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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETHYECKYI0 OCHOBY MJIs
OTpeAeNeHus] TOAXO0J0B K (OPMHUPOBAHMIO COJCpKAHUS yuyeOHOro MpeaMera
«buonorusn»  cocraBwin:  KoHUenTyaneHble — nonoxenus ~ OIrOoC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJIEp:KaHus, Pe3yJbTaTOB 00yUYeHHs U TpeOOBaHUU K
YPOBHIO TIOJTOTOBKM BBIMYCKHUKOB, IOJOXEHUS 00 OOHIMX IeNnsXx W NpPUHIHUMAX,
XapaKkTepU3yIOLIMX COBPEMCHHOE COCTOSHIE CHCTEMBI CPEIHET0 001Iero 00pa3oBaHus B
Poccniickoit Ddejiepauny, a TakKe MOJOKCHUS O CHCLH(UKe OHONOTHH, e€ 3HAYCHUH B
MO3HAHUH KUBON MPUPOJIBI U 0OECIIEUEHUH CYLIECTBOBAHUS UYEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM TOJIOKEHUSM, OMpPEEICHBI OCHOBHBIE (DYHKIIUU MPOTPaMMBbI 1O
Ouonoruu u e€ CTpPyKTypa.

[IporpamMma mo Ouonoruu naéT MpeACTaBIEHUE O IENIX, 00 o0mel crpaTeruu
oOy4eHMs, BOCIUTAHUS W Pa3BUTHS OOyYarOUIUMXCS CPEICTBAMHM Y4YE€OHOro MIpeaIMeTa
«buonorusy, ompeaenseT 00s3aTENbHOE MPEIMETHOE COJEpP)KaHUE, €ro CTPYKTYpY,
pacmpeziesieHue 1o paszenam U TeMaM, pEKOMEHIYEMYIO TIOCTIeI0BATEIbHOCTh N3yYCHHUS
y4e0HOT0 MaTepuaia ¢ YI€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, TOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMUXCs.

B mporpamme mo Ouonornu TakKe yUWUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM H  TPEAMETHBIM  pe3yibTraraM oOydeHus B
(hopMUPOBAaHUM OCHOBHBIX BHJOB Y4YEOHO-MIO3HABATEIBHOM AEATEIbHOCTH/YUEOHBIX
JACUCTBHI 00YJArOMIUXCS IO OCBOSHHUIO COJIEPKaHUsI OMOJIOTHIECKOro 00pa3oBaHMUsL.

B mnporpamme mno Ouonoruu (10—11 kiaccel, 0a30BbIi YpOBEHB) peaau30BaH
INPUHIUI TPEEMCTBEHHOCTH B M3y4YeHUM OWOJOruMu, Onaromaps dYemMy B Hel
MIPOCMaTpUBAETCS HAMPABICHHOCTh HAa PAa3BUTHE 3HAHUI, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMSI, I[IEHHOCTHBIX  OPHEHTAUHd  JHYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHHS], TIPECTABICHUNA O 3JI0POBOM 00pase >KU3HH U OepexKHBIM
OTHOLIEHUEM K OKpy’Karmouen npupogHou cpene. lloatomy Hapsny ¢ wn3ydeHHEM
001IeO0MOIOTUYECKUX TEOpUH, a Tak)Ke 3HAHMH O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOILECCOB B Mporpamme IO
OMoNOTHH yAeNeHO BHHUMAaHHUE WCIOJB30BAHUIO TMOJYYCHHBIX 3HAHWW B MOBCEIHEBHOMN
KU3HU JJI PEIICHUs IPUKJIAIHBIX 3a/1a4, B TOM YHUCIIe: MPO(PUIaKTUKHA HACTIEICTBEHHBIX
3a00JIeBaHUH YEJIOBEKa, MEIMKO-TEHETHUECKOr0 KOHCYJIBTHPOBAHHs, OOOCHOBaHUS
HKOJIOTHUYECKH 11€71ecO00pa3HOro MOBEACHUS B OKPYKAIOIICH MPUPOJIHON Cpefie, aHaIn3a
BIUSHUS XO3SUCTBEHHOW JEATEIHHOCTH 4YEJNOBEKa HA COCTOSHUE TPUPOIAHBIX U
MCKYCCTBEHHBIX OJKOCHUCTEM. YCHIICHWE BHHMAaHMS K MPHUKIATHON HAMPaBICHHOCTU
y4yeOHOro mnpenMera «buonorus» MNpoOAUKTOBAHO HEOOXOJUMOCTBbIO OOeCreUeHuUs
YCIOBUH MJI pEIIeHUsT OJHON W3 aKTyalbHBIX 3aJlad IIKOJIHHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTOpasl TpeAmnoyiaraet (GopMUpOBaHUE Yy OOYUYaIOIIUXCS CIIOCOOHOCTH
aIalTHPOBATHCA K N3MEHEHHUSAM TUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUDA.

buonorust Ha ypoBHe cpeaHero oOmiero oopazoBaHUs 3aHMMAET BAKHOE MECTO.
Ona o6ecrnieunBaeT opMUpOBaHUE Y 00YUAIOIUXCS MPEICTABICHUN 0 HAYYHOU KapTHHE
MUpa, pacimpsieT U 00001IaeT 3HaHUs O KUBOU MPUPOJE, €€ OTIUIUTEIHHBIX PU3HAKaX
— YPOBHEBOW OpraHW3allid W HBOJIOIMH, CO3MAET YCIOBUS JUISA: TIO3HAHUSA 3aKOHOB
KUBOU MPHUPOABI, GOpMUPOBaHUs (HYHKIIMOHAIEHOW IPAMOTHOCTH, HABBIKOB 3J0POBOTO
1 0e30MacHOro oopasza >KU3HHU, FIKOJIOTHYECKOTO MBIIUICHUS, IIEHHOCTHOT'O OTHOIIEHHS K
YKABOU IIPUPOJE U YEIOBEKY.

bonpmioe 3HaueHWe OWOJIOTHS WMEET TakXKe JUIsl PEIICHUS BOCHMUTATENBHBIX H
pa3BUBAIOIIMX 3a/Ja4 CPEIHEro O00IIero oOpa3oBaHUs, COLMATM3AMKU OO0YyYaOIIMXCS.
N3yuenue Ouosiornu oOecreyuBaeT yCioOBUs A (OPMUPOBAHUSL UHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX YW  MH(GOPMAIIMOHHBIX HAaBBIKOB, ACTETUYECKOW KYJIbTYpHI,



CIIOCOOCTBYET HMHTETpalii OWOJOTHYECKUX 3HAHUW C MPEACTABICHUSMU W3 APYTHX
y4eOHBIX TIPEIMETOB, B YAaCTHOCTH, (GU3WKH, XuMuu u reorpadun. HazBaHHBIE
MOJIOKEHUS O TIPeAHA3HAYCHUH y4eOHOro mpeameTa «bHoIorusy cocTaBUid OCHOBY JIst
OTpeAeNeHUs] TMOAXOJ0B K OTOOpY M CTPYKTYpUPOBAHHUIO €0  COJACPIKAHHUA,
MPEJICTaBICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

Otbop comepxanust yudeOHOro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBIIEH C MO3UIUNA KyJIbTypOCOOOPA3HOTO IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydJaromiecss TOJDKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAYMMbIC I (OPMHUPOBAHUS
oOIIel KyJIbTypbl, ONpPEAEISIONINE aJCKBATHOE MOBEICHHUE YEJIOBEKa B OKPY’KaIOIIEH
MPUPOJHON Cpelle, BOCTPEOOBAaHHbIE B TOBCEIHEBHOM JKM3HM U MPAKTUYECKOU
nestenbHOocTH. (Oco0oe MecTo B JTOW CHUCTEME 3HAHUM 3aHUMAIOT SJIEMEHTHI
colepKaHusl, KOTOpBIC CIIy»aT OCHOBOW i1 (OPMHUPOBAHUS TPEICTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHE MHUpa U 1IEHHOCTHBIX OPHUEHTAIUAX
JUYHOCTHU, CIOCOOCTBYIOIIMX I'YMaHU3AIMKU OMOJIOTHYECKOT0 00pa30BaHMUS.

CtpyKTypupOBaHUE COJEpKaHUs y4eOHOro MaTepuaia B mporpamme mo OUOJOTUH
OCYILIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIbHBIX
OCOOCHHOCTSIX JKMBOW MpPHUPOJBI, O €€ YpPOBHEBOW OpraHu3alud M 3BoOJOIUU. B
COOTBETCTBHUM C JTHUM B CTPYKType YyueOHOoro mpeamera «buosiorus» BblieIEHbI
cleAylonMe coJepkaTeibHble JuHUU: «buojorus kak Hayka. MeTOJbl Hay4yHOTO
no3HaHus», «Knetka kak Ouosnorumyeckass cucrema», «OpraHu3M Kak Ouooruyeckas
cucrteMa», «Cucrtema M MHOrooOpasue OpPraHMYECKOro MHpa», «IBOJNIOLUS KUBOU
MPUPOJIBD», « IKOCUCTEMBI U MPUCYIIIME UM 3aKOHOMEPHOCTI.

enb nzyyenus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIaICHUE
0oOyYarlomMMHUCA 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAILHOW OpraHu3alluy >KUBBIX
CHUCTEM pa3HOTO paHra M NpUOOpEeTeHHE YMEHUN UCIOJIb30BaTh ATHU 3HAHUSA IS
IPaMOTHBIX JACHCTBUM B OTHOIIEHUH OOBEKTOB KHUBOU MPUPOJBI U PEIICHUS PA3TUYHBIX
KU3HEHHBIX MPOOIeM.

JlocTukeHue 1enu u3ydeHus yuyeoHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
oOecreynBaeTcs peuieHueM CIeIyoIuUX 3a1au:

OCBOEHHE O0YYarOIUMHUCS CUCTEMbl 3HAHUN O OMOJIOTMYECKUX TEOPHUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUMOTe3aX, MpaBWiax, CIyXalluX OCHOBOW  JUis
dhopMupoBaHUs TPEICTABICHUN O €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa, O METOJax
Hay4YHOTO MO3HAHUs, CTPOEHUH, MHOTOOOPa3Uu U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OPraHU3allMM, BBIIAIOUIUXCS OTKPBITHUSX M COBPEMEHHBIX HCCJIEAOBAaHUAX B
OMOJIOTHH,

dbopmupoBaHre y OOydYarONIUMXCSl TMO3HABATEIbHBIX, WHTEJUICKTYaJbHbIX U
TBOPYECKHUX CIMIOCOOHOCTEHN B MpoIllecce aHan3a JaHHBIX O MyTSIX Pa3BUTHS B OHMOJIOTUU
Hay4YHBIX B3IJISIOB, MJEH W MOJIXOJOB K HM3YYCHHUIO JKHMBBIX CHUCTEM Pa3HOr0 YPOBHS
OpraHu3alluu;

CTAHOBJICHHE Y O0Yy4YaroIIuXCcsl 001Ie KyabTypbl, (DYHKIIMOHATBLHON TPAMOTHOCTH,
pa3BUTHEC YMEHHM OOBSCHATH W OIICHUBATH SIBJICHUSI OKPYXKAIOIIEr0 MHpa KUBOU
MIPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJTYUYEHHBIX TIPU U3YYECHUU OHUOJIOTHH;

dbopmupoBaHue y  OOydYarOmIMXCS  YMEHHH  WUTIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTU TIO3HAHMUS YEJIOBEKOM >KUBOMU
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS TUYECKUX HOPM
MIPU TIPOBEJICHUU OMOJIOTUYECKUX UCCIICI0BAHUM;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHUW JJIsI  TIOBBIIMICHHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, 115l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;



IIPUMEHEHUE NPUOOPETEHHBIX 3HAHUM M yYMEHUN B IOBCEIHEBHOW >KU3HU MJIA
OLICHKM MOCJEACTBUH CBOEHM NEATEIBHOCTH IO OTHOLIEHUIO K OKPYKaIOIIeH cpene,
COOCTBEHHOMY 3/70pOBbIO, OOOCHOBaHHWE H COOJIOACHHE Mep NPOPUITAKTHKU
3a00JIeBaHUM.

B cucreme cpennero obuiero oopaszoBanusi «buomnorusy», nydaemass Ha 0a30BOM
YpOBHE, SIBISETCA OOsA3aTeNbHBIM yUE€OHBIM TPEIMETOM, BXOJSIIMM B COCTaB
peAMETHON 001acTh «ECTECTBEHHO-HAYYHBIE TPEAMETHD.

Jlnst u3ydenuss Ouonoruu Ha 0a30BOM YpOBHE CpPEIHEro OOINero oOpa3oBaHUS
otBoauTCcs 68 vacoB: B 10 kimacce — 34 4daca (1 gac B Hemento), B 11 kimacce — 34 gaca (1
yac B HEJICITIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHei, ITHUKON, ICTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAy4HOW KapTHHBI
mupa. CucreMa OMOJIOTHYECKHUX HAYK.

Meronbl TO3HAaHUS JKUBOM MpUpOIbl (HAOIIOAEHUE, SKCIEPHUMEHT,
OMHCaHue, H3MEpeHHe, KiacCu(pUKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JemoHcTpanum:

IHoptpetsr: Y. Hapsun, I'. Mennens, H. K. Kompuos, [Ix. Yorcon u O.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTOo/bl TO3HAHMS )KUBOW ITPUPOIIBD).

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHE pazIMYHBIX METOJOB IMPHU
M3Y4YEHUHN OMOJOTMYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3aLUs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET HU3Y4YEHHsS OHOJIOTHH.
OTnuyne KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasve. YpPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJICTOUHbIA, TKAHEBbIA, OPTraHU3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreoIIeHOTHYECKHI ),
OonocdepHbIi.

JlemoHcTpanuu:

Tabmuupr u  cxeMbl: «OCHOBHBIE TIPU3HAKH JKU3HW», «YPOBHHU
OpraHu3aliy KUBOU TPUPOABD.

O6opynoBanue: Mojaesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTAB KJIETKH. XUMUYECKHUE DJIEMEHTBI: MAKPOJJIEMEHTHI,
MUKpO3JIeMEeHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@yHKIMU BOABl M MUHEpaIbHBIX BelECTB B Kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble W 3aMEHHMMBIE AMHHOKHUCIOTBI. AMWHOKHCIIOTHBIM COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBON MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buonorumueckue
(GyHKUIMN OENKOB.

®depmeHTHl — Owuosornueckue Kkataiauszatopel. CrpoeHue ¢depMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHbIL.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIHOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibl (caxaposa, JIaKTOo3a) W ToJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJUTI0J103a). bronorndeckue PyHKIIUK YTIIE€BOIOB.

Jlunuasl:  Tpurnuuepuanl, ¢Gochonunuabl, crepouasl. [ uapoduibHO-
ruapodoOHbie cBolicTBa. buonorndeckue QyHkiuu aunuaoB. CpaBHEHHE
yTJIE€BOAOB, OEIKOB U JIMMKJIOB KAK UCTOYHUKOB SHEPTUH.



Hyxkneunoseie xucmorel: JJHK n PHK. Hykneornnsr — MoHOMEpHI
HyKki1enHoBbIX kucnoT. Ctpoenne u ¢ynkuuun JAHK. Crpoenue u ¢yHKIUU
PHK. Bunet PHK. AT®: cTtpoenune u GhyHKIIHH.

[uronornss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbl H3y4YeHUS
KJIETKH.

Knetka kak menoctHas >kuBas cucrema. OOmMe TNPU3HAKU KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, MoniekyJsbl JJHK kak reHernueckuii ammapar,
CHCTeMa CHHTe3a Oerka.

Tunbl kiIeTOK: syKapuoTHYeckass U mpokapuoTudeckas. OcobGeHHOCTH
CTpOEHHsI MpOKapuoTHUYecKoil kieTku. Knerounas crenka Oakrepuil. CTpoenue
AYKApUOTUYECKOU KJIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOU, KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJMKC,
ux ¢yskuuu. Ilnazmatuyeckas wemOpaHa, €€ cBoiicTBa M (DYHKIUH.
[utonnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabsl KieTku: IIIC,
annapat [onbmxku, Jsm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIacTUIbl. IIponcxoxaeHne MUTOXOHAPUM U MacTul. Bumbl
mactua. HemeMOpaHHble opraHOUIbl KJIETKU: pHOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIMKY OPraHOMJ0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue apa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIECTB B KIIETKE.

JleMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XWMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuupr u cxemsl: «lleprognyeckas TadauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbDy, «buocuHte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykinennossie kuciotel. JJHK», «Ctpoenue
MoJiekysnbl  AT®O», «CTpoeHne »>yKapHOTHYECKOW KIETKm», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOW  KIEeTKW», «CTpoeHue sapa KIETKW», «YTJIEBOABDY,
«JIunu b,

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OOpYJIOBaHUE ISl MPOBEICHUS
HaOMIOACHUI, U3MEPEHU, SKCIEPUMEHTOB, MUKpPOIpENapaTbl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 1. «/3yueHue KaTaaUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabora Ne 2. «M3yueHue cTpoeHUS KJIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. ’KuzHeaessTeJbHOCTH KJIETKH.

OOMeH BellecTB, WU MeTa0b0IU3M. ACCUMUIISALINS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMWISAIMUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTtabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M IHEPrUM B MOHUMAaHHUU
MeTaboau3ma.

Tunbr oOmeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbIi. Pomib
(dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.



®orocunte3. CperoBas u TeMHOBas ¢a3bl (Qorocunreza. Peakuuun
dotocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAaUeHHWE (POTOCHMHTE3a IS
KU3HM Ha 3emuie. BiusHue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOocHHTe3. XEMOCUHTE3UPYIOIIe OakTepuu. 3HAYCHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUiecTB, BBIACICHUE U
AKKyMYJIMDOBaHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenue u ero Buibpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunmmpoBaHue. D¢ heKTHBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuum wmatpuuHoro cuHteza. ['enetnueckas unpopmarus u JHK.
Peanu3zanus renerudeckoil mHpopManuu B KJeTKe. ['eHeTHUeCKuid KOA U €ro
cBorcTBa. TpaHckpuniuss — wMarpuunbli cuHTte3 PHK. Tpancmsanma -
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KoaupoBanume aMHUHOKHCIOT. Poub
pubocoM B OMocHHTE3E OerKa.

Heknerounsie (popmbl xu3HU — BUpYChl. MicTopust oTKkpeIiTHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3snu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyaurens CITM/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JleMoHcTpanuu:

IToptpetsr: H. K. Konenos, /I. . Banosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metadonuzmy», «MUTOXOHIPpUsY,
«HepreTuyeckuit ooMeny», «Xioporacty, «Potocuntes», «Ctpoenue [JHK»,
«Ctpoenue u ¢GyHKIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «IeHeTnueckuit
Koq», «Bupyce», «bakrepuodarn», «CtpoeHre U KU3HEHHBIA LUK BHpyca
CII1da, 6axrepuodara», «Permmukanus JJHK».

OGopynoBaHue: MOJEIN-ANTUINKALANA «Y 1BOCHUE JHK 151
TpaHCKpunuus», «bruocunres 6enka», « CTpoeHUE KIETKW», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, win >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccsl, npoTekarmue B uHTEpdaze. Pernnmkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWIHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHIIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W HHIMWBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — muto3. Cranuu mutosa. [Ipouecchl, mpoucxonadiiye Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

@opMbI  pa3MHOMKEHHS OpPraHM3MOB: Oecrosioe | TMojoBoe. Bumisl
O0ecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABOE, [OYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JJIs CETIEKIIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragumn meito3a. [Iporecchl, MpoOUCXOagIIME HA CTAAUIX MEUO03a.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buosioruyeckuii CMbICT H
3HAYCHHUE MENO03a.



['ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Yy >KHBOTHBIX.
[TonoBekle kene3bl: CEMEHHUKHU U IMYHUKA. OOpa3oBaHUE U pPa3BUTHE MOJOBBIX
KJIIETOK — rameT (CrepMaro30ul, SIMIEKIEeTKa) — CIEpPMATOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHUS SIUIEKIETOK W CcHepMaTo3ouJ0oB. OIIoa0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mMOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyssius, opradorenes. [loctamOpruonansHOE pa3BuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTWYMHOYHOE). BnusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHHU, CTaJINU PA3BUTHSL.

JeMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHil», «BereratuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbly, «Kiterounsiii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] aMETOTeHE3 Y MIIEKOITUTAOIINX
1 4yesnoBekay, «OCHOBHbBIC CTaJIUM OHTOT'CHE3A.

OOopynoBaHue:  MHKPOCKOI,  MHUKporpenapatel  «CriepMaTo30u/ibl
MJICKOITUTAIOWIETO», «SIMUeKneTka MIeKonuratomero», «KapuoknHes B
KJIETKax KOpelIka JIyKa), MarHUTHas MOJeb-anTuKaius «Jlenenue KIeTkny,
mozens JIHK, monens MetadaszHo XpOMOCOMBI.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpeIllKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopHnas padota No 4. «M3ydeHue CTpOEHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mcropus pas3BuTus reHeTHKd. Poib
IIUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETUKHU. BKiaa poCcCHCKUX U
3apyOeXHbIX  YUY€HBIX B  pa3BUTHE TEHETUKH. MeETolbl  T'€HETUKH
(ruOpuI0NOTHYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJSAPHO-TEHETUUYECKUN).
OcCHOBHBIEC TEHETHYECKHUE TTOHATHA. ['eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HACJIEIOBaHUs  MPU3HAKOB, YCTAaHOBJECHHbIE [
Mennenem. MOHOTHOPUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3vs TuOpHUIOB
NepBOro MoOKoJeHusa. IlpaBuio JTOMUHHMpPOBaHHUS. 3aKOH pacIICIICHUS
npu3HaKkoB. [ unoresa yuctorel ramet. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. l[uToreHeTHYeCcKue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHaM3upyoiee CKpEIIMBaHUE. Hcnons3oBanue AHATM3UPYIOIIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOHU.

CuernyieHHOe HaclienoBaHue nmnpusHakoB. Pabora T. Moprana 1o
CICIJICHHOMY HaCJIeJJOBaHWI0 TeHOB. HapyiieHue clemieHuss TeHOB B
pe3ynbTaTe KPOCCUHTOBEPA.

XpoMOcOMHasl TEOPUS HACJIEICTBEHHOCTH. | e HeTHUEeCKHE KapThl.

I'enetuka nmosa. XpoMOCOMHOE OIpeieieHUe Mojia. AyTOCOMBI U MOJIOBBIE
XpoMOcoMBI. ['omorameTHble M rereporaMmeTHble opraHu3Mbl. HacnenoBanue
IPU3HAKOB, CLETUICHHBIX C ITOJIOM.



N3MeHUYHUBOCTS. Bunel  M3MEHYMBOCTH: HEHACIEACTBEHHAs U
HacjencTBeHHas. Poib  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHOW W3MEHYMBOCTH. BapuanmoHHBIN psin u
BapuanvMoHHas KpuBad. Hopma peakumy npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbBIC MPHU3HAKU U WX HOpMa peakiuu. CBocTBa MOAU(PUKAIMOHHON
U3MEHYMBOCTH.

HacneacTBenHasi, WM T€HOTUIIMYECKAs,, U3MEHYMBOCTh. KOMOMHATUBHAS
M3MEHYUBOCTh. MeW03 M TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kiaccudukamus MyTarmid:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacTorTa ¥ NOPUYMHBI MYyTaIUil.
Myrtarenasie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOH
n3MeHunBoctr H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka venoBeka. Kapuortun udenoBexka. OCHOBHBIE METOJBI T€HETUKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKUIA, MOJIEKYJIApHO-TeHeTUYeCKnii. COBPEMEHHOE ONpeEICHHUE
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHHUE, B TOM YHUCIIE C
nmomomnieio II1[P-anamm3a. HacimenacTtBeHHble 3a00JIeBaHUS YEIIOBEKA: T'CHHEIC
00J1€3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpPacoIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTHUeCKME€ M TeHepaTuBHbIE MyTauuu. CTBOJIOBBIE KIIETKHU.
[IpuHUUMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(UIAKTUKN U JICUCHUS
reHeTH4ecKuX Oone3Hel. MeanKko-reHeTHUeCKOe KOHCYJIbTUPOBAHUE. 3HAUECHUE
MEIUIIMHCKOW TEeHETUKU B TMPEJOTBPAIIEHUH ¢ JICYCHUU TE€HETUUYECKUX
3a00s1€eBaHUI YelIOBEKa.

JleMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u cxeMbl: «MOHOTMOPUAHOE  CKPELIMBAHME U €rO
LUTOTEHETUYECKAs] OCHOBA», «3aKOH PACIIEIJICHUS M €ro LUTOT€HETUYEeCcKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JluruOpuaHoe CKpelrBaHuE,
«lluToNornyecknue OCHOBBI  JAUTHOPUIHOTO  CKpeniuBaHus», «Meio3y,
«BzaumopeiicTBre alieNnbHBIX T'e€HOBY», «l'€HeTHuecKkue KapThl pPACTEHHI,
KUBOTHBIX U YelloBeKay, «I'eHeTnka noisay», «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CUEIUIEHHOTO0 ¢ TmojioM», «KapuoTumbl YenoBeKa M KUBOTHBIX», «Bumbl
M3MEHUYMBOCTH», «MonudukannonHas U3MeHYMBOCThY, «HacnegoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Mojeau-anuiukauuu «MOHOTHOpUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JlurnOpuaHoe ckpeuumBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN U MuKponpenapatr «Jpo3zoduna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHOMY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUs Y IPO30(HIIbI HA TOTOBBIX MUKpPOIIpEnapaTax.

JlaGopatopnas  padora Ne 6. «M3yuennme MoauduUKaMOHHON
MU3MEHUYHUBOCTHU, TOCTPOCHUE BAPUAIIMOHHOTO PsiJia U BAPUALIMOHHON KPUBOI.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax.

[IpakTuyeckas padora Ne 2. «CocTaBiieHHME€ U aHaJU3 POIOCIOBHBIX
YeJI0BEKay.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekiys Kak Hayka U Ipouecc. 3apoxkKACHUE CENEKIUN U IOMECTUKALIHSL.
Yuenne H. WM. BaBunoBa 0 1EHTpax MOPOUCXOXKACHUS U MHOTroo0Opazus
KYJbTYPHBIX pacTeHuid. LIeHTphl IpOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METObI CeNEeKINH. MacCOBBIN U MHAWBUTYJIbHBIN OTOOPHI
B CEJIEKIIMM PACTEHHMI M >KMBOTHBIX. OLEHKa 3KCTepbepa. bin3kopoacTBeHHOE
ckpeuuBanue — MHOpuUAWHT. Yucrtas nuHusA. CKpelMBAHHE YUCTBIX JUHUU.
['eteposuc, nnu rubpuanas cuna. HepoactBeHHoe ckpelnuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJyYEHNUE MOJUIUIOUAOB. [[OCTHXKEHUs CENeKUMH PACTEHHM, >XKUBOTHBIX M
MHKPOOPTraHU3MOB.

broTexHoIOTHs KaK OTpaciib MPOM3BOJCTBA. ['€HHas MHKEHepHs. JTallbl
co3ganus pexkomOuHantHoM JIHK wm TpaHcreHHpIx opraHu3moB. Kierounas
nHKeHepus. Krnerounesle  KynbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pacrennii. KIilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYeCKHe M 3tuyeckue mnpoodsnemsl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIAEHUS U MHOrooOpasus
KYJbTYpPHBIX pacTteHui», «llopompl aomamHuX KHBOTHBIX», «CopTta
KYJbTYPHBIX pacTeHuil», «OtnanéHHas rudpuanzaunus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonans», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJbTYpbl M KIOHUpOBaHHE», «KOHCTpyMpoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOAOB JUKUX (opM U
KYJBTYpPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX0391iCTBEHHBIE PACTEHUS.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Okckypenst « OCHOBHBIE METOAbl M JTOCTVIKEHHSI CENEKIHMH PACTEHUN M
KUBOTHBIX  (Ha  CEJIGKIMOHHYI  CTaHLUUIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO35SMCTBO, JaOOPaTOPHUIO
arpOyHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

11 KUIIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[IpennochulkM BO3HUKHOBEHUS SBOJIIOIMOHHOM TEOpPUH. DBOJIIOLMOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOMIONMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeugerenscTBa »BOMIOUMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B MaJCOHTOJOIMYECKOM JIETOMHMCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTHUECKHUE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OUOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpennoceulku BO3HMKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHMJIBI 3BOJIOLUUHU BHJIOB 10 [lapBuHY (M30BITOYHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaeHHas
M3MEHUYUBOCTb, OOpPHOA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTI) u €€ OCHOBHBIE MOJIOKECHHUS.

MukposBomonus. [lonmynsuus kak eqMHUIA BUAA U 3BOJIOLIHH.

JIBrkytue cuiibl ((hakTOpbl) SBOIIOLMH BUIOB B IpUpojie. MyTalluOHHBIN
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymnsiiimoHHbIE BONHBI U Apeid
reHoB. M3ossnusa u murpanusi.

EctectBennblii 0TOOp — HampaBisoOmui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCTh OPraHW3MOB KaK pe3yibTar 3Boiouuu. lIpumeps
MPUCTIOCOOICHN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorus. dopmel  3BOIMIONMU:  (pUIIeTUYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[Ipoucxoxnenue oT HEeCIMEeINaTN3UPOBAHHBIX MPEKOB.
[Iporpeccupytoiias cnenyanu3anus. AJanTUBHAsS pagdalusl.
JleMmoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiey,
«3apoIbIIA TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl OOpbOBI 32
cyumectBoBanue», «EcrecTBeHHbIi  oTOOpP», «MHOroobpasue  COpTOB
pacTEeHHI, «MHoroobpaszue 11opoJ YKUBOTHBIX», «Tomysammmy,
«MyTauroHHasi U3MEHYUBOCTBY, « ApoMopdo3b», «nnoagantauum», «O061mas
nereHepauus», «JBwxymue cuiel 3Bomouun», «Kapra-cxema Mapuipyra
Iy TELIECTBUS 4. [apBuHay, «bopbba 3a CYILIECTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpadguyeckoe BUA00Opa30OBaHUE,
«IKOJOTMYECKOE BU000PA30OBAHUEY.

O6opynoBaHKe: KOJJIEKIHS HACEKOMBIX C Pa3IM4YHbIMUA TUIIAMU OKPACKH,
Ha0op TUIOJOB U ceMsiH, KoJuieKuus «lIprumepbl 3alUTHRIX TPUCIOCOOICHUN Y
AKUBOTHBIX», MOJIeSIb « OCHOBHbBIE HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETh
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckass kapra wmupa, KoJUieKuHus «DOpMbI COXPAHHOCTH
MCKOIAeMbIX JKMBOTHBIX M pacTeHuil», Mozenb ammukauus «llepexpéct
XpOMOCOM», BIaXHble Tnpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTauuu (GOpMbl KPbUILEB U
OKpAacKu Teja).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHEeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe MPEICTABICHUS O 3apOXKACHUM >KU3HU. HayuHble rUnoTessl
BO3HUKHOBEHUSl >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XHUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCHepUMEHTAIBHOE MOATBEPKICHUE XHUMHUYECKOW sBosonuu. HauvanbHbie
sTanbel Ouonorundeckoil sBomouuu. ['mnoreza PHK-mupa. ®opmupoBanue
MEMOpAHHBIX CTPYKTYpP UM BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBbie KneTku u ux
sBosroLMsA. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emie 1o 3paM U nepuojgaM. Karapxei. Apxeiickas u
npoTepo3oiickast 3pel. Ilanmeo3olickas spa u €€ mepuUOAbl: KEMOPHUIICKHIA,
OPJOBUKCKUH, CUILypUHCKHUH, JEBOHCKHH, KAMCHHOYTOJIbHBIH, IICPMCKHIA.

Me3o3oiickast 9pa u €€ MeprobI: TPUACOBBIN, FOPCKUI, MEITOBOM.

KaitHo30iickass 3pa W €€ mNepuoibl: MAJECOr€HOBbIM, HEOTrE€HOBBI,
AHTPOITOT€HOBBIN.

XapakTepucTrKa KJIuMaTa U T€0J0rH4ecKux npoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMUA PACTUTENIBHOTO U JKUBOTHOTO MHUpa. ApomMopdo3bl Yy pacTeHUl u
AKUBOTHBIX. [losIBlIEHME, paclBET M BEIMUPAHUE TPy KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOIoUUA. OCHOBHBIE
CUCTEMAaTUYECKHE TPYIIbI OPTraHU3MOB.

OBorolMsl  4YeslioBeKa.  AHTpomnoJiorusi  Kak  Hayka.  Pa3Burtue
MPEACTABICHUM O  NPOUCXOXKIECHUU  4eJoBeKa. MeToapl  U3y4YEeHHs
anTporioree3a. (CxoactBa W pa3auuMs  4YeJlOBEKA UM JKMBOTHBIX.
CucreMaTHuecKoe MOJIOKEHUE YETIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI o00pa3 KHU3HW,
M3rOTOBJICHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH DSBOJIOLUMU YEJIOBEKA: aBCTPAIONUTEKH,
UenoBek ymensii, YenoBek mNpsamMoxomsuui, YermoBeK HeaHACPTaIbCKUU,
UenoBek pasyMmublid. Haxogku MCKOMaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHMS,
00J1aCTh pacpOCTPAHEHHS], 00BEM I'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUsL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBATOpUaAlbHAs), MOHTOJIOU IHAS
(a3uarcko-aMepukaHckasi). UepTbl NOpUCTIOCOOJEHHOCTH  MPEACTaBUTEIEH
YeJIOBEUECKHUX pac K yCIOBUSAM CYUIECTBOBaHUSA. EAMHCTBO YelOBEUYECKUX pac.
Kputuka pacusma.

JeMoHcTpanuu:

[Toptpetsr: @. Penn, JI. Ilacrep, A. U. Onmapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3saukHoBeHne COJIHEUHOM CHCTEMED», «Pa3Butne
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKUBOTHas KIeTKay,
«IIpokapuoTnueckas kinetka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOT0 MHUPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKay, «/lpeBHenme moan», «Jpesaue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKkrue pach».

O6GopynoBanue: wmyspbku — «IIpoucxokaeHue  yenoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICNKU WU
U300paKEHUS KaMEHHBIX OpYAM NMEepBOOBITHOrO 4esioBeKa (KaMHHU-YOMIEPHI,
pyowmia, ckpebia), TeoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3yueHue nckonmaeMbIX OCTaTKOB PacTEHUMN
U )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcust «DBOJIIOIUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl 4 OKpy:KaIas cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJauyd H  pas3Aeibl JIKOJOrMU. MeTomsl
AKOJIOTMYECKUX HCCIIETOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpenpl oOMTaHHSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYILHAs, ITIOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue ¢aktopel. Kimaccudpukamus 3KOJIOTHYECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOIOTEeHHbIE. J[eHCTBHME HSKOIOTHMUYECKUX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue bakTopsI: CBET, TeMIlepaTypa, BJIQXKHOCTb.
®dortonepuonusm. [lpucmnocobieHns OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX
¢daktopoB. buomornueckue puTMEI.

buotnueckne  QaxTopel. Bumgel  OMoTMueckMX — B3aMMOJACHCTBHUIU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoonepamus, MyTyajau3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO).
AMeHCanu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTHKU MOMyJsiui. (OCHOBHBIE IMOKA3aTENH
MONYJISILUUA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YuCIEHHOCTH MOIYJISIIUN U €€ perysius.

JleMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupl u cxembl: kKapta «[Ipupoansie 30Hb1 3emun», «Cpeasl 0OuTaHus
opranusMoBy», «®ortonepuoansm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUUU UHDY30puu-Ty Penbkn», «IumieBbie nenm».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JlaGopartopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJSILMA Pa3HbBIX
BHJIOB PACTCHUIN.

Tema 4. Coo01miecTBa M IK0JOrH4YeCKHE CUCTEMBbI.

Coo06m1ecTBO OpraHu3MoB — OuoreH03. CTpyKTypbl OMOLIEHO3a: BUIOBAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBsi3u B
OMOILIeHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreorneHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylueHTbl. KpyroBopoT BelIeCTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILEBBIC) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetd. OCHOBHBIE TIOKa3aTeld HSKOCUCTEMBbI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKHE MUPAMUJIbI: MPOIYKLIMH, YUCICHHOCTH, OMomacchl. CBoiCcTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETyYJIsALUs, pa3BuTHe. CyKIeccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jleca.

AHTpONOTeHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akrtop ycToMumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panulibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYecKkoe paBHOBecME M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotbl BemecTB MU OWOr€OXMMHUYECKHE LHKIBI HJIEMEHTOB
(yranepona, azora). 3oHanbHOCTH OMochephl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectBO B Omochepe 3emnn. AHTPONOTeHHbIE HM3MEHEHHS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyuiectBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHOBa
PAlMOHAIIBHOIO YIPABJIECHUS NPUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTuxkeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuup!l u cxeMmsl: «lIumeBbie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbpie coobmectBay, «llenmn mutanmsy, «IKOJIOTHUECKAs MHPAMUTIA,
«buochepa u denmoBek», «IKOCHUCTEMa IIUPOKOJUCTBEHHOTO  JIiEcay,
«JKocucTeEMa XBOMHOTrO Jieca», «bHOIEHO3 BOMOEMa», «ATPOLIEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3JAEHUCTBUSA Ha MNPUPOAY», «Baxuenmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#as
coctaBisitomiasi  Ouocdepn», «PDakTopbl aerpajauuud MnouBy», «llapHUKOBBIMA
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUsT Ouocdepnny, «OOMmas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIN
sKpaH ouocdepsd», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: MoeNb-anIIMKauus « TUnuyHbie OMOLIEHO3bI», repoapuii
«PacturtenbHble  cooOmiecTBa», Kojuiekuuu — «buonenody», «Bpeautenu
BOKHEHUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOoapuul W KOJUICKIIUU
pacTeHMI U >KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIIam
onHoro Buaa, KpacHas kuHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsSIEMBIX BUJIOB pacTteHuit u YKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacro ®I'OC COO, ycraHaBiIMBarOTCsl TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHMS OOYyYaloIMMHCS TMPOrpaMM CperHero oOmero o0pa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX pE3yJbTaTOB OCBOCHHMS mpeaMmera «buosorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHHE  OOYYAOIIMMUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITEIIbHOCTH M CaMOOINPEJEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEd W HCTOPUYECKUX TpPAOUUUN Pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBAaTbCSI B CBOEW  JI€ATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, MPUCYLUIMMHU CHUCTEME OHOJOTMYECKOro OO0pa3oBaHUs, HAIUYUE
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IEJIU U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS IpenMera «buonorus» gocturarorcs
B €IUMHCTBE y4eOHOH M BOCHHUTATEIIbHOM JAESTENIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, HMCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIECHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  NIpolLeccaM  CaMONO3HaHUS,
CaMOBOCHUTAHUS U CaMOPa3BUTHsI, Pa3BUTUSI BHYTPEHHEN MO3ULIMH JIMYHOCTH,
MaTpUOTU3Ma, YBOXXEHUS K 3aKOHY M MPABOINOPSAKY, YEJIOBEKY Tpylda U
CTapllieMy T[OKOJIEHUIO0, B3aUMHOI0 YBa)XXE€HHUSA, OEPEKHOTO OTHOIIECHHS K
KyJbTYPHOMY HAaCJ€IMI0 W TpPaguUusM MHOTOHAIMOHAJILHOTO  Hapoja
Poccniickoit @enepannu, NpupoIe U OKPYKAKOIIEN Cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Yy4yeOHOro mnpeamera «buonorus»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULUMOHHBIM LIEHHOCTSIM POCCHUKCKOrO O0OIlecTBa,
pacUIMpEeHUE JKU3HEHHOTO OMbITa W ONbITa JAESITENIbHOCTH B MPOLECCE
peanu3alyd OCHOBHBIX HAINpaBICHUN BOCHUTATENILHOM NESITEIbHOCTH, B TOM
YHCJI€ B YACTU:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJ€Ha POCCUICKOro 00IeCTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JMESITENIbHOCTU MpPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEESATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBIACHSTH €€;



YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMHU
Y COIMAJIbHBIM TOJI0KECHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmocty 3a cBoM KpaH, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TMPUPOJHOMY HACICAUI0 M MaMsITHUKaM
MPUPOIbI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OWUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)XKeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYUBOTO Oy AyIIErO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE HMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOALI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pu3nuyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOILMOHAJILHOTO 0JIaronoJyums:

NMOHMMAaHWE W pean3alusi 3J0pOBOTO M Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH WM OTAbIXa, peryispHas Quznueckas
aKTUBHOCTbH), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPHU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acCHOr0 TOBEACHUS B CHUTYAIUSX, YTIPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIAEACTBUM W  HEMPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;



FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHSATH TaKylO JEATEIbHOCTD;

WHTEpPEC K pasnudyHbiM cdepaMm npodeCCHOHATBHOU eATeTLHOCTH,
YMEHHE COBEPINATh OCO3HAHHBIN BRIOODP OyayIeit mpodeccun u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHNS;

MOBBIIIIEHUE YPOBHSA 3KOJIOTMYECKOW KYJIbTYpPbl: MPUOOPETEHUE OIbITa
IJITAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKPYXKaroILIEH Cpebl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed UX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU HU3YyUYEHUU OHOJIOTUU
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJACHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHME PABHOBECHUS B IKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
MIPUPOJIHON Cpesie, YMEHUE MTPOTHO3UPOBATh HEOJArONPUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJlMYUe Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYphl, OIbITa JACSITEIBHOCTH SKOJOTMYECKON HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIIUATBLHOMN
MpPaKkTUKE, TOTOBHOCTM K Yy4YacTHUI0O B MPAKTUYECKOU JEATECIHHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UUTATENIbCKON KYJIBTYPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MO3HAHUS MUPA;

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
dbopMUPOBAHUU PAIMOHATILHOIO HAYYHOTO MBIIUICHUS, CO3/IJaHUM IIEJIOCTHOTO
peACTaBiIeHUs] 00 OKPYKaIoIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHud MpodieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOeXIEHHOCTh B 3HAYMMOCTH OUOJIOTUM ISl COBPEMEHHOM UBUIIN3AIINY:
obecriedeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOKCKA MyTeil BBIXOJA U3 TNI00ANbHBIX IKOJIOTHYECKUX MPOoOIeM
u o0ecreueHus TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PaIlMOHAIBHOMY
UCIIOJIb30BaHUI0 MPUPOIHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYUYCHHHM OHWOJIOTMYECKUX 3HAHUM B IEJAX
NOBBIIIEHUA OOIIEH KYJIbTypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroImxcs,
dopMupyemoii mpu u3yuyeHuH ONOJIOTUH;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEr0o MUpPA U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAyYHBIX
(aKkTOB M UMEIOIINXCSI TAHHBIX C LIEJIbIO OTYYEHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTBH CaMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LIEHHOCTH HAY4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY IOJYUYEHHUIO HOBBIX 3HAHWHA MO OMOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yJibTaThl ~ OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIE I  (OPMHUPOBAHUSI MHPOBO33PECHHUS
oOydJarommxcsi  MEXIUCIHUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAY4YHBIE
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBbIM (pakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaJIbHbIE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYJIATUBHBIC), 00€CIIEUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATBHONH TPAaMOTHOCTH M COLIMABHON KOMITETEHIIUU
00yJarmuxcsi, CHOCOOHOCTh OOYYaIIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajeHHe  YHMBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHS:

CaMOCTOSATENbHO  (opMyJIHpOBaTh M aKTyaJIU3upoBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHWW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuduramuu, 000OIIEHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
YCTaHABIUBAThH CBSI3U C APYTHUMH MMOHATUSIMH ),

OTpeNeNsaTh e NEITeIbHOCTH, 3a/JaBas MapaMeTphl U KPUTEPUU HX
JOCTIDKEHUS, COOTHOCHTH PE3YyJbTaThl JCSITEIBHOCTA C IOCTaBJICHHBIMHU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYX JACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, TIO
aHAJIOTUH), BBISBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



OPUMEHATh  CXEMHO-MOJIEJIbHBIE ~ CPEACTBA S MPEJCTAaBICHUS
CYILECTBEHHBIX CBSI3€H M OTHOILICHHUH B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PA3HOTO pPOJA, BBIABICHHBIX B PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIAaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUN 1E€ATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMNOJHATH pabOTy B YCIOBHUSIX PEaTBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TMPOOIIeM.

2) 06a30BbIe HCCJIeI0BATEIbCKHE ICHCTBHUS:

BIQJIETh ~ HaBBIKAMU  Y4eOHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npo0jeM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEHICHHS MPaKTHIECKHUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIOJIb30BaTh PAa3JIMYHBIE BHUIBI JACATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HAaHWA, €0 HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4EOHBIX
CUTYaIlUsX, B TOM YUCJIE TP CO3aHUH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBIIUICHHWS, BIAACTh  HAYYHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
JESITENIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3aaady,
BBIIBUTATh TUIOTE3Y €€ PEIleHUs, HAXOIUTh apryMEHTHI IS JT0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3aJaBaTh MMapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJa4yd Pe3yJIbTaThl,
KPUTHUYECKH OILIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEACTB M CIIOCOO0B
NEeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC UCH, MIPEAIaraTh OpUTHHAIBHBIC TIOAXOAbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX wWHpopMmammu (TEeKCTe
y4eOHOTO MOCOOMs, HAy4YHO-TIOMYJSIPHOM  JuTeparype, OHOIOTHYECKUX
CIIOBapsiX M CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B HHTepHeTe),
aHAIM3UPOBaTh WH(OOPMAILIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyIMpPOBATH 3aMPOCH U IPUMEHATH Pa3INYHbIC METOABI TIPH MMOUCKE U
oTOope Ouojoruueckol uWHpOpMaIMU, HEOOXOAUMOM sl  BBIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy TpeAcCTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUarpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAyYHBINM $3BIK B KadecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: NPUMEHITh XUMHUYECKHe, (U3HUECKUe U
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYypy, HOMEHKIATYPY,
HCIIOJIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHne YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU 1€ CTBUAMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKAallMMd BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JMAJNOTe WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMOW TEMBI
(yMeHue 3amaBaTh BOTMPOCHI, BBICKA3bIBATh CYXKJIEHHS OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPE/JIaraeMoy 3a/1a4u, YYUTHIBATh HHTEPECH U COTJIACOBAHHOCTH
MO3UINH IPYTHX YYaCTHUKOB IHUAJIOTa WU AUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHHS KOH(IMKTHBIX CUTYaIluH,
YMETh CMSIT4aTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3JIMYHBIMH CTIOCO0aMu OOIICHHS ¥ B3aUMOICHCTBUS, TOHUMATD
HAMEPEeHUs JAPYyTUX JIOJeH, TMPOSBIATh YBAXKHUTEIHHOE OTHOIICHHE K
co0€eCceTHUKY U B KOPPEKTHOU opMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCHOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eI TeJbHOCTh:

MOHMMATh W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUAYATbHOH palbOTBl TP  PEIICHUH OWOJOTHYECKOH  MpOOIEeMBI,
000CHOBBIBaTh HEO0OXOAUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOU 3a/1auu;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX ACHCTBHI C yd4éTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIE€HA KOJIEKTUBA;

OPUHUMATH €M COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pactipenenaTh poiu C Yy4€TOM MHEHUH YYaCTHHUKOB, OOCYXXIaTh Pe3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJaJa M KaXJAOTO YYaCTHHKA KOMAaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npearaTh HOBBIE TPOEKTHI, OLEHWBATh WJEU C TO3UIMA HOBU3HBHI,
OpPUTHHAILHOCTH, IPAKTHYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IOBEICHHWE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, OBITH MHUITMATHBHBIM.

Ogi1aieHHe YHUBEPCAJBbHBIMHU PEryJsiTHBHBIMH 1€CTBUSAMM:

1) camoopraHnu3anusi:

MCTIONb30BaTh OMOJOTUYECKUE 3HAHWS U1 BBIBICHHS TPOOJIEM M HX
pEIICHNs B )KU3HEHHBIX U YICOHBIX CHUTYAIHIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHWUW IIE€JIEBBIE M CMBICIOBBIC
YCTaHOBKH B CBOUX JICWCTBUAX M TIOCTYMKaX IO OTHOIICHHUIO K KUBOW TIPHUPO/IEL,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAOIIUX;



CaMOCTOSITEJIBHO  OCYLIECTBJIATH  IIO3HABATEJIBHYIO  JESATEIBHOCTb,
BBISBJISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B
00pa30BaTENbHOMN IEATEIHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHHS TMpoOJeMbl C Y4YETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JABaTh OLICHKY HOBBIM CUTYaLHsIM;

pacmiipsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW SPYIUINH B
pasHbBIX 00JAaCTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30oBaTENbHBIN U
KYJbTYpPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

NABaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pe(diIeKcMH KaK OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICHMBAaTh PUCKH W CBOECBPEMEHHO NPHUHUMATh PEMICHUS IO HX
CHIDKEHHIO;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JPYTrUX MpPHU aHaJIU3€ PE3yJIbTaTOB
NEATEbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JIPYTrUX MpPHU aHaJIU3€ PE3yJbTaTOB
NEATEIIBHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtnbie pe3ynbTathl ocBoeHHs TmporpamMmbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crHenuduyueckre sl  y4eOHOro mpeameTa
«buonorus» HayuyHble 3HaHHS, YMEHUS M CHOCOOBI JACHCTBHUI MO OCBOCHMIO,
WHTEpOpeTallui ¥ TNpeoOpa3oBaHHWIO 3HAHUW, BHJBI JEATEILHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHWUN B PA3IMYHBIX YUEOHBIX
CUTyalMsiX, a TaKKe B PEATbHBIX KU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
Oouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNbTaThl MPEICTABIEHBI M0 TOJAaM
oOydJeHwusl.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX ® 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GyHKIIMOHATBHOU TPAMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS KU3HCHHBIX 3a71a4;



YMEHUE pacCKpbIBaTh COAECPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), romMeocTa3 (caMmoperyisiuus), YpPOBHEBas OpraHU3ALMS KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOpuHU (KIETOYHasi, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJspHOW Owuosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTooOpa3usi u
MIPOUCXOXKICHHUS KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOEHUE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEAYEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJyYEHHBIX
PE3yIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIe1aTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHJMBHUIYAIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHUE MTPUMEHSTD MOTYYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUIS IPUHATHS TPAKTUYECKUX PELIEHUM B IOBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: O€30MacCHOCTU CBOErO 3J0POBbS M 3/10POBbS
OKPYKaIOIIUX JIOJEH, COOJIOJEHUs HOPM TIPaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MpUpogHOMN cpese, MOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMH U OMOTEXHOJOTHUN MJIs PallMOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pelllaTh 3JIEMEHTapHble TEeHETHYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACJIeJOBAHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JJIs IPEACKA3aHUs HACJIEI0BAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLICHUBAaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJEPM AHUsS, BKIIOYAIOIIYIO [ICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
NOMyJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B
OMOJOTUU, METUIIMHE, OUOTEXHOJIOTUH;

yMEHUE CO037aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mass Ouojornueckyro HHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
pPOCCHUUCKUX H 3apyOeKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(PyHKIIMOHAJIBbHON I'PaMOTHOCTH Y€JIOBEKA JUIsl PELICHUs] )KU3HEHHBIX 3a71ay;



yYMEHHE PAaCKpbIBaTh COJEpKaHnEe OMOJOTHYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMyJIALUsA, TEeHOMOHA, OBONIONMS, JBWXKYIIUE CHIbI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1000pa30BaHUE,
AKOJIOTHYECKUe (PaKTOPBI, IKOCHUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHos3, onocdepa;

YMEHUE H3J1araTb OMOJIOTMYECKUE TEOopur (3BONIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactsa K. M. Bapa, yepenoBanus Ti1aBHbIX HalpaBICHUA U
nyteit sBomonu A. H. CeBeprioBa, yuenusi o 6mocdepe B. . Bepuaackoro),
OTIPEIETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIJIeTh METOIaMH HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpTraHU3aIlHs U IPOBEICHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCICAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOJyYEHHBIX
pE3yJIbTAaTOB, MCIOIB30BAHHBIX HAYYHBIX MOHSITHNA, TEOPU U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTATOB;

YMEHHE BBIICNIATHh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3Mbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpoTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

yMEHHE MPUMEHATH TOTyUYEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTUIECKIX
IIPOLIECCOB U SIBJIEHUU, JJISl IPUHATHS TPAKTUUECKUX PELIEHUIN B OBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 3J0POBbS M 310POBbS
OKPYXKaIOIIUX JIOJEH, COOJIOJEHUsS HOPM TIPAaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MpUpogHOMN cpeje, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHUE pellaTh »3JIeMEHTapHble OMOJOTHYECKHE 3aJauyd, COCTaBIATh
CXEMBI [IEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTHUECKHE pabOThl, COOMIOAATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATh WH(OOPMAIUIO
OMOJIOTUYECKOTO COJEPM AHUsS, BKIIOYAIOIIYIO [ICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM HMHQOpMAIMK, HAy4YHO-
NOMyJISIpHBIE ~ MaTepuaibl), paccMaTpUBaTh TJIOOATBHBIE HIKOJIOTHUYECKUE
po0OJIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYTO
NO3ULHIO;

YMEHHE CO37]aBaTh COOCTBCHHBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000mass Ouojornueckyro HHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITHIHBIHI amnmapar OMOIOoTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJIeKTpPOHHbIe (LM (pOBbIE)
n/ pa3jiejioB U TEM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
I NporpaMmel padoThI padoThI
bubmuorexa [JOK
1 b
HOIOTIL Kax Hayxd 2 0.5 https://m.edsoo.ru/7f41¢292
5 JKuBbIe cuCTEMBI U BX 1 bubmuorexa [JOK
OpraHu3aIus https://m.edso00.ru/7f41c292
3 XUMHYECKUN COCTaB U g 1 bubmnoreka IIOK
CTPOEHHUE KIIETKU https://m.eds00.ru/7f41c292
4 KuzHenesaTenbHOCTh 6 bub6anoreka LIOK
KJIETKU https://m.edsoo.ru/7f41¢c292
Pazmuoxxenue u
5 T 5 1 but6mmoreka [IOK
FMBHAY https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HaciencTBeHHOCTE U
6 U3MEHYHUBOCTH 8 1.5 bubmorexa LHOK
' https://m.edso0.ru/7f41¢c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnunorexa LIOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
P
8 C3EPBHOE BpeMA 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME



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 KJIACC

HaumeHoBaHUe Koau4vecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3zeJioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHbIE PecypChl
NPorpamMmsbl padoThI padoThI
1 DBOJIOLIMOHHAS 9 1 bu6mmoreka [IOK
Oouosorus https://m.edsoo.ru/7f41cc74
Bo3nukHOBEeHUE U
2 a3BUTHE KU3HU 9 0.5 bubmorera [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 O — 5 1 bubmuorexa [JOK
24 - https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 JKOJIOTHYECKHUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
P
° C3CPBHOC BpeMi 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

[TPO'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

MHHEPAJIBHBIC COJIN

10 KJIACC
Ne KoanyecTBO 4acoB
DJIeKTPOHHbBbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHbie IIpakTnyeckue
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThbI padoThbI
pecypcbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
1 HOJIOTUS B CHCTEME 1 >
HayK Https://m.edsoo.ru/863e632
a
MeTtonabl mo3HaHUI
YKUBOU IIPUPOLBL.
[TpakTuueckas padora No
bu6anoreka LIOK
1 «Mcnonb3oBanue
2 1 05 https://m.edso0.ru/863e612
pa3IMYHBIX METOAOB MPU "
H3y4YEHUU B
OMOJIOrHYECKUX
00BEKTOBY
bubnunorexa LIOK
buonornueckue cuctemsl,
3 1 https://m.eds00.ru/863e656
MPOLIECCHI U UX U3YyUYECHHE 4
XUMUYECKUU COCTAB but6mmorexa [IOK
4 kiaeTku. Boga u 1 https://m.edso0.ru/863e674

e



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

beaku. CoctaB u

bubnunorexa LIOK

5 https://m.edso00.ru/863e6b7
CTpOeHHUE OEIKOB )
DepMEHTBI —
OMOJIOTHYCCKHUE
KaTaJlu3aTOpPHI.
JlaboparopHas pabota Ne bubmmoreka [JOK
6 1 «3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTaJIUTHYECKOM 2
AKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMusa3bl
WJTU KaTajasbl)»
bu6nmorexa LIOK
7 VraeBonsl. JInnuael https://m.edso0.ru/863e687
0
bu6nmorexa LIOK
HyxkenHoBbIE KUCTOTHL.
8 https://m.edso00.ru/863e6d5
ATD c
Hcropus u meTobl bubmuoreka [JOK
9 U3yYECHUS KIIETKH. https://m.eds00.ru/863e6e8
Knerounas Teopus 8
10 Knerka kak 1iemocTHas
JKHBasi cUCTeMa
Crpoenue bubnuoteka [JOK
1 IYKapUOTHIECKOU 05 https://m.eds00.ru/863e6ff0

kieTku. JlaboparopHast
pabota Ne 2 «3yuenue

https://m.eds00.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHHUS KJIIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB 1 OaKkTepuit Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax u ux
OITHCAHUE)

OOMEH BELLECTB WU

bubnuoreka [{OK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
POTOCHITES. bubmuoreka [{OK
13 https://m.edsoo.ru/863e7c9
XeMOoCHHTE3 3
N but6mmoreka [IOK
14 JuepreTueckuii 0omen https://m.edso0.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJIETKU. JleeHne KIeTKu.
Murto3. JITabopaTopHast
paborta Ne 3 bubnmnorexa [JOK
15 «Habmoneane MruTo3a B 05 https://m.edso00.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIIKa JyKa Ha
TOTOBBIX
MUKpOTpenaparax»
buocunTes Oenka. bubnunorexa LIOK
16 Peakmus matpuaHOTO https://m.eds00.ru/863e796

CHHTC3a

e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubnunorexa LIOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oenka 6
Hexnerounsie popmbl Bubmorexa LIOK
18 https://m.edsoo.ru/863e754
YKU3HU — BUPYCHI 0
bubmnoreka IIOK
® https://m.edsoo.ru/863e81b
19 OpPMBI Pa3MHOKECHUS 6
OPTaHU3MOB https://m.edso0.ru/863e831
e
. bu6mmoreka [IOK
20 M
enos https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
IMOJIOBBIX KJIETOK.
OntogoTBOpEHHE.
bu6anoreka LIOK
JIaGoparopHas paboTa Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «Mzydyenue cTpoeHus 6
IIOJIOBBIX KJIETOK Ha =
TOTOBBIX
MHUKpOIIpenaparax»
bubnunorexa LIOK
NunuBunyansHOE
22 https://m.edso0.ru/863e843
pa3BUTHE OPTAaHU3MOB 6
I'enetnka — Hayka o
bubnunoreka LIOK
23 HACJIEACTBEHHOCTU U

U3MCHYHNBOCTH

https://m.edso00.ru/863e862



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HacJIeIOBaHUS bubnuorexa [JOK
24 MIPU3HAKOB. https://m.edso00.ru/863e887
Monoru6puanoe 8
CKpeITUBaHHE
UTHOpHIHOE
A P bubnuoreka [{OK
CKpelniuBaHue. 3aKoH
25 https://m.eds00.ru/863e89a
HE3aBHUCHUMOTO 4
HacJIeI0BaHMS IPU3HAKOB B
CuermieHHOE
HacJe0BaHUE
MIPU3HAKOB.
JIaGoparopHas paboTa Ne
5 «A3yuenne bubmuoreka [IOK
26 | pe3ynpTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Ipo30( Bl Ha TOTOBBIX
MUKpOTpenaparax»
I'eneTunka moma.
bubnunorexa LIOK
Hacnenosanue
27 https://m.edsoo.ru/863e8c6
MIPU3HAKOB, CIICTITICHHBIX 0
C TOJIOM B
N3MeHUYnBOCTb. Bu6 OK
OTeKa
28 Henacnencrennas 0.5 nomroreka L

HU3MCHYHUBOCTS.

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaboparopHas pabota Ne
6. 3yuenue

MO (pUKATMOHHOM
U3MEHYHMBOCTH,
MOCTPOCHUE
BapUaIMOHHOTO Psaa U
BAPUALIMOHHON KPUBON

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubmuorexa [JOK

29 7. «AHanu3 MyTalun y 05 https://m.edso0.ru/863e8efe
JPpO30( MBI HA TOTOBBIX
MUKpOTIperapaTax»
bu6nuorexa [IOK
30 I'eneTuka yenoBeka https://m.eds00.ru/863e8d7
8
PesepBHBIil ypOK.
O06o0meHue mo Teme
31 «HacneacTBeHHOCTD U
W3MEHYUBOCTD
OpPTaHHU3MOB)
bubnunorexa LIOK
32 Cenexiu Kak Hayka i https://m.eds00.ru/863e921
mpoiecc 4
MeTobI U JOCTHIKEHHS Butmoreka ITOK
33 CEJIEKIINH PACTCHUU U https://m.eds00.ru/863e921

KHUBOTHBIX

4



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

34

buotexnonorusa xak
0Tpaciib IPOU3BOACTBA

bubnunorexa LIOK
https://m.edso00.ru/863e933
6

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbBIE
Hara uudgposbie
n Tema ypoka KonTposabHbie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/bHbIe
/ padoThbI padoThbI
pecypcbl
n
DBOJIIOLIMS U METOJIbI €€ bubmmorexa [IOK
1 B 1 https://m.edsoo.ru/863ea20
W3Y4YCHHS 6
Wcropus pa3Butus bu6nuoreka [JOK
2 IIpe/icTaBIeHUM 00 1 https://m.eds00.ru/863e957
SBOJIOLIUH 0
bu6nuorexa [IOK
3 Muxkpo3Boironus 1 https://m.edsoo.ru/863e9c1
€
IHomynauus kak
3JeMEHTapHas eIMHUIA
BHa Y DBOJOLNH. bubnunorexa LIOK
4 JlabopaTtopHas pab6ota Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHUE BHIOB 1O 6
MOP(OJIOTHIECKOMY
KPUTEPUIO»
JIBUOKyIIIE CUITBI bubmuorexa [IOK
5 (a;meMeHTapHbIe 1 https://m.edso0o.ru/863e9da
(aKkTOpHI) SBOIIOLUH 4
6 EcrecTBennbIii 0TOOD U 1 bubnuoreka [JOK



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

ero (opmal

https://m.edsoo.ru/863e9ed
0

Pe3ynpTarsl sBOIIOLIMK:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BHI000pa30BaHMUE.
7 JlaboparopHas pabota Ne 05 bubmuoreka [IOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa»
Hamnpasnenus u nytu bubmmorexa [JOK
8 https://m.eds00.ru/863e9c1
MaKpO3BOTIOITUN o
9 Heobpatumocts
HBOJTIOIINH
10 Wctopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yueHus
I'unoTtessl bubnunorexa LIOK
11 MIPOUCXOKACHUS KU3HU https://m.edsoo.ru/863eab5a
Ha 3eMiie 6
PasButne xu3HM Ha bubnunorexa LIOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
nepuoaam [
13 OCHOBHBIE 3TAITbI 05 bubnunoreka LIOK

DBOJIOLHU

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

PacTUTENBHOTO U
YKUBOTHOTO MHUpa.

[IpakTrueckas padota No

1 «M3yuenue
HCKOIMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKILIHSIX )

[}

CoBpeMeHHas cucTema

bubnuorexa [JOK

14 https://m.edsoo.ru/863ea48
OpraHUYEeCcKOTO MUpa e

15 DBOJIIOLIMS YeJIOBEKa bubmuoreka [IOK
(a"TpOTIOTECHE3) https://m.edsoo.ru/863eac2c
JIBUOKYyIIE CUTTBI bu6muoreka [JOK

16 (paxTopsr) https://m.edsoo.ru/863ead4
aHTpPOIIOreHEe3a 4

17 OcHOBHBIE CTaIUN
ABOJTIOLIUU YEJIOBEKa
YenoBeueckue pacel U

18 MIPUPOIHBIE aqalTalluN bubnnorexa [IOK

pHp https://m.edso00.ru/863eaea?2

YeJIoBeKa
Pe3epBHblii ypok.
O6001menue Mo Teme

19 «BoO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha
3emie»

20 DKOJIOTHS KaK HayKa



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

Cpenpl oOuTaHus u

bubnunorexa LIOK

21
9KOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
JlaboparopHas pabota Ne
3. «Mopdomnorudeckue
OCOOCHHOCTH PaCTCHHIMA
bubmuorexa [JOK
U3 Pa3HBIX MECT
22 0.5 https://m.edsoo.ru/863eb10
OoOHUTaHUN. 6
JlaboparopHas pabota Ne -
4. «Biusinue cBeTa Ha
POCT U pa3BUTHE
YepEHKOB KOJICyCa
bu6nuorexa [IOK
23 buotuueckue gpakTops https://m.edsoo.ru/863eb34
8
DKOJIOTHYECKHUE
XapaKTePUCTHKHU
TIOTTYJISIITHH.
24 [IpakTuueckas pabora Ne 0.5
2 «IToncuéT mIoTHOCTH
MTONYJISAILMI pa3sHbIX
BHJIOB PaCTEHUI»
but6mmorexa [IOK
Coob1iecTBa OpraHu3MOB
25 https://m.edsoo.ru/863eb46
— OuoI1IeHO3 .
26 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [{OK

(KOCUCTEMBI)

https://m.edso0.ru/863eb46



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

a
OcHOBHBIC TOKA3aTeIU
9KOCHUCTEMEL.
27 OKOJIOTHYECKHE 1 bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
nupamuiel. CBOMCTBA
skocucteM. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCUCTEMBI
buocdepa — rnobanpHas bubnmorexa OK
30 1 https://m.edso0.ru/863ebb5
JKOCHCTEMA 3eMIu o
3aKOHOMEPHOCTH bubmuoreka [JOK
31 CYIIECTBOBAHHS 1 https://m.eds00.ru/863ebd1
ouochepst 6
30 YenoBeuecTBO B 1
ouochepe 3emnu
bubnunorexa LIOK
Cocy1iecTBoBaHHE
33 1 https://m.edso0.ru/863ebal
MIPUPOJIBI M YeIOBEYSCTBA o
Pe3epBHbIii ypok.
34 O00011IeHNE TEMBI L
«Coo0bmiecTBa 1
9KOJIOTHYCCKUE CUCTEMbDY
OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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