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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPe3yNbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEHUS 0 cieudpuke
Ovonoruu, €€ 3HAYEHWUM B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo paszjiesiaM M TeMaM, PEKOMEHAYEMYIO0 MOCIEN0BaTEIbHOCTD
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMOJI0THHY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIJIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrNYECKOro 00pa30BaHMs.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil yPOBEHB) peaan3oBaH
OPUHLIMAII TPEEMCTBEHHOCTH B HU3y4YE€HHUU Ouoyioruu, Onaronmapss 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpMEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILIEHUS, MPEICTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTHHU YAEJICHO BHUMAHUE HCHOJIb30BAHUIO
MOJIyYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIEBaHUN 4YellOBEKa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXAIOUIEW NPUPOJHON CpeJle, aHaIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH YYEOHOro mpeaMera
«buonorus NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEeHHUS YCIOBHM ISl peIICHUs



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHe cpenHero o0Omero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJINYMTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3IAET
yCIIOBUSL  JJIA: TO3HAHWS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecreurnBaeT ycuoBus sl (GOpMUPOBAHMS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YUYEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY J[UId ONpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MNPEACTABIEHHOIO B IPOrpamMMe MO
OHOJIOTUH.

Ot60op comepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJIbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHWUA U YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIECH KYyJbTYphI, ONPEACISIONIME aJeKBAaTHOE TOBEJCHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOopMUpPOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOUM OpraHu3aiuu u
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kietka kak Ouonornyeckas cucrema», «OpraHu3zMm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHu4ecKOro MHUpay,
«OBOJIIOLMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KUZHEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (pOPMUPOBAHUSL TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO00Opa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
pPa3HOT0 YpOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
OnoIorNy;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MIPUPOJIbI, HEOOXOIUMOCTH OEPEIKHOTO OTHOUICHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbBHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE IPEIMETHI.

Jlst u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kitacce — 34 yaca
(1 yac B HeneMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ouonorun B popMUpPOBAaHUU COBPEMEHHON HAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYECHUHU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbhl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — OnosoTnueckue Katanm3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxapo3a, JakTo3a) W mHoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIEJUTI0N03a).
buonornyeckue GpyHKIINM yrIeBOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYUHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJ1enHOBBIX KucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OOuiye nmpu3Haku KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpoKaproTUYecKkor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxw,
nn30cOoMBl.  [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1uiactun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. OyHKIUY OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JleMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacmpenenenre XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb, «brocunTtes Oenka», « CTpoeHne MOJIeKyJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sqpa KIEeTKu», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OIHCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOpHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE SHEPTUHU B KJIIETKE. DTallbl SHEpreTuueckoro ooMeHa. I'nmukomnus.
bpoxenne u ero Buibpl. KUCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEKTUBHOCTh FHEPTETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KJIETKe. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuHokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hekinerounsle ¢popMbl xu3HU — BUpychl. Uctopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oomMen», «Ximopomiact», «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenne u pyHKIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay», «I eHeTHUecKuid Koay,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mmojieib cTpykTypsl JJTHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNornyeckue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murtosza. IIpomeccsl, nmpoucxonsimye Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buosiornyeckuid CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie »xkene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuME M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMaTOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHHUsl SULEKIEeTOK U crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pa3ButTue. THIIBI
NOCTAMOPHUOHAJIBHOTO PAa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HempsiMOe pa3BUTHE», «I 'aMeTOreHe3 y MJIECKONMUTAIONIUX U
yeaoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmoznenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TEHETUKH. MeETOoIbl TEHETUKH (THOPHI0JIOTHICCKHM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCcKuil). (OCHOBHBbIE T'€HETHYECKUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €IMHO0-00pa3us THOPHUIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaAHUS. 3aKOH PACIICIUIEHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMOoMHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupytolee ckpeumpanue. cnoap30BaHue aHATU3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyleHne cluenieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OoMoraMeTHole W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KoMuecTBEHHbIE M KAaYECTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOWMHATHUBHOM
W3MEHUYMBOCTUA. MyTarmoHHas U3MeHUINBOCTh. Kimaccudukamnmsi MyTamuii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYuHbI MyTanuil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJTM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUS 4YEJIOBEKAa: TEHHBIE OOJE3HH,
00JIe3HU C HACIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IIUTOTCHETHUECKast
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBanus», «Menos», «B3aumoaencTBue aaieilbHbIX T€HOBY», «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX U 4e€JOBEKa», «I eHeThka moiyia», «3aKOHOMEPHOCTH
HAaCIIEIOBaHUsI, CLUEIUICHHOTO ¢ mosiomM», «KapuoTumbl 4yenoBeka M >KMBOTHBIXY,
«Bunpl uasmeHunBocTy», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HacniemoBanue
pesyc-dpaktopay, «'eHeTuka rpyrim KpoBu», « MyTalluoHHAsE ”3BMEHYHBOCTD).

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTaru GopMbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHOW KPUBOIN.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa M MPOLECC. 3aPOKIACHUE CENEKUIUU U JOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCX0XKAECHHUSI © MHOTO00pa3Hsl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OIlEHKa JKCTeppepa. bIm3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes 1 nojryueHue
HOJITIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepusd. Kietounsle KyJlbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnonnus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI W JOCTUXKEHHUS CEJIEKIMU PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHUS 3BOJIIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTMU U APYTUX HAyK.

CBuzerensctBa »BoMOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOM JICTONMCH, TMEPEXOAHbIE (HOPMBIL.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJIIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JapBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs MU3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalmoHHbIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30inust 1 Murpanusi.

EcrtecTBeHHbIII 0TOOp — HamnpaBisiomuil Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsl
MPUCTIOCOOJICHHH Yy OpraHu3MOB. ApoMop(h03bl U UAHO-adaNTaI|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napaenbHas. HeoOpatuMocTh 3BOIOIUN.

[IpoucxoxieHHE OT HeCHEeUHaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepiios.



Tabnuis! 1 cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiie», «3apoIbIin

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylliecTBOBaHHE», «EcTecTBeHHBbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtannoHHas

U3MEHUYHUBOCTB», «Apomopdo3bl», «Ununoamantammm», «OO0mas aereHepanus,
«/JIBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
JNlapsunay, «boppba 3a cymectBoBanue», «IIpucrmocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEy», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O6opynoBaHue: KOJUJIEKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCITIOCOOJICHUN y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIONHUN», 00BEMHAS MOJEIH
«CTpoeHue TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KojuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», wojenp ammmkanus «llepekpéct
XpOMOCOMY, BIIAKHBIEC IIpernapartsl «PazButre HacekoMoro», «Pazpurtue JISTymkmy,
MuKponpenapar «/[pozoduia» (Hopma, MyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHbIE TIPEACTABICHHS O 3apOXKJICHUU KWU3HU. HaydHble THIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tansb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ TepuoAbl: KEMOPUMCKUIM,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa U reoJornuyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [T0osiBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacneactseHHas '3BMEHUMBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbiid, YenoBek mnpsaMoxonsuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpasmiickasi),  Herpo-aBcTpajoujiHas  (dKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHHS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuner n cxembl: «Bo3aukHoBenue ConHeyHOM cuUCTeMBl», «Pa3Burtue
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KIeTKay,
«IIpokapuornueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHAaTOMHMUYECKMX 4YepT CTPOCHHUS 4YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moam», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAaHBOHIIA), CIICTIKK WJIU
U300pKEHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCcKas Talnuia, KouieKuus «DopMel
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTuueckast padora Ne 1. «M3ydueHue ucKomaeMbIX OCTATKOB PacCTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBII WIN KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKaoias cpeaa.



DKOJIOrHs KaK Hayka. 3aa4ud ¥ pa3zeibl 3KOJOTHH. MeTO bl SKOJIOTUYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTIaHU3MEHHAS.

Okonoruueckne ¢akropbl. Krnaccudukamus -sKonoruyeckux (HakTopos:
abnotnyeckue, OWOTHMYECKHME U AHTPOIOreHHbIe. JIEHCTBHE SKOJOTMYECKHUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JIEHCTBHUIO  aOMOTHMYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buoTtnueckue ¢akropsl. Buabl OnoTHYeCKUX B3aMMOCHCTBUI: KOHKYPEHIHS,
XUIIHUYECTBO, cUMONO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBUM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, IPHUPOCT,
MUrpanys. J[mHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: kapta «IIpupogusie 30HbI 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHDY30puu-Ty penbkny», «[lumessie nenmy».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTCHUI U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHre cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padbota Ne 2. «Iloncyér nI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHUun.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumenas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B HIKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbI. [IuiieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPAMMIIbI:



OPOAYKIMH, YHUCICHHOCTH, OuomMaccel. CBOMCTBa 3KOCHUCTEM: YCTOWYHBOCTb,
camoperyJisinus, pa3putre. CyKIeccusl.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTPONOrE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouoceprl. Kuoe BemecTBO U ero (GyHKiuu. OcoOeHHOCTH OMocdepbl Kak
rI100aNbHOM JKOCHCTEMBI. J{MHAMUYecKoe paBHOBECHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emin. AHTPONIOTEHHBIE U3BMEHEHHUS B Orocdepe.
['1o6asibHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIIPaBICHUS
IPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHuE. JlocTHKeHHs OMOJIOTUM U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS Ha IPUPOAY», « BakHENIIE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeilIIass cocTapisitomas ouochepo»,
«®akTopel  gerpamauumu  nouB»,  «llapHukoBelii  3ddekT»,  «DakTOphI
paIrMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mopelb-anmukanus « TunudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuieKuuu «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTECHUIN U dKUBOTHBIX,
MpPUHAJJICKAIIUE K PA3HBIM SKOJIOTUYECKUM TpyIiaM oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUSA K pe3ysbTaTam
OCBOGHMs  OOyyalolmMMHUCSA TMpOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCHUICKOM
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEITbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM ~ YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOIICHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYIKaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaYKCHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYeOHBIX M TO3HABATCIBHBIX 3a/iad, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON rpak IaHCKOW WJIEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOWM S3bIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOr0 Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOJHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IbI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIMOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
PKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
IPEANPUHUMAEMBIX JIEUCTBUM U IIPENOTBPAILATD UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYACTUIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIBbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[aHUU LIEJIOCTHOTO
NPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTHA OHMOJIOTUU JJII COBPEMEHHON LMBWIM3ALUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUS MEAMIMHBI, CO3IaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILICHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU oOydarouiuxcs, (GpopmMupyeMoi
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKPYXAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieflaThb OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAJIbHbBIE
yueOHble JeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaomue GopMrupoBanue (GyHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcs, CHOCOOHOCTh OOy4YaloIuXCsl HMCIOJIb30BaTh
OCBOCHHBIEC MEKIUCLHUIIIIMHAPHBIC, MUPOBO33PEHYECKNAE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON U COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JOrMUYecKUe AeiiCTBHUS:

CaMOCTOATENbHO  (QOpMYyJNIHMpPOBaTh U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/JIETIbHBIE CPENICTBA JIs PEJICTABICHUS CYILIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
OPOTUBOPEUYHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUs MPOOJEMBbI ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY ITOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO 00JacTh
KU3ZHEIEITEeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMaIUu (TEKCTe yueOHOTro
nocoOusi, HAay4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKHX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Ouonornueckoil uHGpOpManUenH: TNPUMEHATh XHUMHUYECKHUe, (Qusmueckue W
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (hOpPMYJibl, abOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) oOmenme:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JHMAJIOTe€ WJIM JIUCKYCCHM IO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3UIMN APYTUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBepOalbHbIE CpEACTBA OOIIECHHS, TOHMMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYAIlUH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSIBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI MpH pEIICHUU OUOJIOTHYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4je€Ha KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAX/I0I0 yYaCTHUKA KOMaH bl B 00U
pe3yJabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBUSX M MOCTYINKAaX IO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTEIbHOM
JEATEIIbHOCTH U )KU3HECHHBIX CUTYalUAX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTS 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PePIIEKCUU IJIs OLEHKM CUTyallud, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTrHbie pe3ynbTaThl OocBoeHus mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHHM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PAa3jIMYHbIX YUYEOHBIX CHUTyallUsX, & TAKXKE B PEalTbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS! yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPAa3BUTHE OUOJOTUH, (PYHKUIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (caMoOperyjsinusi), ypOBHEBas OpraHU3alus HKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBwiioBa) u y4yenus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. 1. BaBunosa), onpenensats rpaHuIbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHUM, OPraHU3alus U IMPOBEICHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHUE TMOJYYEHHBIX pPe3yJIbTaToOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W DSHEPreTMYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C I1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbSI U 370POBBSA
OKPYXAIOIUX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIeH
MPUPOAHONU cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUSA JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS;

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACIEeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpATOpHBIE M MpaKTUYECKHe paboThl, cOOI0IaTh
npaBuia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YyMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYIHO-TIOMYJISPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MIOHATUIHBIN ammapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHWHW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUs, O BKIAJE POCCHUCKUX U
3apyOEKHBIX yYEHBIX-OMOJOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPHIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJISAKsA, TeHOMOHA, DBOJIONHS, ABWXKYIIME CUIBI ((aKTOPHI) HSBOIIOIHUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHThl, e  UTaHUS,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, yepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PpPEe3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, TMOMYJALMUN, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEILIECTB M TIOTOKA SHEPIHMH B S3KOCHCTEMAX, AHTPONOTE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpY Karoulei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIs1 PALIMOHATIBHOTO IPUPOAOIIONIb30BaAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIEHWBAaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TJI00AIbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (pPOBbHIE)

Ne i/ IIpakTH4eckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
b K
1 buosiorus kak Hayka 2 0.5 nommorexa [0
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmorexa [IOK
P t https://m.edsoo.ru/7f41¢292
. bubnuoreka [IOK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KusHenesTeapbHOCTD KIETKU 6 Bubmiorexa OK
https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THANBUAYABHOE PA3BUTHE 5 1 bubnuoreka [{OK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD g 15 bubmuoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubnmorexa LIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 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

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne n/m IIpakTH4eckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI
bubmuorexa [JOK
1 1
IBOIOIHOHA GHONOTHS 0 https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 9 0.5 bubnnoreka [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Opragn3Mbl ¥ OKPYIKaroIas cpeaa 5 1 bubmnorera LIOK
p Py B peAt https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U HKOIIOTHYECKUE CUCTEMBI 9 bubmmorexa LHOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemi https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudposbie
Nen/m  Tema ypoka IIpakTuyeckue A p
Bcero U3y4YeHH s o0pa3oBaTe/bHbIE
padoThI
pecypchl
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 1 Henens https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Meroabl O3HAHMS )KUBOU MPUPOJIBI.
I1 6ota Ne 1
) pakTuyeckas pabora Ne 1 0.5 2 Henens bubnnoreka [JOK
«Mcnonp30BaHNUE pa3IMYHBIX METOJIOB IPH https://m.edsoo.ru/863e6122
W3YYCHUU OMOJIOTHYECKHX OOBEKTOBY
buosiornyeckue cucremsl, MPOLECCH U UX bubnuorexa [JOK
3 1 3 Henens
U3y4EeHHUE https://m.edsoo.ru/863e6564
XuMHUYECKUM COCTaB KJIeTKU. Boja u bu6mmoreka [IOK
4 1 4 Henens
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eIKoB 1 5 Henes
P A https://m.edso00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JlabopaTopHas padora Ne 1
6 «/3yueHne KaTaIuTUYECKOW aKTUBHOCTH 1 0.5 6 Henes bubmorexa HOK
Y ' https://m_eds0o.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaasbl)»
bubnnoreka [JOK
7 Yraeponsl. JIunuas: 1 7 Henens ubmaorexa I

https://m.edso0.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 HyxkiaennoBsie kucioTel. ATD 8 Hegens
y https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI U3YUEHHUSI KIIETKU. 9 Hene bubnmoreka [JOK
HeOes
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kietka xak memoctHas )KuBasg CUCTEMA 10 Hepens
CTpoeHue 3yKapuoOTUYECKON KIIETKHU.
JlaboparopHuas pabota Ne 2 «M3yueHue bubnnoreka HOK
11 CTPOEHUS KJIETOK PaCTEHUH, )KUBOTHBIX, 0.5 11 Henens https:/m.edsoo.ru/863e6ft0
rpuOOB U OaKTepuil IO MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOTIPENapaTax U UX OMUCaHUE)
bu6 K
12 OOMEeH BEIIECTB UM META00IN3M 12 Hepens nbmorexa 1O
https://m.edsoo.ru/863e766¢
b K
13 dortocunTe3. XeMOCHHTE3 13 Henens nomorexa 11O
https://m.edsoo.ru/863e7c98
bu6mmoreka [IOK
14 DHepreTUYecKnii 0OMeH 14 menens
p A https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{elleHne KISTKH.
Muro3s. JTaboparopras padora Ne 3
15 «Ha6moz[eHI/11; MI/I1;03a ]f KJIETKaX KOHYHMKaA 0.5 15 "Hepens Brbmuozexa [OK
’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
buocunTtes 6enka. Peakiius MaTpuyHOTO bubnuorexa [JOK
16 16 "Hepens
CHUHTE3a https://m.edso00.ru/863e796¢e
bu6mmoreka [IOK
17 Tpaucisuus — OuocunTes Oenka 17 Henend
p H https://m.eds00.ru/863e796e
bubnunoreka IIOK
18 Hexknerounsie (hopMbI )KU3HH — BUPYCHI 18 Hepens ubmaorexa I

https://m.edso0.ru/863¢7540



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

bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB 19 menens https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubmuoreka [JOK

20 Meiios 20 menmens

A https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KICTOK.
OmnonorBopenue. Jlaboparopnast pabora No
21 A P paTopHas p 0.5 22 nenens bubnmoreka [JOK
4 «3yueHue CTpOCHUS MOJIOBBIX KIECTOK Ha https://m.edsoo0.ru/863e81b6
TOTOBBIX MUKpOIIpErapaTax»
bu6mmoreka [IOK
22 NunuBuyansHOE pa3BUTHE OPTAaHU3MOB 21 "enens
AMBHIALY P P : https://m.edsoo.ru/863e¢8436
I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U bubnnorexka [HJOK
23 22 Henens
W3MEHYUBOCTHU https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. bubnnorexa [HOK

24 23 Hepens

Monoru0puaHoe CKpelBaHue https://m.edso0.1ru/863¢8878

75 JuruOpunHoe ckpeniuBaHue. 3aKOH 24 nenens bubmuorexa [JOK

HE3aBHCUMOI'0 HACIIEOBAaHUS MPU3HAKOB https://m.edsoo.ru/863e¢89a4
CuernuieHHOe Hacae10BaHNE MPU3HAKOB.
JlaGopatopHas paborta Ne 5 «M3yuenue
26 €3yJIbTaTOB MOHOTHOPHIHOTO 1 0.5 25 Hepens bubmorexa LOK
pesy pra ' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MHKpOIIpErapaTax»
I'enernka nmona. HacnegoBanue npu3HaKkoB, bubnuorexa [JOK
27 26 Henmens
CLICIIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
HN3menuuBocth. HenacnencrseHnas Eu6 OK
oTeKa
28 u3MeH4nBOCTh. JlaboparopHas padora Ne 6. 0.5 28 Henens mororexa I

Nzyuenue MmonnpukamoHHON

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



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

W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO
pslla U BapUallMOHHOW KPUBOM»

HacnencrsenHas N3MEHUYHUBOCTD.

0 7. «A
29 Ha6opaTOpHa51 pabota Ne 7. «Ananus 1 0.5 29 Henens bubnmoreka [JOK
MYTaIi y 1po30QHIbI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpenapaTax»
bubmuorexa [JOK
30 T 1 30
creTiita qenopeka HEASTE 1 https://m.edsoo.ru/863¢8d78
PesepBHeIil ypok. O600IICHHE TTO TeMe
31 «HacnencTrBeHHOCTh U N3MEHUYNBOCTH 1 31 Henens
OPTraHU3MOBY
bu6mmoreka [IOK
32 C 1 32
CIICKIIA KaK Hayka H Tpotece HeAe https://m.edsoo0.ru/863e¢9214
MeToibl M JOCTUKEHHUS CENEKLIMU PACTEHUI bu6mmoreka [IOK
33 1 33 Henenst
M >KMBOTHBIX https://m.eds00.ru/863e9214
bu6mmoreka [JOK
34 buorexuoio aK oTpac OM3BOJICTBA 1 34 uene
MOTEXHOIIOTHA KaK OTpacib MPOH3BOACTE HeAs https://m.eds00.ru/863¢9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4



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

KounyecTBO 4acoB JJIeKTPOHHbIE
aTa nudgpoBbIe
No n/m Tema ypoka IpakTuyeckue A bp
Bcero U3ydeHus o0pa3oBaTejibHbIE
padoThI
pecypchbl
1 OBOJIIOLHSA U METOABI €€ U3YUCHUS 1 1 Hepens bubmorexa LOK
. A Y A https://m.edsoo.ru/863ea20e
n i 00
) CTOpHsI pa3BUTUS IIPEACTABICHUM O 1 2 Hexens bubnuorexa [IOK
IBOJIIOLIAN https://m.edso00.ru/863€9570
bubmuorexa [JOK
3 MUKpPO3BOJIIONUSL 1 3 Henmens
p t A https://m.edsoo.ru/863e9cle
[Tomymsius Kak seMeHTapHas eauHHUIA
4 BUJ1a U HBooIMU. JlaboparopHast pabota Ne 1 0.5 4 wenens bubnnoreka [JOK
1 «CpaBHEeHHE BUIOB 110 https://m.eds00.ru/863e¢99¢c6
MOP(OJIOTUUECKOMY KPUTEPHUIO»
JIBuoKky1e cumsl (3eMeHTapHbIe (PaKTOPhI) bubnunoreka [JOK
5 1 5 Hegens
JIBOJIIOIIMN https://m.edsoo.ru/863¢9da4
bu6nmoreka [JOK
6 EcrecTBeHHEBIN 0TOOD 1 €10 (hOPMEI 1 6 Henens
P Pop https://m.edso00.1ru/863e9ed0
Pe3ynbrarsl 3BOMIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BHI000Opa3oBanue. JlaboparopHas padbora Ne
7 A000D paTopHasd p 1 0.5 7 Hexens bubmuorexa [JOK
2 «Onumcanne mpucriocoOJIeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEIIBHOTO
XapaxkTepay
bu6mmoreka [JOK
8 HampaBnenus n myTH MakpO3BOJIIOIIUU 1 8 Henens

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



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

9 Heob6patumocts 3BOMIOLMN 9 Hemens
Hcropus >xu3Hu Ha 3eMiIe U METOJEI ¢€
10 p A 10 mepens
U3y4YeHUS
11 I'unoress! IPOUCXOXKIAECHUS KU3HU HA 3EMIIE 11 menens Bubmorexa LIOK
P https://m.edsoo.ru/863ea5a6
Pa3BuTue xu3HU Ha 3eMJie 10 HpaM U bubmuorexa [JOK
12 12 mepens
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLMH PACTUTEIBLHOTO
1 J)KMBOTHOTO Mupa. IIpakTnueckas padbora bub6mnoreka [JOK
13 P P p 0.5 13 mepens a
Ne 1 «M3yuenue uckonaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHUI U KUBOTHBIX B KOJIJICKITUIX)
bubmuorexa [JOK
14 CoBpeMeHHasl cuctemMa OpraHM4eckoro Mupa 14 nenens
https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIOIHS YeI0BEKa (AHTPOIIOICHE3 15 menmens
. (anTp ) https://m.edsoo.ru/863eac2c
bu6mmoreka [JOK
16 BUKYIIAE CUIIBI ((DAKTOPHI) aHTPOIIOTCHE3A 16 Henens
A ym @ po1) P https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOJIIOIUH YEJIOBEKA 17 wenens
YenoBedeckue packl U IpUPOTHEIE bubmnoreka [JOK
18 p PHPOA 18 Hexens a0
aJanTalyy 4YeJ0BeKa https://m.edsoo.ru/863caea2
Peseprubiil ypok. O600111€HIE TIO TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 19 nenens
3emie»
20 DKOJIOTHS KaK HayKa 20 Henens
Cpenpl 0OUTaHUS B SKOJIOTHYECKHE bubnmoreka [JOK
21 22 Henens
(baxTopsl https://m.edsoo.ru/863eafec
Aobuotnueckue paxtopsl. JJaboparopHas bubmanoreka [JOK
22 ¢ p paTop 0.5 21 Henmens a0

pabota Ne 3. «Mopdonoruueckue

https://m.edsoo.ru/863eb10e



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

OCOOEHHOCTH PAaCTEHHH U3 pa3HbIX MECT
obutanusny. JlabopaTtopnas padora Ne 4.
«BimsiHuE cBETa HA POCT U Pa3BUTHUE
YEPEHKOB KOJICyCa»

bubmuorexa [JOK
23 buotnueckue dhakTopel 22 "enens
¢ p https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKH
nonysisamud. [Ipakruueckas padora Ne 2
24 y H p p . 0.5 23 Hemens
«IToacuéT MIOTHOCTH MOMYJNISINNA Pa3HbIX
BHJIOB PAaCTCHHIN»
bubmuorexa [JOK
25 Coo0111ecTBa OPrain3MoB — OMOLIEHO3 24 "enens
B p H https://m.edsoo.ru/863eb46a
bubmuorexa [JOK
26 DKOJIOTHYECKHUE CUCTEMBI (3KOCUCTEMBI 25 "Henenst
( ) https://m.edsoo.ru/863eb46a
OCHOBHBIE [T0KA3aTEN PKOCUCTEMEL.
27 Dxojsoruueckue mupamunasl. CoiicTBa 26 "enens Bubmzorexa LIOK
PAMHJIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 IIpupoaHbIE S5KOCUCTEMBI 28 Henens
29 AHTpPOIOT€HHBIE IKOCUCTEMBI 29 Henens
Bbuocdepa — raodanpHas dKocucTeEMa
30 bep 30 nesiens bubmuorexa [JOK
3emin https://m.edso0.ru/863ebbse
3aKOHOMEPHOCTH CYIIIECTBOBAHUS b K
31 p Y1l 31 nesiens n6aunoreka 11O
6uochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 32 uemenst
CocyllecTBOBaHNE MIPUPOILI U
33 yi pupon 33 Henes bubnmoreka [JOK
YeJIOBEYeCTBaA https://m.edsoo.ru/863ebale
PesepBHblil ypok. O000IIEHIE TEMBI
34 p yp i\ 34 "enens

«COO6H.ICCTB3. M OKOJOTHYCCKUE CUCTCMBI»



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., PyorioB A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M3maTrenscTBo

((HpOCBGHICHHe»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

VYMK Ilaceunuk B.B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1IOP
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