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HOACHUMTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHYECKYID OCHOBY IS
OTpe/ieNieHUs] TMOAXOA0B K (POPMHUPOBAHUIO COJCpXKAHUS Y4YEOHOTo IMpeamMera
«buonorus» coctaBunM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIeM, COJep)KaHMsl, pe3yJbTaToB OOydeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIMIAX, XapaKTepPU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero oOpazoBanusi B Poccuiickoit ®Dexpeparuu, a TakkKe MOJIOXKEHHUS O
cnerupuke OMOIOTHH, €€ 3HAYCHUHU B MTO3HAHUH KUBOU MPUPOLI U 0OCCIICUCHHUH
CYILIECTBOBAaHMs 4YesioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NPEACTaBICHHE O LEelsIX, 00 oOuiei
CTparerud OOydYeHHs, BOCHHUTAHUS W PA3BUTHS OOYYAIONIMXCS CPEACTBAMHU
ydueOHOTO mpenmera «buomorus», omnpenenser o00s3aTeNbHOE MPEAMETHOE
collepKaHUE, €ro CTPYKTypy, pacmpeneiieHue 1o paszielaM H  TeMmaw,
PEKOMEHIyeMYI0 TOCJIEI0BATEIbHOCTh M3YUEHHUsI YUYeOHOro MaTepuaia ¢ y4éTomM
MEXIIPEAMETHBIX W BHYTPHIIPESIMETHBIX CBS3CH, JOTHKH 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B nporpamme mno OuHONOTMM TakKe YYMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEJAMETHBIM pe3yjIbTaTam
oO0yueHus B (OPMHpPOBAaHMH OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOy4YarolIUMXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbIi ypPOBEHb) pean30BaH
NPUHIIMI TIPEEMCTBEHHOCTH B HW3Y4Ye€HUU Owuosoruu, Omaromaps 4emy B Hel
MPOCMATPUBACTCSI HANpPaBJICHHOCTh Ha pPa3BUTHE 3HAHWHA, CBSA3AHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMIHOCTH, SKOJOTUYECKOTO MBINIJICHUS, PEJCTaBICHUN O 3J0POBOM
oOpase >XM3HM M OEpPEKHBIM OTHOIIEHHUEM K OKpYXKaloleld MPHUPOIHONU Cpee.
[TorTOMy Hapsmy ¢ W3ydeHHEM OOIEeOMOIOTHUECKUX TEOPUH, a TaKXKe 3HAHUN O
CTPOSHHUH >KMBBIX CUCTEM PA3HOTO PaHTa M CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yAEICHO BHUMaHHUE HCIIOJIh30BAHUIO
MOJTYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JJISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCJIe: TMPOMUIAKTUKU HACICACTBEHHBIX 3a00JE€BaHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJOTUYECKU
1eJIeCO00Pa3HOT0 TOBEACHUSA B OKpY)KAIOIIeH TPUPOTHOW Cpene, aHamm3a
BIIUSHUS XO3SHUCTBEHHOHN JESITEIIBHOCTH YEJOBEKA HAa COCTOSHHUE MPHUPOIHBIX M
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHMSI K MPUKIIATHON HATIPABICHHOCTH
y4yeOHoro npenmera «buosorusy MpoaUKTOBAHO HEOOXOIMMOCTBIO 00ecreueHus



YCIIOBUHM JIJIsl pEIICHUs OJTHOM M3 aKTyallbHbIX 3aJ]au IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHMs, KoTOpas Impeanonaraer (GOpMUPOBaHHE Yy  OOyYarolIUXCs
CIIOCOOHOCTH aJlaiTUPOBAThC K HW3MEHEHUSAM JIUHAMHYHO PpPa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpa.

buonorust Ha ypoBHE cpenHero oOmiero oOpa3oBaHHUS 3aHMMAeT Ba)XKHOE
Mecto. OHa obGecrneunBaeT GOpMHpPOBAHWE Yy OOYYAIONMUXCS TPEICTABICHUNA O
Hay4YHOU KapTUHE MHpA, paclIUpseT U 000OMIAeT 3HAHUSA O KUBOW NpPHUpOJE, €€
OTJIMYUTEIbHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMd M 3BOJIOLUH, CO3AAET
yCIOBUSL  JJIA: TIO3HAHWS  3aKOHOB  JKUBOM  mpupoasl, (OpMUPOBAHUS
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HaBBIKOB 3JI0pOBOTO M 0Oe30macHOro obpasa
KU3HH, IKOJIOTMYECKOTr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K KMBOM MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne GMOJIOTUSI UMEET TAKXKE JUISl PELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero oOpa3oBaHus,  COLHUAIM3ALNU
oOyuarouxcs. M3yyenue 6uosornn oOecrieyuBaeT yciaoBus Uil (pOpMUpOBaHUS
WHTEIJICKTyalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET HMHTErpaliu OWOJIOTMYECKUX 3HAHUHU C
IPEICTaBICHUAMU U3 APYTUX YUY€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaguu. Ha3zBaHHbIE TOJIOKEHUS O MpEAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorus» CcOCTaBUIM OCHOBY JMJIA ONpENEJEHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpUPOBAHUIO €ro COAEpKaHMs, IPEICTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

Ot60op coxepkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOTO MOAXO0/Ada, B COOTBETCTBUU C
KOTOPbIM OOy4aromuecs: JOJKHbI OCBOMTH 3HAaHWA W YMEHHs, 3HAUUMBbIE IS
(GopMupoBaHus o0OIIEH KyJIbTYpbl, ONPEACNAIOIIME aJeKBaTHOE IOBEICHHUE
YeJIoBeKa B OKPYJKAroOIIeH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTeabHOCTH. Oco00oe MECTO B ATOM cHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIyKaT OCHOBOW Jisi (pOPMUPOBAHUS
IIPEIACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COAEpKaHUA Y4YyeOHOro MaTepuajlia B Hporpamme Io
OMOJIOTUM OCYIIECTBICEHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX dKUBOUM MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorusp»
BBIJIEJICHBI CIICAYIONINE COJepKaTellbHble JUHUM: «brosnorus kak Hayka. Metomabl
HAy4yHOTo To3HaHus», «KieTka kak Ouosornueckas cucrema», «OpraHuzM Kak



ouonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpPraHUYEeCKOTO MHUPAy,
«IBONIOLMSA KUBOU NPUPOABD», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp uzyueHus yueOHOro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIHMOHAIHHOU
OpraHu3allid >KMBBIX CHCTEM pa3HOrO paHra H NPHOOPETEHHE YMEHHI
WCIIOJIb30BaTh ATH 3HAHUS /IS TPAMOTHBIX JIEHCTBUN B OTHOIICHUU OOBEKTOB
’KUBOU MPHUPOJBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6azoBom
yYpOBHE 00€CreunBaeTCs pelICHUEM CIIeAYIONINX 3a/1ay:

OCBOEHHE OOYYaIOIUMUCS CHCTEMbl 3HAaHUM O OMOJOTMUYECKHUX TEOPHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOM
ig (HOpMHUPOBAHMS MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHUS, CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM PA3HOI'0 YPOBHS OpraHU3alll{, BBLAAKOLIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCJIEIOBAaHMUIX B OMOJIOTHH,

(opMHpoBaHrE y OOY4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B IpOLECCe aHANW3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, WAEH M MOJAXOAOB K H3YYEHHIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OPraHU3alUY;

CTAaHOBJICHHE Yy oOydarommuxcss oO0meil KyJabTypbl, (DYHKIIHMOHAJIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSACHATh U OLICHUBATH SIBJICHUS OKPY>KAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHWI M OMNbITA, MOJIYYECHHBIX IPHU
W3YYeHUH OUOJIOTHH,

dopMupoBaHrMe Yy OOy4YalOIIMXCSd YMEHHMA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATENbHOCTH YEJIOBEKa, PpPa3BUTUHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHTAHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IMO3HAHUS UYEJIOBEKOM >KMBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOMIOICHUS DTUYECKUX
HOPM TIPU POBEACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBILIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 111 (GOPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

MpUMeHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH IMOCJEICTBUI CBOEH AESITENBHOCTH 10 OTHOILLIEHUIO K OKPY>KaIOIIel cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COONIOICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero ooOmero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00s3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOMSIIUM B
CoCTaB NpeaMeTHOMN 00aacTh « EcTecTBeHHO-HAay4UHbIE IPEIMEThD.



Jliist m3ydennsi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO O0IEro 00pa3oBaHMsI
otBoauTCsA 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hememo), B 11 kinacce — 34
yaca (1 gac B Hezenio).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, puiiocopueil, STUKON, SCTETUKON U MPaABOM.
Ponr Owonormn B (HOpMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OHOJOTMYECKUX HAYK.

MeToabl MO3HAHMS KUBOM MPUPOBI (HAOIIOEHUE, SKCTIEPUMEHT, ONTUCAaHUE,
U3MEpeHue, KiIaccupUuKalus, MOJETUpPOBaHUe, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JleMoHcTpanumn:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, k. Yorcon n @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD».

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHME pa3IMYHBIX METOAOB IPHU
M3YyUYECHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

XKupble cuctembl (OMOCUCTEMBI) Kak MpeaMeT uzydenust ounonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pasHOOOpa3ue. Y POBHU OpPTaHU3AIMKU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKHU ), OMOChEpPHBIH.

JdeMoHcTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HW», « YPOBHHU OpraHU3aIUN
KUBOU MPUPOIBD).

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB ¥ CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BelIeCTB B KkieTke. l[lomnepxanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHne OenKOB. AMUHOKHCIOTBI — MOHOMEPHI OEITKOB.
He3aMmeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OEITKOBOM MOJIEKYJibl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASl CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonormyeckue
(GyHKIMN OEIKOB.



depmeHTsl — Owonormyeckue Karamuzatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM TEHTp, cyOcTpatHas crnemuduunoctb. KodepmeHTsl. ButamuHbl.
OTnuuust PepMEHTOB OT HEOPTAaHMYECKUX KaTaIH3aTOPOB.

VYrineBonapl:  MoHOcaxapuabl  (IVIIOKO3a, pubo3a U J1e30Kcupr003a),
aucaxapuipl  (caxapo3a, JaKTo3a) M MoJIMcaxapuabl (Kpaxmaj, TJUKOTEH,
1esutoo3a). buonornueckne GyHKIUU YTIIEBOIOB.

Jlumunel:  Tpurmuuepuasl, Gocomunuabl, crepouabl. [HapodHUIBEHO-
ruipodoOHble  cBoiicTBa. buonoruueckue ¢Gynkuuu unuaoB. CpaBHeHHE
yTJIEBOIOB, OEJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUHU.

Hyxkneunoseie xkucmorel: JHK wu PHK. Hykimeornaer — MoHOMeEpHI
HyKJIeuHOBBIX KucHoT. Crpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[{uronorus — Hayka o kieTke. Kilerounas Teopust — npuMep B3auMOACHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHHS KIETKH.

Knerka kak wuenoctHas kuBas cucrteMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTasi HapyxHasi memMOpana, monekysbl JJHK kak renerudeckuil ammapar,
CUCTEMa CHHTe3a Oellka.

Tunsl KkIETOK: 3yKapuoTHyeckas W Ipokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MPOKapHOTUYECKOM KieTku. Kierounas creHka Oaktepuii. CTpoeHue
AYKaApUOTUYECKON KIETKH. (OCHOBHBIC OTJIMYMS PACTUTEJIBHOM, >KUBOTHOM H
IrpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMmemOpanHbie opraHounbl kietku: OIIC, ammapar ['ombmxw,
mm30coMbl.  [loyaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIAPHUH, IIJIACTUIBI.
[IpoucxoxkneHne MUTOXOHIApPUM u TiacTua. Bunbl mmactun. HememOpannbie
OpraHoOUbl KJIETKU: PHUOOCOMBI, KIIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKH. OyHKIUHA OPraHOMAOB KJIETKU. BKittoueHus.

SAnpo — perynaropHblii HeHTp kiaeTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [lx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B AKUBOU MPUPOJIE».

Tabmumsr u cxemsl: «llepuoanueckass TabmuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MoseKyJbl Boab», «brocunres 0enka», « CTpoeHrue MOJIEKYJIbl OeNKay,
«Ctpoenue ¢pepmenta», «Hyknennorsie kuciotel. [JHK», «CtpoeHue mMosiekyibl



AT®», «CtpoeHue 3yKapHOTUYECKON KIeTKW», «CTpOEHHE JKUBOTHOM KIIETKWY,
«CtpoeHue pacTUTEIbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CtpoeHue saapa KIEeTKn», « Y IIeBoAbDY, «JIMmuasD.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE i MPOBEACHHUS
HaOJIOJICHUI, W3MEPEHHM, SKCIIEPUMEHTOB, MUKPOIIpPENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlaboparopHass pabora No 2. «HM3ydyeHue CTPOCHHUSI KIETOK PACTECHHI,
KUBOTHBIX M OaKTepUil MOJ, MUKPOCKONIOM Ha TOTOBBIX MHUKpOIpENaparax U Ux
OTIMCAHUE.

Tema 4. ’KusHenessTe IbHOCTh KJIETKH.

OOmeH BelecTB, Wik MeTadoIu3M. ACCUMUIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUS (PHEPreTUYecKuid OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHHUsI BELIECTB M JHEPrUd B TMOHUMAaHUU
MeTabou3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTpOMHBINA U rerepoTpodHbIii. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILICHUHN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBas (Qa3bl (oTocuHTe3a. Peakuuu
doTocunTe3a. DPheKkTUBHOCTh HOTOCHMHTE3a. 3HaUCHUE (HPOTOCUHTE3a IS KU3HH
Ha 3emuie. BausiHue ycioBuii cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
IPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTE3. XEeMOCUHTE3UpYIolue OakTepun. 3HAaUCHUE XEMOCHHTE3a sl
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KJeTke. PacierniieHue BelecTB, BBIJCICHHE H
aKKyMYJUPOBaHHE DJHEPrud B KJIETKE. OTambl DSHEPreTUYECKOro oOMeHa.
I'mukonu3s. Bpoxkenwe u ero Buabl. KucimopogHoe OKHCIEHUE, WU KJIECTOUYHOE
JbIXaHUE. OxkucnurenbHOe dhochopunupoBanue. D¢ hHeKTUBHOCTH
AHEPreTUYECKOro ooOMeHa.

Peakumm wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus renetmdyeckoil mHPOpMaANMU B KIETKE. | €HETHYECKH KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuate3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBaHwe amMuUHOKHUCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrtepuodaru. bonesnu pacTeHui, S>KUBOTHBIX U YEJIIOBEKA, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — BozOyautens CITN/a.



OOpatHast ~ TpaHCKpHUNIMs, peBepraza W  uHTerpasa. llpodunaktuka
pacupoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupsizes.

Tabnunpel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MHUTOXOHIAPUSY,
«OHepreTrueckuil oOMen», «Xmoporuact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHue u QPyHKIIMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM nukin Bupyca CIIN/a,
0akrepuodaray, «Permmukarus [JHK».

O6opynoBanue: mMoxaenu-ammnkauuu «Yasoenue IHK w tpanckpunumsy,
«buocunres 6enkay, «CTpoeHne KIeTKku», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii UK, WM S>KU3HEHHBIM LMKI KieTku. WHTepdaza U MuUTO3.
[Ipoueccel, npotekatomue B uHTepdaze. Pemnukanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0op — KapHOTHIL
JIunnouaHeli M TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpHI. XpomaTupbl.
[{utomorndyeckue OCHOBBI Pa3MHOXKEHUSI W  HWHIWBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — muto3. Cramnu muto3sa. [Iponeccsl, mpoucxondmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecroyioe U 1mosnoBoe. Buabl 6ecnonoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BEI€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OpPraHU3MOB, €0 3HAYEHUE NI CEJICKIUU.

[TosoBOE pazMHOKEHHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun meno3za. IIpoueccsl, MpoOUCXOdIlMe Ha CTagusiX Meiosa.
IloBenenne xpomocoM B Menosze. Kpoccunrosep. buonormuyeckuit cmbica U
3HAYEHUE MEWO03a.

['ameTtorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TosoBBIE JKe€J€3bl: CEMEHHUKU W SAUYHUKU. OOpa3oBaHHE U pPa3BUTHE IOJIOBBIX
KJIIETOK — TameT (CrepMaro3oui, SHLEKIETKAa) — CIEepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHMS SWILEKIETOK M crepMaTo30ua0B. OIIog0TBOPEHUE.
[Taprenorenes.

NunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Dtanbl 3MOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
ApobnieHue, racTpyisuusi, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAOMOPUOHAIIBHOTO Pa3BUTHS: MpPsAMOE, HenpsAMoe (JIMYMHO4YHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pasButue pacrenuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTaJINU PA3BUTHSL.

JemoHcTpanum:

Tabmuupr u cxembl: «®DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oaktepuit», «CTpOeHUE TMOJIOBBIX KJIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mutos»,
«Menosy», «IIpsmoe u HenpsaMoe pa3BuTue», «l'amMmerorenes y MIeKONUTAIOMUX U
4eJI0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOII, MHUKPOITPENapaThl «Crniepmato3ounapbl
MJIEKOIIMTAIOLIET0», «SIMIEKIeTKa MIEKonuTaromero», «Kapuoknues B KiIeTKax
KOpEIlIKa JyKa», MAarHUTHAas MOJEb-alluIMKanus «/leeHue KIeTkn», MOJEIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHbIe U IpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora No 3. «HaOmroneHue MuTO3a B KIIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHass pabora Ne 4. «M3yueHHWe CTpOEHHs TIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKd. Poip nuronoruu
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiam poccHCKUX U 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKH. MeTolbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
LUTOTEHETUYECKUM, MOJEKYISIPHO-TeHeTH4YeCKui). (OCHOBHBIE T'€HETUYECKUE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennaenem.
MoHorubpuiHoe CKpeluBaHWe. 3aKOH €IMHO0Opa3usi THOpUIOB MEPBOTO
nokosieHud. IlpaBuno JOOMHHUpPOBAaHMS. 3aKOH PpPaCUICIUICHUS MPU3HAKOB.
['unotesa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEIOBaHHS
npu3HakoB.  lluToreHeTHYecKue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanmm3upyomee cKkpenBanme. Vcrnoap30BaHne aHAIM3UPYOLIETO CKPEIMBaHUS
IUTSI OTIpEICNIeHUsI TEHOTHUIA OCOOH.

CuemienHoe  HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBaHHUIO FeHOB. HapymieHne cueruieHus reHOB B Pe3yJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.



I'enetuka nmona. XpoMOCOMHOE ompeAeieHrue nosua. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omorametrHsle M reTeporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s M BapUallMOHHAS KPUBAS.
Hopma peakuum npusHaka. KonnuecTBEHHBIE M KAYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakuuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacneactBenHasi, wiM TeHOTUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Mei03 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTH. MyTalinoHHas u3MeHUUBOCTh. Kitlaccudukanus myTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 npu4uHbl MyTaludi. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieICTBEHHOM n3mMeHunBoctu H. Y. BaBuiiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHCAIOTHYCCKUM, OJTM3HEIOBEINA, IIUTOTCHETHICCKUM, OMOXUMUYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCJIE C IIOMOIIBIO
[II1P-ananu3a. HacmeacTBeHHsle 3a00JIeBaHUS YEIIOBCKA: T'CHHEBIC OOJIC3HU,
0OJIE3HH C HACJIEACTBEHHOW MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtnueckue HW TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0pOBOTr0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hell. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEAUITMHCKON
TE€HETUKU B MPEJOTBPAICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHUI YeIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxeMmbl:  «MOHOTMOPUAHOE  CKpeIllMBaHUE U €ro
LATOTEHETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHWS W €ro LHUTOrE€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpuaHoe  CKpellMBaHHEY,
«luTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIBaHUSY, «Meiio3y,
«B3anmMoAenuCcTBUE QJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl PACTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEAOBAHUSA,
CUEIUIEHHOTO C mnosiom», «KapuoTumbsl dYemoBeka ¢ KUBOTHBIX», «Buasbl
U3MEHUYMBOCTHY, «MoaudukanroHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopa», «I'eHeTrka rpymim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MoAeIU-aMIIUKau «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Henonnoe nomuuupoBanuey, «Jurubpunnoe ckpenimBanue», «llepekpéct



XpOMOCOMY», MHKPOCKOII M MHKpompemnapaT «Jlpo3zodpumna» (HOpma, MyTanuu
(OpMBI KPBUILEB U OKPACKH Tema), repOapuii «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHasi pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPHUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW.

JlabopatopHnasi pabora Ne 7. «AHanu3 MyTanui y apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHME U aHaIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKICHUE CEIICKIUU U JTOMECTUKALHUS.
Yyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOT000pas3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOXKIEHUSI JOMAITHUX KUBOTHBIX. CopT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIuU. MaccoBBI U MHAMBUYAIbHBINH OTOOPHI B
CEJIEKIIMM pAacTeHU U KUBOTHBIX. OIlleHKAa 3KcTepbepa. baum3KkopoacTBEeHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nunaus. CKpelMBaHUE YUCTHIX JIMHUH.
I'ereposuc, unu rubpuaHas cuia. HepoacTBEeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
NOJIyYEHUE TOJUIUIONIOB. JIOCTUXKEHUSI CEJNEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. IJTambl
co3ganusi pexomoOuHanTHoW JIHK wu TtpaHcrennsix opranuzmoB. Kierouynas
uHxxeHepus. Kiietounble KyJIbTypbl. MUKPOKIOHAIBHOE PAa3MHOXECHUE PACTEHUM.
KiioHnpoBanne BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okosornueckre M Atuyeckue  npodsnemsl. MO  —  reHeruyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. W. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuiel U cxeMbl: KapTa «lleHTphl MPOUCXOXKICHHS M MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «PadoTer akagemuka M. ®@. lBanoBay,
«lomunnounusa», «OObeKTH OMOTEexHONOTHHY, «KileTouHble KymbTypel W
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM».

OO6opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».



JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CEJEKIMH PAcTEeHUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYacCTOK, B TEIJIMYHOE XO34KMCTBO, J1IAOOPaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KITACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHUS! JBOJIIOLMOHHON TEOPUU. DBOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusHUE 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHY U JPYTUX HaYK.

CBugerenscTBa 93BOJIONUU. [lameoHTONIOTMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IMuUsg SMOPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, aHAJIOTUYHBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MYyTeH y BcCex
OpraHU3MOB.

OBomonnonHas Teopuss Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHM3MA. JIBWOKyIIME CHIJIBI DBOJIIONMU BHUJIOB 1O JlapBuHY (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckas Teopust 3BooIuu (CTI) u e€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBosonus. [Tomymsiuys kak eIMHUIA BUIa U SBOJIIOIUH.

JBrxymue cuibl ((hakTopbl) SBOIIOLMUA BHIOB B MpUpoJe. MyTallMOHHBIHI
MpoIecC M KOMOMHATHMBHAST M3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI U Apeiid
reHoB. M30Ji1ust 1 MUTpalus.

EctectBennbiit oT00p — HampaBistonmii  ¢dakrop sBoionun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysibTaT 3BOJOIUU. [Ipumepsl
MIPUCTIOCOOJICHHM Y OpraHu3MOB. ApoMop(h03bl U UAMOATATI TAIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Makposposmorusa. Dopmbl  3BosOIMU:  puUIEeTHYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, napauiesbHas. HeoOpaTuMoCcTh 3BOTIOIIUH.

[IpoucxoxieHre OT HeclelUalIu3upOBAHHBIX MpeakoB. [Iporpeccupyromas
crienraIn3anys. ATanTUBHAS paiAaLIUs.

JdeMoHcTpanuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHUyYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUIN,
«MHorooOpa3ue  mopon  kuBOTHBIX»,  «[lomymsmum»,  «MyTannoHHas
M3MEHYHBOCTHY, «Apomopdo3b», «Umnoamantamum», «OOImas aereHepanus,
«/IBmxkymue cuibl 3Boionuny», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
Hapsuna», «boppba 3a cymiectBoBaHue», «IIpucrnocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BHI000PA30BAHHEY.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HAOOp IJIONOB M CeMsH, KoJuleKius «[Ipumepsl 3alUTHBIX MPUCTOCOOTICHUHN Yy
KUBOTHBIX», MOJENIb «OCHOBHBIC HaIlpaBICHUS DBOJIOLMI», 00BEMHAS MOJEIh
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapta wmupa, Koiuiekuus «Dopmbl COXpaHHOCTH
HCKOIAEMBbIX JKMBOTHBIX M pacTeHuh», Mojelb ammmkanus «llepekpéct
XpOMOCOM», BJIaXHble Ipenaparbl «Pa3Butue HacexkoMoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPBUIbEB U
OKpAackKu Tena).

JlabopaTopHble U IpaKTHYECKHE PAdOThI:

Jlabopatopnast padora Ne 1. «CpaBHeHuE BHUAOB MO MOPQPOIOTUYECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «OnmcaHue NpucIoCOOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHbBIE TPEACTABIEHUS O 3apOXKICHUM KU3HUA. HayudHble THIIOTE3BI
BO3HUKHOBEHHUSI JKM3HUM Ha 3emuie: abuoreHe3 W mMaHCHEpMHs. XHUMHUYECKas
ABONIONMSA. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCNEPUMEHTAIBHOE TOATBEPKICHUE XUMUYECKON IBOTOIMK. HavanbHble STansb
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHUE NPOTOKJIETKHU. llepBble KIETKM M HUX IBOJIOLUA.
dopMUpOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3HuM Ha 3emuie mo spam U nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. [laneos3oiickas spa u e€ mnepuoabl: KeMOPUNCKUH,
OPIOBUKCKUH, CUITyPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: IMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.



XapakTepucTruKa KiuMaTa U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMKA PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
XKUBOTHBIX. [[0siBNIEHNE, pacBET U BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOr0 MHpa KaK OTpakeHHe »3Boytouud. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOITIOJIOTHs KaK Hayka. Pa3Butue npeactaBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3JINyuus YeJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakropel) — aHTpomoreHe3a.  HacnenctBeHHas
W3MEHYUBOCTh M €CTECTBEHHbIH 0TOOp. OOIIecTBeHHbII 00pa3 KU3HH,
M3rOTOBJICHHE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEPTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku MCKOmaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHUS, 00JACTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HHU, OPYIU.

YenoBeuecknue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUHAsS
(eBpasuiickasi),  HErpo-aBCTpajoujiHas  (dKBaTOpUaibHAsi),  MOHTOJIOMHAS
(a3uarcko-aMepukaHnckasi).  UepThl  MPUCIOCOOJEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHS. EIMHCTBO 4YeNOBEYECKHUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

IToptpetsl: @. Penu, JI. Ilactep, A. M. Onapun, C. Muwmiep, I'. FOpu, 4.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3nmkHoBeHne CoJiHEUHOM cHCTEMBI», «Pa3BurHe
opraHudeckoro Mupa», «PacturenpHas kietka», <«OKHBOTHas  KJETKay,
«ITpokapuoTnueckast kietka», «COBPEMEHHAs CHCTEMA OPraHUYECKOr0 MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOTO 4YEJOBeKa», «JlpeBHelmme moam», «pesrue moau», «llepBbie
COBpPEMEHHBIE JI0IN», «YemoBeyecKkrue pach».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJIECNKU WIU
U300paKEHUST KaMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyowmia, ckpebsia), TEOXpOHOJOTHYECcKas Taliuia, KouieKuus «DopMbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKTUHYeCKUE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUUN U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcHsi «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIU WIN KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKoJIOrus Kak Hayka. 3aJjau U pa3feibl 9KOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOpPraHU3MEHHAs.

Okonornueckue (daktopel. Kiaccuduxanus skoiornueckux (akTopoB:
abuoTtuyeckre, OWOTHMYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AbGuoTtnueckue (hakTOphl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucniocoOneHust  OpraHM3MOB K  JEHCTBUIO  a0MOTHYECKUX  (HAaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTYyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HadeHHe OHOTUYECKUX B3aUMOJEHUCTBUN MJIi CYIIECTBOBAHUS
OpPraHMU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyJisiuud. OCHOBHBIE IOKa3aTeIH
MOMYJISILUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHamMuka YyuCI€HHOCTHU MOMYJISIUU U €€ PETryJIALIUS.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HB 3emun», «Cpenbl oOUTaHUS
opranusmoBy, «®ortonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU TOMYJISAUK UHDY30puu-Ty Penbkuy, «[Iutesbie nenm.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:

Jlaboparopnas padota Ne 3. «Mopdosnorunyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJSIIUNA Pa3HBIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa M IK0JIOTH4YeCKHE CUCTEMBbI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbsl OHOIIEHO3a: BUAOBAsd,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBs3M B
ouorneHose.

Okosornueckre cucrembl (dkocucteMsbl). [lonsitue 00 »3KocucTemMe W
ouoreonieHo3e. @DOYHKIUMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peyleHThl. KpyroBopoT BeIeCTB U MOTOK SHEPIHUHU B SKOCHUCTEME.
Tpoduueckne (muieBbie) YPOBHU JKOCHUCTEMBI. [luimeBble Iemd W CETH.
OcHOBHBIE TIOKa3aTeNu HKOCHUCTEMBbI: OHomacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nupamMuibl: TPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJISILHMS, pa3BuTue. CyKleccHs.

[IpupoaHbIe FKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMA XBOMHOIO
WJIM IHPOKOJIMCTBEHHOTO JIeCa.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1iCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpasue kak ¢akrtop ycroiumBocTH 3KocucTeM. CoxpaHEHHUE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB U CTpPYKTypa
ouocdeprr. JKuBoe BemecTBO u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aNbHOM DKOCHCTEMBI. JlMHaMHuYecKoe paBHOBeCHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB U OMOT€OXUMHUYECKUE LIUKIIBI AIEMEHTOB (yIiepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHUs B brocgepe.
I'moGanbpHbIe HKOTOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHue MIPUPO/IBI 151 YEJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opa3us Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpaBl€HUs MPUPOAHBIMU pECypcaMud W HUX UCIHOIb30BaHue. JlocTrkeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemn nuTanusy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOTEHHBIE  BO3JEUCTBUSA Ha IpUpPOAY», «BaxHeilmume HMCTOYHUKU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOa», «[louBa — BakHelas cocTaBistomias
ouochepry, «DakTopsl gerpaganuu mouBy», «llapaukoBeiii d3hdexTy, «DakTopsl
PaIMOaKTUBHOIO 3arpsi3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouocheps»,
«Pacrnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpupoIe».

O6opynoBanue: Mopenb-anmIuKamnus « TUnudHble OMOIIEHO3bI», TepOapwHii
«PacturenbHbIe cOOOIIECTBaY, KOUICKIMH «broneHos3y, «Bpenurenn BakHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TepOapuud U KOJUICKIIMM pAacTeHUH U
KUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TPYIIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit @enepanmu, H300paXe€HUs] OXPAaHAEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUSA K PE3yJIbTaTaMm
OCBOCHHMS OOydalomMMHCSA TporpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICTICHBI CIIEYIONINE COCTABJIAIONIME: OCO3HAHKWE OOYYaIOIIMMUCI POCCUICKON
rPaXXJaHCKOM UAECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENICHNI0, HaJu4yhe MOTHUBAlUM K  OOy4eHUI0  OHOJIOTHUH,
I[eJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHUN JIMYHOCTA HAa OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HMCTOPUYECKUX TPAAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NESITEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa30BaHUs, HAJIMYME HKOJOTHMUYECKOTO IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» AOCTUTAKOTCS B
€MHCTBE Yy4YeOHOM M BOCIHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
TPAAUIUOHHBIMU POCCUNCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHATHIMH B OOIIECTBE MpaBUIaMH MU HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHS, PpA3BUTHS BHYTPEHHEW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXCHUSA K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TPYJla U CTapLIEMy MOKOJCHUIO,
B3aMMHOT'O0 YBaKCHHS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 U
TPAAUIHASAIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, npupoae U
OKpYXarollen cpee.

JIngyHOCTHBIE peE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus
JIOJKHBI OTPakaTh TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIINXCS PyKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMbITA JIESITEILHOCTH B MPOLIECCE Peaan3allii OCHOBHBIX HaIlpaBIICHUMN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIEeTrocsi KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHWE CBOMX KOHCTHUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MACATEILHOCTH IIPH CO3JIaHUM
y4eOHBIX MPOCEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATENbHBIX 3aJ1ay, BBIIIOJIHECHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYWUTHIBATh B CBOMX JICHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOSXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMAILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATCIBHBIX M HCCICAOBATEIBCKUX 3aJady, YBaKUTEIHLHOIO
OTHOIIICHUS K MHCHHUIO OINMOHCHTOB MPH OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPIKAHUS,

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpaXJaHCKOM UJICHTUYHOCTH,
NaTpUuOTU3Ma, YBAKEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH IEpE.
Pomuuoi, ropmoctm 3a cBOM Kpal, CBOXO PoauHy, CBOM S3BIK U KYJBTYDY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEIUIO M MaMSITHUKAM MPUPOIbI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CITIOCOOHOCTh OIICHUBATh BKJIAJT POCCHHUCKHX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OMOJOTHM, TOHUMAHUS 3HAYCHHUS OHOJIOTUM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uneiHas yOexxIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3ammte (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTENSIM, CO3/IAaHUIO0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPHUHATHS 1EHHOCTEHM CEMEWHOM KWU3HHM B COOTBETCTBHUM C
TpaauusiMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



MOHUMAaHUE YMOIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHMIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHHE
NPOSIBIISITH KAY€CTBA TBOPUECKOM TNIHOCTH;

5) ¢usuyeckoro BocnuTaAHUA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS H
AMOLUMOHAIBHOTO 0JIArONOJIyYusi:

MOHUMAaHUE W peaau3amus 30pOBOTO U 0Oe30macHOro oOpa3a >KHU3HHU
(3mopoBoe  mUTaHHWE, COONIOJEHHWE TUTHCHUYECKUX TPaBWJI W HOPM,
cOaaHCUPOBAHHBIA PEKUM 3aHATHH W OTIBIXA, pETyJsApHas QU3NIecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAHWE IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJJICKTHBHOTO
0€3011acCHOT0 MOBECHUS B CUTYALUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIFOJEH;

OCO3HAHHWE MOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MAacTEePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJOTUYECKON M COLMAIbHON
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSITh TAKYIO JACSITCIBHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm MpodheccHnoHaNIbHON e TENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiied mnpodeccun #  Pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O M CaMOOOpPa30OBaHHMIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH LEJIeCO00pa3HOe OTHOIICHHWE K MpHUpOJie KaK MCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OJKOJOTUYECKOW KyJIbTYyphl: TNPUOOPETEHHE OIbITa
MJJAHUPOBAHMSI TOCTYIIKOB W OIIGHKM MX BO3MOXKHBIX ITOCICICTBUMA ISt
OKPY’KarOUIEU CPEBI;

OCO3HaHHWE TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKUX MPOoOJeM W MyTed HuX
peIIeHMS;

CIIOCOOHOCTh MCIIOJIb30BaTh MPUOOpETaeMble MpPU HW3YYEHUU OUOJIOTHH
3HAHUS W YMEHUS TPU PEIICHHH TPOoOJIeM, CBSA3aHHBIX C PaIllMOHAIBHBIM
MPUPOJIONIONIL30BaHNEM  (COOMIOZICHME  TpaBWUJ  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHYy BHIIOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUM, NPHUHOCIUIMX BpEN  OKpYXKaloLIeH
MPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHYECKUE
NOCJIEACTBUS NPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HAJIMYKE PA3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHUS, IKOJIOIMYECKOW KYJIbTYpHI,
ombITa NEATEIbHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B II0O3HABATEJIIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN EATEIBHOCTH YKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJBTYpbl Kak CpEACTBa
B3aMMOJEHUCTBUA MEXY JIFOAbMHU U II03HAHUS MUPA,

MOHMMaHUEe crnenuduKkd OMOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
IOpPEICTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOuiecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEHIeHHH NpodiIeM
COXpPaHEHMS IIPUPOIHOTO PAaBHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHJIM3ALNU:
o0OecrieueHrss HOBOT'O YpPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3/1aHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTMM, CIOCOOHBIX  pellaTb PEeCcypcHble  NpoOJIEMbl  pa3BUTHUS
4eJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OWOJOIMYECKHX 3HAaHUH B LEJIX
MOBBIIICHUST OOWIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydaromuxcs, (GopMupyeMoi
IpY U3y4YEeHUU OMOJIOTHH;

IIOHMMAHHUE CYLIHOCTU METONOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4yaemble 3HaHWMS J/JIs aHajiu3a u
OOBSACHEHHUSI SBJIICHUN OKPYXKAIOIIEr0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HayyHbIX (AKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MTOJYy4YEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
pelieHus mpo6ieM B peabHBIX )KU3HEHHBIX CUTYAlINAX;

OCO3HAaHHE LIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U MUCCIIEN0BATENBCKYIO NESITENbHOCT MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caMo00pa3oBaHnI0, K AKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HAHMA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ylbTaThl OCBOCHHUS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUMMbIE Ui (POPMHUPOBAHUS MHPOBO33PEHUS OO0YyUaAIOIINXCSA
MEXIUCHUTUITMHAPHBIE (MEXIpPEAMETHbIE) O0LIeHaAYYHbIE TOHATHSA, OTPaKaroIne
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SABJICHHE, MPOIECC,
CUCTEMa, Hay4dHbI (PaKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIEeIOBaHWE,  HAOMIOJEHHE,  HM3MEpPEHUE,  OKCIEPUMEHT U JPYrHXx),
yHHUBEpCajbHble ydeOHble JeHCTBUS (IO3HABAaTENbHbIE, KOMMYHHKAaTHUBHBIE,

PEryJSITUBHBIC), o0ecreunBaroIue dbopmupoBaHue GyHKIMOHATBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYYaloIIUXCs, CIOCOOHOCTh
00y4aromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHPOBO33pEHUYECKAE 3HAHWS W YHUBEpPCaJbHbIC yYeOHBIE JICUCTBUS B
MIO3HABATEIBLHON U COIMAILHOMN ITPaKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOTPAMMbI CPEIHEr0 OOIIero
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

Osiaagenne YHHUBEpPCAJIbHBIMH y4eOHbIMU NMO3HABATEJILHBIMH
JeliCTBHSIMH:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITeIbHO  (DOPMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh TIPU OCBOCHHWHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Ki1acCU(UKAIINK, 000OIICHHUS), PACKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHUM (BBIJACIATh UX XapaKTEPHBIC MPU3HAKH, YCTaHABIMBAThH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpEeNeNATh IEeTu JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTCPHH UX
JTOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LICTISIMU;

HCIIOJI30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIs 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pPaCCyKIeHUS (MHIyKTUBHBIC, JETyKTUBHBIC, IIO
aHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B PAacCMATPHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHUS,

MIPUMECHSTH CXEMHO-MOJIETLHBIE cpencTBa JUIS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUU B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TAaKK€  NPOTHUBOPEUM  pa3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pEIICHHUsS MPOOJEMbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepuaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBAaTh M  BBIMOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE ICHCTBUS:

BJIQ/IETh HaBBIKAMH Y4€OHO-MCCIIET0BATEIbCKON M MPOSKTHON JIEATETHHOCTH,
HaBbIKAaMH  pa3pelieHusi MnpoljeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIONIb30BaTh pPa3jMYHbIEe BUABl JEATEIBHOCTH TO TOIYYCHHIO HOBOTO
3HAaHUA, €r0 HWHTEPIpEeTAINH, MPEOOPa30BAHUIO M TPUMEHEHUI0 B YYeOHBIX
CUTyalUsX, B TOM YUCIIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh M (HOpPMYJIMpPOBaTh COOCTBEHHBIE 3aJauyl B 0Opa30BaTEIbHOU
JESITeIbHOCTU U )KU3HEHHBIX CUTYAlIMSIX;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHBIE CBSI3W W  aKTyaJlM3UpOBaTh 3ajaauvy,
BBIIBUTaTh TUNOTE3y €€ pelIeHMs,, HaXOAWTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3adaud  pPe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYLIECTBJISATh LI€JICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CHOCOOOB
NeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCUTh 3HAaHWS B IMO3HABATEIbHYIO M MPAKTHUECKYIO0 00JacTu
KHU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJIEH, MpEAJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax daHHBIX, B VIHTEepHETe), aHAIM3UPOBATH



nH(}OpPMAITHIO PA3INYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTE;

(GbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NTUUYHBIE METOJbI MPU MOUCKE U
oTbope Ouosornyeckor mHpopMalu, HEOOXOAUMOM Il BHITIOTHEHUS yYCOHBIX
3ajady;

mpuoOpeTaTh OMBIT WCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT U, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalIbHYI0  GOpMYy  MPEACTABICHUS
Oounonornueckoi nHMOpMaImu (cxeMbl, rpaduKH, TUArpaMMbl, TAOJIHIIBI, PUCYHKH
H IpyToe);

UCIIOJIb30BaTh HAyYHBIM S3BIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonoruyeckod uWHPOpMALMEH: TMPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (HOpPMYJIbI, ab0peBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3allUThl  WH)OpMaIuw,
MH(POPMAIIMOHHOM 0€30I1aCHOCTH JIMYHOCTH.

OBJajieHHe YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JUCKYCCHUU MO CYHIECTBY OOCy»KaaeMoM TeMmbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBHIMIOJHEHUS TMpeiaraeMoi
3aJlayM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIUN APYTUX yYACTHUKOB
JIMajora Uiv JUCKYCCUH);

pacno3HaBaTh HEBepOalbHBIE CpEACTBA OOIICHUS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PIMKTHI K BECTH IIEPETOBOPHI;

BIIQ/IETh PA3IUYHBIMU CIOCOOAMH OOIICHHS M B3aWMOJCHUCTBHUS, MMOHUMATH
HaMEpEeHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
1 B KOPPEKTHOU opMe HopMyIupoBaTh CBOM BO3PAKECHHUSI,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eI TeJbHOCTh:

MOHUMATh M HCIOJH30BATh MPEUMYIINECTBA KOMAHIHOW U WHIAWBUAYaTHHOM
paboOThI IPH peIIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MIPUMEHEHUS TPYIOBLIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JEHUCTBUA C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJUICKTHBA,



IPUHUMATh I[€JIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacupenensiaTb pojad ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYAaCTHHKAa KOMaHJIbl B
oOIIHii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

NpejjiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C MO3ULIHH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUIIMATHUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) caMmoopraHu3anus:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUIX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JIEUCTBHSIX M MOCTYINKAaX MO OTHOLIEHUIO K JKMBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYIKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJISATh IUIAH pEIIEHUs MpoOsieMbl C  YUYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHHUI;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIULUU B
pa3HbIX O00JIACTAX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJaJ€Th  HABBIKAMM  IO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, HMX pE3yJbTaTOB H
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peQIIEKCHH AJIsi OLEHKU CUTyalluH, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATh pEUIEHUS MO0 HUX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apPryMEHTBbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATEIIbHOCTH;

3) npuHATHE ce0s M APYTHX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apPryMEHTBl JPYTHX IIPU aHaIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crienupuyeckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUN U
peo0pa3oBaHUI0 3HAHWM, BUIBI JIEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTYaIUsX, 4 TAKKE B PEaTbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yJIbTaThl MIPEJCTABIICHBI 110 TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (DOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
Hay4YyHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX yUYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTUU, (PYHKIIMOHATHHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJICp)KaHUE OWOJIOTUYECKUX TEPMHUHOB M TOHATHI:
KU3Hb, KJIETKa, OpraHu3M, MeTadoiau3M (O0OMEH BEIIECTB U MpeBpallcHue
SHEPIruM), TOMEOCcTa3 (CaMOpEryslus), YPOBHEBasE OpraHU3alus JKUBbIX CUCTEM,
CaMOBOCIIPOU3BEJEHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHUE Wu3JlaraTb OMOJIOTMYECKHME Teopuu (KJIETOUYHAs, XPOMOCOMHas,
MyTallMOHHAsl, IIEHTpajbHasg J0TMa MOJEKYJsapHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4enus (o meHTpax MHOTOOOpasusi u
MIPOUCXOXKJICHHS KyJIbTYpHbIX pactennii H. M. BaBuioBa), onpeaensTe rpaHUIlbI
UX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BJIaJIeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OTNMCAHUE KUBBIX CHUCTEM, IPOIECCOB U SIBJICHHWM, OpraHU3alusi U MpPOBEIACHUE
OMOJIOTUYECKOTO  DKCIMEPUMEHTA,  BBIABHKCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCIETyEeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOITYYEHHBIX



pE3yJIbTaTOB, MCHOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUY MOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJCIAThH CYIIECTBEHHbIC MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB W MPEBPALICHHS PHEPTUU B KIETKE, (DOTOCHMHTE3A,
MJIACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio03a,
OIUIOAOTBOPEHUS, PA3MHOKEHHUS, WHIAUBUAYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHER);

yMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OUOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KU3HH C LEIpl0 oOecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBS
OKpY>KaIOIIMX JI0AeH, COOII0IEHUS] HOPM IPaMOTHOIO TOBEJCHHS B OKPY KaIoLIei
OPUPOJTHON cpele, MOHUMaHHE HEOOXOJUMOCTU MCIOIb30BaHUS JOCTHKEHUM
COBpEMEHHOM  Oumosorun W OMOTEXHOJOTMM  JJI1  palMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3a/layd Ha MOHO- H
IUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHIHOTO CKPEIIMBAHUA Ul NPEICKa3aHMsl HACJIEAOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOpPHBIE M IMpaKTUYECKHe padoThl, COOJII0IATh
npaBuiIa npu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLCHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOr0 COJAEP)KAHMSA, BKIIOYAIOIIYIO0 [ICEBJOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POPMALIUH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHME CO37aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTUH B CUCTEME HAy4YHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAAE POCCUUCKUX U
3apyOCKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTUU, (PYHKIIMOHATHHOU
IrPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUs KU3HEHHBIX 3a71a4;

YMEHHE DPACKpBIBaTh COJAEpKaHHE OMOJIOTMYECKUX TEPMHHOB M TOHATHM:
BU/I, TIOMYJISALUSI, TeHO(DOH, IBOJIOLUS, ABMKYIIUE CUIIbI ((DaKTOPHI) IBOJIIOIUH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BUI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



HKOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTBbI, PEAYyLEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OMoreoneHos, onocdepa;

yMEHUE HU3JIaraTh OWOJIOTHYECKUE TeopuH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponprimeBoro cxoxacrsa K. M. baspa, depenoBaHusi INIaBHBIX HalpaBlICHUH M
myTeit sBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. WM. Bepuanckoro),
ONpeaeNsITh TPAHULBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOII0/IEHUE U
OMKCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJOTHYECKOTO  OKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOIYYEHHBIX
pE3yIbTAaTOB, MCIIOJIB30BAHHBIX HAyYHBIX INOHSATUM, TEOPHM M 3aKOHOB, YMEHHE
JIEJIaTh BBIBOJbI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHSI OMOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOIMYJSIHUA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEMCTBUS SKOJOTMYECKHX (PAKTOPOB HaA OpraHM3Mbl, IEpeHoca
BEIIECTB M IIOTOKA SHEPIMM B 3KOCHUCTEMAaX, AHTPONOTECHHBIX H3MEHEHUH B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB W OMOTCOXMMHUYECKHUX
ITUKIIOB B OMocdepe;

YMEHHE NPUMEHSATh MOJYyUYEHHbIE 3HAHMS Al OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUU, JUISl NIPUHSTUS NMPAKTUYECKUX PELICHUH B IMOBCEIHEBHOMU
KU3HM C LENIbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbs M 340POBBS
OKPY’KaIOIIUX J0JeH, COOII0IEHUST HOPM IPaMOTHOTO MOBEICHUS B OKpY Karouei
OPUPOJHOM cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHHI
COBPEMEHHOM OMOJIOTUH JIJISl palliOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMBbI
MEepEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

yYMEHUE BBINOIHATh JA0OpPATOPHBIE U MpPAKTUYECKHUE pabdOThl, COONIOAATH
npaBuia npu paboTre ¢ yueOHbIM U Ta00paTOPHBIM 000PYI0BaAHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO  COJEP KAaHMs, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJI0OajdbHBIE  JKOJOTHMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN arrapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/mn P Konrpoabubie IIpakTuueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
b 2 .
MOTOTHA Kak Hayka 0 05 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
K 1
WBBIC CHCTEMBI U UX OpraHU3alus 0 0 httos://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
X 1
MMHUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X 6 0 1
FSHEASHTEILHOCTD IICTRH https://m.edsoo.ru/7f41c292
Pa3zmHOXEeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 0 1 bubnuotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 UBMEHYUBOCTD 8 0 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3moB. OCHOBBI 3 1 0 bubnnoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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 KJIACC

Koan4yecTBO 4acos DJIEKTPOHHbBIE
HauMeHoBaHUeE Pa3ieioB H TEM nudpoBLIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (udpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
DBOIIOIMOHHAS ONOIOT U 9 1 Bubmiorexa OK
https://m.edsoo.ru/7f41cc74
BoO3HMKHOBEHHE 1 Pa3BUTHEC KU3HU Ha 9 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
OpranusMel U OKpyrKaromias cpena 5 1 buGnuorexa [IOK
p py H peA https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
Co0011eCTBA U DKOJIOTHUYECKUE CUCTEMBI 9
https://m.edsoo.ru/7f41cc74
PesepBHOE BpeMs 2 Bubmiorexa OK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 25



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

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue u3yyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
bubmuorexa [JOK
buonorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Merto/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpakTuueckas padora Ne 1
«HMcnonp30BaHue Pa3IMIHBIX 1 0 0.5 bubmorexa LHOK
https://m.eds00.ru/863e6122
METO/IOB IPU U3yUYEHUU
OMOJIOTUYECKUX OOBEKTOBY
buonornueckue cucremsl, MpoLECCh 1 0 0 bu6mmoreka [IOK
U UX U3yYECHUE https://m.eds00.ru/863e6564
XuMU4YeCcKui cocTaB KJIeTKU. Boga u 1 0 0 bubmuorexa [JOK
MHHEpPAIBbHBIE COJIA https://m.edso0o.ru/863e674e
bu6mmoreka [JOK
benku. CocTaB u cTpoeHne OeIKoB 1 1 0 httos://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
KaTtanm3aTopsbl. JlabopaTtopHas
pabora Ne 1 «M3yuenue 1 0 05 bubnmnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3blI
WJIM KaTaasbl)»
bu6mmoreka [IOK
YreBoRsL. JI AL L 0 0 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

bubmuorexa [JOK

8 Hyxuentosbie kuciorsl. AT® 0 https://m.edso00.ru/863e6d5c
9 HcTopus u MmeToabl U3ydeHus 0 bubmumoreka [IOK
kieTku. Kierounas reopust https://m.edso00.ru/863e6e88
10 Knerka kak nienocrHas xuBas 0
cucremMa
CtpoeHune 3yKapuoTUYECKOMN KIIETKH.
Jlaboparopnas padota Ne 2
«M3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuii 0T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOITpernapaTax u ux
OITHCAHUE)
bu6mmoreka [JOK
12 OOMeH BelecTB Ui METa00IU3M 0 https://m.edsoo.ru/8636766¢
bu6mmoreka [IOK
13 ®otocnites. XemocHnres 0 https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTureckuii oomen 0 https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJIeTku. Muto3. JIlabopaToprast BuGmiorexa [IOK
15 pabota Ne 3 «HabumoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 Bruocunres Oenka. Peakiusa 0 bu6mmorexa [IOK
MAaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancrsuus — Guocknres beria 0 https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KkH3HT — 0 bubmuorexa [JOK



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.edsoo.ru/863e7540
bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
kieTok. Omno10TBOpEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnmnoreka [JOK
«HM3ydyeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax»
29 NunuBunyansHOE pa3BuTHE 0 bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 0 bubnuotexa [JOK
HAaCJIEeICTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACIEI0BaHUS
24 MpHU3HAKOB. MOHOTHOpHIHOE 0 bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKpelMBaHue. 3aKOH
25 §e3a131/1121/1f\[/10r0 H&iﬂfﬂOBaHHﬂ 0 bubmorexa [IOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
npusHakoB. JlJabopaTopHas padora
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpelnIuBaHus y Apo30(uiibl Ha
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneruxa nona. HacnenoBanue 0 bubmuorexa [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

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

3menunBocts. HenacnencrseHHas
M3MEHYMBOCTH. JlabopaTtopHast

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

paborta Ne 6. U3yueHue bubnnoreka HOK
28 . 1 0.5
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»
HacnenctBennas ”3MEHYHBOCTb.
29 Jlaboparopuas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30Q bl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax»
bubmuorexa [JOK
30 Fetieritka eiosexa 1 0 https://m.eds00.ru/863e8d78
PezepHbiit ypok. O0o0meHue no
31 TeMe «HaciencTBeHHOCTE U 1 0
W3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenekuus kak Hayka u npouece 1 0 https://m.eds00.ru/863e9214
33 MeToabl ¥ TOCTHKEHUS CEIIEKIINU 1 0 bu6mmoreka [JOK
pacTEeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHosorus Kak orpacib 1 0 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso0o.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME



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 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxkruueckue u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI

pecypcsbl

DBOJIOUS U METOABI €€ U3YUYeHHS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e

Hcropus pa3Butus npeacTaBieHUR 1 bubnuorexa [JOK

00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmoreka [IOK

Mukpossomows 1 https://m.edsoo.ru/863e9cle

[Tomynsius Kak IeMeHTapHas

€AMHUIA BUJA U SBOJIIOIIH.

JlaGopaTopnas pabora Ne 1 1 0.5 Bubnuorexa LIOK
https://m.eds00.ru/863e99c6

«CpaBHEHUE BHUJIOB T10

MOP(}OIOrHuecKOMy KPUTEPHIO»

JBroKyLe cuisl (3J1€EMEHTapHbIE 1 bubnnoreka [JOK

(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4

. bubnuotexa [JOK

EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0

Pe3ynbpTatsl sBOIIONMN:

MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

BU000pa3oBanue. JlabopaTopHas 1 05 bubnmuotexa [JOK

pabota Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde

MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé

OTHOCUTEIILHOTO XapaKTepay»

Hanpasnenus u nytu 1 bubnnoreka [HOK

MaKpO3BOJIIOLUU https://m.edso0.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

HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 R
e€ u3yueHus
1 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmumorexa [IOK
Ha 3emie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnnoreka HOK
Iepuo1am https://m.edso0.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENTBHOTO U KUBOTHOTO MHpA.
[IpakTuueckas padorta Ne 1 bubnnoreka [JOK
13 0.5
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJIICKITHSIX)
14 CoBpeMeHHas cuctema bubnunoreka [JOK
OpPraHr4eCKOro MUpa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnnorexka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
9eIoBeKa
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuorexa [IOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600IIeHNE TTO
19 TeMe «BO3HHUKHOBEHUE U pPa3BUTHE
KHU3HH Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmuorexa [JOK



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

(baxTopsl

AOGuoTtndeckue HakTopsbl.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTropHas pabora
No 4. «BnusHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa»
bubmuorexa [JOK
23 buortnueckue daxro
HOTHHECKHE (axTopb! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuér mioTHOCTH 0.5
MOIYJISUI pPa3HBIX BHJIOB
pacTeHun»
Coob1ecTBa OpraHu3MoOB — bubnmnoreka [JOK
25
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTEIIN IKOCHCTEMBI.
27 DKOJIOTHYECKUE MTUPAMUIbI bubmmorexa [OK
N PaMHIBL. https://m.edso00.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubnnoreka [JOK
AKOCHCTEMa 3eMIIn https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS bubnmnoreka [JOK

ounocdepsl

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 YenosedecTBO B Onocdepe 3emiu 1
33 CocylecTBoBaHUE PUPOJIBI U 1 bubnunoreka [HOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIil ypok. O000IIEHHE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE 1
CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10 34 95

[TPOT'PAMME



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




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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