenHbIi 0TOOD U €ro GopMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3oBanue. JlabopaTopHas 1 05 bubmuotexa [IOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa
3 Hamnpasnenus u nytu 1 bu6mmoreka LIOK

MAaKpO3BOJIIOIHNH

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpatumocTs 3BoMmOIIIN

Ucropus xu3Hu Ha 3emiie U METOJIbI

10 "
e€ n3y4yeHus
11 ['unoTe3sl MPOMCXOXKICHUS KU3HU bubmotexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazBuTHe xu3HM Ha 3emJie Mo 3paM U bubmotexa [JOK
nepuojiam https://m.edso00.ru/863eabbe
OCHOBHBIE 3Tanbl IBOJIIOLUU
PacTUTEIBHOI'O U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padora Ne 1 05 bubmuoreka LIOK
«M3yueHne nckonaeMbiX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJLJIEKLIUSAX)»
14 CoBpemMeHHas crucremMa bubmmorexa [IOK
OpPraHUYECKOro MUpPA https://m.edsoo.ru/863ea48e
15 DBOJIOLUS YeIOBEKa (AaHTPOIOT €HE3) bubmiorexa [OK
https://m.edso0.ru/863eac2c
JiBuxymme cuibl ((pakTopsl) bubmmotexa [IOK
16
AHTpPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOJIOLUU
4eroBeKa
18 YenoBeueckue pachl U MPUPOIHBIE bubmuorexa [IOK
aJanTalnyy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O000111eHIE 110
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKOoNorust Kak Hayka
21 Cpenbl 06UTaHUS U SKOJIOTUYECKHE bu6mmoreka LIOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsl

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

AbGuotnueckue GaKkTOpbI.
JlabopaTopnas pabora Ne 3.
«Mopdonorudeckrne 0cCoOOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 brtmmorexa [IOK
https://m.edso00.ru/863eb10e
obutanusy». JlaboparopHas pabota
Ne 4. «BnaustHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubmioreka [IOK
23 buoriieckie GakTopel https://m.edso00.ru/863eb348
DKOJNOrMYecKre XapaKTepUCTUKH
nomnymsauuu. [Ipaktudyeckas padora
24 Ne 2 «IToncuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 CoobriecTBa OpraHu3MoB — bubmoteka IJOK
ouoIEeHO03 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE ITOKa3aTEIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa skocuctem. Cykieccus
28 [IpupogHbIE SKOCHCTEMBI
29 AHTPOIIOT €HHBIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubmmorexa [IOK
JKOcHCTEMa 3eMiln https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmotexa [JOK

6uocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouocdepe 3emin 1
33 Cocy1iecTBOBaHHE MPUPOIBI U 1 bubmmoreka [IOK
YEeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O6001IEHNE TEMBI
34 «Coo0111ecTBa ¥ SKOJIOTHIECKUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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