MHHHCTEPCTBO IMPOCBELLEHHWS POCCUHCKOM OEIEPALIAA

YTIPABJIEHHME OBPA30OBAHHUA AIIMUHHUCTPALIMM MO «BPATCKWAMA PAFIOH»
MYHHLMITAJIBHOE KA3EHHOE OBLLEOBPA3OBATEJIbHOE YUPEXKIEHUE
«TAPMHUHCKAS CPE/TH151 OBLLIEOBPA3OBATEJIBHAS LLIKOJIA»

PEKOMEHJIOBAHO PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
3acenanue 1IIMK Ha neparoruyeckom 3acenanne MC Ipukaz Ne 60/120a
YYHTENEH €CTECTBEHHO- coBeTe MKOY «Tapmunckaa COII» ot « 01» 09. 2023r.
MaTeMaTHYEeCKOTO LIHKIa [Mporokon Ne | ITporokon Ne 1 Jupexkrop MKOY
MKOY «TapmuHckas ot « 30» aBrycra 2023r. ot « 30» aBrycra 2023 r. «Tapuuserxas.COLL»

COLI» 3am. IMpeKTOpa I ¥BP M«Epé-geum
Iporokon Ne_ 1 Kucenepa O.H. éi‘l%J Mafis _ K0 Cs Nt/ —

ot «29» aBrycra 2023 r.

Pykosoputen ’24
Hieen 0. B. £ é;/

PaGouas nporpamMma
yuyeGHoro npeaMera

«BUOJIOT A SA»
g yyamuxcs 10-11 xnaccos

Hpeomemnas o6racme «Obuwecmeosnanue»

Tapma, 2023 ¢



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeETCHUs] TMOAXO0I0B K (OpMHpOBAHHIO COACpKAHMS y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O
cnenuduke ONOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBI M 00eCIIeYeHUN
CYIIIECTBOBAHHS UelIOBeYeCKOro oOrnecTBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpEe/ICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ienax, o0 oOmei
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buomorus», omnpenenseT o00sg3aTeNbHOE MPEIMETHOE
COJIEp>)KaHUE, €ero CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarommxcs.

B nmporpamvMe mo OuwomorMM TaK)Xe YUYUTBIBAIOTCA TpPEOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NEeSATeTbHOCTH/YU4eOHBIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pPa30BaHHUS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI YPOBEHB) peaii30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HM3yYeHUW OHOJIOTWH, Olarogaps 4YeMmy B HeEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAIOIIeW MPUPOIHON Cpele.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yAENEHO BHHUMAaHHUE HCIOIh30BAHUIO
TIOJTyYeHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHHUS MPUKIIAIHBIX 33714, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEICTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU
1eIecoo0pa3Horo IMOBEACHUA B OKpYy)Kalolled NpUpPOJHOW cpele, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATETHHOCTH YEIOBEKa Ha COCTOSIHHE TPUPOIHBIX H
HMCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
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yduebHoro npeamera «buosorus» MpoaUKTOBAaHO HEOOXOAMMOCTBIO OOecreueHus
YCIOBHUH Ui pEeLIEHUs] OAHON U3 aKTyalbHbIX 33]1a4 HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpenanonaraetT (GopMUpoBaHHE Yy  OOydarouIuxcs
CHOCOOHOCTH aanTUpPOBaThCA K MW3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLLETOCS
COBPEMEHHOT'O MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMAET BaXKHOE
Mecto. OHa obGecneunBaeT (OpPMUpPOBAHUE Y OOYYAIOIIUXCA MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpA, pacIIUpsieT U 0000IIaeT 3HaHUS O KMBOM Mpupoje, eé
OTJMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alldd U 3BOJIIOLMH, CO3MAET
yCIOBUSL  JJIsl: TIO3HAHMA  3aKOHOB  JKMBOW  HpUpOIbl,  (HopMHpOBaHUS
(yHKUIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3o0macHoro obpasa
KU3HU, SIKOJIOTMYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl PEIICHUs BOCIUTATENbHBIX U
pa3BUBAIOLIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3ALUU
oOyuaromuxcs. M3ydyenne Ouosoruu odecneynBaeT ycioBHs il (POPMHUPOBAHUS
WMHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpPBhl, CIOCOOCTBYET HMHTErpanuu OMOJOTMYECKUX 3HAHUU C
NPEJICTABICHUSAMH U3 APYTUX YYeOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpaduu. Ha3BaHHbIE MOJOKEHHS O NpPEIHA3HAYEHHH Y4YEOHOro MpeameTa
«buonorus» cocraBUIM OCHOBY Uil OINpEJeNieHUus MOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAaHUIO €ro COAEpKAHUs, IMPENCTAaBICHHOIO B IPOrpaMMe IO
OHOJIOTUH.

Ot60p comepxkanus yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMHA KyJIbTypoCOOOpPa3HOro MOAXOAa, B COOTBETCTBHH C
KOTOPBIM OOyYarouiyecsi JODKHBI OCBOMTH 3HAaHUS U YMEHHUS, 3HAuUMble IJis
dbopmupoBaHusi O0OIIEH KyJIbTYphbl, ONpPEACNSIONIMe aJeKBaTHOE IOBEJICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJIHON cpejie, BOCTPEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U TpaKTUYeCKO nearenbHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHHM
3aHHUMAIOT 3JIEMEHTHI COJIEP KAHUS, KOTOPbIE CIIyKaT OCHOBOW JiIs1 (POPMUPOBAHMUS
[IPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpA U
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOJIOrMYeCcKOro 0OPa30BaAHUS.

CrpykTypupoBaHHE COAEpX aHUs Y4YeOHOro Marepuaiga B IpOrpaMMe II0
OMOJIOTUM OCYIIECTBIEHO € YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIMYUTEIHHBIX OCOOCHHOCTSX KUBOW MPHUPOJIBI, O €€ YPOBHEBON OpraHU3alluu U
HBOJIIOLIMU. B COOTBETCTBHUHU € 3TUM B CTPYKType yueOHoro npenmMera «buomorus»
BBIJICJIEHBI CIEAYIOLIUE coAepKaTeIbHble TUHUU: «buosorus kak Hayka. MeTo bl
HAay4YHOTro To3HaHUs», «KieTka kak Oumosornueckas cucrema», «OpraHu3zM Kak
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Oouonornyeckas cuctemay, «CuctemMa W MHOTOOOpasue OpPraHUYECKOTO MHPay,
«IBOJIOIMS KUBOM NPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIONINUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBmiIaxX, CIy>KalluX OCHOBOMU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYyYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIleccCe aHau3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIOB, MJEH M TOJIXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJIICHHE y oOOydarommxcs oO0mell KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX TMpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIHbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTMYECKHUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpHI, U1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIEACTBUIA CBOEH JIEATEIILHOCTH IO OTHOIICHUIO K OKPYKAKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzyudaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETH.



Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 knacce — 34
yaca (1 gac B Heziel10).

COAEPKAHUE OBYUEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMHU €CTECTBEHHBIMU HayKaMu, (puiocoduelt, STUKOM, SCTETUKON U TPaBOM.
Ponp Ouonormu B (HOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTopl TO3HAHUS KUBOUW PUPOIbI (HAOTI0OICHHE, SKCTIEPUMEHT, ONMCAHMUE,
U3MEpeHHe, KiIacCu(pUKaMs, MOJICTUPOBAHUE, CTAaTHCTHYECKas 00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBD.

JlaGopaTopHble M NpakTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonp3oBaHHe pazIUYHBIX METOJIOB MpPH
M3YUYEeHUHN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3ALUA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOM MTPUPOJIBI.

CgoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aliid OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBbIM, OpPraHU3MEHHBIM, IONYJIALHAOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHit), OnocepHBI.

JdeMoHCcTpanuu:

Tabmuiel 1 cxeMbl: « OCHOBHBIE TIPU3HAKU XKU3HW», «YPOBHU OpraHU3aIUU
KUBOU MIPUPOJIBDY.

O6opynoBanue: Mmojaenb MoJiekyibl JIHK.

Tema 3. XuMHuYeCKHil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKU. XUMHUUYECKUE DIIEMEHTBI: MAaKpPODJIEMEHTHI,
MHKPOAJIEMEHTHI. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BemlecTB B KkieTke. llopmepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHnmblie 1 3aMEHUMBIE AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS W



YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonormueckue
(GyHKITUN OCIKOB.

depmeHTHl — Ouosoruueckue Kartanuzatopel. CTpoeHue (epmenTa:
aKTUBHBIA ILEHTp, cyOcTpartHas crneuupuuHocts. KodepmenTsl. ButaMuHBL
OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl:  MoOHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30Kcupub03a),
aucaxapuipl - (caxaposa, JakTo3a) M moducaxapuibl (Kpaxman, TJIMKOTEH,
LEeJUTI0103a). bruonornyeckue GyHKIMM yIIIEBOIOB.

Jlumuaer:  Tpurnunepunbl, Qochomunuasl, crepouanl. [ 'mapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormveckue ¢yHkuuu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB U JIMMHI0B KaK HCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hyxkneotuasl — moHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue n pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIUH.

Huronorus — Hayka o kietke. Knetounast Teopust — mpumep B3aUMOIEHCTBUS
uael 1 PaKkToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YUEHUS KIETKH.

Knerka kak menmoctHas xuBas cuctema. OOmmMe MNpPU3HAKA KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapHOTHYECKas M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHe
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTENBHOM, YKUBOTHOW U
IrpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIUKC, UX
¢bynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OmHomemOpanHbie opranHouasl kietku: OIIC, ammapar [onbmxw,
mu30combl. [loyaBTOHOMHBIE OPraHoOWbl KIETKH: MUTOXOHAPWUH, IJIACTHBI.
[IpoucxoxneHne MUTOXOHApHM W TuiacTuia. Bunel mnactun. HememOpaHHbIe
OpPraHou/bl KJIETKH: PUOOCOMBI, KIETOYHBIH UEHTP, IEHTPUOJHU, PECHUYKH,
KryTUKUA. OYHKIIMY OPraHOMIO0B KIETKU. BKitoueHus.

SAnpo — perynsTopHblil LeHTp KieTku. CTpoeHue siapa: saepHas 00oJouKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. Ilneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEY.



Tabmuter u cxembl: «llepuoamueckas TabNMIIA XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbI», «bruocunTes 0enka», « CTpoeHue MOJIEKYJIbI OeIKay,
«Ctpoenue pepmentay, «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbl
AT®», «CrpoeHne 3yKapuOTHYECKON KIETKM», «CTpOEHME KUBOTHOU KIIETKUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue szipa KIEeTKn», «YiIeBoAbD), «JIMmuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHWE HJisi MPOBEIEHUS
HaOII0JICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMEPE aMUJIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabota No 2. «M3ydeHuwe CTpOCHHsI KIETOK pacTeHH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpenaparax u ux
OMHCAHUE.

Tema 4. ZKusHeesITeJIbHOCTh KJIETKH.

OOMeH BemecTB, WK MEeTa00Iu3M. ACCUMUIIAIMS (TUIACTUYECKU OOMEH) U
TUCCUMMWIISIUSL (SHEpPreTUYeckuii oOMEH) — JIB€ CTOPOHBI €IMHOIO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsI BELIECTB W DHEPrUdM B TOHUMAHHUU
MeTabou3ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbid. Poib GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CperoBass U TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuuu
¢dborocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiusHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIECHUSI €T0
IPOJIYKTUBHOCTHU y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIHe OakTepuu. 3HAU€HUEe XEMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTnuecknii oOMeH B KJeTKe. PaciernsieHue BeIecTB, BbIACICHUE U
aKKyMYJUpPOBAaHME DSHEPrUM B KIETKE. OTalbl JIHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOe dbocdhopunupoBanue. D¢ hHeKTUBHOCTD
AHEPIreTUIECKOr0 OOMEHA.

Peakuun wmatpuyHoro cuHre3a. [‘enernueckas wuHbpopmanus u JIHK.
Peanuzauusi reHerudeckoil mHpopmanuu B kieTke. ['eHETMYEeCKUH KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuntre3 PHK. Tpancusius — OuocunTes
Oenka. Ortambl TpaHcasiuu. KomupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.



Hexknerounsie ¢hopMbl )Ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS M JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoaepunura yenoseka (BIY) — Bo3Oynurens CIIN/da.
OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUI.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. Y. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTaHus», «MeTabomm3am», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupycoe», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii 1muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHbldi W TAlUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHIBIL.
[{uTosornueckne OCHOBBI PAa3MHOXEHUS W HUHIAWBUAYAJIbHOIO  Pa3BUTHSA
OpraHU3MOB.

Henenne wietku — muto3. Craauum muto3a. IIpomeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BEr€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJIs CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchbl, npoucxoisdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M sudHUKU. OOpa3oBaHWE M Pa3BUTHE TMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.



NunuBunyanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOseHue, racTpyisius, opraHoreHes. [loctamOpuoHanbHOe pa3BuTHE. THITBI
MOCTAMOPUOHANBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOTr€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuer u cxembl: «DOpMbl Pa3MHOXKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpoeHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukin», «Pemnmukanus JHK», «Mwutosy,
«Meio3y», «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOMUTAIIIUX U
4yeI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CrnepMato3ou bl
MJICKOIIUTAIOLIETOY, «SHIEeKIeTKka MiIeKonuTarumeroy, «Kapuoknses B KieTkax
KOpElIKa JyKa», MarHuTHas MOJENb-anIuiukanus «JleieHne KIETKW», MOJEINb
JTHK, mozens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MmTO3a B KIETKaX KOHYHMKA
KOpENIKa JTyKa Ha TOTOBBIX MUKpOIpenaparax».

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEapaTaxy.

Tema 6. HacjiencTBEHHOCTh M H3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHetuku. Mlctopus pa3BUTHs T€HETUKHU. Ponb nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiam poccuiickuxX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKH (TUOPUAOJIOTHYECKUA,
LIUTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHUeCKUii). (OCHOBHBIE TI'€HETUYECKHUE
noHsATHA. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpuHoe CKpeuMBaHue. 3aKOH €IuHO00pa3us THOpPUIIOB TMEPBOIO
nokoneHus. IIpaBuno AJOMUHUpOBaHUS. 3aKOH paACUICIUICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [lojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
AHanuzupytoiiee ckpenBanme. Mcnonap30BaHue aHATU3UPYIOLIETO CKPELMBaHUS
IUTSI OTIpE/IeNIEHUs TEHOTHUIIA OCOOH.



CuemienHoe HacienoBaHwe Tmpu3zHakoB. PabGora T. Moprana 1o
CLICTUICHHOMY HACJIEJJOBaHMIO T'€HOB. HapylieHne cuerieHus TeHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTU. | €eHETHYECKUE KapThI.

['enetuka mosia. XpoMOCOMHOE OMpeeSIeHHe MoJia. AYTOCOMBI U TOJIOBbIE
XpOoMOCOMBI. ['oMoramMeTHble M Te€TeporamMeTHble OpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BHIBI H3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHONW U3MEHUUBOCTH. BapraimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
HopMma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHAs
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpoIecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpu4uHbBl MyTaluii. Mytarenasie (hakTopsbl.
3aKOH rOMOJIOTHYECKUX PAJ0B B HacjaeAcTBeHHOW n3MeHurnBocty H. V. BaBuiosa.

BuesnepHas HaclIeACTBEHHOCTh U U3BMEHUYUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHYCCKUM, OIM3HEIOBRIN, ITIUTOTCHETUUCCKUM, OMOXUMUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBeHnHble 3a0o0jeBaHUsS 4YEJIOBEKA: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPACHONIOKEHHOCTHIO, XPOMOCOMHbIE OOJIE3HHU.
Comarnueckue M reHepaTuBHble MyTanuud. CTBOJOBBIE KIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHUS T€HETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAICHUH U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTHOPUAHOE  CKpEIIUBAaHUE U  €ro
LIUTOT€HETUYECKAasT OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBre  alIeNbHBIX TE€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
KUBOTHBIX U 4eNlOBeKa», «l'eHeThka moJia», «3aKOHOMEpPHOCTH HAcCJeIOBaHUS,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buibl
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U3MEHYMBOCTHY», «MoaudukaimonHas U3MeHYMBOCTb», «HacmenoBanue pesyc-
baktopay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3BMEHUYHUBOCTHY.

O6opynoBanue: MoAeNu-anIUIMKauud «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Henonxnoe nomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON U MuKpompenapar «Jpo3oduna» (HopMa, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuit «I"opox moceBHOIM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnast pabora Ne 5. «3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
AUTUOPUTHOTO CKPELIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpernapaTaxy.

Jlabopatopnast padota Ne 6. «3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApPUALIMOHHON KPUBON».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(puiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora No 2. «CocraBlieHHME U aHAIU3 POJIOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuysi Kak Hayka M Ipolecc. 3apOXkKACHUE CEJIEKIIMU U JTIOMECTUKALMSL.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJbTYPHBIX pacTeHuM. LIEHTpbI NPOUCXOXKAECHUS AOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCoBBI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpeniuBaHue — HUHOpuAMHr. Yucrasg nuHus. CKpelMBaHME YUCTBIX JIMHUIM.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPHIMHT.
Otnanénnast rtubpugmzanus u €€ ycnexu. VICKYCCTBEHHBIH MyTareHes M
NOJIyYEHHUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKIMH pPACTEHUM, JKUBOTHBIX H
MHKPOOPTIaHU3MOB.

buorexHonorus Kak OTpacib NPOW3BOACTBA. ['€HHAs WMHXKEHepusA. OTarbl
co3ganusi pexombunantHor JIHK wu Tpancrennsix opranm3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTEHUI.
KiioHnpoBanne BBICOKONPOIYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

OKkojornyeckue M 3Tudeckue  npodsembl. MO —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmumer 1 cxembl: Kapra «lIeHTpBI NMPOUCXOXKICHHS W MHOrooOpa3us
KYJbTYPHBIX pacTeHuin», «I[lopoapl qoMamHuX >XKUBOTHBIX», «CopTa KYJbTYPHBIX
pactenuity, «Otnanénnas ruopuauzanus», «Padorsl akagemrka M. @. BanoBay,
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«Jlomumnongus», «OO0beKThI OWOTEexHONOTHH», «KileTouHble KymbTypel U
KJIIOHUpOBaHUe», «KOHCTpyupOBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKkOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMM PACTEHUW U
KUBOTHBIX (Ha CENICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abDOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOT HS.

[IpeanocbuUIKM BO3HUMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMoioruu. BiausHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerensctBa HBomonUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B IAJIEOHTOJOTMYECKOM JIETOMMCH, IEPEXOAHbIE (OPMBI.
buoreorpadgudeckue: cxoncTBo u paznuuue payH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyusi SMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIEC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIApHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX NyTeH Yy Bcex
OpraHHU3MOB.

OpomtonimonHass teopust Y. J[lapBuHa. I[lpeanocbuiku BO3HUKHOBECHUS
JapBUHU3MA. J[BWXKylIMe CHIIBI 3BOMIONMHM BUAOB 1O J[lapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Boonun (CTD) u e€ 0OCHOBHBIE MTOTOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymre cuibl ((hakTOphl) SBOIIONMK BUJIOB B MPUPOJE. MyTallMOHHBIH
npoluecc M KOMOWMHATHMBHAsT M3MEHYMBOCTb. llomyssiuoHHBIE BOJIHBI U JAperd
reHoB. M3osuus u Murparusi.

EctectBennblii oTO60p — HampaBmsiomuid ¢dakrtop sBomouuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoGiIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BodolUU. [Ipumepsr
MPUCIIOCOOJIEHHUI Yy opraHu3MoB. ApoMop(h03bl U UAHOAJANITALIUH.

Bun wu BugooOpasoBanue. Kpurepunm Buzma. OcHOBHbBIE  (DOpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOrHYECKOe.
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MaxkposBomonus. DPopMbl  3BOJMIONUM:  (PUIETHYECKas, JUBEpPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTb 3BOIIOIUH.

[IpoucxoxneHne OT HecleuuaaTu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHAs paguanus.

JdeMoHCcTpanuu:

[Toptpetst: K. Jlunnent, XK. b. Jlamapk, YU. dapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mrosiep, A. H. Ceepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apobIln
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbsl  OOpbOBI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue cOpToB pacTeHHID,
«MHoroo6pasue  mopoJ  KMBOTHBIX), «Tonynsauuny», «MyTaunoHHas
U3MEHYHUBOCTB», «Apomopdo3by, «Wnmoamantauum», «OO0mas aereHepauus,
«/IBmkymue cunbel sBomouun», «Kapra-cxema wMapupyra nyrtemectBus Y.
HapBuHay», «bopsba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

OOopynoBaHHe: KOJUIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, KoyeKuusi «[IpuMepsl 3aIMTHBIX MPUCHIOCOOIEHUN Yy
KUBOTHBIX», MoJie]b «OCHOBHBIE HAIPABJIEHUS 3BOJIIOLUN», 00bEMHA MOJENb
«CTpoeHure roJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra MHpa, KouleKuus «@POpMBI COXPaHHOCTH
HCKOIIAEMBIX JKMBOTHBIX W pacTeHWil», Moxaenp ammiukanus «llepekpéct
XpOMOCOM», BIIakHble npemaparbl «Pa3Butue HacekoMoro», «Pa3Butue
JATYLIKW», MUKponpenapatr «/lpo3oduna» (Hopma, MyTanuu (OpMbI KPbUILEB U
OKPACKH TeNa).

JlaGopaTopHble M NpakTHYecKue padoThbl:

JIabopatopHast pabota Ne 1. «CpaBHeHME BHUIOB MO MOP(OIOTUUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H Pa3BUTHE KU3HU HA 3em.ie.

JloHay4yHble TPENCTaBIEHUS O 3apOXKICHUM >KU3HU. HaydHble Trunotessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0MOreHe3 W MaHCHepMHUs. XUMUYECKas
HBOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHX.
OKCIEpUMEHTAIBHOE MTOATBEPKICHNE XUMHUUECKON 3BoJIronMK. HavanpHbIe Tansl
ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanre meMOpaHHbBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM M UX 3BOJIOLHS.
®opMHpOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
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PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa U €€ TMepUoOabl: KEMOPHICKHIMA,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NEPUObI: TPUACOBBIN, OPCKUI, METIOBOM.

KaliHo3o0Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTUKa KiIuMaTa U TeO0JOorndyeckux mpoiieccoB. OCHOBHbBIE 3TaIlbl
ABOJIIOLMU PACTUTENIBHOIO M KMBOTHOIO MHpa. ApomMop}o3bl y pacTeHHl u
KUBOTHBIX. [losiBIIEHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak oOTpaxeHue dBoiround. OCHOBHbIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
IIPOUCXOXKJICHUH 4YesoBeKka. Meroasl H3ydeHus aHTponoreHesa. Cxonactsa H
pa3Inyus 4eI0BeKa U KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBumxymue  cuwibl  ((pakTopbl)  aHTPONOIrEHE3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3rOTOBIIEHHE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIUU YEJIOBEKA: aBCTPAIONUTEKH, YelIoBeK
yMenbld, YenoBek npsaMoxoxsaumui, YemoBek HeaHIEpPTAIbCKHUM, YenoBek
pa3yMHblil. Haxonku HCKONaeMbIX OCTaTKOB, BpEMsl CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUA.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pPAChl:  €BPOIEOUAHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHass  (9KBaTopuajibHas),  MOHTOJOWIHAS
(a3marcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHMSAM CYIIECTBOBaHMA. EJMHCTBO ueIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupel u cxembl: «Bo3uukHoBeHue ConHEYHOW cucteMbl», «Pa3Burue
OpraHhyeckoro mupa», «PacturenpHass KieTka», <OKuBOTHas  KieTkay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE aHAaTOMHUYECKHUX YepT CTPOEHHUS 4YEJIOBEKa M YeJIOBEKOOOpPa3HbBIX
00e3bsin», «OCHOBHBIE MeCTa TaJCOHTOJIOTMYECKMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «llpeBHenmmue moanw», «pesHue moau», «llepsbie
COBPEMEHHBIE JTI01», «HeToBeUeCKue pach».

O6GopynoBanue:  Mymsoku  «[IpoucxoxkaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablla, KPOMAaHbOHIIA), CICHKH WIH
M300pKEHUSI KAaMEHHBIX OpYyJIud NepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
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pyomia, ckpebna), TreoXpoHOJOrhyYeckas TaOnMIa, KOJUICKIUI «DopMbl
COXPAaHHOCTHU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Ipaktrnueckas padora Ne 1. «/3ydeHue MCKOMAEMbIX OCTaTKOB PACTEHUU H
KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcus «IBOJIOIUS OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KPaeBEAUECKUI My3€ei).

Tema 3. Opranu3Msbl 4 OKpY:KawIas cpeaa.

DKOJIOTHA KaK HayKa. 3afadyd ¥ pa3fenbl 3KOJOTHH. MeTObl 3KOJIOITMYECKUX
UCCIIEA0BAaHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YILIHAs, OYBEHHAs,
BHYTPHUOPIaHU3MEHHA.

Okonoruyeckue (¢dakTopel. Kiaccubukamus HSKOJOTUYECKUX (PAKTOPOB:
abuoTuyeckue, OMOTHYECKHME U AaHTPOIMOTeHHble. JleMCTBHE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOunoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DAaKTOPOB.
buonornueckue puTMal.

buornyeckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HauyeHUe OMOTHYECKHX B3aWMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU nomysAnuu. (OCHOBHBIE —IOKa3aTenn
MOMYJSILMN: YHCIEHHOCTb, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. JInHaMuKa YuCIEHHOCTHU MOMYJISIUUU U €€ PEryJIALus.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. 'ekkerns.

Tabnuus u cxemsl: kapta «lIpupogusie 30Hb 3emuny», «Cpeabl oOUTaHUS
opranusmMoBy», «®doronepuoauszm», «llomynsiiuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMYJsUUU UHDY30puHu-Tyhenbku», «llumessie nenmy.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

Jlabopatopnast padota Ne 3. «Mopdonoruueckine 0COOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHast pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Ipaktruueckas padota Ne 2. «Ilogcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
paCTEHUI.

Tema 4. CooO1miecTBa M 3K0JI0rHYeCKHE CUCTEMBI.
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Coo0miectBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBaf,
NpoCTpaHCTBEHHas, Tpoduueckas (muimeBas). Bunbl-nomunantel. CBs3u B
OoHoIeHO3E.

Okosioruyeckre cucrtembl (dkocuctembl). Ilonsitue 00 »skocucreme u
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHHU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU JKOCUCTEMBI. [luileBble 1Eenmu u CeTu.
OcCHOBHBIE TMOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIHS. ODKOJIOTHYECKHE
nUpaMubl: TPOAYKIUHA, YHCIEHHOCTH, Ouomacchl. CBOWCTBA DKOCHCTEM:
YCTOWYUBOCTh, cCaMoperyJisitus, pazpurue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WM [IMPOKOJINCTBEHHOIO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop yCTOMYMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOoOOpa3us Ha 3eMII€.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero (Qynkiuu. OcoOeHHOCTH Ouochepbl Kak
ro0abHOM 3KocHucTeMbl. J[MHaMuuyeckoe paBHOBecHME U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThI BelecTB 1 OMOT€OXMMHYECKUE ITUKITBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emsid. AHTpPOIOreHHble U3MEHEHus B Ouocdepe.
['moGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOJIBI U YEeJI0BEYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallOHATBHOTO
YOpaBJICHHUS TPUPOJHBIMH pecypcaMd M WX HCIOJNb30BaHue. JloCTHXKeHUs
OHMOJIOTMU U OXpaHa IPUPOJIBI.

JdeMoHCcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. W. Bepuaackuii.

Tabmuuel u cxembl: «llumessie nenu», «bUONEHO3: COCTaB U CTPYKTYypay,
«IIpupoaueie coobmiectBay, «llemu nuTaHus», «IKOJOTMUECKass NUpPaAMUJIAY,
«buocdepa u yenosek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBoMHOro  jeca», «buonenos BomoéMma», «ArponeHo3», «lIpumepHsbie
AQHTPOIIOIEHHbIE  BO3JICUCTBHUS HaA Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsi3HEHHS] BO3MIyXa W TPYHTOBBIX BOMI», «[louBa — BaskHEHWIash COCTaBIISIONIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexT», «DaKkTophI
pPaAMOAaKTUBHOTO 3arpssHeHusi Ouocdepb», «OOmas crpykrypa Ouochepsn,
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«PacnipocTpanenne xu3Hu B Oumochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azora B mpupoae».

O6GopynoBaHue: Mojelb-anmuiukanus «TunuuHable OHOILIEHO3bD», TepOapuid
«PacturtenbHble cOOOIIECTBAY, KOMUIEKIIUU «bUolleH03», «BpeauTenu BaxxHEHITUX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIUM pACTeHUH W
KUBOTHBIX, TPUHAUICKAIINE K Pa3HbIM SKOJOTMYECKMM TpYyIIaM OJHOIO BHUJA,
Kpacnas xnura Poccuiickoit ®epepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPacTeHU U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpeaHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs npeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMUCST POCCUUCKOMN
rpaXkJaHCKON MUJAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHUI0, HaJlM4he MOTHBallMM K OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTHS OHMOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMHA  YCTAHOBKAMH, MPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO IPABOCO3HAHMS,
CITIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocrurarorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbHOCTU B COOTBETCTBUU C
TPaJIULIUOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U AYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IIPABONOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIMsM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit ®Denepainuu, npupoae u
OKPYXaroUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpenmera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUA:
c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUUA 00YUAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBCHHOI'O 4JICHA pOCCHﬁCKOFO 06III€CTBa;
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OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)XKEHUE
3aKOHA U IIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJiay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
IIPOIIIOE M HACTOSAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BUTHE OWMOJOTMM, TOHMMAaHWS 3HAYEHUs OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U IMPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHUH];
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MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4ns:

NOHMMaHUE W peanus3alus 370pOBOro U 0Oe3o0macHoro obpasza >KU3HH
(3mopoBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE I1IEHHOCTH TPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3J0POBBIO U KU3HU JIHOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud #  Pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHMUSI TIOCTYNIKOB H OLUEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPY Karollen Cpeibl;

OCO3HAHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M MyTed uX
pelieHus;

CIIOCOOHOCTHh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TIpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOONOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B IMPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);

20



AKTUBHOE HENpUATUE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOUIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPHUSTHBIE JKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJIM4ue Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEeATEeNbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHHKAaTHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUECKOUN JEATEIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeIcTBa
B3aUMOJEHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

MOHMMAaHUE CchneruUuKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJin B
(dbopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIE€JOCTHOTO
MpeacTaBlieHuss 00 OKpYXaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIsl COBPEMEHHOM IMBWINU3AIUU:
oOecrieuyeHusi HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKa MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHusi  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMUPYEMOM
IpU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHMUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEr0 MHUpPA M MPOUCXOISIMIUX B HEM M3MEHECHHH,
yMEHHUE JelaTh OOOCHOBAaHHbBIE 3aKJIOUEHHsS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOITUXCS JJAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHUS IS
pemIeHus MpooOJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAUYUMble 11  (OPMUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHbIC MOHATHS, OTPaXKAIOIINE
L[EIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/OBaHNe,  HaAOMIOJIEHUE, U3MEpPEHHe,  DJKCICPUMEHT H  JPYTux),
YHUBEpCaJIbHbIE y4eOHble JAeiCcTBUS (ITO3HABATEIbHbIC, KOMMYHUKATHUBHbIE,

PETYJIATUBHBIE), o0ecrieunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIIETEHIIMU OOYyYaroluxcsi, CHOCOOHOCTh
00yJaronumxcs UCTIOJIh30BaTh OCBOCHHBIC MEXKTUCIMIUIMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEIILHON U COLIMAIIbHOM MPAKTHUKE.

MertanpenMeTHbIle PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEro
00pa3oBaHUs JIOHKHBI OTPAXKaTh:

OBiagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbLHBIMH
AEeCTBUSIMM:

1) 6a30Bble JOrMUYecKue JeiiCTBHS:

CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHMUSI, KJIacCUpUKaIU, 0000IIEHNS ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LeNUu JACITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIbHOCTH C TOCTABJICHHBIMHU LICJISIMU;

UCII0JIH30BaTh OMOJIOTMYECKUE TMOHSITHUS ISl OOBACHEHUS (PAKTOB U SIBJICHUMN
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€AYKTUBHbBIE, IO
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIE CpeacTBa U1t MPEJICTABICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
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TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE e CTBUA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHl HJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLICHUBATh NPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbIE MOAXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIUU (TeKCTe y4eOHOTro
nocoOus, Hay4yHO-NOIYJAPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATH
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HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TIPEICTABICHUS, KPUTUIECKU OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOpMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonorndeckoil mHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOpETaTh OMNBIT MCIOJIb30BaHUS HMHPOPMAUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTaBICHUS
Oouosiornyeckor nHGopMaruu (Cxemsbl, rpaduKy, TAarpaMMBbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckor HWHPOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJeTh  HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuwy,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) oOmenme:

OCYIIECTBISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUN C YYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YieHa KOJUICKTHBA,
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IIPUHUMAaTh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaThb pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa W KAXKIOTO YYaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATHBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABIECHUS MNpoOJIeM U HX
pEIIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEeHUS NOpobiieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH YYEOHOIO MPeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HBIX O00JIACTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYpPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMM  KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTyalHuH, BbIOOpA
BEPHOT'0 PELIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PELICHUS IO HX
CHUKEHUIO;
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IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHThl APYTMX I@PU AaHAIU3€ pPEe3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyeckue st yueOHoro npeamera «buosnorusy»
Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 110 OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3NIMUHBIX YUEOHBIX CUTYyallUsiX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0J1aM 00YyUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buonorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOrUHU, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB M TOHSITHI:
KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (0OMEH BEIIECTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOperyJysiius), YPOBHEBAsI OpPraHU3alIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, IIEHTpajbHAs JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LE€HTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTtenuilt H. V. BaBuiioBa), onpenensarh rpaHUIIbI
WX NMPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIJIaJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIO/IEHHE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IMPOBEJICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJYYECHHBIX
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pe3yJIbTaTOB, MCHOJb30BAaHHBIX HAYUYHBIX TMOHSATHM, TEOPUM U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
SYKapuoOT, OJHOKIETOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUs SHEPIrUU B KIETKe, (OTOCHUHTE3a,
IUTACTUYECKOTO0 M HHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meiio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHBbIC 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBICHUM, JUIsl MIPUHATUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KU3HU C LEJIpl0 oOecneyeHus: 0e30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY KaIOILLUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO MOBEJICHUS B OKPYIKAIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JOCTHKEHUIM
COBpEMEHHOW  Ouonoruu OMOTEXHOJOTUI i PalUOHAIBHOTO
MPUPOIOTIONb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
AUTUOPUHOE CKpPELIMBAaHUE, CLEIUIEHHOE HacCJIeJOBaHUE, COCTAaBIISTh CXEMBbI
MOHOTHOPUTHOTO CKpELIMBAaHUS I MpEJCKa3aHusl HAcIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHE padOThI, COONIIOAATH
mpaBuiia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAO0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpEeACTBAa MacCcOBOW MH(OpMaALUU, HAYUYHO-IOIMYJISIPHBIE
MaTepuasbl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBaHUI B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» e 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUM, (PYHKIIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJIOIMYECKUX TEPMHHOB M MOHSTHM:
BUJ, TIOMYJISMSA, TeHO(POH I, IBOJIOLHUS, ABIKYIINE CHIIbI ((DAKTOPBI) IBOIIOINH,
MPUCIIOCOOJICHHOCTh OPTraHu3MOB, BHUJI000pa30BaHUE, SKOJIOTHYECKUE (PaKTOpPHI,
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ADKOCHCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PpPEIyLUEHTbl, UENU [UTAHUS,
HKOJIOTHYECKasi upamua, OuoreoreHos, onocdepa;

yMEHUE H3JIaraTh OWOJIOTHYECKUE TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
OTPENIEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOrMU: HAOMIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOTYyUYCHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE TNPU3HAKU CTPOCHUS OHOJIOTHMYECKUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI, IepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHUM B
AKOCHCTEMAaX CBOEW MECTHOCTH, KPYrOBOpPOTAa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJTYUYEHHBbIE 3HAHUS I OOBSCHEHUS OMOJOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C LEJIpl0 oOecnedyeHus: Oe30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPYKaIOIIUX JIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO TOBEJICHUS B OKPYIKAIOIIEH
OPUPOAHON Cpele, MOHUMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIsl pAlIMOHATIBHOTO PUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1aul, COCTABISATh CXEMBbI
MepEeHOCa BEIIECTB U YIHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHHUE BBINONHATH JA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKH OIEHHUBAaTh M HHTEPHPETHUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MaccoBOW MH(OpMAIMU, HAYUYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  IJI0OAJbHBIE  DKOJOTHYECKHE  MPOOJIeMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111as 6MOJIOTMYECKYI0 MHPOPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo yacos DJICKTPOHHBIE
HanMmeHoBaHHe pa3aesioB U TeM nudpoBbie
Ne i/ P Kourpoasnsie | IIpakTnuecku (ucbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypchl
bubmnoreka [HOK
I buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEIE cHCTEMBI U X OpraHU3aLU 1 bubnmorera [TOK
p I https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHHUE KIIETKH 8 1 bubmorexa OK
p https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
1
4 Ku3HeNeATENLHOCT, KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3mHoOkeHMe 1 MHIUBUAYaJIbHOE Pa3BUTHE 5 1 bu6nmoreka [JOK
OpTraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U N3MEHYHUBOCTD g 1 15 bubnnoreka [IOK
OpPraHHU3MOB ' https://m.edsoo0.ru/7f41¢292
7 Ceneknust opraHu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo0.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
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11 KIIACC

Konu4yecTBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 DBOJIIOIIMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
Bo3nukHOBEeHME U pa3BUTHE KU3HU Ha bubmorexa IIOK
2 P 9 1 0.5 https://m.edsoo.ru/7f41cc7
3emuiie
4
bubmmoreka [{OK
3 Opranusmsl 1 OKpY>Karolas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bubnuoreka [JOK
4 Coo011ecTBa 1 SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
but6mmoreka [JOK
5 PeszepBHOe Bpems 2 1 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO YACOB I10 14 ) 25

I[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
bu6mmoreka [IOK
https://m.edsoo.ru/863e612
1 buonorus B cucreme Hayk 1 )
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupobl. [Ipaktuueckas padora Ne bu6nuorexa [IOK
2 1 «Mcnonb3oBaHue pa3IndHbIX 1 0.5 https://m.edsoo0.ru/863e612
METO/IOB TIPH HU3YUCHUN 2
OMOJIOTUYECKUX 0OBEKTOBY
buonorunyeckue cucTeMsl, bu6nuoreka [JOK
3 IIPOLECCHl U UX U3YUYCHHUE. 1 https://m.edsoo.ru/863e656
Ipodopuentanus 4
4 XUMUYECKU cOoCTaB KJIeTKU. Boja 1 bubmuoreka [JOK
Y MUHEPAJIBHBIE COJIUA https://m.edsoo.ru/863e674¢
bu6nmnorexa [JOK
5 Bbenku. CoctaB u cTtpoeHue OEKOB 1 https://m.edsoo0.ru/863e6b7
2
6 depMeHTHI — OHOJIOTHYECKHE 1 0.5 bubmuorexa [JOK

Katanm3atopsl. JlabopaTopHast
pabora Ne 1 «M3yuenune
KaTaJINTHYECKON aKTUBHOCTU

https://m.eds00.1ru/863e6b7
2
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(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»

Henenune kiaeTku. MuTo3s.
Jlaboparopnas pabora Ne 3
«HabmogeHrne MuTo3a B KJIETKaxX

bu6mmoreka [IOK
7 Yraesonasl. JIunu bt https://m.edsoo.ru/863e687
0
bu6nunorexa [JOK
.AT®D
8 HyKIIeHHOBEIE KHCTOTEI https://m.edsoo.ru/863e6d5c
9 Hcropus n MeToabl n3ydeHus bubnmoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kinetrka xak neaocTHas KUBas
cucrema
CrtpoeHune 3yKapuoTHIECKOM
kietku. JlaboparopHas pabota Ne 2
«M3ydeHne cTpoeHUS KIETOK bubnnorexa [JOK
11 pacTeHHii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuit O] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIpEnapaTax u ux
OMKCAHHUE
bu6mmoreka [JOK
12 Obmen BemecTs wt MeTabommsu https://m.eds00.1ru/863e766¢
bubmuoreka [JOK
1 o . X
3 OTOCHHTES. ACMOCHIHTES https://m.eds00.ru/863e7¢98
bu6nuorexa [JOK
14 i
Juepreruieckuii 0omen https://m.edsoo.ru/863e7aae
15 JKW3HEHHBIN ITUKIT KICTKH. 0.5 bu6mmoreka [IOK

https://m.edsoo.ru/863e7dc4
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KOHYMKa KOpeIIKa JiyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

Konrtpomnbnas padora mo reme
«XUMHUYECKUN COCTAB U CTPOCHUE

bu6nuoreka [JOK

16 1
KIIeTKku. KusHenesTeaIbHoCTh https://m.edsoo.ru/863e796¢
KJIETKI
Bbuocunres Oenka. Peaxmus
17 MAaTPUYHOI'O CHHTEe3a TpaHCIsaus bubmorexa LOK
P p H https://m.edso00.ru/863e796¢
— OnocuHTe3 OeNKa
bu6mmoreka [IOK
Heknerounsie opMbl )KU3HU —
18 https://m.edso0.ru/863e754
BUPYCHI
0
bubmuoreka [JOK
https://m.edsoo.ru/863e81b
19 @OpMBI pa3sMHOKEHHSI OPraHU3MOB p
https://m.edsoo.ru/863e831¢e
bubmuoreka [JOK
20 Melii
eHos https://m.edsoo.ru/863e7f4a
OO0pazoBanue 1 pa3BUTHE TOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
bu6mmoreka [JOK
JlaGopatopnas pabora Ne 4
21 0.5 https://m.edso0o.ru/863e81b
«3ydyeHne cTpoeHus MOJIOBBIX p
KJIETOK HA I'OTOBBIX -
MUKpOIpenapaTax»»
WuanuBuayanbHOEe pa3BUTHE Bubmzorexa LIOK
22 Y p https://m.edsoo.ru/863e¢843
OpraHu3MOB ‘
23 I'eneruka — Hayka o bubnnorexa [JOK

HaCJICICTBECHHOCTH U

https://m.edsoo.ru/863e8612
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HU3MCHYNBOCTH

3aKOHOMEPHOCTH HACJIEIOBAHUS

bu6nmnorexa [JOK

24 pu3HaKoB. MoHOrubpuHOE https://m.edsoo.ru/863e887
CKpelIBaHNE 8
UTHOPUTHOE CKPEIIBAHUE.
25 23:[aK0H iei[aBHCthO;I; bubmorexa HOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
ClerieHHOE HacleI0BaHUE
npusHakoB. JlabopaTopHas pabora
Ne 5 «3yuenune pe3ynbTaToB bubnnorexa [JOK

26 0.5
MOHOTHOPHUIHOTO U TUTHOPUIHOTO https://m.eds00.1u/863e8¢c60
CKpEIIMBaHUSA y TPO30(HIIBI HA
TOTOBBIX MHUKpOIIpenapaTax»

7 I'enetuka nona. Hacnenosanue bubmuoreka [JOK
MPU3HAKOB, CLEIUIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnencreennas
n3MeH4YnBOCTh. JlabopaTopHas

)3 pabota Ne 6. Mzyuenue 0.5 bubmuorexa [JOK
MOAU(DUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia
Y BapUaLlMOHHOU KPUBON»

HacnencTBeHHas H3MEHYMBOCTb.

29 JlaGopatopnas pabora Ne 7. 0.5 bubnnorexa [JOK
«AHaM3 MyTaui y apo30Qribt https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpEnapaTax»

['enetnka yenoeka. bubmiorexa LOK
30 https://m.edsoo.ru/863e8d7

Ipodopuenranus

8
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PesepBHblii ypok. KonTponbHas
pabora 1o Teme

31 1 1
«HacnencTBeHHOCTh U
W3MEHYHUBOCTh OPTaHU3MOBY
bu6mmoreka [IOK
32 Cenexuus Kak HayKa M IpoOLEcC. 1 https://m.edsoo.ru/863e921
4
bu6nmoreka [JOK
MeToapl U JOCTHKEHUS CETEKITNH
33 . 1 https://m.edsoo.1u/863e921
pacTeHuM 1 KUBOTHBIX 4
bu6mmoreka [JOK
buorexHosorust Kak oTpacip
34 1 https://m.edsoo.ru/863e933
MIPOU3BOJCTBA p
OBUIEE KOJIMYECTBO YACOB I10 34 ) 4
ITPO'PAMME
11 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHBIE
Ne Mara nudposbie
Tema ypoka Kontposabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoTbI
pecypcebl
1 DBOJIIOLIUS M METObI €€ N3yUYEHUS 1 bubmoreia HOK
H A Y https://m.edsoo.ru/863ea20e
. bubnuoreka [JOK
Ucropust pa3BuTHs pEACTABICHUI
2 1 https://m.eds00.ru/863e957
00 3BOTIOIIUN 0
3 MuUKpO3BOTIOLIHS 1 bubmuoreka [JOK
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https://m.edsoo.ru/863e9cle

[Tomynsiust Kak 3J1IeMeHTapHas
€IMHAILA BUIA U DBOJIOINH.

bu6mmoreka [JOK
4 J1a6 6ota Ne 1 0.5
abopatopas pabota A2 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUIOB 110
MOP(}OIOrHYECKOMY KPUTEPUIO)
5 JIBroKymiye cuibl (3JeMEHTapHbIe bubnnorexa [JOK
(haKkTOpPBI) FBOTIOLINN https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 0TO
CTECTBEHHEII OTOOP 1 ero Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MIPUCTIOCOO0IEHHOCTh OPTaHNU3MOB U
7 BUJ000pazoBanue. JlJaboparopHas 0.5 bubnuorexa [JOK
pabota Ne 2 «Onncanue ’ https://m.eds00.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepa»
2 Hanpasnenus u mytu bubnnorexa [JOK
MaKpO3BOJIIOIAU https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINMN
10 HcTopus xu3Hu Ha 3emiie U
METO/bl €€ U3YUEHUS
1 ['unoTe3bl MPOUCXO0XKACHUS KU3HU bubnnorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pas3Butne xu3Hu Ha 3emie no spam bubnuorexa [JOK
12
U Iepuogam https://m.edsoo.ru/863eabbe
13 OCHOBHBIC 3TaIbl BOJIIOIUN 0.5 bu6mmoreka [IOK

PACTUTCIIBHOI'O U )KUBOTHOT'O MHpaA.
[TpakTrueckas padora Ne 1

https://m.edsoo.ru/863ea8bc
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«I/I3yquHe HCKOIIAaCMBIX OCTAaTKOB
paCTeHI/Iﬁ 1 )KUBOTHBIX B
KOJIICKIOUAX»

CoBpemeHHas cuctema

bu6mmoreka [IOK

14 OpPraHUYECKOTO a. DBOJIIO
PTAHHACCKOro MHUP BOTOMIA https://m.edsoo.ru/863ea48e
YeJI0BeKa (aHTPOIIOTeHE3)
bu6mmoreka [IOK
15 KonTponbhas padora Ne 1 1
HIpOIIbHAZA pabot https://m.edsoo.ru/863eac2c
16 JIBroxymmue cuibl ((haxTophl) bubmmoreka [JOK
aHTPOTIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOLNU
YeJI0BEKa
13 UenoBeyeckue pacel U IPUPOIHbBIE bubnnorexa [JOK
aJlanTallMy YeJIOBEKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O6001IeHHE IO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HaykKa.
IIpodopuenranus
21 Cpenbl 0OMTaHUS ¥ DKOJIOTHYECKUE bu6nuoreka [JOK
(bakTopbl https://m.edsoo.ru/863eafec
AOGuotnyeckue GpakTOpHbI.
JlaGopaTopnas pabora No 3.
«Mopdomoruaeckre 0COOEHHOCTH
. bubmuoreka [JOK
22 pacTeHuM U3 pa3HbIX MECT 0.5

obutanwusi». JlabopaTopHas padorta
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa»

https://m.edsoo.ru/863eb10e
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bu6mmoreka [JOK

23 buotnyeckue pakTopsi https://m.edsoo.ru/863eb34
8
DKOJIOrM4ecKne XapaKTepUCTUKU
nomysiun. [Ipaktndeckas padora
24 No 2 «IToacu€t moTHOCTH 0.5
MOMYJISALIUNA Pa3HBIX BUOB
pacTeHui
’5 Coo01iecTBa OpraHu3MoOB — bubnunorexa [JOK
OHOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUECKUE CUCTEMBI bubnnorexa [JOK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn
7 AKOCHUCTEMBI. DKOJIOTHYECCKHE bubmuorexa [JOK
nupamuipl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTpPONIOTEHHBIE YKOCUCTEMBI
buocdepa — rimobanbHas
30 AKOCHCTEMa 3eMITH bubmmorexa [JOK
’ https://m.edsoo.ru/863ebbSe
Ipodopuenranus
bubmuoreka [JOK
3aKOHOMEPHOCTH CYIIECTBOBAHUS
31 https://m.edsoo.ru/863ebd 1
ounochepsl p
32 UYenoseuecTBo B OnMocdepe 3emnu
1 CocymiecTBoBaHUE TPUPOIBI U bubmmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. KonTponbHast 1
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pabota Ne 2 o Teme «CooOriecTBa
U DKOJOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

34

2.5
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA
buonorus B Tabnunax u cxemax. Coct. Onunienko A. B. — Canxr-IlerepOypr, -
miocy, 2004,

Kosznosa T.A., Kyumenko B.C. buosorus B Tabnuiax. 6-11 kinacesl: CnpaBoyHoe
nocobue. - M : JIpoda, 2002.

MamonroB C. I'. buonorusi: CnipaBounoe uznanue. -M.: Beicu. mik, 1992. -478 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

«Enunas xomnexkuus [{udposeix O6pazoBarenbubix Pecypcon» (http://school-
collection.edu.ru

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www .sbio.info

http://www.darwin.museum.ru
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