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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
yueOHOrO mpeamMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl peIlIeHUs] OJJHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydarolIUXCs
CIOCOOHOCTH aalnTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLUH, CO3HAET
yCIIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K JKUBOU MIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIs PEIICHUs BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero  oomero  o0pa3oBaHUs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecneynBaeT yciaoBHs i (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBHI, CIOCOOCTBYET HMHTErpanuy OHMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O NpeIHAa3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY JJI ONpPENETIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi ydebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JIs
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXKarolled MpUpPOAHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
XKU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOU JiJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe IIo
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIE TMHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



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).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, TUKOM, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (GOpMUPOBAaHMU COBPEMEHHOM HAy4YHOM KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTo1bI TIO3HAHUS KUBOYW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTIHCaHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. apBun, I'. Mennens, H. K. Konsnos, /x. Yorcon u @. Kpuk.

Tabnuuel u cxeMbl: «MeTobl MO3HAHUS KUBOU MTPUPOIBD).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktiueckass pabora Ne 1. «Mcmonb3oBaHue pa3IWYHBIX METONOB TMpHU
M3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7ZKuBble cUCTEMBbI U X OPTraHU3AIUSA.

XKussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus ouosioruu. Otnuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aIN OMOCHUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOMYISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IEHOTUYECKUIT), OnoCcepHBIiA.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HW», «YPOBHH OpraHU3alldd
KUBOU MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XuMH4YeCKHIl COCTAB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIETKH. XUMHUYECKHE SJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. BoJla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BelleCTB B KieTke. l[lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHne 0eaKkoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Hes3aMeHnmblie 1 3aMEHUMbIE AMUHOKUCIOTBl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHUMHYECKHE CBOiicTBa OenkoB. buomorndeckue
GbyHKIHUNA OEITKOB.

®epmeHThl — Ouonorumdeckue Katanuzatopbl. CrpoeHue (QepmeHra:
aKTUBHBIA I1IEHTp, cyOcTpartHas crneuuduuHocts. KodepmenTsl. BuraMuHbl.
OTnnunsa pepMEHTOB OT HEOPTAHMYECKUX KaTaIn3aTOPOB.



VYrneBoael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a W J1e30KCHpu003a),
aucaxapuipl - (caxaposa, JIaKTo3a) M IMojucaxapuibl  (Kpaxman, TJIMKOTEH,
LeJUTI0103a). buonornyeckue GyHKIMM yIII€BOIOB.

Jlumuael:  Tpurnuuepunasl, (pochomunuasl, crepouasl. 'mapoduibHO-
rupodoOHbIe  cBoiicTBa. buonormdeckue ¢yHkimu aunuaoB.  CpaBHEHHE
yTIEBOAOB, OCIKOB U JIMIUIOB KaK UICTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hyxkneotuasl — MOHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuu PHK.
Bunaer PHK. AT®: ctpoenre u GyHKIUH.

[uronorust — Hayka o kieTke. KierouHast Teopusi — mpuMep B3auMOJIEHCTBUS
ujel 1 PakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak 1menoctHas »kuBas cuctema. OOIIMEe TNpU3HAKUA —KIETOK:
3aMKHyTas HapykHasi memOpana, monekynsl JIHK kak reHernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: »yKapHOTHYeCKas M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKaApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHON, >KMBOTHOM U
IpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIITMKOKAIUKC, UX
¢ynkuuu. [1nazmarnueckass memOpana, e€ cBoiicTBa U PyHkMu. L{uTomnazma u eé
opranounibl. OmHomemOpannbie opraHouasl kietku: OIIC, ammapar [ombmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKHU: MHUTOXOHAPHH, IUIACTHIBL.
[Ipoucxoxienre MUTOXOHJpUM W TiacTua. Bunbl mmactun. HememOpaHHbIe
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynsTopHbIii ieHTp KieTKu. CTpoeHue siapa: sjaepHas 00oJouka,
KapuoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «Pacnpenenenne XMMHYECKHX DJIIEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabnmuuper u cxemsbl: «llepuoanueckas TabiMIlA XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIbI», «bruocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «CtpoeHne MoieKyJibl
AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MPOKAPUOTUYECKOU KIIETKNY,
«Ctpoenue sazipa KIEeTKn», « Y IeBoAbD), «JIMmuasn.



OOopynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyJIOBaHWE HJisi TPOBEICHUS
HAOJIIOICHUI, W3MEpPEHU, HKCIEPUMEHTOB, MHUKPOMpENapaThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBLHBIX KJIETOK.

JlaGopaTopHble M IpakTHYecKUue padoThbl:

JlaGoparopHass pabora Ne 1. «l3ydyeHne KaTadIUTHYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuUjIa3bl UJIU KaTajla3bl)y.

JlabopatopHass pabora No 2. «M3ydeHuwe CTpOeHHsI KJIETOK pacCTEHUM,
KUBOTHBIX M OaKTepuil MOJi MUKPOCKONIOM Ha TOTOBBIX MHUKpOIIpENaparax U Ux
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJbHOCTL KJIETKH.

OOMeH BelIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIIUSL (SHEPreTUYeCcKuii OOMEH) — JBE CTOPOHBI €IMHOIrO0 Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEUIECTB W DHEPTUU B TIOHUMAHHH
MeTabou3Ma.

Tunbel oOMeHa BelecTB: aBTOTpOodHbIN U reteporpodHsbiid. Ponb GpepmeHTOB
B 0OMEHE BENIECTB U MPEBPAILEHUH YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas u TeMHOBas (a3bl ¢oTtocuHTe3a. Peaknun
dotocunreza. dpdexTuBHOCTH PoTOocUHTE3a. 3HAUeHHE (HOTOCUHTE3A IS KU3HU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMoCuHTe3. XEeMOCHHTE3UPYIoIue OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMEH B KJeTke. PaciierieHne BelecTB, BBIACICHUE U
AKKyMYJIIPOBAaHUE DSHEPrUM B KIETKE. OTalbl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buapl. KucimopogHoe OKUCIEHHE, WIN KIETOYHOE
IbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTD
HHEPreTUYECKOro ooMeHa.

Peakiuu wmatpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetumdeckoil mHpopmaiuu B KieTke. ['€HETMYECKUW KOO U €ro
cBoricTBa. Tpanckpuniusa — Marpuunbiii cuaTe3 PHK. Tpancmsius — 6uocunTes
Oenka. Otanbl TpaHcsauuu. KoaupoBaHue aMUHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢hopMbl Ku3HU — BUPYCHL. McTopus otkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS ¢ JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHui, JKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoaepunura yenoseka (BIY) — Bo3Oynurens CIIN/da.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUM.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konsuos, /1. Y. Banosckuii, K. A. Tumupsizes.

Tabnuuel u cxembl: «Tunbsl nutanus», «Metabonuzm», «MUTOXOHIPUS,
«JHepreTudyeckuii oomen», «Xiopormiacty, «Potocuntes», «Ctpoenue JIHK,
«CtpoeHue u PyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTUHYeCKUl Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbI nukin Bupyca CIIN/da,
O0aktepuodaray, «Permukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM UMK KieTku. MuTepdaza u MuTO3.
[Ipoueccol, mpotekaromue B HHTep(daze. Pemnukanuss — peakiuss MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHUOTHIIL.
JIMTUIONHBIA W TaIUIOMJHBIA ~ XPOMOCOMHBIE ~ HAaOOpbl.  XPOMATHBI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIbHOTO  PAa3BUTHS
OpraHU3MOB.

Henenue kierkn — muto3. Cragum mutosa. IIponeccel, mpoucxonsmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buael Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEr€TaTUBHOE pa3MHOXKEHUE. MICKycCTBEHHOE KIOHHPOBAHUE
OpraHMU3MOB, €0 3HAYEHHUE JIJIS1 CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOIOTO.

Meiio3. Cragun menosa. [Ipomeccsl, mMpoucxomdmpe Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpici u
3HaYEHUE MeH03a.

['ametorene3 — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU W sSiUdHUKU. OOpa3oBaHUE M Pa3BUTUE MOJIOBBIX
KIIETOK — TaMeT (CnepMaTo30u[l, SWIEKIeTKa) — CIEPMATOT€HEe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIUiog0TBOpPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jrtanbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, racTpyiisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsaAMoe (JInyuHOuHOeE). Biusnue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBa.

Poct u pazButue pacteHuil. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHU, CTAINU Pa3BUTHS.



JdeMoHCTpanuu:

Tabmumel u cxeMbl: «®DOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHuil», «BereratTuBHOe pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpoeHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHEY», «l 'amMeToreHe3 y MJIECKONMUTAIOUIUX U
yesioBeKay, «OCHOBHBIE CTaAUU OHTOIEHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOIIETO», «SAHIEKIeTKAa MIECKONMHUTAonEero», «Kapuokuues B KiETKax
KOpeIlIKa JyKa», MarHUTHas MOJCNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, mozens MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmiomeHme MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencCTBEeHHOCTh M HU3MEHYUBOCTH OPTaHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiam poccuiickuxX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJAbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJIsSIpHO-TeHeTHYecKuii). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCIOJb3yeMasi B CXeMax CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MenaeneM.
MonorubpuHoe CKpeuMBaHue. 3aKOH €IuHO00pa3us THOpPUIIOB TEPBOIO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'uniores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananusupyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBAHUS
JUTS OTIpEJIeTIEHUsI TEHOTHUITa 0COOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. [ eHeTu4YeCKre KapThl.

I'enetrnka mosia. XpoMOCOMHOE OIPEAEIICHUE 1MoJia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMorameTrHble W TeTEpOrameTHble oOpraHu3Mmbl. HacnmemoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

HN3meHunBoCTh. Buibl HK3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJIEACTBCHHAS.
Ponb cpennl B HeHacJICJCTBEHHOH N3MCHYHUBOCTH. XapaKTepUCTHKa



MOAU(PUKAIMOHHON U3MEHUYMBOCTU. BapuaimoHHbIN psijl ¥ BapualluOHHAs KPUBasl.
Hopma peakunn npusHaka. KolnuecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKK M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHIMYECKas, W3MEHYMBOCTh. KoMOMHaTHMBHAs
W3MEHYMBOCTh. Meio3 U TOJOBOM TMpOIECC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYMBOCTU. MyTaloHHast ”3BMeHYMBOCTh. Kiaccudukanus MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa 1 mpu4uHbBl MyTaluii. MyTareHHbie (HaKkTOpBbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HAaclIeACTBEHHOM n3meHunsoctu H. M. Basuiiosa.

Bresanepnas HacneACTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOABI T€HETHKU
YyeJIOBeKa: reHeaIOTHUECKU, OIM3HEIOBEIN, ITUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJIEKYIAPHO-T€HETUUECKHUU. CoBpemenHoe ONPENIECIICHNE reHOTHUIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHWE, F€HOTUIIMPOBAHKUE, B TOM YHUCJIE C ITOMOLIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a00yieBaHUSI 4YeJOBEKAa: T'eHHbIE OO0JIE3HHU,
00JIE3HH C HACJEICTBEHHOW MpPEepacroiOKEeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpHUHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTHKY U JICUCHUSI TEHETHIECKUX
0one3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOM
TE€HETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETUYECKHUX 3a001eBaHUi YellOBEKa.

JlemoHncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBunos.

Tabmuupt u  cxembl:  «MOHOrMOpUIHOE ~ CKpEUIMBAaHUE U €ro
LATOIE€HETUYECKAsT OCHOBa», «3aKOH pACIICIUIEHWS W €ro LHUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpenuBaHue,
«lluTtonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpemuBaHus»,  «Meho3y,
«B3auMonencTBie alIeNbHBIX TE€HOBY», «l'€eHeTHMueckue KapThl pacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHKa moJyia», «3aKOHOMEpPHOCTH HACIIEIOBAHUA,
CUCIUIEHHOTO C mnoJioMm», «KapuoTumnsl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHUMBOCTWY», «MoaudukanronHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
(bakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3BMEHUHUBOCTHY.

OOopynoBanue: MoAeNU-aNIUIMKaUUA «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Hemonmunoe momuHupoBaHue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOI M MuKporpenapar «J/pozoduia» (HOpMa, MyTanuu
(hopMBI KPBUIBEB U OKPACKH Tela), repdbapuii «I'opox moceBHOW.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlabopatopHasi padota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUIHOTO H
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30( I HAa TOTOBBIX MUKPOIIPEIapaTax.



JlaGopartopnas padora Ne 6. «M3ydenne MoauuKaIMOHHOW W3MEHUHUBOCTH,
NOCTPOCHHE BAPUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30¢uiabl Ha TOTOBBIX
MHKPOIIPENIapaTaxy.

[Ipaktnueckass pabdora Ne 2. «CocTaBieHWe U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak HayKa M IPOLECC. 3aPOKIACHUE CEINEKIUU U JOMECTUKALUS.
Yyenne H. UW. BaBunoBa o0 T1ieHTpax MNPOUCXOXKACHHUS W MHOTO00pa3us
KyJbTYpHBIX pacTeHuil. LIeHTpbl NpOUCXOXKACHUS JOMAIIHUX KXUBOTHBIX. CoOpT,
IOpoJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CeleKUUU. MaccoBbId U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHH M JKMBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpoACTBEHHOE
ckpenBanue — HUHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTBHIX JIHHHM.
I'erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHJIMHT.
OtpanénHas rtuOpuauzauus M €€ ycnexu. VCKyCCTBEHHbIH MyTareHe3 M
IIOJIy4YCHHE TNOJIMIUIONJOB. JIOCTMKEHHsI CENeKIUU pPACTEHHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonoOrUs Kak OTpacib MPOU3BOACTBA. |'€HHAs WHKEHEpHUsA. OTambl
co3ganust pexkomoOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKECHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M 3Tudeckue  npodbsembl. MO  —  reHeTHuyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMOHCTpauuu:

IToptpers: H. 1. BaBunos, 1. B. Muuypun, I'. [[. Kapneuenko, M. @.
HBanHoB.

Tabmuiel 1 cxembl: Kapta «lleHTphl NPOUCXOXKIEHHS W MHOTro0Opaszus
KYJIbTYPHBIX pacTeHuit», «Iloposbl 1oMaHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenuity, «Otnanénnas ruopuau3anusy, «Padorsl akagemrka M. @. BanoBay,
«ITomumnongus», «OObEeKThl OuoTexHonorum», «KiaeTtouHele KyJIbTyphl U
KJIOHUpOBaHHe», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHE: MYJISDKH TUIOJOB M KOPHEIIOAOB TUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IHCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

Okckypcuss «OCHOBHBIE METOJbI M JOCTHMIXKECHUSI CEIIEKIIMM PACTCHUN U
JKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, TIEMEHHYIO bepmy,
COPTOUCIIBITATeNIbHBIA ~ YYacTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO ILICHTPA)».



11 KJTACC
Tema 1. DBoTIOLIMOHHAN OHOJIOTHA.

[Ipennoceulku BO3HUKHOBEHUS OBOJIOLMOHHOW TEOPUU. IBOJIFOLIMOHHAA
TeopHst U €€ MecTO B OMOJIOrMU. BiusiHuEe 3BOIIOLIMOHHOM TEOPUU HAa pa3BUTHE
OMOJIOrMH U APYTUX HAYK.

CBuzerensctBa »Bomonuu. [lameoHTONIOTHYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJIEHUS BHUJIOB B MAJICOHTOJOTUYECKOM JIETONMCH, TMEPEeXOaHble (OPMBI.
buoreorpaduueckue: cxoncTBO U paznnuue GpayH U GJIop MATEPUKOB U OCTPOBOB.

OMOpHOIOrMYECKre: CXOJACTBA M PA3NIU4YUsl SMOPHUOHOB pPAa3HBIX BUJOB
NO03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMMYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHBIE,
pPYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX NYyTeH y BCeX
OpraHU3MOB.

OpomonnonHas Tteopuss Y. [lapBuna. IIpeanocbulku BO3HMKHOBEHUS
JapBUHU3MA. JIBIDKyIIME CHJIBI 3BOJIIOLMM BHJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOIpPEAENIEHHAs W3MEHUYMUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus sBostonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUSL.

Muxkpossosorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JBroxymue cuibl ((hakTOphl) 3BOIIOLUMU BHJIOB B MpUpoJe. MyTallMOHHBIHI
IpoLecC M KOMOMHATHBHAas M3MEHYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U Jpeud
reHoB. M3onsauus u Murparusi.

EctecTBeHHbII 0TOOp — HanpaBisaomui  (aktop sBomonuu. Dopmel
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpraHU3MOB Kak pe3ynbTaT 3Boitouuu. I[Iprmepsr
IPUCIIOCOOJIEHNH y OpraHu3MoB. ApoMop¢03bl U UAMOATANTALIUN.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHOBHblIE  (QOpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOI0THYECKOE.

MaxkposBomonus. PopMbl  3BOMIONUHU:  (QUIIETHYECKas, JHUBEpPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTb 3BONIOIUH.

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

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, YU. dapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, ®. Mrosiep, A. H. Ceeprios.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apobIln
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OopbOBI  3a
cylecTBoBaHUe», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue cOpToB pacTeHHID,
«MHoroo6pasue  mopoJ  >KMBOTHBIX), «Tonynsauuny», «MyTaunoHHas



U3MEHYHUBOCTH», «Apomopdo3by, «Umnoamanrammm», «OO0mmas aereHepanus,
«/IBmkymne cunbl 3Bomonun», «Kapra-cxema Mapmpyra nyremectBus Y.
HapBuHa», «bopbba 3a cymiecTtBoBaHue», «lIpucrnocoOJeHHOCTh OPraHU3MOBY,
«I"eorpagnueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PAa30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMHU OKPACKH,
HA0Op IJIOJOB M CeMsH, KoJuekuus «lIpuMepbl 3allUTHBIX TPHUCTIOCOOJICHUM Y
AKUBOTHBIX», MOJeNb «OCHOBHBbIE HANpPABJICHHS SBOIIOLUNY», 00bEMHAs MOJENb
«CTtpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KOUIEKIUsA «DOPMBI COXPAaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWi», Mojenp anmmukanusa «llepekpéct
XpOMOCOM», BIaxHble TmpenapaTel «PasButne Hacexkomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «/lpo3zodpuna» (Hopma, MyTanuu (OpMbI KPbUILEB U
OKpAacCKH TeJa).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

JlaGopartopnas pabora Ne 2. «Onucanue mMpucocOO0ICHHOCTH OpraHU3Ma H
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM Ha 3em.ie.

JloHay4yHble NPEICTaBICHUS O 3apOKACHUM >KU3HU. HaydHble Trunortessl
BO3HMKHOBEHUS JKM3HM Ha 3emiie: a0MOreHe3 W MaHCHEepMHs. XUMHYECKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHWYECKUX.
DKcnepUMEeHTAIbHOE MOATBEPKICHUE XUMUUYECKOU 3BoJtolMK. HavanbHble Tamnsl
ounonornyeckoi »Bomonuu. I'nnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME MPOTOKJIETKU. llepBple KIETKM M UX 3BOJIOLHSL.
@opMHUPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie o 3paMm u nepuonaMm. Karapxein. Apxeickas u
npotepo3oiickast apel. llaneos3oiickas spa u €€ mnepuoibl: KeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKU, METTOBOM.

KaliHo3oiickass »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTE€HOBBIM,
AHTPOITOTE€HOBBIM.

XapakTepucTuka KiMMaTa U TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3TAIlb
HBOJIIOIIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBIeHHE, paclBET U BEIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHpa Kak OTpaxkeHue 3Boyrouuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.



DBOJIIOIMSA YelI0OBeKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTue npencraBieHuit o
OPOUCXOXKICHUU 4YesoBeKa. Meroapl u3ydeHHs aHrpornoreHesza. CxoactBa H
pa3nu4us 4EJIOBEKA U )KMBOTHBIX. CUCTEMATUUYECKOE MOJ0KEHNE YEIIOBEKA.

JBuwxymue  cuwibl  ((pakTopbl)  aHTPONOIrEHE3a. Hacnencreennas
U3MEHYMBOCTh U  €CTeCTBEHHBIM o0TOOp. OOmecTBeHHBbIH o00pa3 JKHU3HH,
U3rOTOBJIEHUE OPYIUN TPyAa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIMM Y BETBU 3BOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsamoxomamui, YenoBek Heanaepranbckui, UYenosek
pasyMHbIii. Haxonku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUA, 00OJACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY U4

YenoBeueckue pacbl. OcCHOBHbIE  OOJBIIME  pachbl:  €BPOINECOUAHAS
(eBpaswmiickasi),  Herpo-aBCTpaliougHasi  (9KBaTOpuajibHas),  MOHTOJOHIHAsS
(a3uaTcko-amepukaHnckasi).  YepTel ~ MPUCIOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSIM CyLIECTBOBaHUA. EQMHCTBO 4eIOBEYECKHX pac.
Kpuruka pacusma.

JlemoHncTpanum:

[Toptpetsi: ®@. Pean, JI. ITactep, A. Y. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «Bo3nukHoBeHne COJIHEYHOH cHCTEMBI», «Pa3Butue
OpraHu4eckoro Mupa», «PacturenpHas KieTka», <« KUMBOTHas  KIETKa»,
«IIpokapuornueckas kietka», «COBpEeMEHHas CHUCTeMa OPraHUYECKOr0 MHPaAy,
«CpaBHEHHE AHATOMUYECKHUX YEpPT CTPOCHUS YeNIOBEKa M UeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJNOBEKay», «llpeBHeummue moam», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JIIOAN», «HeII0BEUECKHUE PaChI».

O6opynoBanue: My «lIpoucxoxaeHue — denmoBeka»  (OHOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIla, HEaHJepTaliblla, KPOMAaHBOHIIA), CJICTIKA WU
M300paXeHUsl KaMEHHBIX OpYJUil MNEepBOOBITHOIO YeloBeKa (KaMHU-YOMIEPHI,
pyomia, ckpebia), TreoXpoHOJOrHYecKas TaOuuIa, KOJUICKIUI «DopMbl
COXPAHHOCTHU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

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

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

Tema 3. Opranu3Msbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHUSl KaK HayKa. 3aJlaud U pa3/ielibl 3KOJIOTruu. MeTo/Ibl SKOJIOrMYeCKUX
UCCIIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.



Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruyeckue (¢akrtopel. Kriaccupukauss SKOJOTHYECKUX (PaKTOPOB:
abnoThyeckue, OWMOTHYECKHME M aHTPOINOTeHHbIE. JleMCTBUE 3KOJIOTMYECKUX
(haKTOpOB Ha OPTAHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIKHOCTh. DOTONEPHOAU3M.
[IpucnocoGnenust OpraHu3MOB K  JIEWCTBHIO  a0MOTUYECKHX  (DAaKTOPOB.
buosornueckne puTMBl.

buortnueckue (bakTopBhl. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomneparus,
MyTyalu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
HEUTpau3M. 3HAaueHUE OWOTHMYECKUX B3aUMOJCHCTBUNA [UJI CYIIECTBOBAHMS
OpPraHHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tnomysanuu. OCHOBHbIE IMOKa3aTenu
MOMYJISILMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4uCIeHHOCTH MOIYJISIUU U €€ peryJssuus.

JdeMoHCcTpanuu:

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

Tabmuuel u cxembl: kapra «lIpupoansie 30HbI 3emiin», «Cpenbl oOUTaHUA
opranusmMoBy», «®oronepuoausm», «llonmymsun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NOMYyJIAIUU HHPY30puu-Tyhenbkn», «Ilummesbie nenm.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopartopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEycay.

[Ipaktruueckas padbota Ne 2. «Iloacy€T NIOTHOCTH NOMYJSLUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo01iecTBa 1 IKOJIOrH4ecKHe CUCTEMBI.

Coo01ecTBO Opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasd,
MPOCTpPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momuHantel. CBsi3M B
OMOLIEHO3E.

Okonoruyeckue cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreornieHoze. DOYHKIIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: TPOAYLIECHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHH B IKOCUCTEME.
Tpoduueckne (nmuiueBblE) YPOBHU 3KOCUCTEMBI. [luieBble 1Lenmu W CceTu.
OcCHOBHBIE TIOKa3aTeNMd SKOCUCTEMbI: OHOMacca, MNPOAYKLHUSA. DKOJOTHYECKHE
NUPAMUIbL:  TPOAYKIWU, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBAa HSKOCHCTEM:
YCTOMYMBOCTh, CAaMOpETyJiLusl, pa3BuTue. CyKueccus.



[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIH IHPOKOJIMCTBEHHOTO JIEca.

AHTpOINIOT€HHBIE  DKOCUCTEMBI.  ATpO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢akTtop ycroiuuBocTH 3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOro pazHooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYyKTypa
ouochepnl. JKuBoe BemecTBO u ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
rno0agbHONW 3KOcUCTeMbl. JlMHamMuueckoe paBHOBecue€ M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTbl BeniecTB 1 OMOre0XMMHYECKUE IUKIIbI 3JIEMEHTOB (yriepoja,
azora). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPOIIOreHHbIe H3MEHEHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOrHYECKUE TPOOIEMBI.

Cocy1iiecTBoBaHue MPUPOIBI u YeJI0BEUYECTRBA. CoxpaHnenue
Oropa3zHo00pa3us Kak OCHOBA yCTOMYHMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBIEHUS MPUPOJHBIMU pECypcaMud W HUX UCIHodb30BaHuE. JlocTkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

IToptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuter 1 cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanusy, «IKoJOTUYECKAsT MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOMHOro  jeca», «bwuoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCUCTBHUS HA Ipupody», «BaxHeWmme HUCTOYHUKHU
3arpsi3HEHUs BO3AyXa M IPYHTOBBIX BOa», «IlouBa — BakHEHIIas COCTaBISAIOIIASL
ouochepr», «DakTopsl Aerpaganuu nousy, «llapuukoBsiii 3¢ dexT», «DaKkTOphI
pPaAMOAaKTUBHOTO 3arpsAsHeHus Ouocdepp», «OOwmWas crpykrypa Ouochepsn,
«PacnpocTpanenne xuzHu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azora B mpupoae».

O6GopynoBaHue: Mojelb-anmukanus «TunuuHaeie OHOILIEHO3bI», TepOapuid
«PacturtenbHble cOOOIIECTBAY, KOUIEKIIUU «bUolieH03», «BpeauTenu BaxxHEHITUX
CEIbCKOXO3SIMICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIUM pACTeHUH W
KUBOTHBIX, IPUHAUICKAIINE K Pa3HbIM SKOJOTMYECKUM TpYyIIaM OJIHOIO BHUJA,
Kpacnas xnura Poccuiickoit ®enepannn, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHUN U )KUBOTHBIX.



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

OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;



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];



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);



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;



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



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



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,



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;



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



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,



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.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanMenoBaHmne pa3aeoB U TeEM nudpoBbie
Ne ni/nn P IIpoBepounsie | IIpakTHyecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bubnuoreka [JOK
1 b 2 0,5 0.5
HOJIOTIA KaK HayKa https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M HX OpraHU3aIlHs 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 FKM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHNe 1 MTHAMBUAYAJIbHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 IBMEHUHUBOCTD 2 15 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 4 1 bubnuoreka [{JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1,5 4




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3ieioB U TeEM nudgpoBbie
Ne i/m P IIpoBepounbI IIpakTHYeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1
! IBOIOUMOHHAA GHOTOTHS 10 ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpYIKaromas cpeaa 5 1 bubmiorexa HOK
p Py Hl peAl https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 1 1
Coo01iecTBa U HKOJIOTHUECKHE CHCTEMBI 0 hitps://m.edsoo ra/7f41 ce74
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

IIpunoxenue 1

10 KJIACC
KoanuectBo yacos JIEeKTPOHHBbIE
Ne aTa nuppoBbIe dakTnueckas
Tema ypoka [pakTnyeckun A bp
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE aaTa
e padoThl
pecypcsl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk. T.b. 1 ;ttos://m.edsoo.ru/863e612
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MPUPOJIBI.
[IpakTrueckast pabora Ne 1 bubnuoreka [IOK
2 «Mcnonp30BaHue pa3IMYHbIX 1 0.5 https://m.edsoo0.ru/863e612
METOJIOB MPH U3yUYCHUHU 2
OMOJIOTUYECKUX OOBEKTOBY
Bxonnas mpoBepouHas padora. bubnmoreka [JOK
3 buosiornueckue cucremsl, MPOUECCHI 1 https://m.edso0.ru/863e656
U X U3YYCHHC 4
4 XuMmuueckuit cocraB KiaeTku. Boja u 1 bubmuoreka [JOK
MHHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
bu6nmoreka [JOK
5 benku. CoctaB u cTpoeHne 6eIKoB 1 https://m.eds00.ru/863e6b7
2
6 depMeHTH — OHOJIOTHYECKUE 1 0.5 bubmuoreka [JOK

karanuzaTopsl. JlabopaTopHas
paborta Ne 1 «M3yuenue
KATATUTHYECKONW aKTUBHOCTH

https://m.edso0.1ru/863e6b7
2




(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»

KJeTku. Muros. JlabopaTtopHast
pabota Ne 3 «Habmroenne Muto3a B
KJIETKaX KOHYHMKA KOpEeIlIKa JIyKa Ha

bu6mmoreka [{OK
7 Yraesoasl. JIunu bt https://m.edsoo.ru/863e687
0
bu6mmoreka [JOK
.AT®
8 HykienHoBbIe KHCIOTEL https://m.edsoo.ru/863e6d5¢
9 HcTopus n MeToabl n3ydeHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kinerka xak 1eaocTHas »KUBas
cucreMa
CtpoeHHe 3yKapUOTHIECKOMN KIETKHU.
JlaGopatopnas pabota Ne 2
«M3ydeHne cTpoeHUS KIETOK bubmuoreka [JOK
11 pacTeHHi, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIpENaparax u ux
OTUCaHUE»
bu6mmoreka [JOK
12 Obmen BemecTs it MeTabommsM https://m.eds00.1ru/863e766¢
bubmuoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c¢98
bu6nmoreka [JOK
14 i
Juepremiieckuii omen https://m.edsoo.ru/863e7aae
15 JKvi3HEeHHBIN LUK KJIETKU. [[eneHue 0.5 bubmuoreka [JOK

https://m.edsoo.ru/863e7dc4




TOTOBBIX MHUKPOIIpCIIapaTax»

16 Bbuocuures Oenka. Peaxmusa bu6mmoreka [JOK

MaTPUYHOT'O CHHTE3A https://m.edsoo.ru/863e796¢
Bbu6mmorexa [JOK

1 T —

7 paHcIIILT — OHOCHHTES OenKa https://m.edsoo.ru/863e796¢
bu6mmoreka [{OK
Hexnerounsie popMbl )KU3HU —

18 https://m.edsoo.ru/863e754

BHPYCBI
0
bubmuoreka [JOK
https://m.edsoo.ru/863e81b

19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB p

https://m.edsoo.ru/863e831e
bubmuoreka [JOK

20 Meii

cnos https://m.edsoo.ru/863e7f4a
OO0pazoBanue 1 pa3BUTHE TOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
bu6mmoreka [IOK
JlaGopatopnas pabota Ne 4

21 0.5 https://m.edsoo.ru/863e81b
«M3yueHne CTpOeHHs MOJTOBBIX 6
KJIETOK Ha T'OTOBBIX B
MHUKpOIIpenapaTax»

WanunBuayanbHOEe pa3BUTHE Bubmiorexa LIOK

22 Y P https://m.edsoo.ru/863e843
OpraHU3MOB ‘

3 I'enetnka — Hayka o bubnuorexa [JOK
HaCJIEeICTBEHHOCTHU U U3MEHYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BaHUS bubmumoreka [IOK

24 MpU3HaKoB. MOHOTHOpHUIHOE https://m.eds00.ru/863e887
CKpEIIMBAHUE 8

25 JuruOpuaHoe ckpeirBaHue. 3akoH bubmmoreka [JOK




HE3aBHCHMOTO HaClleJJOBaHUS
MIPU3HAKOB

https://m.edsoo.ru/863e¢89a4

CueruieHHOE HacJIeI0BaHUE
npu3HakoB. JJaboparopHas padora Ne
5 «M3yuenue pe3ysbTaToB

bu6mmoreka [{OK

26 MOHOTHOPHIHOTO U TUTHOPHUTHOTO 0-5 https://m.eds00.1u/863e8c60
CKpeNIMBaHus y Ap030(UITbl Ha
TOTOBBIX MUKpOIIpEnapaTax»»

7 I'eneruka nona. Hacienosanue bu6mmoreka [JOK
IIPU3HAKOB, CLIEIUIEHHBIX C I10JI0M https://m.edsoo.ru/863e8c60
N3menunBocTs. HeHacnencrsenHnas
M3MEHYUBOCTD. JIabopaTopHas

)% pabota Ne 6. Nzyuenue 0.5 bubnmoreka [JOK
MOAU(UKAIIMOHHON W3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapHaIllMOHHON KPUBOII»

HacnencrBenHast "3BMEHYMBOCTb.

29 JlaGopatopHnas pabora Ne 7. « AHanu3 0.5 bubnuoreka [IOK
MyTaluui y 1p0o30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpernapaTax»

bu6mmoreka [JOK
30 I'enernka yenoBeka https://m.edsoo.ru/863e8d7
8
O06001IeHne IO TeMe

31 «HacneacTBeHHOCTh ¥ MU3MEHYHBOCTh

OpraHu3MOB)
bu6mmoreka [{OK
32 Cenexnuus Kak HayKa v TIPOIIeCcC https://m.edso0.ru/863e921

4




Hrorosas mpoBepouHas padbora. bubnmoreka [JOK

33 Metoabl U JOCTUKEHUS CETEKIINN 1 https://m.edsoo.ru/863e921
pacTeHui U )KUBOTHBIX. 4
AHau3 MpoBEPOYHOUN pabOTHI. bubnmoreka [JOK

34 buotexHosorust Kak oTpacib 1 https://m.edsoo.ru/863¢933

IMpOU3BOJICTBA

6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KIIACC

KoanuyectBo yacos DJICKTPOHHBIE
Ne Jlara nudpposLIe daxkTnueckas
Tema ypoka IpakTHYecKn p
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE JaTa
e padoThI
pecypcsbl
| DBOJIIOLNS U METOJIbI €€ U3YUEHUSI. 1 bubnmoreka [JOK
T.b. https://m.edsoo.ru/863ea20e
2 Bxognas nmpoBepounast pabota
. bu6mmoreka [JOK
HcTtopus pa3BuTHs NpeAcTaBIeHUN
3 1 https://m.edsoo.ru/863e957
00 2BOJIOLIUN 0
but6mmoreka [{OK
4 M 1
HKPOIBOTIOHHA https://m.edsoo.ru/863e9cle
[Tonmynsmmst Kak 3J1IeMeHTapHas
eAMHUIIA BUA U SBOJIOIINH.
5 JlaboparopHnas pabota Ne 1 1 0.5 bubmmorexa [IOK
patopHas p - ) https://m.eds00.ru/863e¢99¢6
«CpaBHeHHE BHJIOB T10
MOP(}OIOrHYECKOMY KPUTEPUIO»
6 JIBkymiye cuiibl (3JIeMEHTapHBIE | bubnunoreka [JOK
(akTOpbI) IBOIOIIH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
7 E i1 0TO 1
CTECTBEHHbII OTOOp 1 ero dopub! https://m.edsoo.ru/863e9ed0
8 Pe3ynbTaTel 3BOMIOLNN: 1 0.5 bubnmoreka [JOK
HPUCTIOCOOTIEHHOCTh OPTaHU3MOB U https://m.edsoo.ru/863e9fde
BHU000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MIPHUCIIOCOOJICHHOCTH OpraHu3Ma U e




OTHOCHTCIIbHOI'O XapaKTCpa»

Hanpasnenus n mytn

bu6mmoreka [JOK

9
MaKpO3BOOLINU https://m.edsoo.ru/863e9cle
10 HeoOpaTuMocTh 3BOTIOIIUN
1 Wcropus xu3HU HA 3emMiie U METOAbI
€€ U3yUYCHHUS
12 I'unore3sl MPOUCXOXKACHUS JKU3HU Ha bubnnorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
13 Pa3zButune xu3Hn Ha 3eMIie 1o spam U bubnuorexa [JOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJIIOIUH
PACTUTENBHOTO U )KUBOTHOTO MHUpA.
[IpaxTrueckast pabora Ne 1 bubnuoreka [IOK
14 0.5
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHu! U )KUBOTHBIX B
KOJUIEKLIASAX»
15 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPraHUYECKOro MUpa https://m.edsoo.ru/863ea48e
16 OBOJIIOLUS YETI0BEKa (aHTPOIIOreHe3) bubmmorexa [JOK
t P https://m.edsoo.ru/863eac2c
JIBrokymnue cuibl ((haKkTophl) bubnunoreka [JOK
17
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
18 OCHOBHBIE CTaIUH SBOJIOLHUU
4esioBeKa
19 UYenoseyeckue pacel U IPUPOIHBIE bubnuorexa [JOK
aJlanTalry YeJIOBEeKa https://m.edsoo.ru/863eaea2
20 O0600611eHne 0 TeMe

«Bo3HukHOBEHME U Pa3BUTHUC )KU3HU




Ha 3emiie»

21 DKOJIOTHS KaK HaykKa
2 Cpenpl 00UTaHUS U YKOJIOTHUECKUE bubnunoreka [JOK
(bakTopbl https://m.edsoo.ru/863eafec
AOGuotnyeckue GpakTOpHI.
JlaGopatopnas pabota Ne 3.
23 «Mopdomnoruueckue 0COOEHHOCTH 0.5 Bubmmorexa LIOK
P . ’ https://m.eds00.ru/863eb10e
pacTeHui U3 pa3HbIX MECT
OOUTaHHSI.
bu6mmoreka [JOK
24 buotnyeckue pakTops https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKHE XapaKTEPUCTUKU
)5 nonyJsiiud. [Ipaktrueckas pabota Ne 0.5
2 «IToacy€r MIOTHOCTH MOITYJIALINIA )
pa3HBIX BUIOB PACTCHUI»
26 Coo01miecTBa OpraHu3MOB — bubnmnoreka [JOK
97001 (S): (0% https://m.edsoo.ru/863eb46a
7 DKOJIOTUYECKUE CUCTEMBI bubmuoreka [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MIOKA3aTENN IKOCUCTEMBI.
28 DKOJIOTUYECKHE TUPAMHU/IbI bubmmorexa [JOK
. PeVALIBL https://m.edsoo.ru/863eb5fa
CsoiictBa 3kxocucteM. Cykieccus
29 IIpupoaHbIe S5KOCUCTEMBI
30 AHTPOIOT€HHBIE YKOCUCTEMBI
31 buocdepa — rmobanbHas bubnuoreka [IOK
IKOCHCTEMA 3EMJIH. https://m.edsoo.ru/863ebb5e
32 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoreka [IOK




ouocdepsl.

https://m.edsoo.ru/863ebd 1
6

33

Htorosas nposepoyHas padora.

34

AHanu3 npoBepoYHOI
pabotsi.YenoBeuecTBO B Onocdepe
3emiu. CocyniecTBOBaHUE TIPUPO/IBI
Y YeTIOBEUeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34

2.5




Ipunoxenue 2
YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u

npyrue /Ilon pen. [laceunuka B.B., AkunonepHoe oduiectBo «M3naTenbcTBo
«IIpocsemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., AxunonepHoe o61miecTBo «3marenbcTBo
«IIpocBemieHue»

METOANUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1. M.B.Briconkas TpeHaxep no oouei ononoruu s yyammxesa 10-11 kmaccos
u nnoctynaromux B BY3s1. TpennpoBounsie 3anaun — Bonrorpan: Yuaurens,2005.
2. M.B.Bricoukas O6mas ouonorust 9-11 kimaccel: pa3HOypOBHEBbIE
YIIpaXXHEHHUsI U TECTOBBIE 3aaHns— Bonrorpan: Yuurens,2008.

3. T.A.Adonuna. [Ipaktudeckoe nocodue ¢ 3aganusiMu.- M.:PopyM-UHTpa,
2009

4. I".'N.JIepuep. Ypoku o6uosoruun. O6mras 6uosorus.10-11 knaccel. TecTsl,
BOIPOCHI, 3a1a4u.- M.: 9kcmo0,2005

5. JI.B.Copokuna. Temaruueckue 3a4€tol 1o Ouosnoruu B 10-11 kmaccax -
M.:Cdepa,2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
MHTEPHET

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Tonbopka untepHer-
MaTEepUasIoB sl yIUTEIeH OMOIOTUN TIO Pa3HBIM OMOJIOTUYECKUM JUCITUTUTHHAM.
2. http://school-collection.edu.ru Equnas xomekius nudpoBbix
00pa30BaTEIbHBIX PECYPCOB.

3. http://charles-darvin.narod.ru/ DnekTpoHHbIE BEPCUH MPOU3BEICHUIMA
Y./lapBuHa.

4. http://www.l-micro.ru/index.php?kabinet=3. Undopmarus o mkogsHOM
000pyI0BaHUH.

5. http://www.ceti.ur.ru Caiit IlenTpa 3K050rHYecKOro 00y4YeHus u
uH(popManuu.
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