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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OWOIOTUH TEOPETHYECKYI0 OCHOBY s
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBwiIM: KoOHUeNtyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COAEpX aHHUs, pe3yldbTaToB OOy4eHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIHX IENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denmepanuu, a TakkKe IMOJOXKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYIIECTBOBAHHS YeIOBEUECKOro oOrnecTBa. CoryiacHO Ha3BaHHBIM TOJOXKCHHSIM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu Ja€r MOpeNCTaBIEHUE O MelIX, o0 oOuiei
cTparernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOUIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIyeMYIO TIOCTIEI0BAaTENIbHOCTh U3YUeHHsI yueOHOr0 MaTepuana ¢ yuéTom
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM ¥ TPEIMETHBIM pPe3yJIbTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSITeNbHOCTH/YI€OHBIX JEHCTBUI OOydYalolmUXCs MO OCBOCHHIO COJEpIKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B HM3YYCHHUU OHWONIOTHH, Onaromaps 4emy B HeH
IPOCMATPUBAETCS HAMNpPaBICHHOCTh HAa pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALINI JINYHOCTH, SKOJIOTHUECKOT0 MBIIIICHUS, IPEICTABICHUI O 310pOBOM
o0pasze KU3HM U OEpEeXKHBIM OTHOIIECHUEM K OKpYXalolled MPUPOIHONU cpele.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TaKkKe 3HaHUM O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OWOIOTHH YAENEeHO BHUMAHHE HCIIOJIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B MTOBCEHEBHOM KU3HU JIJISl PEIICHUs MPUKIAIHBIX 3a]1a4, B
TOM 4HClie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
11eJIeCO00pa3HOro TOBENEHUSI B OKpYXKaWIIed NPUPOJHOW Ccpene, aHamu3a
BIIVSTHUSI XO3SICTBEHHOW JEATEIHHOCTH YeJIOBEKa Ha COCTOSHHE MPHUPOIHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMAaHMSI K IPUKJIAJHOW HAIPaBICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JJI pelIeHrs OJHOM M3 aKTyaJbHBIX 3a7a4 IKOJbHOTO OMOJIOrHYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y o0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOW  MpUPOABI, (OpMHUPOBAHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HABBIKOB 3J0pOBOTO W Oe3omacHoro obpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaroruxcs. M3ydenune 6momornm oOecrieuynBaeT yCiaoBus s (hopMUpOBaHUS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEICTABIICHUAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3zBaHHbIE MOJIOXKEHUSI O MPEJHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot160p conmepxkanusi yueObHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPHIM OOy4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YelioBeKa B OKpYXKAIoIeld MPUPOTHON cpefie, BOCTpEOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHW3alUU
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu 1
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLIUE COAEpKaTeNbHble TUHUN: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Oouosnornyeckas cucrema», «CucteMa M MHOrooOpasue OpraHuyecKoro MHUpPay,
«IBOIIOIHS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHU3allMd >KUBBIX CHCTEM pa3HOTO paHra W NpUOOpeTeHHue YyMEHUM
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buonorusi» Ha 6a30BoM
ypOBHE 00€CIeurnBaeTCsl pelICHUEM CIIEeYIOUX 3a/1a4:

OCBOCHHME OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUN O OHOJOTUYECKUX TEOPUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJ1ax HAyYHOT'O MO3HAaHUS, CTPOCHUH, MHOIOOOpa3uu U OCOOCHHOCTAX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUIAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0OydYarolmMXCsl TMO3HABATENbHBIX, UHTEIICKTYAJIbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCE aHAlU3a JAHHBIX O IMYTSAX PAa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WJEH M TMOJXOJOB K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABl HA OCHOBAHMM 3HAHWW W OIBITA, IMOJIYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y oOOy4alwIMXCs YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTU YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOKHOCTU IO3HAHUSI YEIOBEKOM >KHUBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOCHUS STUUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMYECKOM KYNbTYpHbI, 1U1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATELHOCTHU MO OTHOIIEHHUIO K OKPYXKaIOIIeh cpejie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKT
3a0oseBaHuM.

B cucreme cpennero oOmiero ob6pazoBaHusi «buonorusi», u3zydaemass Ha
0a30BOM YpOBHE, SIBIISIETCS O0S3aTEeNbHBIM yUE€OHBIM TMPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jist m3ydeHust OMoJIOruy Ha 6a30BOM YPOBHE CPEJIHET0 00IIero oopa3oBaHus
orBoautcss 136 wacoB: B 10 kimacce — 68 yvaca (2 gaca B Henenio), B 11 kimacce —
68uaca (2 yaca B HeneNnIo).



COILEPKXAHUE OBYUEHUSA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizsb OMOJIOTUM C OOIECTBEHHBIMU, TEXHUYECKUMH U
JPYTMMHU €CTECTBEHHBIMU HayKamH, (puinocodueid, ITUKON, 3CTETUKON U MPaBOM.
Ponp Ouomorum B (OpMUPOBaHMM COBPEMEHHOM HAy4yHOW KapTHUHBI MHpA.
Cucrema OMOIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW IPUPOIbI (HAOII0ICHUE, SIKCTIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYEeCKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [{x. Yorcon u ®@. Kpuk.

Tabnuuel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHblie U NpakTH4YecKue padoThl:

[Ipaktnyeckass padoraNe 1. «Mcnonb3oBaHHE pPA3IUYHBIX METOJIOB IpHU
U3Y4EHUH OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs.

XKuBble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. Otaudne
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CgoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluid OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbI, OpPraHW3MEHHBIA, MOMYJALHNOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOre0oIeHOTHIECKHI ), OMOC(EpHBIH.

JdemoHcTpanuu:

Tabnuipl U cxeMbl: «OCHOBHBIE MIPU3HAKU KU3HUY», «YPOBHU OpraHHU3alUU
KUBOW MIPUPOIBD».

OO0opynoBanue: Mmojaenb MoJiekyisl JTHK.

Tema 3. XumMnuecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHUYECKUM COCTaB KIETKH. XUMHYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JEMEHTHI. BoJla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMK BOABI M MHUHEpPAIbHBIX BelIeCTB B KkieTke. llomnepxanue
OCMOTHUYECKOr0 OasiaHca.

benku. CoctaB u crpoeHre O0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMblie 1 3aMEHHMBIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IE€pBUYHASA, BTOpUYHAS, TPETUYHAS U
YeTBEpPTHUYHAs CTPYKTypa). XHMHYECKHE CcBoiicTBa OenkoB. buonormueckue
GbyHKIIMN OEITKOB.

®epmeHThl — Ouonormyeckue Karamuzatopbl. CTpoeHue (QepMmeHTa:
aKTUBHBIA TIIEHTp, cyOcTpaTHas crnenuuaHocts. KodepmeHnTsl. ButaMuHEIL.
Otnuuust PepMEHTOB OT HEOPTraHUYECKUX KaTalnu3aTOPOB.



VYraeroapl: MoHOcaxapuabl (TOK03a, pubo3a U JA€30KCHUpuO03a),
aucaxapuipl (caxapos3a, JakTo3a) U IoOJMcaxapuibl  (Kpaxmani, TIJIMKOTEH,
LeJUTI0103a). bruonornyeckue pyHKIMK yTIiI€BOI0B.

Jlunuasl:  Tpurnuuepuasl, (ochonunuasl, crepouabl. [ 'uapodHUIBHO-
rupopoOHbIe cBoiicTBa. buonormyeckne @yHkuuu saunuaoB. CpaBHEHUE
yTJ1€BOJOB, OEJIKOB U JUMHJIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunoseie xwucnorsl: JHK wu PHK. Hyxneorunsr — MoHOMEpPHI
HyKJIenHOBbIX KHcIOT. Ctpoenne u ¢pynkuun JJHK. Crpoenune u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[wuronorusa — Hayka o kiietke. KilerouHast Teopust — npuMep B3auMOIEUCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl N3YUEHHSI KIIETKH.

Knerka kak wnenoctHas >kuBass cuctema. OOmMe mnNpuU3HAKU KIETOK:
3aMKHYTasi HapykHas MmemOpaHna, Monekynsl JJHK kak renernueckuii anmapar,
CHCTEMa CHUHTe3a Oerka.

Tumel KIETOK: JyKapuoTH4YecKas U mpokapuoTuyeckas. (OcoOeHHOCTH
CTpPOEHUsI MpPOKapHOTHYECKON KieTkH. Kiierounas creHka Oakrepuil. CTtpoeHue
JYKapUOTHYECKOM KIETKHM. OCHOBHBIE OTJIMYMSA PACTUTEIBHOM, »XUBOTHOU U
IpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIHMKC, MX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkiuu. LluTonnasma u eé
opranouabl. OpHomeMOpaHHble opraHouasl kietku: OIIC, anmapat [Nonbaxwy,
an30coMbl. IloryaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHJAPWH, IUIACTHUJIBI.
[IpoucxoxaeHne MUTOXOHApHM © mnactua. Bunasl mmactun. HememOpanHble
OpraHoOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuky. OyHKIUHA OpraHOMI0B KJIETKU. BKiltoueHus.

Snpo — perynasaTopHblii 1eHTp kieTku. CTpoeHue sjpa: saepHas o0o0JouKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcTOPT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®@pankiun, K. M. bap.

Huarpammsel:  «PacnpeneneHyue XUMHUYECKHX JJIEMEHTOB B HEXUBOHU
npupoae, «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIEY.

Tabnuupr u cxemsl: «llepuonnueckas TabnUIa XUMHYECKUX 3IIEMEHTOBY,
«CTpoeHne MoIeKyJibl BObl», «brocunTes Oenka», «CTpoeHue MoJIeKyJibl OenKay,
«Crpoenue pepmentar, «Hyxnennossle kucnotsl. [JHK», «Ctpoenue mosnexyibl
AT®y», «CtpoeHue 3yKapuOTHUECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKWY,
«CTpoeHre pacTUTENbHON KIETKW», «CTpOEHHE NPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sapa KIeTKu», «YTIEeBOIbIY, «JIunuasn».



OGopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYAOBaHUE [JIsi TPOBEACHUS
HAOJIIOICHUI, W3MEPEHMI, HKCIEPUMEHTOB, MUKpOIpENnapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KJIETOK.

JlaGopaTopHble U IpaKkTHYecKne padoThbl:

JlabopatopHass pabora No 1. «/3ydeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpe aMHIIa3bl UK KaTaiasbl).

JlaboparopHasi pabora No 2. «lM3ydeHuwe CTpPOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTepUil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUx
OIMCAHUE.

Tema 4. /KusHenesiTeJJbHOCTh KJIETKH.

OOMeH BemiecTB, WK MEeTa0oIu3M. ACCUMWISINS (TUIACTUYECKU OOMEH) H
JUCCUMWIISIIIUSL  (9HEPreTUYeCKU OOMEH) — JBE€ CTOPOHBI €IMHOIrO Ipolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUd B MOHWMAHHUU
MeTabonau3ma.

Tumbel oOMeHa BemecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIIIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTte3. CperoBas u TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuun
dbotocunTe3a. IPPeKkTUBHOCTD POTOCHHTE3a. 3HaUCHHE (OTOCUHTE3a ISl )KU3HH
Ha 3emiie. BnusiHue ycnoBuii cpenbl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIne OakTepru. 3HaUeHUEe XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiersieHne BelecTB, BbIACICHUE U
AKKyMYyJIUDOBAaHWE DJHEPrud B KIETKE. OTallbl JSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOpOOHOE OKHUCIEHWE, WU KJIETOYHOE
JbIXaHHE. OkucnautenbHoe dbochopunupoBanue. OddexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermyeckas wuHpopmaumus u JHK.
Peanuzanusi reHerudeckoil uH@popManuu B KIETKE. | €HETHYECKMH KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuate3 PHK. Tpancnsuus — 6uocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHoOkucioT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnerounsie dhopmbl xKu3HU — BUpYChl. cTopus oTkpeiTus BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHSI U JKMU3HEHHOTO IMKJIa BHPYCOB.
baktepuodaru. bonesHu pacreHui, >KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoeka (BUY) — Bo3oyaurens CITM/]a.
OOparHast ~ TpaHCKpuIluds, peBepraza W  uHTerpaza. lIpodunakruka
pactpocTpaHEHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:



[Toptpersi: H. K. Konwsuos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuuer 1 cxembl: «Tunel nuranus», «Metabonuzm», «MUTOXOHAPUIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuHTe3», «Ctpoenue JHK»,
«CTpoeHue U PyHKIIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYeCKuil Komy,
«Bupycer», «bakrepuodaru», «Ctpoenue u xu3HeHHbI nuki Bupyca CITN/da,
O6akrepuodaray, «Pemnukarus JTHK».

OOopynoBanue: Moaenu-anmnkanuu «Y asoenne JJHK u TpaHckpumnumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1uki, win JKU3HCHHBIM LMK KieTku. MHTEpdaza m MUTO3.
[Tpomeccrl, mporekatomue B wHTEpdaze. Pemnmukarus — peaxius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTTon AHbIN u rarJIONIHBIN XpPOMOCOMHBIE  HaOOpHI. XpomaTuisl.
[utonornueckue OCHOBBI PA3MHOKEHHS W  HWHAUBHUIYAJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

[enenne wierkn — muto3. Craguu mutosa. [Ipoueccsl, npoucxoasiue Ha
Pa3HBIX CTAIUAX MUTO3a. BHONOrnYecKuil CMBIC MUTO3a.

[Iporpammupyemast rubenb KIETKU — arorTo3.

@opMbI pa3MHOXKEHHsI OPraHU3MOB: O€ecIioyioe U nonoBoe. Buapl 6ecrnonoro
Pa3MHOKEHUS: [ICJICHUE HAJABOE, I[IOYKOBAHUE OJIHO- UM MHOTI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEeHHOE KIIOHUPOBAHHUE
OpPraHu3MOB, €r0 3HAYEHUE JJIS CEJICKLINH.

[TonoBoe pa3sMHOXEHUE, €r0 OTAUYUS OT OECTIOJIOTO.

Meito3. Cragum meiiosza. IIpoiecchl, mpoucxoasiyve Ha CTaausix Menosa.
[ToBenenne xpomocoM B Meiro3e. KpoccuHrosep. buonormdeckuii cMmbicn U
3HAYEHHUE MEHO03a.

['amerorenes — mpoliecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y IKWBOTHBIX.
[TonoBeie *kemne3pl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIeKIeTKa) — CHepMaToreHe3 U OBOI'CHES.
OCOOCHHOCTH CTPOCHHS SWIEKJIETOK U crepMaTo30uaoB. OTuiogoTBOpEHUE.
[TapTeHnorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
IpoOJieHne, TacTpyisamnus, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsMOE, HEMpsMoe (IuuuHOuHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IBETKOBOTO PACTEHUsS: CTPOCHHE
CEMEHHU, CTAINU Pa3BUTHSL.



JemoHncTpanum:

Tabmumpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHHUE Yy 1IBETKOBBIX pacTeHUuN», «BereratuBHOEe pa3sMHOKEHHUE
pacrenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounei mukin», «Pemnukanus JHK», «Mwutosy,
«Mernosy, «lIpssMoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIIUX U
yenoBeka», « OCHOBHBIC CTaAUN OHTOT'CHE3a.

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTKa MIEeKonuTaruero», «KapuokuHes B KieTKax
KOpellKa JyKa», MarHUTHas MoOJAeIb-almuiukanusa «JlemeHue KIeTKu», MOJeNb
JIHK, monens meTadha3HOM XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopatopnass pabora Ne 3. «HaGmromeHue muTO3a B KIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieAcTBeHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMmer u 3amaum reHeTuku. Victopus pa3BUTHSA T€HETUKU. Posib uTomoruu
U SMOPHUOJIOTMM B CTAHOBJICHUM T€HETUKHU. BKilaj poccUUCKUX M 3apyOekHBIX
y4€HBIX B pa3BUTUE TEHETUKUW. MeToasl TeHETUKU (TUOPUIOIOTUYECKUH,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE TI'€HETHYECKHE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKPEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEOBAHUA IMPU3HAKOB, yCTaHOBIIEHHBbIE . Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi THOPUIOB IIEPBOTO
nokojeHusi. IIpaBwino AOMUHHUpOBaHWA. 3aKOH PACIICIUICHUS MPU3HAKOB.
['unore3a ynuctotel ramer. [1oaHOE M HEMOJIHOE JOMUHUPOBAHUE.

JluruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHernueckne  OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHMS.
AHanu3upymoliee cKkpelurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAacJI€JOBaHMIO TeHOB. HapylieHue cluemieHus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpHs HACIEACTBEHHOCTH. | €HeTUYEeCKHUE KapThl.

I'enernka moma. XpoMOCOMHOE ONpeneneHrne nojia. AyTOCOMbI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie M TeTeporaMeTHble OpraHu3Mmbl. HaclenoBanue
MIPU3HAKOB, CLEIIJICHHBIX C MTOJIOM.

HN3MeHunBOCTh. BUbl ”3MEHYMBOCTH: HEHACIICACTBECHHAS M HACJICACTBCHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HM3MEHYHMBOCTH. XapaKTepUCTUKa



MOAU(GUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbI psiji 1 BapualluOHHAs KPUBas.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHBbIE MPU3HAKU U HX
HOpMa peaknun. CBoicTBa MOAU(PUKAIIMOHHON N3MEHIMBOCTH.

HacnencrBennasi, uind TreHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHATHBHAas
U3MEHUYMBOCTh. Meio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaIroHHasi ”3MeH4YnBOCTh. Kimaccudukanusi MmyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuuuHbl MyTaruii. MyTtareHnbie (paxTopshl.
3aKOH r'OMOJIOTHYECKHX PSAJO0B B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

Buesnepnast HacI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI T€HETHUKH
YyeJ0BeKa: reHeaJIoTMUYECKU, OJIM3HEIOBBIN, [IUTOr€HETHUYECKU, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENIETICHHE reHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[MI[P-ananu3a. HacnencrBennble 3a0oieBaHUsl 4YeNOBEKAa: TeHHbIE OO0JIE3HHU,
00JIe3HN C HACJIEICTBEHHOW MPEAPaCONOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckne W reHepaTuBHble MyTauud. CTBONOBbIE KieTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a >KU3HU, TUATHOCTUKU, MPOPUIAKTUKU U JICUECHUSI T€HETUYECKUX
Oose3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHME. 3HAUCHUE MEIUIIMHCKON
TE€HETUKU B MPEAOTBPAIICHUH U JIEYECHUU TeHETUYECKUX 3a00JIeBaHU YEI0BEKA.

JdeMoHCcTpanuu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

TaOmumpl ©W = CXEMBL: «MoHOruOpUIHOE  CKpEIIMBAaHUE U  €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACLICIUICHHS M €ro LUTOre€HEeTUYecKas
OCHOBa»,  «3aKOH  YHUCTOTHl  Tramer», «JlurubpuypHoe  CKpeniuBaHue»,
«Iutomornyeckue  OCHOBBI  JWTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3aumMopencTeue aUIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eéHeTuka moijia», «3aKOHOMEpPHOCTH HAacJeIOBaHUS,
CUEIUIEHHOr0 ¢ Tmonom», «KapuoTurbl d4elnoBeka W KUBOTHBIX», «Buabl
U3MEHUYMUBOCTHY, «MonudukanronHas W3MEHYMBOCTh», «HacnemoBanme pesyc-
dakTopay, «I'eHeruka rpymni KpoBu», «MyTalluOHHASI U3BMEHYUBOCTH).

OO6opynoBanue: Mojaenu-anmiMKkanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Henonmnoe nomunupoBanuey, «Jurnbpunnoe ckpemmuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozodwmia» (HOpMa, MyTaruu
(dbopMBI KPBUIBEB U OKPACKH Tela), repOapuii «I'opox moceBHOMN.

JlaGopaTopHblie u npakTu4ecKue padorTbl:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOMIpEmapaTaxy.



Jlabopartopnas padora Ne 6. «M3ydeHne MoauUKaIIMOHHOW U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO PsiZia U BAPUALIMOHHOU KPUBOM.

JlaboparopHasi pabota Ne 7. «AHanu3 MyTanui y Apo30(uiIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTUKALMA.
Yuenne H. W. BaBuioBa o0 1eHTpaX MOPOUCXOXKAEHUS U MHOrooOpas3us
KYJBbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHUs AOMAIIHUX XUBOTHBIX. CopT,
I0pOJa, IMITaMM.

CoBpeMeHHbIE METObI CelneKUnU. MacCoBbI U MHAUBUAYAJIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — HHOpuAMHr. Ywucras nuHusa. CKpellMBaHUE YHWCTHIX JUHUH.
I'ereposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpeulMBaHUE — ayTOPUIUHT.
OtnanénHas rtuOpuauzauus W €€ ycnexu. VCKycCTBEHHBIM MyTareHes U
[IOJIyYCHUE MOJMUIUIOUAOB. JIOCTMKEHHS CEJIEKLIMU PACTEHUM, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUsA. OTambl
co3ganust pexkomOunantHod JIHK wu Tpancrennsix opranuzMoB. Kiierounas
uHxeHepus. Kiierounsie KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUMU.
KiioHnpoBanue BBICOKOIPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonornyeckue M dtudyeckue  npoodinembl. I'MO  —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabmunpel U cxembl: KapTa «lleHTphl NPOUCXOXKIEHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHi1», «I1opoabl TOMaIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenunity, «Otnanénnas ruopuanzanusy», «Padorsl akagemuka M. @. MBaHnoBay,
«[lomumnongus», «OObekThl OuoTexHONOrHNY», «KileTouHble KyJIbTYpBl U
KJIOHUpOBaHue», «KOHCTpynupOoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TIOA0B U KOPHEIUIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

OkcKypcuss«OCHOBHBIE METOAbl W JOCTHKEHUS CEJIIEKIUH pPACTEHUN U
YKUBOTHBIX (Ha CEJNEKIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIILHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOpPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».



11 KIIACC

Tema 1. IBoJIIOLIHOHHASA 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIOLUOHHAS
Teopus U €€ MecTo B OHMONIOruMM. BiusiHME 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeuzerensctBa »Boyronuu. [lameoHTONOrMYECKHE: IOCIIEI0BATEIBHOCTD
HOSIBIICHUS BUIOB B IaJCOHTOJIOTMYECKON JIETOMHUCH, NEPEXOaHbIe (HOPMBI.
buoreorpaguueckue: cxoncTBo U paznuune GpayH 1 Gaop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W Pa3IMyuus 3MOPHUOHOB pa3HBIX BHUJIOB
NO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKME: TOMOJIOTHYHBIEC, aHAJIOIUYHbIE,
pYIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHUX NyTEeH y BcCeX
OpraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. [lpeanochbuikd BO3HUKHOBEHHS
JapBUHU3MA. JIBIXKylIMe CHJIBl SBOMIONMH BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOINpPEAEIEHHAsT N3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopus 3Bosironuu (CTI) 1 €€ OCHOBHBIE MTOJOKEHHUS.

Muxkpoasomnonus. [lomynsuus kak eAuHUIA BUAA U 3BOJIOLHH.

JBrxymue cuibl ((hakTopbl) SBONIOLMHA BUAOB B Npupoje. MyTalMoHHbIN
npolecc ¥ KOMOWHATHMBHAS W3MEHYMBOCTH. [lomymsiiMOHHBIE BOJHBI M JIpeud
re’oB. M3omanus 1 Murpamus.

EcrecTBeHHBIl 0TOOp — HampaBisitOIMil  (akTop 3BoMOLUH. DOpPMBI
€CTEeCTBEHHOT0 0TOOpAa.

[Ipucnoco61eHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bojouuu. [Ipumepst
MPUCTIOCOOJICHN Y OpraHu3MOB. ApoMop¢03bl M UTHO-aTalITAIINH.

Bun wu BumoobOpazoBanue. Kpurepun Buma. OcHoBHbIE  (QOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. @DopMbl  3BONIONUU:  (UIETUYECKasA, IUBEpPreHTHas,
KOHBEpIeHTHasl, mapasuiesbHas. HeoOpaTuMocTh 3BOIIOLIUN.

[IpoucxoxJ1eHHE OT HecleUUaIu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anys. AJaNTUBHAS paguaiusl.

JdeMoHcTpanuu:

[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, ®. Mromiep, A. H. CeBepuios.

Tabnuiel 1 cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OGoppOBl  3a
cyiectBoBanue», «EctecTtBeHHbI 0TOOp», «MHOroodpasue COpTOB pacTECHUN,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsimumy»,  «MyTtalmoHHas



U3MEHUYUBOCTH», «ApoMopdo3bl», «aunoananrauun», «OOmas aereHepanus,
«/IBmxymme cunbl sBomonun», «Kapra-cxema wapuipyra mnyrtemectBus Y.
Hapsunay», «boprba 3a cymectBoBaHue», «lIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpadnueckoe BUI000pa3zoBaHue», « IKOJIOTHUYECKOE BUI000pa30BAHUEY.

OOGopynoBaHUEe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HAOOp IJIO/IOB M CeMsH, KoyuieKius «[Ipumepbl 3alIUTHBIX MPUCTIOCOOTIEHUN Yy
KUBOTHBIX», Mojelb «OCHOBHBIC HAIPABJICHHUS SBOJIONHN», 00BEMHAS MOJIETh
«CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaduyeckas kapra wmupa, KoiuieKuusa «DopMbl COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», Moaenp ammiukauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (Gopmbl KpbUIBEB U
OKpacKH Tella).

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

Jlaboparopuast padora Ne 1. «CpaBHeHHE BHAOB 1O MOp(doiIorunyeckomy
KPUTEPHUIO.

JlaGoparopHast pabora Ne 2. «Onucanue MpucCrnocoO0IeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOI'O XapAKTEPay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUU KU3HU. HaydHble THUIIOTE3BI
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XUMUYECKas
ABOMIOIUS. AOHWOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCNEPUMEHTATBHOE NOATBEPKICHNE XUMUYECKON 3BOMOMU. HavanbHble STanb
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. lIepBbl€ KIETKM W KX SBOIIOLMS.
®opMHUPOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [lameosoiickas spa u e€ mepuoabl: KEeMOPUHUCKUH,
OPJOBUKCKHUH, CHITYPUHUCKHAM, NEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NEPUObl: TPHACOBBIN, FOPCKUIA, METOBOM.

KaiiHo30iickass »pa W €€ mNepuoabl: MNaJICOr€HOBBIA, HEOrCHOBBIM,
AHTPONIOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa M Te0JIOTMYECKUX MpoleccoB. OCHOBHBIE 3TaIlb
ABOJIIOIIUU PACTUTEIBHOTO M >KMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHud u
UBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3Boiouuu. OCHOBHbIE
CHUCTEMATUYECKHE FPYIIbl OPraHU3MOB.



DBOJIOLHUS YeToBeKa. AHTpONOJIOrus Kak Hayka. PazBurue npeacraBieHuit o
NPOUCXOXKIACHUN YelIoBeKa. MeTtonbpl H3ydeHHs aHTpororeHe3a. (Cxonctsa u
pa3Iuyus YEeJ0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YETIOBEKA.

JBwxymue  cuibl  (pakTopbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
U3TrOTOBJICHUE OPYAUI TPYy1a, MBIIUICHHE, PEYb.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenslii, YenoBek mnpaAmoxomsamui, YemoBek HeaHaepranbCckui, UYenosek
pa3ymHbiil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YenoBeueckue pacbl. OCHOBHBIE  OONBIIME  pPAachl:  €BPOICOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (9KBaTOpuajibHas),  MOHTOJIOHUIHAsS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4eIOBEYECKHX pac.
Kpurnka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «Bo3numkHoBeHume CoJlHEUHOM cHUCTEMBI», «Pa3ButHe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KieTkKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YEIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE M€CTa NAJIEOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YelnoBeKay», «JlpeBHeuime moan», «/pesHue moan», «llepsbie
COBPEMEHHBIE JIOIN», «HeT0BeYeCKre pacoh».

OO0opynoBaHue: MYJISIKA «[IpoucxoxaeHue  yenoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, NUTEKAHTPONa, HEAHJAEPTAJIbLA, KPOMAaHbOHIIA), CJIETKU WU
U300pa)KE€HUsI KaMEHHBIX OpYAUIl TEepBOOBITHOIO 4YelnoBeKa (KaMHH-YOMIEPHI,
pyoOuna, ckpebna), TreoxpoHoJoruueckas TaOnuia, Kosiekuus «Dopmbl
COXPaHHOCTH UCKOIMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[Ipaktuueckast padora Ne 1. «/3yueHue MCKOMAaEMbIX OCTATKOB PACTEHUHN U
KUBOTHBIX B KOJUIEKILIMSIX.

DKCKypcus «IBOJIOIUSI OPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HAy4YHBIN I KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl U OKpPY:KaKIIAS CPeaAa.

OKoJ0rvs Kak Hayka. 3aa4ud ¥ pa3zensl 3KOJOruu. MeToIbl SKOIOrH4eCKUX
UCCIIEIOBAaHNN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.



Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOpPTaHU3MEHHAS.

Oxonoruueckue (¢daktopel. Knaccudukaims HSKOIOrHYecKux (PaKkTOpoOB:
adMoTHYecKue, OWMOTHMYECKHME U aHTPOIOreHHble. JIeHCTBHME HKOIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

AbGuornueckue (QakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucniocobnenust OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopBhI. Bunsr OMOTUYECKUX B3aUMOJECHUCTBUN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, kooneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxXJICOHUYECTBO). AMEHCAIU3M,
HEeUTpaiu3M. 3HAuYeHUE OHMOTHUYECKUX B3aUMOJCHCTBUMA Ui CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU Tonyianuu. (OCHOBHBIE IOKa3aTeln
HNOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMuka 4uciaeHHOCTH HOMYJISIUN U €€ peryssuus.

JlemoHcTpanum:

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

Tabmuuel u cxemsl: kapta «lIpupognsie 30HbI 3emuny, «Cpeabl oOUTaHHS
opranuzMoBy», «@Poronepuonuzm», «llomynasiuum», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU NOMYJISUU HHPY30pUU-TY(Penbkuy, «[lumieBsie memnm».

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckrue 0COOEHHOCTU PacCTEHUN U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEYCa».

[Ipaktnueckas padora Ne 2. «Ilogcyér mIoTHOCTH NOMyISUUI pa3HbIX BUIOB
pacTEHUN».

Tema 4. Coo0miecTBa M 3K0JI0rHYeCKHE CUCTEMBI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BUIOBasd,
NPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHantel. CBsA3U B
OHOIIEHO3E.

Dkonoruueckne cucrembl (dKocuctemsbl). IlonsitTue 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHATbHBIE KOMIIOHEHTBHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, penylueHTbl. KpyroBopoT BelIeCTB U MOTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (muiieBbie) YpPOBHU JKOCUCTEMBI. [luilieBble 1€MW U CETH.
OcCHOBHbBIE TIOKa3aTENIM SKOCUCTEMBbI: OHOMacca, NPOAYKLHA. DKOJIOTUYECKHE
OUpaMUbl:  TPOAYKIMH, YHUCICHHOCTH, OuomMaccel. (CBONCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAaMOpEryJisinus, pazpurue. CyKieccusl.



[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuripl, cocraB u CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aJIbHOM 3KOCHCTeMBbl. JlMHaMHueckoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTs U OMOre0OXMMUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emian. AHTpororeHHble U3MEeHeHus B Ouocdepe.
['mobGanbHbIE 2KOJIOrHYECKUE TPOOJIEMBI.

CocyiiecTBoBaHHE IPUPOABI U YeJI0BEYECTBA. CoxpaHenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUYMBOCTH Omocdepbl. OCHOBa pallOHATIBHOTO
yIOpaBJIEHUsT TPUPOJHBIMU pecypcaMd M HX HUCHOoJIb3oBaHUE. JloCTHXeHUs
OMOJIOTMH U OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel n cxembl: «llumieBsie 1enu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«[Ipuponnsie coobuectBa», «llenn nuraHus», «IKOIOrHMUEcKas MNHPaMHUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IHPOKOIUCTBEHHOrO JIeca», « DKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BomoémMan, «ArpoueHosd», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mpupony», «Baxkheilline HUCTOYHUKH
3arpsi3HEHUs] BO3JlyXa U IPYHTOBBIX BOA», «[louBa — BakHeMWIIash COCTaBIISIONIAs
ouochepol», «PakTopsl Aerpaganuu mousy», «llapHukoBsiil 3¢dexT», «DakTopbl
paIMoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyropopor azota B IpupoAe».

O6opynoBanue: Mojenb-ammIukanus «TunuyHble OMOLIEHO3bI», TrepOapuil
«PacturenbHbie cooliecTBa», Kouiekuu «buoienosy, «Bpeaurenu BakHeHIIuX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIMH pAcTeHUH W
KUBOTHBIX, PUHAJUISKAIINE K Pa3HbIM AKOJIOTMYECKUM TPYyMIaM OIHOTO BHIA,
Kpacnas knura Poccuiickoii ®enepannu, H300paK€HUsT OXPaHAEMbIX BHJIOB
pacTeHul M )KUBOTHBIX.



IDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOT'PAMMBI  T10
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiaMBaKTCI TpPeOOBaHUS K peE3yJbTaTaMm
OCBOCHHUSI  OOy4YaloIMMHUCS TporpaMMm cpeaHero oOiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAITPEAMETHBIM U MPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS mpenmera «buoiorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
rPaXXIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpENENeHUI0, HaJIMdhe MOTHBAllMM K  OOy4YeHHIO  OHOJIOTHH,
I[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTA HA OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPHUYECKUX TPAJUIMN pPa3BUTUS OHUOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATETbHOCTA 1[EHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOrMYECKOT0  00pa30oBaHMs, HAJIUYME HKOJOTMUECKOTO TMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS mpenmera «buonorus» AOCTUTaroTCs B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOpMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCTIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MAaTPUOTU3MA,
YBQXCHUSI K 3aKOHY M IMPaBOIOPSIKY, YEIOBEKY TPyAa U CTapuIeMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUIO0 U
TpaAULHAsIM MHOTOHAIIMOHAJIBHOIO Hapoja Poccuiickoint denepanuu, npupoae u
OKpYXaroUIeH cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUSA YyueOHOro mpenmera «buomgorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUUMCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIUTATENILHOU JIESITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1)rpaxaanckoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
JTOCTHXEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujenHas yOexXJIEHHOCTh, TOTOBHOCTh K CIY)KeHMIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMi0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHS LIEHHOCTEH CEMEHHOM JKM3HHM B COOTBETCTBHHM C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas I3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/IEUCTBUSA KUBOU NPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOopMHUPOBAHHS KYJIbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHMMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHWE LEHHOCTU MpPaBWI HWHAWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYZy, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYI0JIIOOHE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

UMHTEpEC K pasznuHbiM cepam mpodeccuoHaaIbHOU JeATeTbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1IEIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed ux
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIPaBJICHHBIX HA COXPAHEHUWE PABHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HAJIUYME PAa3BUTOT'0 SKOJOTMYECKOT'0 MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTIbITa JesTebHOCTH AKOJIOTUYECKOMN HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTU HKOJIOTHUECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAJore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KaK CpEACTBa
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NoOHUMaHue crenudukd OHOJOTMM KakK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUs 00 OKpYKaloleM MHpPE KakK O €IMHCTBE MPHUPOJbI, YETOBEKAa U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MNpodsieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUS MEIAUIIUHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 II100ATBHBIX YKOJIOTMUECKUX MPOoOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
NOBBIILIEHUA OOIIe KyJNbTYphl, €CTECTBEHHO-Hay4YHOM TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajiu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOYUYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIEA0BATENIbCKYIO JEATENbHOCTh UHIMBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3ysbTaThl OCBOCHUS y4eOHOro mnpenmera «buomorusi»
BKJIIOYAIOT: 3Ha4YuMble JJi1  (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKarolIne
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUsl, SBJICHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieioBaHue,  HaOJIOJeHHe,  HM3MEpPEHHE,  OKCIEPUMEHT U JPYrux),
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCcTBUsS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PErYISTUBHBIE), obecnieunBaronme dbopmupoBanue (yHKLIMOHAIBHOM
IPaMOTHOCTM M  COLMAJbHOW KOMIIETEHIIMM OOy4arolmxcs, CIOCOOHOCTh
o0yuarouuxcs UCIIOIb30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  YHUBEPCAIbHBIC ydeOHbIE JICUCTBHS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTUKE.

MeranpeMeTHbIe PE3yJIbTaThl OCBOCHUS IMPOTPAMMBI CpPEIHEr0 OOIIEro
00pa30BaHus JIOJKHBI OTPaXKaTh:

Ogaajenne YHHBepPCAJIbLHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUSMM:

1)0a30Bble JIoruyecKue JAecTBUS:

CaMOCTOATENTLHO  (OPMYJIHMpPOBATH W AKTyaIM3UpOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TNMPU OCBOCHWM 3HAHUNA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, KilacCU(pUKaIuU, 0000IIEeHHS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMU TTOHSTUSIMHA);

OTIpeAeNATh 1EIU JeATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTH C MOCTABIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS sl OOBSICHEHUST (DAKTOB W SIBJICHUI
KUBOU MIPUPOJBL;

CTPOUTH JIOTMYECKHE pACCYXACHUS (MHIYKTUBHbBIE, JIE€IYKTUBHbBIC, IO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCCMAaTPUBAEMBIX
SBJICHUSX, (DOPMYJITUPOBATH BBIBOJIbI M 3aAKIIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICITbHBIE cCpencTBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHWUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaKkKe  MPOTHUBOPEYMH  Pa3HOrO  POJA,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX ICTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHAITbHBIX U HEMaTepUATbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN JAEATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2)0a30BbIe HcCIe0BaTEeIbCKUE 1eHCTBUSI:

BJIa/IETh HAaBbIKAaMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOMN JAeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus: npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEUICHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUABI JEATEIBHOCTH I10 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpETalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4e€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIUAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU OHATUSAMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESITENbHOCTH U )KU3HEHHBIX CUTYalINAX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHNUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJE€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LEJICHAIIPaBIEHHbIN IOUCK MEpPEeHOca CPEACTB M CHOCOO0B
JeMCTBUSI B MPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 U MPAKTHUYECKYI0 00JacTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTell;

BBIIBUT'aTh HOBBIE WJEH, MPEAJIaraTb OPUTMHAJIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTe y4EOHOT O
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTHUECKHX CJOBapsAX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
MH(POpPMAIUIO pa3INYHbIX BUAOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLICHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTHUBOPEYUBOCT;



(dbopMyIHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHBIE METObI MPHU MOUCKE U
orbope Ononornueckoi mHpopMauu, HEOOXOAMMOM JJIs BBITOTHEHUS YYCOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
Ounonornyeckor uHpopmaluu (cxembl, rpaduku, TUarpaMMmbl, TaOIHIIbI, PUCYHKH
H Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouonornyeckor HWHPOpMAIMEH: TPUMEHSATh XHUMHUYECKue, (Qusnyeckue u
MaTEeMaTUYECKUE 3HAKM W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJaJeTh  HABBIKAMU  pACMO3HABaHWS W 3allUThl  WH(OpMaLUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgyajieHNe YHMBEPCAIbHBIMH KOMMYHHKATUBHBIMU 1eCTBUSIMM:

1)o01menne:

OCYULIECTBJISATH KOMMYHUKAILIMK BO BCEX c(hepax >KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a1a4M, YYUTHIBATh MHTEPECHI U COMIACOBAHHOCTH IMO3UIUMN JAPYrUX yYaCTHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEeACTBAa OOIEHUS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJAJETh PA3JMYHBIMU CIIOCOOaMM OOLIEHUS U B3aMMOJEHCTBHS, MOHUMATh
HaMEPEeHUs JPYruX JIOJEH, MPOSIBIATh YBAXKUTEILHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2)coBMecCTHAasI 1eATeJIbHOCTh:

MOHUMATh M HCIOJIBH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBHUAYaJIbHOM
paboOTHI MPH PEIICHHH OMOJIOTHYSCKOM MPOOIEeMbI, 000CHOBBIBATh HEOOXOAUMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBHMA C Y4€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)10T0 YieHa KOJIJIEKTHBA;

OpPUHUMATh LEJIM  COBMECTHOW  JEATEIBHOCTH, OpraHU30BBIBaTbH H
KOOPJMHUPOBATh JEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JIEUCTBUA,



pacupenensTh poi ¢ YYETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboTHl;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIITh MO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B PAa3JIUYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBiaieHHe YHHMBEPCAJIbHBIMH PeryJATUBHBIMU ACHCTBUAMM:

1)camoopranusanus:

UCTOJIb30BaTh OHOJOTMYECKHE 3HAHUS JJI1 BBIABICHUS MpoOOJeM M HX
pElIeHMs] B )KM3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAHOBKHU B CBOMX JEUCTBHUAX U IOCTYIIKaxX I10 OTHOLIEHUIO K YKUBOU IPUPOIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NpoOJeMbl €  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPEATOUTECHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsM;

paciupsTh paMKH yueOHOI0 ITpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTh
3a pELLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM HpyIHMLIUU B
pa3HBIX O0JIaCTAX 3HAHWM, MOCTOSHHO TIOBBIIIATH CBOM 00pa3OBaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJa/JE€Th  HABbIKAMU  IIO3HABATEJIbHOM  pediaexkcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JCUCTBUM UM MBICIUTENBHBIX IPOLIECCOB, HMX PE3YJIbTATOB U
OCHOBaHUil, UCTHOIb30BaTh NPUEMBI PeIIEKCHH AJsl OLEHKH CUTYyalluH, BHIOOpa
BEPHOI'O PELICHNS;

YMETb OLICHUBAaThb PUCKM U CBOEBPEMEHHO IIPUHUMATH PELICHUSA 110 HUX
CHIDKEHHUIO;

IIPUHUMATh MOTHMBBI M AapryMEHTBl APYIMX IpPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;



3)upunsaTHE ceds1 M APyrux:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

NpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIKUOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYroro 4eJoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbl COO mo Ouonoruu Ha
06a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1ig yaeoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMHU U
peoO0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B PA3JIMYHBIX Y4EOHBIX CUTYalUsX, a TAKKE B peajbHbBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3yNbTaThl MPEACTABICHBI IO T0JIaM 00y4YEHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydeOHOro rnpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHMs, O BKJIAJE POCCHUUCKUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEpKaHHE OUOJOTMYECKHX TEPMHHOB W TOHSTHMA:
KHU3Hb, KJIETKa, OpraHu3M, MeTaboiau3sM (0oOMEH BelIeCTB M IpeBpalleHUe
SHEPrumn), rOMeOocTa3 (caMoperyssiuus), ypOBHEBasi OpraHHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJbHAs JOTMa MOJIEKYJISIpHOM Owuomnorun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
POUCXOXKIEHUsI KynbTypHbIX pactenuid H. WM. BaBuiioBa), onpenensite rpaHuUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METO/IaMU Hay4YHOT'O MMO3HAHUS B OMOJIOTUU: HAOIIO/IEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTa,  BBIABMKEHUE  THIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;



YMEHHUE BBIACIATH CYIECTBEHHbIEC NMPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
9yKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpPOIIECCOB: OOMEHa BEILECTB M NPEBpAIlCHUs SHEPTUU B KIETKe, (HOTOCHHTE3a,
IUIACTUYECKOr0 M HSHEPreTuYeckoro oOMEHa, XEMOCHHTE€3a, MHTO3a, MeHo3a,
OIJIONIOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYAILHOIO pa3BUTUS  OpraHu3Ma
(oHTOT€HER);

YMEHHUE TPUMEHSATh MOJYyYEHHBbIE 3HAHMS AJsi OOBSACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMU
KU3HU C LEIbl0 oOecnedeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBSA
OKPY>KaIOILKX JIIO/IeH, COOI0IEHUs] HOPM IPaMOTHOI'O MOBEACHUSI B OKpY Karoieil
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHHI
COBpEMEHHOW  Ouonorum  u OMOTEXHOJOTUM I PalMOHAIBHOIO
PUPO/IOIIOIb30BAHUS;

yMEHHE pemniaTh dSJIEeMEHTapHble T'eHEeTMYeCKHMEe 3aJauyd Ha MOHO- U
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUICHHOE HaCJeJOBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHUIHOTO CKPELIMBAHMS JJIA MPEICKA3aHUsl HACIEIOBaHUS MPHU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINIOJNHATH JTA0OPATOPHBIE U TPAKTUUYECKHE PabOTHI, COONIOAATH
npaBWiIa MpU padoTe ¢ y4EOHBIM U 1a00OPATOPHBIM 00OPYI0BAaHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MeAUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03/]aBaTb COOCTBEHHbIE ITMCbMEHHBIE U YCTHBIE COOOIICHMUS,
00001ass 6uonornueckyro HHGOPMAIHIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCTIOIh30BaTh MOHATUIHBIN anmapat OUOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HAayK, B (DOPMHPOBAHUHU COBPEMEHHOM €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJEpKAHUE OMOJIOTMYECKMX TEPMHUHOB WU TOHSITHIL:
BUJ, TIOMYJISIIKSA, TeHOPOH/I, dBOJIONHNS, ABMXKYIIUE CUJIbI ((PaKTOpbI) IBOIIOIMH,
MPUCIIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,
HKOCHCTEMA, TPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHThl, LeNu MHUTaHus,
AKOJIOTHYECKas MupamMuaa, OuoreorneHos, ouocdepa;



yMEHUE u3JlaraTh OWOJIOTMYECKHE TeopuH (PBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUs DHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusl TiIaBHBIX HAIPaBICHUN H
nyteit sBomonmu A. H. CesepuioBa, yuenus o 6uochepe B. M. Bepnajackoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHHE BIAJI€Th METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHWI, OpraHU3alusi U IPOBEACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIJIBIDKCHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX
pEe3yJbTATOB, UCIOJIb30BAHHBIX HAaYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OUOJIOTUYECKUX
OOBEKTOB: BHUJOB, MONYJIALMA, NPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,
OMOreOlleHO30B M HJKOCUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEIACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPraHU3MOB, JEWCTBHS SKOJIOTMYECKHX (PAKTOPOB HA OpraHuW3Mbl, IEpeHoca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHWH B
HKOCHCTEMax CBOEW MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IUKJIOB B Onocdepe;

YMEHUE TPUMEHATH IMOJYyYECHHbIC 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUH, JJIsl MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C LeJIbl0 oOecrieueHuss 0e30IaCHOCTH CBOETO 3/0pPOBbS U 3/10pPOBbS
OKpPYXAIOILUX JI0AeH, COOMI0IEHU HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON cpele, MOHMMaHuE HEOOXOIMMOCTH HCIOJb30BaHUs JOCTUXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOT O IPUPO/I0II0Ib30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOIOTHYECKUE 3a7]a4H, COCTABIISITH CXEMBI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKHUE PpaldOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KpPUTHUYECKHM OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOIO  COJAEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO03[aBaTb COOCTBEHHBIE ITMCBMEHHBIE W YCTHBIE COOOLICHMUS,
0000111ass 6MOIOrMYecKyl0 UHPOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHITHIHBIN arnapaT OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTHnuyeckne (upp )
NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
L broorist kax Hayka > 05 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
2 JKuBble crCcTeMBl M UX OpraHU3aIns 4 httos://m.edsoo.ru/7f41c292
. but6mmoreka [IOK
3 XHWMHUYECKUHN COCTAB U CTPOCHUE KIIETKH 14 1 https://m.edso0.ru/7f41c292
bubnaunorexa LIOK
4 HKHSHEACATENLHOCTS KICTKH 10 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 7 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 12 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 5 bubmnorexa LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Pesepatioe Bpems 1 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 0 4



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

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1 1
IBOMOUHOKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 1 bubnuoreka [IOK
3emuiie https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Oprafu3MEL i OKpYXKAIOLLAs cpeja > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
1 1
4 Coo011ecTBa 1 SKOJIOTHIECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
1
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KonTpoabHbI
0 e padoThI

IIpakTH4ecku
e padoThI

Jara
U3yYeHH
s

DJIeKTPOHHBIE M (poBbIe 00pa3oBaTeIbHbIC
pecypchl

buonorus B
CHCTEME HayK

bu6mmoreka [IOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863e63
2a

MeTo/b1 TO3HAHUS
KUBOU MPUPOJIBI.

bubmuoreka IIOK https://m.edsoo.ru/863e6122

IIpakTnueckas
pabota Ne 1
«crons3oBanue
pa3IMYHBIX
METOJIOB TIPH
U3YUCHUH
OMOJIOTUYECKHUX
00BEKTOBY

bubmuoteka I{OK https://m.edsoo.ru/863e6122

buonornyeckue
CUCTEMBI,
IIPOLIECCHL U UX
U3y4eHue

bu6nmoreka LIOK https://m.edso0o.ru/863e6564

XUMHAYECKUH
COCTaB KJIETKH.

bubnmnoreka [{OK https://m.edsoo.ru/863e674e

Bona u
MUHEpaJIbHBIE COIU

bu6mmoreka LIOK https://m.edsoo.ru/863e674e

benxu.



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

CocTaB U cTpoeHHUE

10 bubnmnoreka [{OK https://m.edsoo.ru/863e6b72
OenKoB
DepmMeHTB —
11 OMOJIOTHYCCKHUE bubmuoteka I{OK https://m.edsoo.ru/863e6b72
KaTaJln3aTOPhI
JlaboparopHas
pabora Ne 1
«3yuenue
12 KATaTTHTHHCCION bubmuoteka [IOK https://m.edsoo.ru/863e6b72
AKTHBHOCTH
dbepmeHTOB (Ha
MpUMEpPE aMUIIA3hI
WJIM KaTaaasbl)»
13 KoutponbHas
paborta
14 VraeBoapr. JIunyabt bu6mmorexa LIOK https://m.edso0.ru/863e6870
12 JInmmnaer bu6mmoreka LIOK https://m.edso0.ru/863e6870
1; EIZCT:TPEOZ?Z) bu6mmoreka LIOK https://m.edsoo.ru/863e6d5¢
19 HcTtopust u MeTO B
20 W3YUYCHHUS KIIETKHU. bubmuoteka [{OK https://m.edsoo.ru/863e6e88
Knerounas teopust
51 Knerka xax
. LeJIOCTHAS KUBas bu6nmoreka LIOK https://m.edsoo.ru/863e6e88
cucrteMa
23 CrpocHue bu6mmoreka [IOK
. https://m.edso00.ru/863e6ffOhttps://m.edsoo.ru/863e716
24 IYKapUOTUYECKOU

c



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

KJIETKH.
JlaboparopHas
pabora No 2
«3yuenue
CTPOCHUS KIETOK
pacTeHui,
JKUBOTHBIX, TPUOOB
u O6akTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHKpoIpenapaTax
U MX OITHCAHUE)

25- OOMeH Belec
MCH BEIIECTB bu6mmoreka LIOK https://m.edso0o.ru/863e766¢
26 I MeTa00IN3M
27- dorocuHTE3.
bubnmoreka [{OK https://m.edsoo.ru/863e7c98
28 XeMOCUHTES
29- OHepreTuyecKuit
bubmuoteka [{OK https://m.edsoo.ru/863e7aae
30 o0OMeH
JKU3HEHHBIN UK
KieTku. Jlenenue
KJIeTKA. MUTO3.
Jlaboparopnas
31- abota Ne 3
P bubmmoreka [{OK https://m.edsoo.ru/863e7dc4
32 «HaOmronenne
MHTO3a B KJIETKaX
KOHYHKA KOpEIKa
JIyKa Ha I'OTOBBIX
MUKpOTIpenapaTax»
33- buocunres Oenka. bubmuoteka [{OK https://m.edsoo.ru/863e796e



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

34 Peakuus
MaTpUYHOI'O
CHUHTE3a
35- Tpancmauus —
bubmmoteka [{OK https://m.edsoo.ru/863e796e
36 OmocuHTE3 OeKa
37. Heknerounsie
38 (bopMBI )KU3HU — bubnnoreka [IOK https://m.edsoo.ru/863e7540
BUPYCBI
39. Dopmel bubnumorexa [IOK
40 Pa3MHOXEHHUS https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e83
OpraHu3MoOB le
j; Meiio3 bubmuoteka I{OK https://m.edsoo.ru/863e7f4a
O6pa3zoBanue u
Pa3BUTHUC MTOJIOBBIX
KJIETOK.
O11010TBOpPEHUE.
43 JlaGoparopHas bubnnoreka [{OK https://m.edsoo.ru/863e81b6
44 pabota Ne 4
«M3yuenue
CTPOEHHUSI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
45 NupuBunyansHOE
46 pa3BuTHE bubnmnoreka [{OK https://m.edsoo.ru/863e8436
OpraHu3MOB
I'enetuka — Hayka
47 0 bubmuoreka I{OK https://m.edsoo.ru/863e862

HaCJICACTBCHHOCTH



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

1 U3BMCHYHUBOCTHU

48-
49

3aKOHOMEPHOCTH
HaCJIeI0BaHUs
MPU3HAKOB.
MonorubpumaHoe
CKpEIIMBaHHE

bubmuoteka I{OK https://m.edsoo.ru/863e8878

50-
51

Jurubpunnoe
CKpEIINBaHHUE.
3aKkoH
HE3aBUCHUMOI'0
HaCJICAOBaHUS
MPU3HAKOB

bubnuoteka [IOK https://m.edsoo.ru/863e89a4

52-
53

CuenneHHoe
HacJIeJOBaHUE
MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yuenue
pe3yIbTaToB
MOHOTHOPHIHOTO U
JTATHOPHUTHOTO
CKpEIIMBAHUS Y
Jpo30QUIIBI HA
TOTOBBIX
MUKpPOIIpenapaTax»

bu6nmoreka LIOK https://m.edso0.ru/863e8c60

54-
56

I'eneruka momna.
HacnenoBanue
IIPU3HAKOB,
CIICTUICHHBIX C

bubmuoteka [{OK https://m.edsoo.ru/863e8c60



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

IIOJIOM

57-
58

N3MeHunBOCTS.
Henacnencreennas
U3MEHYUBOCTD.
JlaGopaTopHas
pabota Ne 6.
N3yyenune

MO TU(PUKAITIOHHOM
U3MEHYUBOCTH,
MIOCTPOEHUE
BapUALIMOHHOT O
psanau
BApHALMOHHOM
KPUBOW»

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

59

HacaencrBennas
U3MEHYHUBOCTD.
JlaGopaTopHas
pabota Ne 7.
«AHanu3 MyTanuit
y 1po30(huiel Ha
TOTOBBIX
MUKpOIIpEnapaTax»

bubmuoteka [{OK https://m.edsoo.ru/863e8efe

60-
61

I'enetuka degoBeka

bu6mmoreka IIOK https://m.edsoo.ru/863e8d78

62

PesepBHBIi1 ypOK.
O06o00611IeHKE 110
TEME
«HacmengctBeHHOCT
b ¥ U3MEHYHBOCTh



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

OpraHnu3mMoB»

63- (Cenexups kak 2 bu6mmoreka LIOK https://m.edso0o.ru/863e9214
64 Hayka M Iporecc
Mertons! u
JOCTHKEHHUS
22 CEeNeKINU 2 bubmuoreka I{OK https://m.edsoo.ru/863e9214
pacTeHuii u
JKHMBOTHBIX
7. buorexnomorus
68 KaK OTpacib 2 bubnmoreka [{OK https://m.edsoo.ru/863e9336
MIPOU3BOICTBA
OBLIEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubamorexa [OK
H a yi https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 BOJIONNHU https://m.eds00.ru/863e9570
bu6nuorexa [IOK
3 M 1
HIPOIBOTIOLIA https://m.edso0.ru/863e9cle
4 Maxkpo3Bosnronus 1
[Momymsiiust Kak IeMeHTapHast
€IMHHIIA BUJIA ¥ SBOJIOIUU.
5-6 HI;60 Ie_llTo szm abota JI\;O 1 2 1 bubamorexa [JOK
PITOPHEAP : https://m.eds00.ru/863¢99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHIECKOMY KPUTEPUIOH
7-8 BunooOpa3oBanue u ero crnocoosl 2
9 JIBrKkymue cuiibl (3J1eMEHTapHBIC 1 bubnmoreka [JOK
(haKTOPBI) HBOTIOIIUN https://m.edso0.ru/863e9da4
bu6nuorexa LIOK
10 E I 1
CTCCTBEHHEITE 0TOOP M ero (opme! https://m.edso0.ru/863e9ed0
HckyccTBeHHBIN OTOOP M €T0 pOih B
11 YBEJIMYCHUH OUOJIOTHYECKOTO 1
pa3HooOpa3us Ha 3emiie
1213 PesynbTats! 3BotOIMM: 5 1 bu6munorexa [IOK

HpI/ICHOCO6HCHHOCTL OpraHu3MoOB U

https://m.edsoo.ru/863e9fde



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

BUsI000pazoBanue. Jlaboparopuas
pabota Ne 2 «Onucanmue
pUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKkTepa»

HaHpaBHeHI/IH " IyTH

bu6mmoreka LIOK

14-15
MaKpO3BOJTIOLIMHI https://m.edsoo.ru/863e9cle
16 HeoOpaTumocTs 3BOTIONNN
17 HcTopus xu3HU Ha 3emile U METO/BI
€€ U3yueHus
18 ['unore3sl MPOUCXOKACHUS KUZHU bubnmnoreka [JOK
Ha 3emie https://m.edso00.ru/863ea5a6
19.20 PazButue xu3uu Ha 3emie 1o 3pam u bubmuotexa [IOK
nepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl SBOJIIOIIH
PacCTUTENBLHOTO U dKUBOTHOTO MHpA.
21.22 [paktuyeckas padora Ne 1 bub6nmorexa [IOK
«3ydeHne HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHH U KUBOTHBIX B
KOJUTEKLIHSX
23 CoBpeMeHHas cuctema bubnnoreka [JOK
OPraHUu4YeCcKoro Mupa https://m.edsoo.ru/863ea48e
bu6nunorexa [IOK
24-25 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edso0.ru/8636ac2c
26.27 JBmxyuue cuibl ((hakTopsl) bubmmoteka LIOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaINN HBOJIIOLIAN
28-29
YeJioBeKa
30-31 UYenoseueckue pacsl U IPUPOIHBIE bubnnorexa [IOK



https://m.edsoo.ru/863e9c1e
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

azgarranuy 4€J10BEKa

https://m.edsoo.ru/863eaea?2

O000111eHIE IO TEME

32 «BO3HUKHOBEHUE U PA3BUTHE KU3HU
Ha 3emuie»
33 KontposbHas padora
34 DKoJorus Kak HayKa
3536 Cpenpl 0OUTaHUS U SKOJOTHYECKHE bu6muoteka [IOK
baxTopsl https://m.edsoo.ru/863eafec
AbGunoTtndeckue haKkTOpHI.
JlaGopaTopHas pa6ota Ne 3.
«Mopdonorugeckrne 0coOOEHHOCTH
37-38 pacTeHUN U3 pa3HBIX MECT bubamorera LOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [IOK
3 buoriieckie gaxTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomynauuu. [IpakTudeckas pabora
40-41 Ne 2 «ITonmcuéT mMIOTHOCTH
TIOMYJISIIIMNA Pa3HBIX BUIOB
pacTeHun»
49.23 Coo01iecTBa OPraHu3MOB — bubmuorexa [IOK
OuoLeHo03 https://m.edso0.ru/863eb46a
44.45 DKOJOTHYECKUE CHCTEMBI bubmuorexa [IOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
46.48 OCHOBHBIC TIOKa3aTeI SKOCUCTEMEL. bubmuorexa [IOK

DKOJIOTUYECKUE MUPAMUJIBIL.

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eaea2
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

CaoiictBa 3KocucteM. Cykieccus

49-50 [IpupoaHbie 3KOCUCTEMBI

51 AHTpPONOTre€HHBIE YKOCUCTEMBI

52 KontponbHas padora

£3.54 buocdepa — rinobanpHas 1 bubnmnorexa [JOK
JKOCcUCTEMaA 3eMiln https://m.edsoo0.ru/863ebb5e

55-56 Kpyrosoport BemiectB B 6uochepe 1

5 [TonsiTue 0 HOOCepe Kak HOBOM 1
cocTostHUHM O6rochepbl

£8.59 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubnnorexa [IOK
ounochepsr https://m.edsoo.ru/863ebd16

60-61 YenoseuecTBo B Onochepe 3emin 1

62-63 CocymiecTBOBaHUE TTPUPOIBI U 1 bubnmnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale

6465 O6o06menne Tembl «CoobiiecTBa u 1
9KOJIOTHYECKHE CUCTEMBD»

66 KonTponbhas pabota

67 [oBTopenue u 0600IICHNE

68 [ToBTropenue u o6001IeHNE

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.  Ilonomapena U.H., Kopuunosa O.A., Cumonosa JI.B. buonorus. ba3zossiii
ypoBeHb. 10 ximacc. MeToauueckoe mocodue, 2019,

2. Ilonomapesa U.H., Kopauosa O.A., Cumonosa JI.B. buonorus. bazoBsiii
ypoBeHb. 11 kiacc. MeToauueckoe mocobue, 2019.

METOINYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

3. Ilonomapesa M.H., Kopaunosa O.A., Cumonosa JI.B. buosiorusi. bazobiii
ypoBeHb. 10 ximace. Metoanueckoe mocobue, 2019.
4. Tlonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. buosiorusi. bazobiii

nac ./ Ehrzacos ADROKwiHnHA M.

o [lonomapesa 1.H., Kopaunosa O.A., Jlommnuna T.E. /mox pexn.
IMonomapeoii .H. buonorus. bazossrit yposeHs. 10 knacc. YueOnuk, 20109.

o [lonomapesa 1.H., Kopaunosa O.A., Jlommnuna T.E. /mox pen. [Tonomapesoii U.H.
buonorus. ba3osslii yposens. 11 kinacc. Yuebnuk, 2019.

o Koznosa T.A., [lonomapesa 1.H. buonorus. bazoseiii yposens. 10 knacc. Pabouas

TeTpaas, 2019.
o Ilonomapena U.H., Koznosa T.A., Kopaunosa O.A. buosnorus. 11 knacc. PaGouas
Terpanb, 2020.
MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

Juis yuurens:

1. http://www.floranimal/ru O pacTeHusIX ¥ KUBOTHBIX.

2. http://obi.img/ras/ruba3a 3naHwuit 10 OHOJIOTUH YETOBEKA.

3. http://learnbiology/narod.ru u3ydaem Guosoruio.

4.  www.ege.edu.ru , www.fipi.ru moaroroska xk ET'D u THA.

5.  http://school-collection.edu.ru/) «Ennnast KOJLIEKIIUS HudpoBbix
Obpa3oBarenbHbIiX Pecypcoy

6.  http://www.fcior.edu.ru/

7.  www.bio.1lseptember.ru — rasera «buonorus»

8.  www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTUH

9.  www.edioS.ru — Dioc — HEeHTp AMCTAHIIMOHHOTO 00pa30BaHMs

10. www.km.ru/education - y4eOHbIe MaTepualbl U CJIOBapH Ha caiite «Kupuin u
Medoaunii»

11. http://video.edu-lib.net — yueOHbIe GunbMbI

12.  http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. - TTogbopka nHTEpHET-
MaTepHaIOB IS YIUTEICH OMOIOTHH 0 Pa3HBIM OHOJIOTHYECKUM JAMCIUILIMHAM.

13. http://charles-darvin.narod.ru/ - DnekTpoHHBIE BepcHHM Mpou3BeacHu Y.
JapBuHa.

14. http://www.I-micro.ru/index.php?kabinet=3. - Hudopmanus 0 MHIKOJBHOM
o0opynoBaHUY.

15.  http://mwww.www.wwf.ru BcemupHblit GOHIT AUKON TPUPOJIBI.

16. http://fns.nspu.ru/resurs/nat/pedpract.php B momors yuntento Ouoioruu
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