MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucTepcTBO nNpocBelieHusi PoctoBckoii odJiactu

Otaes oOpazoBanus Anvmuuuctpanuu TanuHckoro paiiona

PACCMOTPEHO

PykoBonurens IIIMO
€CTECTBEHHO-HAYYHOI'0 LIUKJIA:

Kounounosa C.U.

[IpoTokoia Nel ot 30. 08.2023 r.

MBOY Muxaiiiaosckasa COII

COI'JTACOBAHO

3amecTuTenb TUpPEKTOpa Mo
YBP:

Crenpkuna C.A.

[Tpuka3z Ne 94 ot 31.08. 2023 1.

MYHULINTANBHOE
BIOOXXETHOE
OBLWEOBPA30OBATEJIBHOE
YUPEXXOEHNE

MUXAMNOBCKASA CPEOHAA

OBLIEOBPA30OBATEIBHAA
LWKONA

PABOYASA ITPOI'PAMMA

(ID 2927515)

YTBEPX/JIEHO

JIMpeKTOop MIKOJIBI:

T"anaman O.B.

ITpuka3s Ne 94 ot 31.08.2023 .

Moanucax: MYHULIMNANBHOE BIO[KETHOE
OBLEOBPA3OBATE/ILHOE YYPEXIOEHVE MUXAIOBCKAS
CPE[OHAA OBLWEOBPA3OBATE/IbHAA LUKONA
DN: C=RU, S=PoctoBckas obnacte, STREET="yn.40 net M1oHepuu,
1.25", L=x.Muxaiinos, T=[lupektop, O=MYHULIMNANHOE
BIOKETHOE OBLLEOEPA30BATEJIbHOE YYPEXOEHVE
MUXAVNIOBCKASI CPE[HASA OBLUEOBPA3OBATESBHAS LLKOMA,
OrPH=1026101644546, CH/NC=03105646811,
0ID.1.2.643.100.4=6134007880, NHH=613400547974,
E=tacmu@tacina.donpac.ru, G=Onera BnagumuposHa, SN=lanauaH,
CN=MYHWLNMANbHOE BIOMKETHOE
OBLLEOBPASOBATE/LHOE YYPEXOEHWUE MAXAMNOBCKASA
CPE[HAA OBLEOBPA3OBATE/bHASA LKONA
OcHoBaHue: 51 ABNSIOCH aBTOPOM 3TOFO JOKYMEHTa

mecTo 1

Mecror
Mara: 2023-08-31 09:46:56

Foxit Reader Bepcusi: 10.0.1

yueOHoro npeamera «buosorus. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

x. Muxaijios

2023



HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXO0A0B K (OPMHUPOBAHUIO COJAEpkKAHUS ydeOHOro mnpeaMera
«buonoruss» cocraBwiIM: KoHUeNnTyaiabHble monoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIEAX U
NPUHIMNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuun, a Takke MOJOXKEHHUS O
cnenuguke 6MoI0TUH, €€ 3HAUeHUH B NMTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM TOJOKEHUSM,
oTpeJieNieHbl OCHOBHBIE (DYHKIIMH MPOTrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obuiei
CTpaTeruud OOy4YeHUsl, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeaelieHhe 1o paszieliaM H  Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mno OuONOTMM TakXe Yy4YMTHIBAIOTCS TpeOoBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
JEeSTENbHOCTH/YUeOHBIX JEUCTBUN O00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonioruu (10-11 kmacchl, 6a30BBIi YPOBEHB) peaIM30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHEM K OKpY)KAIOIIeH NpHUPOIAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOT0O PaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOLECCOB B MPOrpaMMe MO OMOJOrMM YJEIeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KWU3HU JI PEIICHUs MPUKIAJHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS AKOJIOTUYECKH
LIEJIECO00Pa3HOro MOBEJIECHHS B OKPYXKAIOIIEH NPUPOIHON cpele, aHanusa
BIIMSHUSL XO3SIMCTBEHHON AESTEIbHOCTH 4YEJOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIAITHON HANPaBICHHOCTH
yuebHoro npeamera «buosorus» MpoaUKTOBAHO HEOOXOAMMOCTHIO 00ECIeYeHHUS
YCJIOBUH JJI pEeUIEHUs OJHOM M3 aKTyaJbHbBIX 3a]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusl, KOTOpas ImpeAmnojiaraet (QOpPMHUPOBAHHE Y  OOYyYaIOIIHUXCS
CIOCOOHOCTH aanTUPOBAThCA K M3MEHEHUSM JAMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.



buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAYYHOW KapTHMHE MHpa, pacIIupseT U 0000IaeT 3HAHUS O JKUBOH MpHUpoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMU W HBOJIOIHUH, CO3MAET
yCIOBHsSI  NJIsi: TIO3HAHMS  3aKOHOB  JKUBOW  TMPHUPOABI,  (OPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, SKOJIOTMYECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIICHUS K YKHBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHEe OMOJIOTHS UMEET TakKe JUIsl PEIICHHs BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBHs sl GOpMUPOBAHUS
MHTEIJUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX H HH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKOW KYIBTYpPBHI, CIIOCOOCTBYET WHTETpAIlMM OMOJOTUYECKUX 3HAHHUHA C
NPECTABICHUSIMU U3 IPYTUX yU4EeOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHH
u reorpaduu. HazBaHHbBIC MOJIOKEHHUS O TMpEAHA3HAUYEHWU Y4eOHOTO MpeaMeTa
«buonorus» coCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €r0 COACPXKAHHs, IMPEICTABICHHOIO B MPOTpaMMe IO
ouosoruu.

Otb60p comepkanusi ydyebHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOrO MOJXOJa, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AODKHBI OCBOMTH 3HAHUS M yMEHHUS, 3HAUYUMBbIE IUIs
(GopmMupoBaHusl 0OILIEH KyJIbTYypbl, ONpEAENAIOIME aJeKBaTHOE IOBEICHHE
4eJloBeKa B OKpY’Kaollleld NPUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U IpPaKTUUYecKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HaHUM
3aHHMMAIOT 3JIEMEHTHI COJIEP)KaHNUsA, KOTOPhIE CIIyKaT OCHOBOW Jis1 OPMHUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3alHUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CrpykTypupoBaHHE cojAepXaHHMs Y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMHM OCYILIECTBIEHO C Y4YETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUHM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX XKHUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKTYype ydeOHoro mpeamera «buomorus»
BBIJIEJICHBI CIIEAYIOLIUE COJepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHMs», «KieTka kak Ouonoruueckas cuctema», «OpraHusm Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIOLUS )KUBOU MPUPOJBIY, « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp u3yuenusi yueOHoro mpenmetra «buonorus» Ha 0a30BOM ypOBHE —
OBNIAJICHHE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHM3allud J>KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHE YMEHH
UCIIONb30BaTh ATU 3HAHMS JJS TPAMOTHBIX JCHCTBHI B OTHOIIEHUH OOBEKTOB
’KUBOW IPHUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTimkeHue 1enu u3ydeHusi yaeoHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00ECTIEUnBAETCS PEIICHUEM CIEAYIONINX 3a1a4:



— OCBOCHHE OOYYAIOIIMMUCS CHCTEMBl 3HAHMH O OHMOJOTHYECKHUX TEOPHUSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3ax, MpaBUJIAX, CIyKallux
OCHOBOM 711 (hOPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOM
KapTUHE MHpPA, 0 METO/IaX HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu
0COOEHHOCTSIX KMBBIX CHCTEM PA3HOTO YPOBHSI OpPTraHWU3aIMH, BBIAOIIHXCS
OTKPBITUSAX ¥ COBPEMEHHBIX UCCIIEOBAHUSAX B OMOJIOTHH;

— (opmupoBaHne y OOyYarOIMXCsS IMO3HABATEIBHBIX, WHTCIICKTYATbHBIX H
TBOPUYECKHX CITOCOOHOCTEH B MpOIECCe aHAIM3a JAHHBIX O MyTSIX Pa3BUTHS
B OMOJIOTMM HAyYHBIX B3TJIAJIOB, WACH M IOAXOJOB K HM3yYEHHUIO JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHH3aIlNN;

— CTaHOBJICHHE Yy OOydYarommuxcs oOmmed KylabTyphbl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSACHATH W OIICHUBATH SIBJICHUS
OKPYXKAIOIIEro MHUpa >KMBOW TPHPOJBI Ha OCHOBAHWM 3HAHWUW W OIIBITA,
MOJIYYCHHBIX IPU N3YyYECHUU OMOJIOTHH;

— dopmupoBaHne y OOydYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYCCKUX 3HAHUH B MPAKTUYECKOM JICITEILHOCTH YEJIOBEKA, PA3BUTHH
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOJIOTHI;

— BOCIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YCJIOBEKOM >KUBOU
IPHUPOJIBI, HEOOXOIUMOCTH OEpE]HOTO OTHOIICHHS K HEH, COOJIIOICHHUS
ATUYECKUX HOPM TIPH MPOBEICHUH OMOJIOTUICCKUX HCCIICIOBAaHUI;

— OCO3HaHHUE IEHHOCTH OHWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— MpUMEHEHUEe NPUOOPETEHHBIX 3HAHUW M YMEHHMM B TMOBCEIHEBHOW >KU3HU
JUISL  OLICHKM TIOCJIEICTBHM CBOEH JEeATENBHOCTH 1O OTHOIICHHIO K
OKpyXarolei cpeae, COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHHE W
coburoieHue Mep MpopUIaKTUKN 3a00JIeBaHUA.

B cucreme cpennero o6miero obpaszoBanusi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM obactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jlns u3yueHus OMoOJOTHH Ha 0a30BOM YPOBHE CpeJIHEro o01iero oopa3oBaHus
orBoguTcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Hezelno).



COILEPKAHUE OBYYUEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponb Ouonoruu B (HOpPMHPOBAHWM COBPEMEHHOM HayyHOU KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1bl TO3HAHUS )KMBOU IPUPOABI (HaOII0AEHUE, SKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTaTUCTUYecKas o0OpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuue u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MTPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHbBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIHNH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUA COCTaB KJIETKA. XUMHYECKHE DJIEMEHTBHI: MAaKpPOA3JIEMEHTHI,
MHKPO3JIEMEHThI. Boia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKOMU BOJABI M MHUHEPAIBHBIX BelmecTB B kieTke. l[logaepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zamenumbie 1 3aMeHUMbIE AaMUHOKHCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€IKOBOW MOJIEKydbl (TIepBUYHAs, BTOpPUYHAS, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJIKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuus pepMEHTOB OT HEOPraHUUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoWcTBa. buonormyeckue ¢yHkuuum aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennosele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas Teopus — mpuMep B3auMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Krnerka kak menoctHass >xuBasi cuctema. OOmMe NTPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cCUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[TpoucxoxxaeHne MHUTOXOHAPUN M TuIacTUA. Bunabl tmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOIEN.

Tabmuer m cxembl: «llepmonnueckas TabnHIa XWUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHne MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «CTtpoenue moiaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTPOCHUE MKUBOTHOW KIETKUY,
«CTpoeHue pacTUTENbHON KIETKNW», «CTpOEHHE MNPOKAPHUOTUYECKON KIETKNY,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HAOMIOICHNH, W3MEpeHUl, SKCIEPUMEHTOB, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEPHAIIBHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora No 2. «M3ydeHue CTpOEHHUS KIETOK paCcTCHHIA,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKONMOM Ha TOTOBBIX MHKpOMpenaparax M HxX
OTIHCaHUE.

Tema 4. ’KuzHeaeaTeJbHOCTH KJIECTKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHoOBas (da3el (GoTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusiaue ycnoBuit cpeabl Ha (GOTOCHHTE3 M CIOCOOBI MOBBIIICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHUE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYeCKOro OOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOIHOE OKHCIEHHE, WM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} heKTUBHOCTD
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTmdeckoil mHMOpManuu B KIETKE. | €HETUYECKUM KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢popMmbl ku3HN — BUpychl. Uctopust otkpsitust Bupycos (. .
NBanoBckuit). OCOOCHHOCTH CTPOGHHS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpunius, peBepTaza W uHTerpasa. llpodunaktuka
pacpoCTpaHEeHHsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. U. MBanosckui, K. A. Tumupszes.



Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuecKuili Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/la,
O6aktepuodaray, «Permukamus JJHK».

Oo6opynoBanue: monaenu-anmumkauuun «Yasoenue IHK u tpanckpunuus»,
«buocunres 6enka», «CTpoeHHe KIETKN», MoAeb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LUK KieTku. MHTepdaza u MHTO3.
[Ipormeccrl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHUOTHIIL.
JlunionaHbeld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenne kietku — muto3. Ctaguum mutosa. [Iponecchl, NpoUCXOSIIUE HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIH KJIECTKHA — aroITo3.

dopMbl pa3MHOXKEHUSI OPTAaHU3MOB: Oecrionoe u mojioBoe. Buasl Oecmnonoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHUe. VMIcKkyccTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHHUE JIJIs CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cranuu Mmeiio3a. IIpoiiecchl, mpoucxoasiuiMe Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wMmenosze. Kpoccunroep. buonornyeckuii CMbICT U
3HAYEHUE Meno3a.

'ameTtorenes — mpoiiecc 0Opa3oBaHUsI TMOJOBBIX KIETOK y KUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CnepmMaTo30ui, SHWIEKIETKa) — CHEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SUIEKIETOK H crepmMaTo3ousioB. OII0I0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOTeHE3). OMOpHMOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
IpoOsieHne, racTpyisnus, opraHoreHes. I[loctomOpuonanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 I[BETKOBOTO PACTEHHsS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuiblt u  cxeMbl: «DOpMbl Pa3MHOKEHHS OpPraHU3MOBY», «J/[BoiiHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE



pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukin», «Penmukanus JHK», «Mwuto3y,
«Menos», «IIpsMoe u HenpsAMoe pa3BUTHE», «l aMeTOreHe3 y MJIECKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBanue: MHKPOCKOII, MUKpPOIIPEINapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIEro», «SIHIeKneTka MiIeKkonuTaroniero», «Kapuoknues B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIuiMkanusa «J/leneHue KiIeTku», MOJEIb
JHK, Mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadoOThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIperapaTax».

JlabopatopHast pabotra Ne 4. «l3ydeHue CTpOEHHUS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpETIapaTax.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3a1auu reHeTuku. Mctopust pa3Butus reHeTuku. Posib nuronoruu
U OMOPHUOJIOTHMH B CTAHOBJICHMHM TCHETHKU. BKian poccHCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTUE TEHETUKH. MeTOJbl TEHETHKU (THOPHUI0JIOTUUECKUH,
ATON€HETUYECKUM, MOJICKYJISIPHO-TeHETUYeCKui). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTUecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUIA.

3aKOHOMEPHOCTH HACJEIOBaHUSI MPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHnaeneM.
MonorubpuaHoe CKpenuBaHue. 3aKoH eauHooOpa3usi THOPUIOB TIEPBOTO
nokojieHus. IIpaBwiio AOMUHHMpOBaHUS. 3aKOH PpACHICIJICHUS] TPU3HAKOB.
I'unoresa ynuctoThl raMeT. [1oJIHOE ¥ HEMOJMHOE IOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3zHakoB.  lluToreHeTHdeckne - OCHOBBI  JUTHOPHIHOTO  CKpENIMBAHMS.
AHanuzupymoniee ckpemuBanue. Mcnoib30BaHUe aHAIM3UPYIOMIETO CKPEIIMBAHUS
JUTSL OTIpEIeSICHHsI TCHOTHUITa OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO FeHOB. HapynieHne cuerieHus reHOB B pe3yJIbTaTe
KPOCCUHIOBEpA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ €eHETUUECKUE KAPTHI.

I'enetuka mosa. XpoMOCOMHOE ONpEAENICHHE MoJia. AYyTOCOMBI U TOJIOBBIE
XxpoMmocombl. ['omorametrnsle W rereporaMeTHble OpraHusmel. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBocTh. Brabl N3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON W3MEHYNBOCTU. BapuaniioHHBIN psi U BapuallioOHHAsT KpHUBasl.
Hopma peakunun npusnaka. KonmyecTBEHHbIE M KAaYECTBEHHBIC NMPU3HAKA U UX
HopMa peakuuu. CBoiicTBa MOAU(PUKAIITMOHHON N3MEHYHNBOCTH.



HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYUMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOLECC — OCHOBa KOMOMHATHBHOMU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYUHBI MyTanuid. MyTtareHHubie (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBeHHOW n3MeHunBocty H. . BaBunosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METONbl TE€HETHUKHU
YeJIOBEKA: TeHEAIOTNYCCKUI, OTM3HEIIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYISPHO-TEHETHYECKUU. CoBpemeHHOE ONpE/IEIICHNE TEHOTHIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[P-ananu3a. HacnencTBeHHble 3a0oseBaHUsl 4YeJlOBEKa: TeHHble OO0Je3HHU,
0OJIE3HH C HACJEACTBEHHOW MPEeIpacroioKeHHOCTbIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepaTuBHble MyTauud. CTBONOBBIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTHKUA U JICUYCHUSI TCHETUUYECKUX
Oose3Hel. MeauKko-TeHETHYECKOEe KOHCYJIbTHPOBAHME. 3HAUYCHHUE MEIUIIMHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHMI YeJI0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumet  u cxeMbl:  «MOHOTMOpPUIHOE  CKpElIMBaHHUE U €T0
OUTOTEHETUYECKAsl OCHOBa», «3aKOH paCUICIUIEHU MU €ro IUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramet», «JlurubpugHoe  CKpeniuBaHue»,
«llutonornyeckne  OCHOBBI  JAWTHOPUAHOTO  CKpemuBaHus»,  «Meko3y,
«B3aumoneiicTBue  aUIENbHBIX TE€HOBY», «l €HeTHYecKue KapThl pacTEeHHI,
KUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HACIIEIOBaHMUS,
CUEIJIEHHOTO ¢ Tmoiom», «KapuoTumbl 4eloBeKa M KUBOTHBIX», «Buusl
U3MEHUMBOCTHY», «MoaudukaimoHHas M3MEHUMBOCTHY», «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasi K3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmuIMKanu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henomnoe nomunHmpoBaHue», «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON U MukKpompenapar «Jlpozoduna» (HOpma, MyTamuu
(bOpMBI KPBITBEEB U OKpPACKU Tena), repOapuit «['opox moceBHOIN.

JlabopaTopHble U NpakTH4YecKHe PadoThI:

JlabopatopHast pa6ora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydueHne MoauUKAIIMOHHONW W3MEHYHUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 myTanuii y Apo30(uiIbl Ha TOTOBBIX
MHKpOIIPENnapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHue ¥ aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa M IPOLECC. 3apOKIACHHUE CEJIEKLINUN U JOMECTHUKALUS.
VYuenue H. UW. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIEHTpBI NMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
1opoja, TaMM.

CoBpeMeHHbIE METO/BI CeNeKIUMU. MaccoBbli U MHIUBUYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUM M KUBOTHBIX. OLIEHKa JKCTepbepa. bBIM3KOpOACTBEHHOE
ckpemBanue — HUHOpuAMHr. Ywucras nuHusA. CKpellMBaHWE YUCTHIX JIUHHUH.
I'erepo3uc, unu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanéunas rulOpuausauus u €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 H
[IOJIyYCHUE TOJMIUIOUAOB. JIOCTMIKEHHUsI CENEKIUMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3ganus pexomOunantHod JIHK wu TpaHcrennnix opranusmoB. Kietounas
uHxeHepus. Kierounsle KynapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KinonupoBaHue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoyioru4eckue U ITUdeckue  npoonembl. ['MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

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

Tabmuuper u cxembl: kapta «LleHTpBl MPOUCXOXKIEHUS U MHOTO0Opasus
KyJIbTYPHBIX pacTeHuin», «Iloponbl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MBanoBay,
«Ilomumnongusi», «OOBEeKThl OMOTEXHONOTHM», «KileTouHble KYyIbTYpbHl U
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSHKH TUIOI0B U KOPHEIIJION0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03IHCTBCHHBIC PACTCHHS .

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

Okckypcuss «OCHOBHBIE METOABl W JOCTH)KEHHUSI CEJEKIMUM PACcTEHUU U
YKUBOTHBIX (Ha CEJICKLIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[IpeanochIKu BO3HUKHOBEHHUS! HBOJIOIMOHHON TEOpUU. DBOJIOLHUOHHAS
Teopus U e€ MecTo B Ouosioruu. BiusHEE >BOTIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerensctBa 3BoJONUU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJIOTMYECKOW JIETONUCH, TEPEXOJHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo U paziuuue GayH v (piaop MaTepUKOB U OCTPOBOB.



OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NU4YUsi SMOPHOHOB pa3HBIX BHUJIOB
IMO3BOHOYHBIX. CpaBHHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHEIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y BcCexX
OpraHU3MOB.

OpomronmonHass teopus Y. JlapBuHa. IIpeanocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKyIIME CHJIBI HBOJIIOLMM BHJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE TPU OTrPAaHUYEHHOCTH PECYPCOB, HEOINPEIEIEHHAS] U3MEHYUBOCTD,
O6opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eITMHUIA BUIa U 3BOJIIOLIUH.

JBuxyimue cuibl ((hakTOpbl) SBONIOLNUU BUIOB B MpHUpoAe. MyTalmOHHBIH
npouecc M KOMOWHATHMBHAs W3MEHYMBOCTb. llomyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M30as0us U1 Murpanusi.

EctecTBenHbiii 0oTOOp — HampaBisomui  Qakrtop sBomonuu. DopMbI
€CTECTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BOdIONUU. [Ipumepsr
OpUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMopd03bl U UAHOATATTAIIH.

Bun wu  BugmooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOpPMBI
BUI000pa30oBaHusi: reorpaduyeckoe, IK0JIOTHIeCcKoe.

MaxkposBomonus. @PopMbl  3BONIONUM:  (UIETUYECKas, JAMBEPreHTHAs,
KOHBEpPreHTHasl, napajienbHas. HeoOpaTuMOCTh 3BOJTIOLNH.

IIpoucxoxeHrEe OT HecleNMaIu3UpOBAaHHBIX NpelnkoB. IIporpeccupyromast
crnenuanusanusa. AganTUBHAs paauanysl.

JdeMoHcTpanum:

IToptpersl: K. Jlunnei, XK. b. Jlamapk, Y. JapBun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. CeBep1ios.

TaOauup! u cxeMsl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoJIbIin

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmel  OoppOBI 32
cymectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTCHUI»,
«MHoroo6pasue  mopoa  SKHUBOTHBIXY, «Tomysiuny, «MyTaunoHHas

U3MEHYUBOCTE», «ApoMopdo3s», «Unmoamanrammmy, «OO0mmas nereHepamms»,
«/IBmxymue cunbel sBononun», «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymecTtBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJJICKIHS HACEKOMBIX C Pa3UYHBIMUA THUIIAMH OKPACKH,
Ha0Op TWIOMOB M ceMsiH, KoyuteKius «[Ipumepsl 3aluTHBIX MPUCTIOCOOTICHUHN Y
XKUBOTHBIX», MOAeNb «OCHOBHBIE HAMPABJIEHUS SBOJIOLMNY», 00bEMHAA MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, KouleKiusa «DOpPMBI COXPaHHOCTH
HMCKOINIAeMBbIX JKMBOTHBIX M pacTeHH», Mojaenb ammukanus «llepekpéct
XpOMOCOM», BiaxHble Tmpenapatel «Pa3Butne Hacekomoro», «PasButue



JATYHWIKW», MUKpornpenapaT «/[po3oduia» (Hopma, myTtauuu (Gpopmbl KpbUIBEB U
OKpPACKH Tela).

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHYECKOMY
KPUTEPHUION.

Jlaboparopnast padota Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCUTEIIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3sBUTHE )KM3HHM HA 3emuie.

JloHay4dHbIE TIPEACTABIECHUS O 3apOKACHUU XU3HHM. HayuHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHUYECKas
HBOMIOIMS. AOUOTEHHBIH CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DOKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMHUUECKOMN 3BOIOIMU. HauanbHble STansl
o6unonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIETKH. llepBbie KIETKM W KX HBOIIOLMS.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickass dpbl. [lameosoiickas 3pa u €€ mepuonbl: KEeMOpPUNCKUH,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kckas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3olickass d3pa W €€ mNepuoapl: MMAJIEOrC€HOBBIM, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN.

XapaKTepuCTUKA KIMMAaTa M TEOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl
HBOJIIOIIMU PACTUTEIBHOTO U >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHU W
AKUBOTHBIX. [losIBI€HUE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe »3BOJOIUU. OCHOBHBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEKa. AHTPOIOJIOTUs Kak Hayka. Pa3Butue npeacTaBieHui o
IPOUCXOKACHUN YeloBeKa. MeToapl u3ydeHHs aHTponorene3a. CxonacTBa H
pa3nyus YeI0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YETIOBEKa.

JIBrokyiue CHUJIBI (paxTopsi) AHTPOIIOrEHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI o00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJIEHHUE, PEYb.

OCHOBHbIE CTaJIUHd U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMmenbiid, YenoBek npsmoxomsumi, YenoBek HeaHAepTalbCKui, YemoBek
pa3yMHblii. Haxogku nckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYIHUS.

YenoBeyeckne  pacbl. OCHOBHBIE  OOJIBIIME  pachl:  E€BPOICOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajlougHasi  (PKBaTopuajibHas),  MOHTOJOMJHAS
(a3uarcko-amepukanckas).  UYepTbl  NPUCTOCOOJEHHOCTH  MpeAcTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSAM CYLIECTBOBaHMUA. EIMHCTBO 4enoBE4ECKHX pac.
Kputuka pacusma.



JdemoHncTpanum:

Iloptpersr: ®@. Pemu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHne ConMHEYHOM CHUCTEMBI», «Pa3BuTHE
opraHnyeckoro mupa», «PactutenpHas kieTtka», <«KuBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U UeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKHMX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4elloBeKay, «/lpeBHeinmme monn», «pesHue moan», «llepsbie
COBPEMEHHBIE JTI0AN», «HenoBeuecKre paco».

O6opynoBanue:  myimsku  «lIpoucxoxkaeHue — denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTajablla, KPOMAaHbOHIA), CIENKH WIH
N300paKe€HUsT KaMEHHBIX OpYAMM MNepBOOBITHOrO 4YenoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHOJOruyeckas TaOnuma, Koyuiekius «DopMbl
COXPaHHOCTU MCKONAEMBbIX )KMBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne ucKomaeMbIX OCTaTKOB pacTEHUH U
KUBOTHBIX B KOJUIEKLIHSIX).

OKcKypeus «IBONIONUS OPraHUYEcKoro mMupa Ha 3emuie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeIueCKuil My3ei).

Tema 3. Oprann3mMbl 4 OKpYy:Kaiuas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4ul U paseibl SKOJOTUA. METOIbl HKOJIOTHYECKUX
UCCJIeIOBaHUN. DKOJIOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonorudeckue (akropel. Kiaccudukaius sKojgorudeckux (HaxkTOpoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOIMOTeHHbIE. JlefcTBHE 3KOIOTHYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckne (GakTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONMEPHOIU3M.
[Ipucnocobnennst  OpraHM3MOB K  JEWCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckue puTMsI.

buotnyeckne  dakTopsl. Bunet  OMOTHYECKHMX — B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUIIMHNYECTBO, cuMOM03 U ero ¢gopmel. [lapazutusm, xoomeparus,
MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJICOHMYECTBO). AMEHCAIU3M,
HEeUTpan3M. 3HauyeHHE OMOTHUYECKMX B3aUMOJCHCTBUN IS CYIIECTBOBAHMS
OpraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Tomysiiud. OCHOBHBIE TMOKa3aTeH
MONYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTbH, HPHUPOCT,
Murpanus. J[nHaMuKa 9UCIEHHOCTH MOMYJISIITUN U €€ Perysius.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerns.



Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3zMoBy», «@Potonepuonuzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYISUUU UHDY30pUU-TY(henbkny, «[lumesslie nenmny.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdomorudyeckrne 0COOEHHOCTH pacTCHUN U3
pa3HbIX MECT OOUTAHUS».

JlaGopatopHas paGota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T mIOTHOCTH NOMYJSUUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Cood01iecTBa M YKOJOrH4eCKHE CUCTEMBI.

Coo0miecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIleHO3a: BHIOBas,
NPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momMuHaHThl. CBs3UM B
OHolIeHO3E.

DKojoruyeckue cucreMbl (3kocuctembl). [loHsTHE 00 »JKOcHCTEeME W
ouoreorneHoze. @OYHKIIMOHAIBHBIC KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYIICHTHI,
KOHCYMEHTBI, PeIyIeHThI. KpyroBopoT BEIIECTB M MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduyeckne (NMUIIEBBIC) YPOBHU JKOCUCTEMBI. [IWMIEBBIC IIEMW W CETH.
OcHOBHBIE TOKa3aTelu HKOCUCTEMBI: OMoMacca, NPOAYKIHUSA. IDKOJIOTHUYECKUE
OUPAMUIBL:  TPOIAYKIUU, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTh, cCaMOperyJsiius, papurue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WIH IIUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBIL.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak Qakrop ycroumBocTd dKocucteM. CoxpaHEeHHE
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. 'panuiipl, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (ynkmuu. OcobGeHHocTH OuOCchepsl Kak
rII00aIbHON JKocHuCTeMBbl. J/[MHaMuyeckoe paBHOBecHME W oOOpaTHas CBS3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXUMHUYECKHUE ITUKIIBI SJIEMEHTOB (yriiepoaa,
a3zoTa). 30HabHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedyecTBO B Orochepe 3emiu. AHTpONIOTeHHBIE U3MEHEHUS B Onocdepe.
I'moGanbHBIE IKOTOTUYECKUE MPOOTIEMBI.

CocymiecTBoBaHMe PUPOJIBI " YeJI0BEUYECTBRA. Coxpanenue
O6uropa3zHooOpasusi Kak OCHOBa ycTowunBocTtu Ouocdepsl. OCHOBA paMOHATHHOTO
VIOpaBJICHUS TPUPOIHBIMU pecypcaMud M WX HCHOJb30BaHUE. JlOCTIKEeHHS
OMONIOTHY W OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.



Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutanus», «IKoJOrMyeckas MNHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  jeca», «buomeHos Bomoéma», «ArpoueHos3», «lIpumepHsie
AHTPOIIOTCHHBIE  BO3JACHUCTBHs Ha IOpupody», «BaxueWlmme HUCTOYHUKHU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTaBIAIOLIAS
ouochepr», «PakTopsl Aerpaganuu nousy, «llapuukoBsiil 3¢dexT», «DakTopsl
paAMOaKTUBHOIO 3arpsA3HeHuss Ouocdepb», «OOwWas cTpykrypa Ouocheps,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yrinepoaa B Ouocdepe», «KpyroBopor azora B IpHpoIe».

O6GopynoBaHue: Mojenb-anmminkanus «Tunuunaeie OMOLIEHO3BIY, TepOapuid
«PactutenbHble coobiIecTBaY, KoJieKuun «buotenosy, «Bpenurenu BaxxHEUIINX
CEIbCKOXO3AMCTBEHHBIX ~KYJIbTYp», TepOapuu M KOJJIEKIUHU pAcTeHUH W
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM JKOJOTMYECKHM TpynnaM OJHOIO BHUA,
Kpacnas xnura Poccuiickoit ®eaepannu, u300paxKeHUs OXpaHSEMbIX BHUIOB
pPacTEHUI U )KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
11O BUOJIOI'MM HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpamMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS INMpeameTra «buosiorus» IOCTUraroTCs B
€IUHCTBE YYeOHOM U BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS, CAMOBOCTHMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepaunu, OTpupoae U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PAaCIIUPEHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCHHUTATEIBbHOM JICATSILHOCTH, B TOM UHMCJIC B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHMSI:
— chOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UITUN O0YUJaAIOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTRA;
— OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHA W TPABOMOPSIKA;



— TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEITEIBHOCTA NIPU CO3AAHUU
y4eOHBIX TIPOCKTOB, PEHICHWUM YYEOHBIX U T[IO3HABaTEIbHBIX 3ajad,
BBITIOJIHCHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTh  OMPENENsATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

— YMEHHE YYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJIEM C pa3HbIMU  YOCKACHUSMH, KYJIbTYPHBIMU
LHEHHOCTSIMH U COIIMAIIbHBIM MOJI0KEHUEM;

— TOTOBHOCTh K COTPYAHUYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, MO3HABATEILHBIX W HCCIEI0BATEIBLCKUX 3a7a4, YBOKUTEIBHOTO
OTHOIIIEHUS] K MHEHMIO OTIMOHEHTOB TMPHU OOCYXIECHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

— TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOMN JIESITEILHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

— chOpPMUPOBAHHOCTH POCCUHCKOMU IPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH
nepen PomguHoM, ropaoctu 3a CBOM Kpad, CBOO PoauHy, CBOM SI3bIK H
KyJbTYpY, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

— IEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIECAUI0 U TaMSTHUKaAM
IIPUPOBL, TOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAc,

— CMOCOOHOCTh OIIEHUBATh BKJIQJ POCCUUCKHX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OMOJIOTMU, TOHUMAHUS 3HAYeHUs OMOJIOTMH B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKa M COBPEMEHHOT'0 00IIEeCTBA;

— unerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO M 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

— OCO3HaHME JIYXOBHBIX IIEHHOCTEN POCCHICKOT0O HApO/Ia;

— ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

— CIIOCOOHOCTH OIICHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

— OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

— OTBETCTBEHHOE OTHOLICHHWE K CBOMM pPOAUTENSM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO TPUHATHS LEHHOCTEM CEMEMHOW JKU3HU B
COOTBETCTBHHM C TpaAULUSIMU Hapo10B Poccuy;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

— ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

— NOHUMAHUE SMOLIMOHAIBHOTO BO3AEHUCTBYS )KUBOM MMPUPOBI U €€ LICHHOCTH;

— TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JIMYHOCTH;



5) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

— MOHMMaHWE W pealu3anus 370pOoBOro u 0e30macHoOro oOpasza KU3HU
(310pOBO€ TUTaHUE, COONIOACHUE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHITHUH M OTIbIXa, PEryisipHas Quznueckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT0 M KOMIETEHTHOI'O OTHOIICHHS K
cOOCTBEHHOMY (PM3HUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

— [OHMMAHWE [IEHHOCTU TMpaBUJ HWHIAUBUIYAIBHOIO M  KOJUIEKTUBHOTO
0e301acHOro0 MOBEJCHMSI B CUTyallUsiX, YTPOKAIOIIMX 3/I0POBbIO0 U KU3HU
JIIOACH;

— OCO3HAHUE MOCJEICTBUM M HENPUITUS BPEIHBIX MPUBbIYEK (yHOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

— TOTOBHOCTbH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

— TOTOBHOCTb K AQKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COIMAIbHON
HAIPaBJICHHOCTH,  CIOCOOHOCTh  WHUIIMMPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOIHATH TAKYIO JEATEIBHOCTD;

— HUHTEpEC K pa3audHbIM cepam npodecCHuoHaNbHON NEATeIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccud U peaan30BbIBaTh
COOCTBEHHbIE )KM3HEHHBIE TUIaHBI;

— TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSKEHUN BCEH KU3HH;

7) 3KOJI0THY€CKOr0 BOCIIUTAHMSA:

— DJKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOLIEHHE K MPHUPOJIe KAK HCTOYHHKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

— TIOBBIIIEHHWE YPOBHS 3KOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX ITOCIEICTBUM IS
OKPY’KAIOIIEH CPEIbI;

— OCO3HaHHUE TJ00aTbHOIO XapakTepa 3KOJOTMYECKUX MpoOIeM M MyTel ux
peLIeHHS;

— CHOCOOHOCTh HCHOJb30BaTh MMPHOOpETaeMble NpU H3YYEHUH OHOJIOTHH
3HaHUS M YMEHUSA IPU PELICHUH MpoOJieM, CBA3aHHBIX C PALMOHAIbHBIM
IPUPOJIOIIOJIB30BAHUEM (COOJIIOICHHE NIpaBWJI IIOBEJEHUS B IPUPOJE,
HAIPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHs B 3KOCHCTEMAX, OXPaHy BHJIOB,
AKOCHCTEM, OMoCchepsl);

— AKTUBHO€ HEOPUATHE JECHUCTBUM, MNPUHOCAIIUX Bped  OKpYKaoUIeu
OpUPOJHONW  cpelae, yYMEHHE  IPOTHO3UPOBAaThH  HEOJIArompusTHBIC
JKOJIOTMYECKHE  TIOCHEACTBUS  NPEINPUHUMAEMBIX  JEHCTBUA U
peloTBpAIlaTh HUX;

— HaJM4YME  PA3BUTOTO  JKOJOTMYECKOI'O  MBIIUIEHUS,  3KOJOTMYECKOH
KYJbTYpPBI, OIbITa JAESITEIIBHOCTH YKOJIOTMYECKON HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMH B  IIO3HABaTEJIbHOM, KOMMYHUKAaTUBHOW H



COLIMATbHON TMpPAaKTUKE, TOTOBHOCTH K YyYaCTHIO B MPAKTUYECKOU
JESITeIbHOCTH IKOJIOTUYECKON HAIIPaBICHHOCTH;
8) neHHOCTH HAYYHOI'0 TO3HAHUS:

— ¢(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKd M OOIIECTBEHHOH MPaKTHUKW, OCHOBAHHOTO Ha
IUanore KyiabTyp, CIOCOOCTBYIOLIEIO OCO3HAHMIO CBOEro MecTa B
MOJIUKYJILTYPHOM MUPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOW KYJIBTYphl KaK CpeJCTBa
B3aMMOJICHCTBHSI MKy JIFOIbMH ¥ TIO3HAHUS MUPA;

— MOHMMaHWE CHeNuPUKH OWONOTHMH KaK HayKd, OCO3HaHUS €€ poilu B
GopMUPOBAaHUU  PAIMOHATBHOTO  HAYYHOTO  MBIIUICHUS,  CO3JaHUH
LEJOCTHOTO TMpEACTaBICHUS 00 OKpY)KalolleM MHpe Kak O €JUHCTBE
OpUPOIBI,  YeloBeKa ©  OOmecTBa, B  TMO3HAHWW  MPUPOJTHBIX
3aKOHOMEPHOCTEH W peUIeHWH TMpo0JieM COXPaHEHUS MPUPOHOTO
paBHOBECHS;

— y0eXIEHHOCTh B 3HAYMMOCTH OMOJIOTHU IS COBPEMEHHOW ITUBUIIH3AINN:
oOecriedyeHrss  HOBOTO  YPOBHS  pPa3BUTHS ~ MEIUIIMHBI,  CO3JaHUC
NEPCIIEKTUBHBIX ~ OMOTEXHOJOTHUH, CIOCOOHBIX  pelarh  pPecypcHbIe
npoOJIeMbl Pa3BUTHS YEIIOBEYECTBA, MMOWCKA MyTel BBIXOAA M3 TII00AThHBIX
HKOJIOTHYECKUX TMpobdsieM U oOecreueHus: mepexoja K YCTOMYMBOMY
Pa3BUTHIO, PAlMOHAIBHOMY HCIOJIB30BAHUIO TPUPOJHBIX PECYPCOB H
(bopMHUPOBAHUIO HOBBIX CTAaHJAPTOB JKU3HMU;

— 3aMHTEPECOBAHHOCTh B TMOJNYYECHUU OHOJOTHYECKUX 3HAHUN B LEIAX
MOBBIIIEHUSI OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHONM TpaMOTHOCTH, Kak
COCTaBHOM d4YacTH  (PYHKIHMOHAILHOW T'PAaMOTHOCTH  OOYyYaromIuXxcs,
dbopMupyemoit mpu U3ydeHuu OUOJIOTHH;

— MOHUMaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HMCIOJB30BaTh MOJIy4aeMble 3HAHUA /I aHAIW3a U
OOBSCHEHUS SIBICHHM OKPYKAIOIIETO MHUpPAa M MPOUCXONAIMIUX B HEM
U3MEHECHHM, yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE
HAyYHBIX ()AKTOB M MMEIONTUXCS JAHHBIX C IEJIbI0 TIOMYYEeHHsI JOCTOBEPHBIX
BBIBOJIOB;

— CIIOCOOHOCTh CaMOCTOSITEIBbHO HCIIONb30BaTh OMOJIOTMYECKHE 3HAHUS IS
pemIeHus MpooOJieM B peajbHBIX )KU3HEHHBIX CUTYaIUsIX;

— OCO3HaHHE IIEHHOCTH HAy4YHOH JesATENbHOCTH, TOTOBHOCTH OCYILECTBIAThH
NPOSKTHYIO M HCCIEOBATEIBCKYIO JCSITEIBHOCTh WHIAMBUAYATbHO W B
TpyTIIe;

— TFOTOBHOCTh M CIIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHuIO, K AKTUBHOMY MOJYyYEHUIO HOBBIX 3HAHUH TIO OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMbIE I (OPMHUPOBAHUS MHUPOBO33PEHUS] OOYUAIOUIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeUu(pUKY METOJ0B IMO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4dyHbId (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
WCClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHUe, OIKCHEPUMEHT U JIPYTHX),
yHUBEpCaJbHbIE YyueOHble JENCTBUA (TIO03HABaTEbHBIC, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKUIHOHATBHOM
IPaMOTHOCTH UM  COLMAJIBHOW KOMIETEHUUH OO0YyYaloluxcsi, CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUSA W  yHHBEpPCAJIbHbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeIMeTHbIE PE3yJbTaThl OCBOCHUS TMPOTPAMMBI CPEIHEro OOIIero
o0pa30oBaHUs JJOJDKHBI OTPaXKaTh:

Osiaaenune YHHBEPCAJbHBIMH y4eOHBIMHU MO3HABATEJIbLHBIMH
JefCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

— CaMOCTOSITCNIBHO  (pOopMyJIMpoBaTh W aKTyaJM3WpoBaTh  MPoOJIEMYy,
paccMaTpHBaTh €& BCECTOPOHHE;

— WCIOJIB30BaTh IMPU OCBOCHMHM 3HAHWK NPHUEMBI JIOTHYECKOTO MBIIIJICHHUS
(aHayM3a, CUHTE3a, CpaBHEHMS, KiIacCUpUKaIMKH, 000OIIEHUs), PACKPHIBAThH
CMBICTT OWOJIOTHYECKHX TIOHATUH (BBIACTATh WX XapaKTEepHbIE NPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

— OMNpeNensaTh 1edu JASATEeIbHOCTH, 3aJlaBas TapaMeTpbl U KPHUTEPUH UX
JOCTH)KCHHUSI, COOTHOCHUTH PE3YJIbTaThl JCATEILHOCTH C IIOCTaBJICHHBIMH
LIEJISIMU,

— WCIOJI30BaTh OMOJIOTHUECKHE MOHITHS I OOBSICHCHHS (DAKTOB U SBICHUU
YKUBOM MPUPOJIBI;

— CTPOUTH JIOTUYECKHE pPaCCyKICHHUS (MHAYKTUBHBIC, IEIyKTHBHBIC, II0
AHAJIOTHUH ), BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

— TPUMEHSTH CXEMHO-MO/IEJILHBIE cpeacTBa IS peACTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHONICHHWH B M3Yy4aeMbIX OHOJOTHYSCKUX
00BEKTaX, a TaKKe MPOTUBOPEUYUI PA3HOT'O POJIA, BBISIBICHHBIX B Pa3IMYHBIX
UH()OPMAIIMOHHBIX HCTOYHUKAX;

— pa3pabaTeiBaTh TUIAH pENISHUS MPOOJIEMBI ¢ Y4ETOM aHaIM3a HWMEIOITUXCS
MaTepHaIbHBIX M HEMaTePHUAIbHBIX PECYPCOB;

— BHOCHUTBH KOPPEKTHUBHI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIIECTBHI JICATEILHOCTH;

— KOOPJMHHUPOBATH M BHIIOJIHATH PA0OTY B YCIOBUAX PEAIbHOTO, BUPTYaJIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HESHHBIX TIPOOJIEM.



2) 6a30BbIe HCCJIET0BATEIbCKHE IEHCTBHA:

— BJIQJICTh HaBbIKAMH YYEOHO-HCCIIEIOBATENHCKON U MPOEKTHOMN JEATeIbHOCTH,
HaBbIKAMHU pa3peiieHus MpobsieM, CHOCOOHOCTHI0 W TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOWCKY METOJOB pEIICHHUs] MPaKTHUYECKUX 3ajad,
MPUMEHEHHIO Pa3IUYHBIX METOJIOB IMO3HAHUS,

— UCIOJIb30BaTh Pa3JIMYHbIE BUJBI JCATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUS, €r0 WHTEPIpPETAllMU, NMPeoOpPa30BAHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUCOHBIX U COIUATIBHBIX MPOEKTOB,;

— (opMupOBaTh HAYYHBIN THI MBIIIJICHUS, BIAJETh HAYIHONH TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIaMH,

— CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaudl B 00pa30BaTEILHOM
JEATETHPHOCTH U )KU3HCHHBIX CUTYaIUsX;

— BBISBIISITH ITPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJu3UPOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Yy €€ pelieHus], HaXOAUTh apTYMEHTBI I JOKa3aTeJIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MMapaMeTPhl U KPUTCPUH PEIICHUS;

— aHAJIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHUS 3aJaud  Pe3yJbTaThl,
KPUTHUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, NMPOTHO3UPOBATHh M3MEHEHHEC B
HOBBIX YCIJIOBUSX;

— J1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

— OCYIIECTBISATh IIEJICHANPABIECHHBIN IMOUCK MEpeHoca CPeICTB U CrocoOoB
JENUCTBUS B IPOPECCUOHATIBHYIO CPENY;

— yMETh TMEPEHOCHUTh 3HAHMS B IO3HABATEJBHYIO M MPAKTUYECKYIO 00JacTu
KU3ZHEEATEIHbHOCTH;

— YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX IPEIIMETHBIX 00J1acTel;

— BBIJIBUTaTh HOBBIC HJICH, MpeJjlaratb OpUTMHAIbHBIE TOJXOJMbI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIHE aJbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ nunopMmaumeii:

— OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAINK (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOM JIHTEpaType, OWOJIOTHYECKHX CJIOBapsAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX  0a3ax  JaHHBIX, B  HHTepHeTe),
aHAMM3UPOBATh MH(POPMAIMIO PA3THYHBIX BUAOB M (OpPM MPEACTABICHHUS,
KPUTHUYECKHU OLICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUYUBOCTD;

— (GOpMyIMpPOBATh 3aMpPOCHl U MPUMEHATHh PA3IMYHBIE METO/ABI MPH TOUCKE H
orbope Owuonornyecko wWHPOpMANMK, HEOOXOIUMOW ISl BBITOJTHEHHUS
y4eOHBIX 3aJ1a4;

— TpHOOpPETaTh OMBIT HWCIONB30BaHUA HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPYy AaKTUBHOTO WCIOJIb30BaHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSATETILHO  BBIOWPATh  ONTUMANBHYIO  (GOpMYy  TMPEACTABICHHS
Oouonornyeckoit wHbopmaruu (cxembl, TpaduKd, IUATPAMMBI, TaOIHIIbI,
PUCYHKH U IPYTOE€);



— HUCIOJIb30BaTh HAy4YHBIM S3bIK B KAauecTBE CpelICcTBa Npu padoTe ¢
Ouonornyeckoil uHGpoOpMalMel: TPUMEHSATh XUMHYECKHE, (U3HYECKHE WU
MaTreMaTUYeckue 3HaKu M CHMBOJBL,  (opmyibl, abOpeBuarypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE
CpEeJlICTBA HAIJISIIHOCTH;

— BJaJE€Th  HABBIKAMM  paclo3HaBaHMs W 3allUThl  MHMOpMaIuH,
UH(GOPMAIIMOHHON 6€3011aCHOCTH JTUYHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH
1) o6menue:

— OCYILECTBISATh KOMMYHHKAIIMU BO BceX cepax )KMU3HU, AKTUBHO y4aCTBOBATh
B JlMajore WM JHUCKYCCHM IO CYIIECTBY OOCYXJaeMoil TeMbl (yMeHHe
3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHHUS OTHOCHUTEIBHO BBINOJIHEHUS
npeajaraeMon 3ajauM, YYMTbIBATbh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMMA
JIPYTMX YYaCTHUKOB IMAJIOTA UJIU JUCKYCCHH);

— pacno3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHHSA, NOHMMATh 3HAYCHUE
COLIMANIBHBIX ~ 3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHHS  KOH(MIUKTHBIX
CUTYallUi, YMETh CMSTYaTh KOH(DIJIUKTHI U BECTU MEPETOBOPHI;

— BIIQJIETh PaA3JIMYHBIMHU croco0aMu OOIEHUsT U B3aUMOJCHCTBUS, MOHUMAThH
HAMEpPEeHUs] JPYruX JIIOJIeH, TMPOSBIATh YBAXKHUTEIbHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

— pa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

— MOHUMATh U HKCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHAMBHUAYAJIHHOM
paboThl MpU  pEHIeHHH OWOJOTHMYECKON  mpoOjieMbl, O0OOCHOBBIBAThH
HEOOXOJMMOCTh TPUMEHEHUsI TPYIIMOBBIX (OpM B3aUMOACUCTBUS TIPH
pelieHny y4eOHoM 3a1a4u;

— BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX NEUCTBUN C y4&€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YieHa KOJUIEKTHBA;

— [IPUHUMAaTh LEIM COBMECTHOW  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JAEHUCTBHUS 110 €€ JOCTHIKCHHUIO: COCTABJIATh IJIAH JICHCTBUM,
pacnpeensiTb pojau ¢ yuéTOM MHEHMH YYaCTHHKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoTHhI;

— OLIEHMBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXJOI0 YYaCTHHMKAa KOMAHIBI B
OOIIMii pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

— [pejularaTb HOBBIE IPOEKTHI, OLIEHMBATh HWJEU C TMO3UIMH HOBHU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

— OCYLIECTBIISATh MO3UTUBHOE CTPATErMYECKOE IIOBEJECHUE B Pa3JIMYHBIX
CUTYaLUsX, POSBIIATh TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.
OBiageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU 1eHCTBHUAMM:

1) camoopranuzauus:

— HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS Ui BBIIBICHHMS HpPOOJEM M HUX

pELIeHMS B )KM3HEHHBIX U YU€OHBIX CUTYAIUsAX;



— BbIOMpaTh Ha OCHOBE OHWOJIOTMYECKUMX 3HAHUU LIENEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBUSAX M IOCTYIKax MO OTHOLUIEHUIO K >KUBOU
IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIIUX;

— CaMOCTOATENIBHO OCYILECTBJIATh IMO3HABATENIBHYIO AECATEIBHOCTD, BBIABISTH
npoOJeMbl, CTaBUTh U  (HOPMYIUPOBaTH COOCTBEHHBIE 3ajJaydl B
o0pa3oBaTeIbHOM IEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

— CaMOCTOSATEIbHO COCTAaBJISATh IUJIAaH pEUIeHUusT MpodsieMbl C  y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOYTEHUIA;

— J1aBaTh OLIEHKY HOBBIM CUTYaIMsIM;

— pacuIUpATh PAMKHK y4e€OHOr0 MpeMeTa Ha OCHOBE JTIMYHBIX MPEATOYTEHUMH;

— JleJlaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHHUE;

— OILICHUBATh NPUOOPETEHHBIN OTIbIT;

— cnoco0cTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO IIUPOKON 3PyIHIIMH B
pa3HbIX O0JACTSAX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

— JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

— BJaJE€Th HABBIKAMHM  [IO3HABATENIBHOM  peQJIEKCMU  KaK  OCO3HaHUS
COBEpPIIAEMBIX JIEUCTBUH U MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHMM, HCMOJB30BaTh NPUEMBI pedieKCHH i OLEHKH CHUTYalluH,
BbIOOpa BEPHOTO PEIICHMUS;

— YMETh OIIEHWBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIIEHUS IO HX
CHUKEHHUIO;

— NPUHAMATh MOTHUBBl W apryMEHThl JAPYIUX @PU aHaJIU3€ pe3yJIbTaToOB
NEeATEIbHOCTH;

3) npuHsATHE CeOST M APYTUX:

— TPUHUMATH ceOsl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

— NPUHUMATh MOTHUBBl W apryMEHThl JAPYIUX NPU AaHaJIu3€ pe3yJibTaToB
NEeATEIIHOCTH;

— TpU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIMUOKH;

— pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO 1o OHOJIOTHM Ha
0a30BOM YPOBHE BKJIIOUAIOT Crienu(puIecKue I yaeOHoro nmpeamera «bromorus»
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JCUCTBUI TI0 OCBOCHHUIO, HHTEPIIPETAIINU U
peoOpa30BaHUI0 3HAHWM, BUJIBI JICATCIHBHOCTH IO MOJYYCHUIO HOBOTO 3HAHHS H
MPUMEHEHHMIO 3HAHWUW B PA3IMYHBIX YUYEOHBIX CUTYyaIlMsIX, a TakKKe€ B peajbHBIX



KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C Ouonoruei. B mporpamme mnpeameTHBIC
PE3yJIbTAThl IPEICTABIEHBI MO r0JIaM 00y4YEeHUS.

[IpenmeTHblEe pe3yabTaThl OCBOEHUA ydyeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

— chOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPa U HAYYHOIO MUPOBO33PEHHS, O BKIIAJI€ POCCUNUCKUX
U 3apyO0exKHBIX YyYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH, (PYHKIIMOHAJIBLHON
IPAMOTHOCTH Y€JIOBEKA I PELICHUS )KU3HEHHBIX 33/1a4;

— YMEHHUE pacCKpbIBaTh COJAEp)KaHHWE OUOJOTMUYECKHX TEPMHHOB W TOHSATUM:
KU3Hb, KJIETKa, OpraHu3M, MeTtaboju3M (OOMEH BEIIECTB U MPEBPAIICHHE
SHEPruu), romMeocTa3 (camoperysisiusi), YpOBHEBas OpraHu3aius >KHBBIX
CUCTEM,  CaMOBOCIpOU3BeAeHUE  (penpoayKuusi),  HaclIeACTBEHHOCTbD,
U3MEHYUBOCTh, POCT U PAa3BUTHUE;

— yMeHuEe wu3naraTh OMOJOrHYecKue Teopuu (KJIETOYHAas, XPOMOCOMHas,
MYTallMOHHAs, I[EHTpajbHas JOTMa MOJEKYISIpHOW Ouoioruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 1ieHTpax MHOTO00pa3us
U TPOUCXOXJEHUA KylIbTypHbIX pacteHudt H. V. BaBunona), ompenensiTs
rpaHuUlIbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMaM,;

— YMEHHE BJIAJIETh METOIaMH HAy4YHOT'O MO3HAHUSA B OMOJIOTHUU: HAONIOICHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, MPOLECCOB U SBICHUW, OpraHu3alus Hu
npoBe/ieHne OHOJOTHYECKOTO DKCIEPUMEHTA, BBIIBUKEHUE THUIIOTE3HI,
BBISIBJICHUE 3aBHCHUMOCTH MEXAY MCCJIEAyEeMbIMU BEIMYUHAMH, OOBSICHEHHE
NOJIyYEHHBIX PE3YJbTATOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHATHI, TEOPHUH H
3aKOHOB, YMEHUE JI€JaTh BBIBOJbl HA OCHOBAHUH IOJYYEHHBIX PE3YIbTATOB;

— YMEHHE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT H
AYKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IpoIeCCOB: OOMEHa BEHIECTB M IMPEBpAIlEHUsS JHEPruu B  KIETKE,
dboToCcHHTE3a, TUIACTUYECKOTO M HHEPreTUYeCKOro OOMEHa, XEMOCHHTE3a,
MUTO3a, Me€i03a, OIUIOJOTBOPEHHS, Pa3MHOXKEHUSA, HWHIUBUAYAIBHOTO
pa3BUTHUA OpraHu3Ma (OHTOTEHE3);

— yMEHHUE TMPUMEHSTH TMOJYYCHHbIC 3HAHUS ISl OOBSICHEHUS OMOIOTHYECKUX
IIPOLECCOB M  SIBJICHUW, I NPUHATUS [PAKTUYECKUX PEUICHUH B
MOBCETHEBHOM JKU3HHU C 1I€JIbI0 00ecrieueHns: 0€30MacHOCTH CBOETO 3JJ0POBBS
U 30pOBbS OKpPYKAIOIIUX JIOACH, COONIONEHHS HOPM TI'PaMOTHOTO
IOBEJICHMS B OKPY’KAaIOLIEH MPUPOIHON cpele, IOHUMaHue HEeOoOXOIUMOCTH
WCITOJTb30BaHMS JOCTH)KCHUH COBPEMEHHON OMOJIOTMH M OMOTEXHOJIOTHH IS
PalMOHATBHOIO IPUPOIOIIOJIb30BAHMS,

— YMEHHE pemaTh 3JJIEMEHTApPHbIE TEHETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAaHME, CIICTUICHHOE HACJIEIOBAHUE, COCTABISTH CXEMBI
MOHOTHOPUJIHOTO  CKpEIlMBaHUs i  TpeJCcKa3aHus  HacjeJ0BaHUs
MIPU3HAKOB Y OPTaHU3MOB;



— YMEHHUE BBINOJHATh J1a0OpaTOpHbIE W MpakTU4YeCKue padoThl, COOJIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PATOPHBIM 000PYAOBAHHUEM;

— YyMEHUE KPUTHYECKH OIICHWBAaTh ¥ HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO COJAEPMAaHUsS, BKIIOYAIONIYIO IICEBJAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (CpelcTBa MaccoBoil uWHGOpMaAlUM, HAy4YHO-
NOMYJIIPHBIE MAaTePUAJIbl), ITUUECKUE ACTICKThHI COBPEMEHHBIX HCCIIEOBAHUM
B OMOJIOTHH, MEAULIMHE, OMOTESXHOJIOTUH;

— YMEHHUE CO3/1aBaThb COOCTBEHHbIE NUCHBMEHHBIE M YCTHBIE COOOIIECHMS,
0000mass OMOTOTHYECKYI0 HH(POPMAIIMI0 U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTIOIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ysnbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 11
K1acce JOJIKHBI OTPAXKATh:

— c(pOpMUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJOTUU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUpPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJEC POCCUUCKHUX
U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHOM
IPAaMOTHOCTHU YeJIOBEKa JIJIS PEIICHUsI KU3HCHHBIX 3314,

— YMEHHE PacCKpbIBaTh COJICpKaHUE OMOTOTUUECKUX TEPMUHOB U MOHSITHI: BU/I,
NOMYJIAKS, TeHO(OH I, IBOJIIOIHUS, ABWKYIUE CHIBI ((PaKTOPBI) PBOJIOIHH,
PUCTIOCOOJIEHHOCTh ~ OPTraHM3MOB,  BHJI000pa3OBaHHE,  DKOJIOTHYECKHE
dakTopbl, H3KOCHCTEMAa, MPOAYIEHTbl, KOHCYMEHTBI, PEIyIEHTHI, IIenu
NUTaHM, YKOJIOTHYecKas mupaMuia, ouoreoreHos, ouocdepa;

— yMEHHUE Wu3jaratb OHOJIOTMYECKHEe Teopuu (IBOJIOIHMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKas TEOpHUs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxojsctBa K. M. bapa, yepeoBanus ri1aBHbIX HAIIPABJICHUN U
nyteii sBomtonuu A. H. CesepiioBa, yuenust o ouochepe B. 1. Bepnanckoro),
OTIpPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

— YMEHUE BJIAJIETh METOIaMH HAy4YHOT'O MO3HAHUSA B OMOJIOTUU: HAONIOJCHHUE U
OMKMCAHWE >KUBBIX CHUCTEM, IIPOIIECCOB U SIBIICHWH, OpraHu3alus u
poBeJieHHe OHOJOTUYECKOTO DKCIEPUMEHTA, BBIIBUKEHUE THUIIOTE3HI,
BBISIBJICHUE 3aBHCHMOCTH MEXIY HCCIEIyEeMbIMU BEIHMYUHAMH, OOBSICHEHHE
MOJIYYCHHBIX PE3YJbTATOB, MCIOJIH30BAHHBIX HAYYHBIX MOHITHH, TEOpUU U
3aKOHOB, YMEHUE JIeNIaTh BEIBOABI HA OCHOBAHUH TMOJTYUYEHHBIX PE3YIbTATOB;

— YMEHHUE BBIICNATh CYIIECTBEHHBIE TPH3HAKH CTPOCHUS OMOIOTHUYECKHUX
O00BEKTOB: BHJOB, MOMYJSAIUMA, MPOMYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoeHO30B U JKOCUCTEM, OCOOEHHOCTH IMPOLECCOB: HACIEACTBEHHOMN
U3MEHUYUBOCTH, €CTECTBEHHOTO oTOopa, BUI000pa30BaHUs,
MIPHUCTIOCOOJIEHHOCTH OPTaHU3MOB, JEUCTBHS DKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, T[E€PEHOCa BEUIECTB M IMOTOKA OJHEPrMM B SKOCHCTEMAX,
AHTPOIIOTE€HHBIX M3MEHEHHUM B 3KOCUCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa
BEIIIECTB U OMOT€OXMMHYECKHUX ITUKIOB B Ouochepe;

— YyMEHHUE MPUMEHSTH TMOJYYCHHBIC 3HAHUS JISI OOBSICHEHUS OMOIOTHYECKUX
MpOILIECCOB M SIBJICHHWM, JUIsl TPUHATAA TPAKTUYECKUX pENIeHUuH B



MOBCETHEBHO KU3HU C ENbI0 00ecreueHns 6€30MacHOCTH CBOETO 310POBbS
M 370pPOBbS OKPYXKAIOIIMUX JIOACH, COOMIOACHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXAIOIICH MPUPOTHON cpelie, MOHUMaHHe HEOOXOAUMOCTH
WCTIONIb30BaHUS JTOCTHXKEHUI COBPEMEHHON OMOJIOTHHU ISl PaIlOHATBHOTO
PUPOIOTIONH30BAHHS;

— YMEHHE pelaTh dJeMEHTapHbIe OMOIOTHYeCKHUe 3aJa4d, COCTaBISATh CXEMBI
nepeHoca BeleCTB U SHEPTUU B SKOcUCTEMAaX (IIEMU MUTAHUS );

— YyMEHHUE BBINOJHATh J1a0OpaTOpHbIE U MpakTU4YecKue padoThl, COOIIOIATH
npaBuia npu pabote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

— YyMEHUE KPUTHYECKH OIICHWBAaTh M HMHTEPIPETHPOBATH HWHOOPMAIUIO
OHMOJIOTMUECKOTO COJIEpKaHMs, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHMKOB (CpelcTBa MaccoBOW WHGPOpMAIUM, HAyIHO-
NOMYJISIPHBIE MaTepHalibl), paccMaTPUBaTh TIOOATBHBIE HKOJIOTUYECKUE
npoOJieMbl  COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONIEHHWIO K HUM
COOCTBEHHYIO MO3UIIUIO;

— YMEHHE CO3[1aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHMUS,
0000mass OMOTOTHYECKYI0 HH(POPMAIIMI0 U3 HECKOJBKUX HMCTOYHUKOB,
TPaMOTHO HCIIOJIh30BaTh MOHATHITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Konrpoubnbie | [IpakTHuyeckue
n/n NMporpamMmabl Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
bu6mnorexa LIOK
! brosorus kax Hayxa 2 0 05 https://m.edsoo.ru/7f41c292
bu6anorexa IIOK
2 JKuBble CUCTEMBI U UX OpraHU3aKUs 1 0 0 https://m.edsoo.ru/7f41c292
3 XUMUYECKUA COCTaB M CTPOECHUE 3 05 1 bubnmnorexa [IOK
KJICTKH ’ https://m.edsoo.ru/7f41c292
bu6anorexa IIOK
4 JKuzHenesaTebHOCTh KIIETKH 6 0 0 https://m.eds00.ru/7f41c292
5 Pa3zmMHOXEeHHME W HWHIUBUIYAIBHOE 5 05 1 bu6mnorexa IIOK
pa3BUTHE OPTaHU3MOB ’ https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCT, W M3MEHYHUBOCTH 8 1 15 bu6anorexa IIOK
OpPraHH3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi  opranu3moB.  OCHOBBI 3 0 0 bu6anorexa IIOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
but6mmoreka IIOK
8 Pesepsroe Bpems . . 0 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
ITPOI'PAMME



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

11 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ nporpamMmb: Beero KOHTpﬁOJIbHBIe HpaKTﬁnqecm/le 0GpazoBaTEIbHbIE
padoThbI padoTbI pecypesI
bubmmoreka [{OK
. IBOIOLHOHKAA OHOTOr K ; 1 . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE JKU3HU Ha 9 1 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OprasHu3MEL U OKpYKaIomas cpena S 1 1 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
S Peseparoe Bpevs 2 . https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 4 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KOHTpﬁOJIbHBIe HpaKTﬁl/l‘IECKI/Ie e — 06PA30BATEIbHBIC
padoTsI padoThI pecypei
bu6mmoreka [IOK

1 buonorus B cucreMe Hayk 1 0 0 https://m.edso0.ru/863e6122

06.09.2023 https://m.edso0.ru/863e632a
Mertonpl  TO3HAHUS  KUBOW  IPHUPO/IBI.

2 [IpakTnueckas pabota Ne 1 1 0 05 bubnuoreka [IOK
«Mcnonp30BaHNe Pa3IMYHBIX METOJIOB TIPH ' 13.09.2023 | https://m.edso0.ru/863e6122
M3y4eHUN OHMOJIOTHIECKUX 0OHEKTOBY

3 buonornueckue cuctemsbl, MPOUECCH U UX 1 0 0 bu6moreka [IOK
H3y4YEHHUE 20.09.2023 | https://m.edsoo.ru/863e6564

4 XuMudyeckuid cocTaB KiaeTku. Boga wu 1 0 0 bubmuorexa [JOK
MHHEpPAJIbHBIE COJIA 27.09.2023 | https://m.edso00.ru/863e674e

bu6mmoreka [IOK

> bemu. Coctas u ctpoere benkos . 0 0 04.10.2023 | https://m.edso00.ru/863e6b72
depMeHTHI — OMOJIOTUYECKHE

. JIab 6ota Ne 1
6 zia/IT;;/II:SIj;ngII(aTa?IHOTEIfgcT:)? paei(T(I)/IT;HOCTI/I 1 0 0.5 Eubmrorexa TOK
' 11.10.2023 | https://m.edso0.ru/863e6b72
(dbepmeHTOB (Ha TmpUMepe aMuiasbl HWIH
KaTaJia3bl)»
bubmuoreka [JOK

! Y TIEBOJBI. JIIH et 1 0 0 18.10.2023 | https://m.edso0.ru/863e6870

bubmuoreka [JOK

8 Hyxneunoseie kucnoret. AT® . 0 0 25.10.2023 | https://m.edsoo.ru/863e6d5c

9 Hcropus m MeTOABl H3YYEHUS KIETKU. 1 05 0 bubnuoreka [IOK
Kinerounas teopust ' 08.11.2023 | https://m.edsoo.ru/863e6e88

10 KieTtka xak 1eaocTHas )KUBas CHCTEMa 1 0 0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

15.11.2023

CtpoeHue  JyKapUOTHYECKOW  KIJIETKH.
Jlaboparopuass pabora Ne 2 «lU3yuenue
CTPOEHHUS KIIETOK PACTEHUM, >KUBOTHBIX,

bub6mmoreka [{OK

= rpubOB M OaKTepHii MOJ MUKPOCKOIIOM Ha 0 05 22.11.2023 f?titr?ss':////nT.eec?:gg.rrlf//886633:76f6%
TOTOBBIX  MHKpOIpenaparax ¥ HUX T '
OTIUCAHUE
bubmmoreka [IOK
12 Obmen BemecTs uti MeTa00H3M 0 0 29.11.2023 | https://m.edso0.ru/863e766¢
bubmmoreka [{OK
13 PoTocHHTE3. XemocHHTe3 0 0 06.12.2023 | https://m.eds00.ru/863e7¢98
. bu6moreka [IOK
14 duepreTiieckmii 0omen 0 0 13.12.2023 | https://m.edsoo.ru/863e7aae
Kuznenneli 1MKI ~ KiIeTKU.  [lemenue
.M . JIab 6ota Ne 3
15 zjlile;g;}oneizlzg MI/I?TO(S)E aIZOIlZJ?:THKgi I(zgitml(a 0 0.5 bubnnorexa HOK
' 20.12.2023 | https://m.edsoo.ru/863e7dc4
KOperika JTyKa Ha TOTOBBIX
MHKpOTIpenapaTax»
16 buocunte3 Oenka. Peakmus wmatpudHOTO 0 0 bubnuoreka [IOK
CHHTE3a 27.12.2023 | https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancnms — Guocuntes benka 0 0 10.01.2024 | https://m.edso00.ru/863e796e
bu6mmoreka [JOK
18 Hexneroumbic Gopmbi KH3Hi — BupycH! 0 0 17.01.2024 | https://m.edso0.ru/863e7540
bubnuoreka [JOK
19 dopMbl pa3MHOKEHUST OPTaHU3MOB 0.5 0 24.01.2024 https://m.edso0.ru/863e81b6
T https://m.edso0.ru/863e831e
N bubmuoreka [JOK
20 Meitos 0 0 31.01.2024 | https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE TMOJIOBBIX KJIETOK.
21 Omo0TBOpEHHE. 0 0.5 Bubmiorexa LIOK

JlabopatopHass pabota Ne 4 «M3yueHue

07.02.2024

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TIOTOBBIX
MUKpOINpernaparax»

22 WNupuBuayansHOE pa3BUTHE OPTaHU3MOB 0 0 bubmorera [IOK
14.02.2024 | https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka O HacIEACTBEHHOCTH U 05 0 bubnuorexa [JOK
W3MEHYUBOCTH ' 21.02.2024 | https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJIeTOBaHUs 0 0 bubnuorexa [JOK
MpU3HAKOB. MOHOTHOPUTHOE CKpEIIBaHKE 28.02.2024 | https://m.edso0.ru/863e8878

o5 Jurubpuanoe CKpEIIMBaHUE. 3akoH 0 0 bubnuorexa [JOK
HE3aBHCHUMOT'O HACJIEJIOBAaHUS TPU3HAKOB 06.03.2024 | https://m.edsoo.ru/863e89a4
CuerieHHOE  HACJIeJIOBaHWE IPU3HAKOB.

0 n

26 pespmranes | vonoruopmoro. 0 05 Bumioexa LIOK
pesy PHI ' 13.03.2024 | https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEUTUBAHUS Y JPO30(PHITHI
Ha TOTOBBIX MHKPOTIPEIIapaTax»

27 I'eneruka nona. HacnenoBanue nmpu3HaKkoB, 0 0 bubnuoreka [IOK
CIICIUICHHBIX C MOJIOM 20.03.2024 | https://m.edso0.ru/863e8c60
N3MeH4ynBOCTE. Henacnencreennas
M3MEHYUBOCTh. Jlaboparoprast padora Ne 6.

28 N3yuenue MO (hUKAITMOHHOM 0 05 bubnnoreka [JOK
M3MEHYUBOCTH, MOCTPOCHUE ' 03.04.2024 | https://m.edsoo.ru/863e8efe
BAPUAIIMOHHOTO pAJa ¥ BapHALMOHHOU
KpUBOM»

HacnenctBennas W3MEHUYUBOCTb.

29 Jlaboparopnas pabora Ne 7. «Anamu3 0 05 bubnnoreka [JOK
MyTauuid y Jpo3o(duiabl Ha TOTOBBIX ' 10.04.2024 | https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»

bubmuoreka [JOK

30 I'eneruia uenosexa 0 0 17.04.2024 | https://m.eds00.ru/863e8d78
PesepBHblit  ypok. OO600mieHue mno Teme

31 «HacnencTBeHHOCTD u N3MEHYUBOCTD 1 0

OpraHu3MoOB»

24.04.2024



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bu6mmoreka [{OK

32 | Cenexuns kax Hayka u mpouece L 0 08.05.2024 | https://m.eds00.ru/863e9214
33 MeTo1bl U TOCTUKEHHS CEJEKIIUU PACTEHHI 1 0 bubnuorexa [JOK
1 )KHBOTHBIX 15.05.2024 | https://m.edsoo.ru/863e9214
bub6mmoreka [{OK
34 buoTtexHonorus kak oTpacib MporU3BOJICTBA 1 0.5 22.05.2024 | https://m.edsoo.ru/863e9336
OBIIEE KOJIJMYECTBO YACOB I1O 34 3

[TPOTPAMME



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

11 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero Koutposibhbie | HpakTivieckne H3Yy4YeHH s o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 0 bubmmorexa LIOK
01.09.2023 | https://m.edsoo.ru/863ea20e
2 Wctopus pa3BuTHs TOpeacTaBICHUH 00 1 0 bubnuorexa [JOK
HBOJTIOIIUHT 15.09.2023 | https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Mukpossostrons 1 0 22.09.2023 | https://m.edsoo.ru/863e9cle
[Momymsiust  Kak  3JeMEHTapHAs eIUHUIA
4 BH/Ia ¥ 3BoJonnH. JlaGopaToprast paboTa Ne 1 05 ]?I/I6JII/IOTeKa [HOK
1 «CpaBHeHUE BHUIIOB o 29.09.2023 | https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBwkymue cuibl (3JIeMEeHTapHbIE (PaKTOPHI) 1 0 bubnuoreka [IOK
3BOJIIOIUH 06.10.2023 | https://m.edsoo.ru/863e9da4
N bubnuorexa [JOK
6 Ecrectsenupiii 0160p 1 ero dpopmet . 0 13.10.2023 | https://m.edso0.ru/863e9ed0
PesynbTarsl ABOJIIOLIMHU:
MIPUCTIOCOOIEHHOCTh OpraHu3MoB u
7 BHUI000pazoBanue. JlabopartopHas padota Ne 1 05 B.I/I6J'II/IOTeKa [HOK
2 «Onucanue MPUCTIOCOOICHHOCTH 20.10.2023 | https://m.edsoo.ru/863e9fde
opranusma u eé OTHOCHUTEIIHOTO
XapakTepa»
8 HanpasiieHus u myTu MaKpO3BOJIIOLMH 1 0 bubmorexa LOK
10.11.2023 | https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMIOIINN 1 1 0 17.11.2023
10 Ucropust ku3Hu Ha 3emie M METOJbl €€ 1 0
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U3Y4EHHUS 24.11.2023
11 ['mnoTe3bl MPOUCXOXKACHUS KU3HU HA 3eMIIe 0 bubmorexa HOK
01.12.2023 | https://m.edsoo.ru/863ea5a6
12 PazButne xu3Hu Ha 3emie MO 3paM U 0 bubnuorexa [JOK
nepuoaam 08.12.2023 | https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIbl IBOJIIOIIUN PACTUTEIIHLHOTO
13 u KUBOTHOTrO Mupa. IIpaktuueckas pabota 05 bubnuorexa [JOK
Ne 1 «M3yyeHue HCKOMAEMBIX OCTAaTKOB ' 15.12.2023 | https://m.edsoo.ru/863ea8bc
PACTEHHIA W )KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasi  cUCTeMa  OPraHUYecKOro 0 bubnuorexa [JOK
Mupa 22.12.2023 | https://m.edsoo.ru/863ea48e
bu6moreka [IOK
15 IBOIIOIHS HENOBEKA (AHTPONOTEHES) 0 29.12.2023 | https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 Jlpwicymue cuitpi (($akTopet) aTponorenesa 0 12.01.2024 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJHU DBOIIOLNA YEJIOBEKA 0 19.01.2024
18 UenoBeueckue  pachl M NPUPOJHBIE 0 bubmuorexa [JOK
ajanTaliiy 4ejIoBeKa 26.01.2024 | https://m.edsoo.ru/863eaea?2
PesepBubii  ypok. OO000mIeHHE 1O TeMe
19 «BO3HUKHOBEHHWE U pa3BUTHE JKU3HU Ha 0 02.02.2024
3emiie»
20 DKoJIorus Kak HayKa 0 09.02.2024
21 Cpenpl  oOuTaHuss M DKOJOTHYECKHE 0 bubnunoreka [JOK
(bakTopsl 16.02.2024 | https://m.edsoo.ru/863eafec
AbGuotndeckue (daktopel. JlabopaTopHas
pabdora  Ne 3.  «Mopdoaoruueckue
22 OCOOCHHOCTH pACTEHUN W3 pPa3HBIX MecCT 05 bubnunoreka [JOK

oOutanusy». JlaGopatopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pPOCT W pa3BUTUE
YEpPEHKOB KoJIeycay

01.03.2024

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

23 buorueckue paxroper . 0 15.03.2024 | https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEePUCTUKH
24 nomynsinuu. Ilpaktudeckass pabora Ne 2 1 05
«[Togcuér MIOTHOCTH MOMYISIIMM pa3HBIX ' 15.03.2024
BUJIOB PACTECHHIN»
bubmmoreka [{OK
25 CoobmecTsa opranusMos — OuoeHo3 . 0 22.03.2024 | https://m.edsoo.ru/863eb46a
bubmmoreka [{OK
26 IKOJIOTHHECKHE CHCTEMEL (IKOCHCTEMEI) . 0 22.03.2024 | https://m.edsoo.ru/863eb46a
| e | : B 10K
DAMIIBL. 05.04.2024 | https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
o8 [IpuponHble sKOcHCTEMBI. AHTPONOTEHHBIE 1 0
9KOCHCTEMBI 12.04.2024
29 buochepa — TrTmobambHas 3KOcCHCTEMaA 1 0
3emiu 19.04.2024
3aKOHOMEPHOCTH CYILIECTBOBAHUSA bubnuoreka [IOK
30 o6uochepsl . 0 6.04.2024 https://m.edsoo0.ru/863ebb5e
bu6mmoreka [JOK
31 UYenoseuecTBo B Onochepe 3emin 1 0 6.04.2024 https://m.eds0o.ru/863ebd16
39 CocymiecTBoBaHue MIPUPOIbI u 1 0 3.05.2024
4yeJl0BeYeCcTBa
PeszepBHblit  ypok. OO06oOuieHHe  TeMbl bubnuorexa [IOK
33 «Coo0111ecTBa U SKOJIOTUYECKHE CUCTEMBD») 1 0 17.05.2024 https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 33 25

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA:

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ1S1 YYEHUKA':
A.A. Kamenckuit, E.A. Kpukcynos, B.B. Ilaceunuk «OO6mas Ouonorus. 10-11
KJIAcC»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Tematnueckoe ¥ TOYpOYHOE IIJITAHUPOBAHME MO OWUOJIOTUM K YYCOHHKY:
Kamenckuii, B.B. KpukcynoB E.A, Ilaceunuk A.A: «O6mas Ouonorusa. 10-11
KJIACChI».

T.A. KoznoBa. U3narensctBo «Ik3amen» 2008 r.

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPChBI U PECYPCHBI CETH
HNHTEPHET:
bub6mnorexa IIOK
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