MHHHUCTEPCTBO MPOCBEIEHUSA POCCUMCKOW ®EJNEPAIINN
JenmaprameHT 00pa3oBaHus U Hayku BpsiHckoii o0J1acTh
MynuununajabHoe oopaszoBanne '"HoB03bI0KOBCKHH FOPOICKOH OKPYT

Bpsinckoii o0sactu"

MBOY "HoBo6oooBuuckasa COII"

Brimucka
13 OCHOBHOM 00pa30BaTeibHOM MporpaMMbl CPeIHET0 00111eT0 00pa3oBaHus

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
MO yuuteneit EMI] 3aMECTHUTEND TUPEKTOPA
5 no YBP ’
I'ananoBa A.M. ( /7»(7/ ]
[Tporoxon Nel lNananoB A.A.

oT «30» aBrycra 2024 r. Iportoxon Nel

oT «30» aBrycra 2024 1.

PABOYASA ITPOTPAMMA
(ID 2405803)
yueOHoro npeamera «buosiorus» (bazoBbiii ypoBeHb)
st ooyuatomuxcst 10-11 kmaccon
Cpoxk ocBoeHusi: 2 roaa

CocraBurens: ['amanoBa A.M.

Y4YUTEIh OMOJIOTUU

Brimucka BepHa

Hupexkrop mkonsl: A.B.JIsmko
30.08.2024 rona

HoBriie booosnuu 2024



IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHMM TEOPETUYECKYI0 OCHOBY JJis
OTIpEJICIICHHS] TOAXOJA0B K (DOPMUPOBAHUIO COJIEPKaHHUS YYEOHOTO MpeaMeTa
«buosiorus» coctaBWIM: KOHIENTyalbHbie Tnonoxkenus @PIroOC COO o
B3aMMOOOYCJIOBJICHHOCTH IIEJIeH, COJIepKaHUs, pPe3yJabTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIHX TEIX U
MPUHLNNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpPEIHETO
obmero obpazoBanus B Poccuiickoii ®denepanuu, a TakXkKe IOJOKEHUS O
cnenugurke 0MoJIoruu, €€ 3HaYeHUH B TO3HAHUU >KMBOW MPUPOABI U 00eCIeueHU!
CYIIIECTBOBAHMSI YEJIOBEYECKOTO 00mecTBa. COTjlacCHO Ha3BaHHBIM TIOJIOKCHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O IMeldax, o0 oOmen
CTpaTeruy OOY4YeHMs, BOCHUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMHU
yueOHOTO TmpeameTra «buosorusy, omnpeaenser o00sS3aTebHOE MPEAMETHOE
COJep’KaHHMe, €ro CTPYKTypy, pacOpenesieHHe [0 pa3fenam H  TeMawm,
PEKOMEHIyEMYIO TOCJIEIOBATEILHOCTh M3YUYEHUSI YUYEOHOI0 MaTepHalia ¢ yuéToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEIbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

B nmnporpaMmvme mo OuoiorMM TaKXKe YUYUTHIBAIOTCA TpeOOBaHUS K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pE3yJbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yue€OHO-TIO3HABATEIHHOMN
JeATETLHOCTH/YUEOHBIX JEHCTBUIA OOYYaIOMMXCS TI0 OCBOCHHIO COJCPKAHUS
OMOJOTHYECKOTO 00pa30BaAHMS.

B nporpamme no 6uonorun (10—11 kitaccel, 6a30BbI YPOBEHB) peain30BaH
MPUHIUAN TPEEMCTBEHHOCTH B U3YY€HUM Ouoyioruu, Osarogaps yeMy B Hel
MPOCMATPUBACTCS HAMNPABJICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SIKOJOTHYECKOTO MBILUICHUS, PEACTABICHUI O 3J0pPOBOM
oOpa3e XKM3HM M OEpeXHbIM OTHOUIEHHUEM K OKpYyXKarouled NPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIECOMOTOTUYECKUX TEOPHM, a TaKKe 3HAHWUHA O
CTPOCHHHM JKUBBIX CUCTEM PA3HOT0 PaHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHM yAENEHO BHUMAaHHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MIPUKIIATHBIX 33/1a4, B
TOM 4YHCJIe: TPO(UIAKTUKN HACICACTBEHHBIX 3a00J€BaHWN YEIOBEKA, MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHUS AKOJIOTHYECKHU
11eJIeCO00pa3HOro IMOBEJCHUST B OKPY’KAIOIIEH MPUPOJHON cpeie, aHamu3a
BIIUSIHUSL XO3SMCTBEHHON JESATEILHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
HCKYCCTBEHHBIX AKOCHUCTEM. Y CUJICHHE BHUMAHUS K MIPUKJIIATHON HAMPaBICHHOCTH
ydeOHOro mpeaMera «buosorus» MpoauKTOBaHO HEOOXOIUMOCTBIO 00ECTICUCHUS



YCIIOBUH ISl peIlieHUs] OJJHOW M3 aKTyaJbHBIX 3a/1a4y HIKOJIBHOTO OMOJIOTHUYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraer (oOpMUpPOBaHHE Yy  OOydaroIIUXCs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOLLETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BaXKHOE
mecto. OHa oOecneunBaeT (OpMHpPOBAHUE Yy OOYYAIOIIMXCS NPEICTaBICHUN O
HAy4YHOM KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HAHUS O >KMBOW Mpupojae, eé
OTJINYWTENIbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W 3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIsi: TIO3HAHMSI  3aKOHOB  KUBOM  MpHUPOABI,  (POpMHpOBaHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3/J0pOBOTO M 0Oe3omacHoro obpasa
KU3HU, YKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOIOrUsl UMEET TAKXKE JUISl PEIICHHS] BOCIUTATENIBHBIX U
pa3BUBAIOIIMX  3a4ad4  CpeJHero oOmero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun odecrneynBaeT yciaoBus isi (GOPMUPOBAHUS
MHTEJVIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(QOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET WHTErpaliil OMOJOTHYECKUX 3HAHUU C
IPEJICTaBICHUAMU U3 APYTUX YUYE€OHBIX NMPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIlE TOJOXKEHHUS O MpeJAHA3HAYEHUH Y4YeOHOro Mmpeamera
«buonorus» COCTaBUIM OCHOBY I ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpPKaHUsA, IMPEACTABICHHON0O B IIporpaMme IIo
OHOJIOTHH.

Ot60p coxmepkanusi yuebHoro npeamera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KyJIbTYpOCOOOpPA3HOrO0 MOJX0Jd, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOlUeCcs] JOJKHBI OCBOUTH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dopMupoBaHus O0OIIEH KyJIbTYphl, ONPEACNAIOIINE aJ€KBaTHOE IOBEJICHUE
YeJioBeKa B OKpYyXKarolled MpUpOJHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco00oe MeCTO B 3TOM CUCTEME 3HAaHMI
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW JJIs1 (HOPMUPOBAHMUS
IIPEICTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3aluu
OHOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHe cOepXaHUs Y4yeOHOro Marepuajga B MpOrpaMMe II0
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOrO 3HAYEHUs 3HaHUU 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIEAYIOLINE COAEpKaTeabHble TUHUM: «buosorus kak Hayka. MeToibl
Hay4yHOro no3HaHus», «Kinerka kak Oumosornyeckas cucremay, «OpraHusMm Kak



ounonornyeckas cuctemay, «CuctemMa W MHOTOOOpasne OpPraHUYECKOTO MHPay,
«IBOIOIUS KUBON MPUPOJBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJlaJicHUE  OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allud JKUBBIX CHCTEM pa3HOTO paHra © NPUOOPETCHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHWS JJII TPAMOTHBIX JIEUCTBHM B OTHOLIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JocTtuxeHue 1enu uzydeHus ydyeOHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIONINX 3a]a4:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMBbl 3HAHUM O OHOJIOTMYECKUX TEOPHsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIax, CIy>KallUX OCHOBOM
s (hOpMUPOBAHUSI MPEICTABICHUNM O €CTECTBEHHO-HAYYHON KapTUHE MHUpa, O
METO/IaX HAyYHOTO IMO3HaHUSI, CTPOCHHUH, MHOTOOOPa3Uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIlMH, BBIIAIOIIUXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYaIOMIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHajdu3a JAHHBIX O MyTAX Pa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IVISIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTAaHOBJICHHE y oOydaronmxcss oO0mel KyJbTypbl, (YHKIHOHAIbHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPUPOJLI HAa OCHOBAHUM 3HAHUW M OIBITa, IOJIYYEHHBIX MPH
M3y4YeHUH OUOJIOTHH;

dbopmupoBaHue y OOydYalONIMXCS YMEHUH WILIIOCTPUPOBATH 3HAYEHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIBHOCTH YeNIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUHN U arpoOUOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHUS K HEW, COOTIOICHUS STHUECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JJIS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOM KYJIbTYpbI, 1Jis1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUM B OBCETHEBHOM JKU3HU IS
OLICHKH TTOCJIEACTBUN CBOEH JIEATEIILHOCTH M0 OTHOIICHUIO K OKPYXAIOIIEH Cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JieBaHUM.

B cucreme cpeanero obGmiero oOpa3zoBanusi «buonorusi», mzydaemass Ha
0a30BOM YpOBHE, SBISICTCS 00S3aT€NbHBIM YUYEOHBIM MPEAMETOM, BXOISAIIMM B
COCTaB MpeaMeTHOMN obnactu « EcTecTBEeHHO-HAYYHBIE TPEAMETHI».



Jlist u3ydenusi Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
orBoauTCcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kmacce — 34
yaca (1 gac B HeemIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMY, TEXHUYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruun B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoapl TO3HAHUS KUBOUM PUPOIbI (HAOII0IEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiIaccupuKaius, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

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

Tabmuiel 1 cxeMbl: «MeTobI MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIHUA.

JKupble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKHUH ), OMOChEPHBII.

JdeMoHCcTpanuu:

Tabnuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI W MHUHEpaAIbHBIX BemleCTB B KieTke. [loxnmepxkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIOTHI — MOHOMEPHI OETIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHCIOThl. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIHUH OENKOB.



depmeHTHl — OuWosormdyeckue Katanu3atopel. CTpoeHme (epmenTa:
aKTUBHBIA IIeHTp, cyOcTparHas creudduunocts. Kodepmentsl. ButaMuHbI.
OTnnuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TIOk03a, pubo3a u  Ae30Kcuprbdo3a),
aucaxapuipl  (caxapos3a, JaKTo3a) M TOJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1esI003a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurmuuepuabl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hykneunossie kucinotsl: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JJHK. Crpoenue n pynknuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

utonorus — Hayka o kierke. Knerounas teopus — mpuMep B3auMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka xak 1enoctHass >kuBas cuctema. OOmMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, mojekyisl JIHK kak reHernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunbel KJI€TOK: »yKapuoTHYeCKas M mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHHUsI MpOKapHOTUYEeCKOM KieTku. Knerounas creHka Oakrepuil. CtpoeHue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJI€TOYHAsl CTEHKA, NIMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. Llutomnnasma u eé
opranoupl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
au30coMbl. [loyaBTOHOMHBIE OPraHoOWIbl KJIETKH: MUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoxknenne MUTOXOHApUM W TulacTuia. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIMA OPraHOUIO0B KJIETKU. BKIItoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue sanapa: siaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHne XHMUUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmuuer u cxemsl: «llepuomanueckas Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbI», «buocunTes 0enkay, « CTpoeHue MOJIEKYJIIbl OelKay,
«Ctpoenue ¢pepmenta», «Hykmnennossie kuciotel. JIHK», «CTpoeHue Mosekyibl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « YTIIeBOAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJOBaHUE HJisi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

Jlabopatopnas pabora Ne 2. «M3ydeHue CTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEpUU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpEernaparax u ux
OMHCAHUEN.

Tema 4. ’KusHeaesiTe1bHOCTH KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIMSA (PHEpreTuuyeckuii oOMEH) — JIB€ CTOPOHBI €IMHOr0 Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEUIECTB M SHEPrMM B MOHUMAHHH
MeTaboau3ma.

Tunel oOMeHa BemecTB: aBTOTpO(dHBIN U reTepoTpodHbIi. Poib GepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CeroBas u TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (GOTOCHHTE3a. 3HaUCHHE (OTOCHHTE3a ISl )KU3HH
Ha 3emuie. BiusiHue yciioBuii cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUSI €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOcuHTEe3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HM Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciersieHue BelIeCTB, BbIACICHUE U
aKKyMYJMpOBAaHHE DSHEPrud B KIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucnoponHoe OkKucI€HHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauust reHetuueckoil mH@opmanuu B KieTKe. ['€HETHYECKMH KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOkucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie popMbl ku3HU — BUpPYChL. McTopus oTkpbiTus Bupycos (/. U.
WBanoBckuit). OCOOGHHOCTH CTPOCGHUS © JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oyaurens CIIN/da.



OOpatHas  TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  I[Ipodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUIA.

JeMoHCTpanuu:

IToptpetsr: H. K. Konpsnos, /1. Y. UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Ximopormiacty, «Potocuntesy, «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBaHUE reHa», «CuHTe3 Oenkay, « 'eHeTHUYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray, «Permukarms JJTHK.

Oo6opynoBanue: monaenu-anrumkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM ITMKI KiIeTkd. MHTepdaza m MuTos.
[Ipouieccrl, mpotekatomue B uHTepdaze. Permnukamnus — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli M TalVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBI.
[{uTosornyecKkrue OCHOBBI PAa3MHOXEHUS UM HUHIAUMBUAYAJIbHOIO Pa3BUTHSA
OpraHU3MOB.

Henenne kinetkn — muto3. Cragum muto3a. [Iporecchl, npoucxoadmme Ha
Pa3HBIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTIINYUS OT OECIOJIO0TO.

Meito3. Crangumn wmeiiosza. I[Ipoiecchl, mpoucxoAsiiue Ha CTaAUSAX MEo3a.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOmOrmyeckuid CMbICT U
3HAYEHHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUSl TMOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBeie *emne3bl: CEMEHHUKU M sAUYHUKUA. OOpa3oBaHME W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SWIIEKIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepmaTo3ounoB. OmIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PAa3BUTHS y IMO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctamOpuonanbHOE pa3Buthe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpPsAMOE, HenpsAMoe (JInuyuHouHOoe). BiusHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmumelr u cxeMbl: «®DOpMBI Pa3MHOXKEHHS OpPraHM3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHME y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKECHUE
pacteHui», «Jlenenne kinerku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrit nmukin», «Pemmukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKOMUTAIIUX U
4ye0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENApATHI «CnepmaTo30uasl
MJICKOIIATAIOLIETOY, «SHIeKIeTka MiueKonuTarueroy, «Kapuoknses B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEb-anIukanus «JleleHue KIETKW», MOJEINb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlabopaTopHbIie M IpakTHYecKUue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaGmromenme MuTO3a B KIETKaX KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M HI3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3agauu reHeTuku. Mictopust pa3BUTUs TeHETUKH. Poiib iuTonorun
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKH. BKiIag poCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOIOTHUYECKUN,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMoHATHS. ['eHeTHnYecKass CHMBOJIMKA, UCIIOIb3yeMasi B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEPHOCTH HaCJIe/IOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE ['. Menaenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €IuHO00pa3us THOpPUIIOB TEPBOIO
nokojeHusd. IlpaBuno AJOMUHUpOBaHUS. 3aKOH paCUICIUICHUS IPU3HAKOB.
I'unote3a ynctoTel rameT. [loJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBHCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanu3upytolee cKkpenBanue. Vcnonap30BaHue aHATU3UPYIOLIET0 CKPEMBaHUS
JUTSL OTIPEICIICHUsI TEHOTHUIIA OCOOM.

CueruieHHOe  HaciienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



I'enetrka mosia. XpoMOCOMHOE OMpeAeiieHre moJjia. AyTOCOMBI W TOJIOBBIE
XpoMoCcOMBI. ['oMorameTHble W TeTeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUIbI N3MEHUMBOCTH: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAITMOHHONW M3MEHUYMBOCTH. BapualimoHHbIN ps ¥ BapuallioOHHAas KprBasi.
Hopma peakumu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrtBeHHas, WM Te€HOTHUIIMYECKas, HM3MEHYHMBOCTH. KomOMHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecCc — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaiust MyTaiuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTaluid. MyTareHubie (GakTOpHhI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM n3menunBoctu H. . BaBuiosa.

BuesnepHast HaCiI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YeJIOBEKA: TeHeaIOTHYCCKUI, OJTM3HELOBRIN, IUTOTCHETUUCCKUM, OMOXUMHUYSCKHM,
MOJICKYJISIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEJICIICHUE F€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBennnle 3a0o0jicBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue | TeHepaThBHble MyTanuv. CTBOJOBbIE KIETKH. [IpHUHITUIIBI
3I0POBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHHUS T€HETUUCCKUX
Oomne3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBAaHUE. 3HAUYCHUE MEIUITUHCKOM
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCTpanuu:

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

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpellMBaHUE U  €ro
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBe alIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pPACTEHUH,
JKUBOTHBIX M 4YejloBeKay», «l'eHeTwka monia», «3aKOHOMEPHOCTHU HacleI0BaHUs,
CUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uYenoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukarmoHHas W3MEHUYUBOCTHY, «HaciemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThH.

OGopynoBaHue: MOJEIU-aNIUIMKAIMA  «MOHOTHOPHUIHOE CKPEITUBAHHECY,
«HenomHoe nmoMuHHMpoBaHue», «JurnOpumaHoe ckpenuBanue», «llepekpéct



XpOMOCOMY», MHUKPOCKON W Mukporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repdbapuii «I"opox mOoCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJlbTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKPEIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPETapaTax.

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(PUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI».

JlaGoparopnas pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiabl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckas pabora No 2. «CocTaBlieHHE€ U aHalU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoIlecC. 3ap0KJACHUE CEIEKIMU U JTOMECTUKALUS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKIACHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. CoOpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMUA. MacCOBBI U MHAUBUAYATbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAaHUE YWCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas tuOpuamsanus W €€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJIyYEHHE TOJMIUIOUJIOB. JIOCTHIKEHMSI CENEeKUUMU pacCTeHUil, MXUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3ganusi pexombObunantHo JIHK wu Tpancrenneix opranu3moB. Kierounas
uHkeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodmembl. MO  —  reHeTuuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanumu:

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

TaGauubl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOro00pasus
KyJbTYPHBIX pacTeHui», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «Otnanénnas rudpuanzanusy, «Padotel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OObEKThl OHOTEXHOJOTHM», «KileTouHble KYyJIbTypbl H
KJIOHHpOBaHKe», «KOHCTpynpoOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TIOJA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIHOHHASL 0HOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOIMOHHOM TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTHH. BiusHUE >BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTHH U APYTHX HAYK.

CBuzerenbctBa HBomonUU. [lameoHToMOrMYECKHe: MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B IMAJICOHTOJOTHMYECKOW JICTOMHCH, TEPEXOIHbIC (HOPMEI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3iMuus 3MOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHbHO-AaHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pPYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCex
OpraHHU3MOB.

OpomtonimonHass teopust Y. [lapBuHa. I[lpennochuUiku BO3HUKHOBEHUS
JapBUHHM3MA. JIBWKyIIME CHIIBI 3BOJIIONMU BUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYpPCOB, HEOMNpENEIEHHAass U3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bosonuu (CTD) u e€ 0oCHOBHBIE TTOJIOKEHHUS.

MukposBomonus. [Tonmynsuusa kak eIMHUIA BUJIa U SBOJIIOIUH.

JBrkymue cuibl ((hakTopbl) SBOIIONMUA BHIIOB B MPUPOJE. MyTallMOHHBIHI
npoiecc ¥ KOMOWHATHBHAs W3MEHYHMBOCTh. [lOMyNsliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1us U Murparusi.

EctectBennblii oTO60p — HampaBistiomuii  (aktop sBomoonuH. DPopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIMOATANITAIINH.

Bun wu Bumoo6pazoBanme. Kpurepunm Bumga. OcHoBHBIE  (QOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKoe.

MakpoosBomnonusi. @DopMbl  3BONIONUMU:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpatuMocTh 3BOTIOIUY.

[IponcxoxaeHne OT HeCHeHUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyronias
crienuanu3anvsa. ATanTUBHAS paAaLUs.

JleMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepios.
Tabnuuel u cxembl: «Pa3BUTHE OpraHUYECKOTr0 MUpa Ha 3emiie», «3apoIbIlin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0Opa3re COPTOB pacTEHUI»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsimum»,  «MyTalmonHas

U3MEHYUBOCTE», «Apomopdo3b», «Uamoamantauumn», «OO0mas aereHepaunus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wmapumpyra nyrtemectBus Y.
Hapsunay», «boppba 3a cymectBoBaHue», «IIpucmocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUJIOOB M CeMsH, KoyueKuus «lIpumepbl 3allUTHBIX MPUCHOCOOIICHUH Y
JKUBOTHBIX», MOJeNb «OCHOBHBIE HAIpaBJICHUS SBOJIONHUN», 00BEMHAS MOJIETh
«CTpoeHue roJIOBHOrO0 MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
HMCKOIAeMbIX JKMBOTHBIX M pacTeHWi», Mojenb ammukanus «llepexpéct
XpOMOCOM», BJIaxHble Ipenapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLWIKW», MUKponpemnapaT «/Ipo3oduna» (Hopma, mytanuu (GopMbl KPbUIEB U
OKpPAcKH Tena).

JlaGopaTopHble M IpakTHYeCcKUue padoThbI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BHUIOB IO MOPQOIOTHUECCKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3eMmJie.

JloHay4Hble TpEACTaBICHUS O 3apOoXKICHUM XKWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uOoreHe3 W MaHCHepMHs. XHUMHUYECKas
ABOMIOLMS. AOHMOT€HHBIM CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOH 3BooIMU. HavanbHbie 3Tamnsl
ouonorudeckoi sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M KX SBOJIIOLUSL.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuogam. Karapxei. Apxeiickas u
nmpoTepo3oiickas dpbl. llaneo3oiickas spa u €€ mNepHoibl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3so301ickas 3pa u €€ NepuoIbl: TPHACOBBIN, IOPCKUM, METOBOM.

KaiiHo3omckass »pa W €€ mNepuoAbl: MAJICOTCHOBBIM, HEOIC€HOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuKka KiMMaTa U TeoJIOTUYECKUX MpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPTraHU3MOB.

Cucrema OpraHMYecKOro MHUpa KakK OTpaxeHue »3Bomouud. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YETIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJIEHUH uYeJoBeka. Meroabpl H3yudeHus aHTpornorenesa. CxonactBa u
pasnuyMs 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cwibl  (axTopsrn) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTb UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3TrOTOBJICHUE OPYJUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsMoxoasmui, YenoBek HeaHIEpTaNbCKuM, YemoBek
pasyMmHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BPEMsl CYIIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpallougHasi  (PKBaTopuajibHas),  MOHIOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX pPAC K YCJIOBHUSM CyIIECTBOBaHMs. EJMHCTBO ueroBedecKux pac.
Kpurtuka pacusma.

JdeMoHCTpanuu:

[Toptpets: ®@. Pean, JI. ITactep, A. M. Onapun, C. Mumuiep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnmkHoBeHne COJIHEUHOHW CHCTEMBI», «Pa3Butune
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKUBOTHas  KIETKay,
«IIpokapunornueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U YEeIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YENOBEKay», «JlpeBHeumme moan», «pesaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HYeIT0BEYECKHUE PACHD».

O6opynoBanue:  Mmymsiku — «[lpoucxoxxaenne — 4yeynoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEPTaablld, KPOMAaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUN TEpBOOBITHOTO 4YeJIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOna), TeoxXpoHoJoTHuYecKas Ta0numa, Kosuiekius «Dopmbl
COXPaHHOCTH UCKOIAEMbIX >KUBOTHBIX U PACTEHUI.

JlabopaTopHbIie M IpakTHYecKUue padoThbl:

[Ipaktrueckas padota Ne 1. «3ydeHne MckomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIUSL OPraHUYEeCcKoro Mupa Ha 3emje» (B €CTECTBEHHO-
Hay4YHbIA WJIM KPACBETUECKUN MYy3€l).

Tema 3. Oprann3Mbl 4 OKpYy:Kaias cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3fesbl SKOJOruu. MeTobl 3K0JIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHA.

Okonornyeckue (akrtopel. Krnaccupukanuss >SKOJOTHMYECKHX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHE W aHTpONOreHHble. JleHcTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnennst OpraHu3MOB K  JIEWCTBHIO  A0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Bunnl OHOTHYECKUX B3aNMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HadYeHHE OWOTHYECKHX B3aUMOJICHCTBHH JUIS CYIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEPUCTUKU nomyisiuuu. OCHOBHBIE IOKa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMrka 4uCcI€HHOCTH MOIYJISIUY U €€ PEryIsius.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpenbl OOUTaHUs
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCIICHHOCTHU NOMYJIsuU HHQY30puu-Ty henbkuy, «llumieBsie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaHHS.

JlabopatopHas paborta Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Iloncyér mIOTHOCTH NOMyJSUMN Pa3HbIX BUIOB
PaCTEHHUID.

Tema 4. Coo01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-gomuHaHTel. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe u
ouoreoneHoze. DOYHKIIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOAYLIEHTHI,



KOHCYMEHTBI, PEAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHM 5JKOCHCTeMbl. [luieBble Ilemu W CETH.
OcHOBHBIE TIOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMYECKHE
nupamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTB, CAMOPETyYJIALHMs, pa3BuTHe. CyKIeccusl.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IKOCHUCTEMa XBOMHOTO
WM IIKPOKOJIUCTBEHHOTO Jieca.

AHTpONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akTtop ycTounBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPyKTypa
ounocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
r00aIbHOM 3KOcHCTeMBbl. J[MHaMHUueckoe paBHOBEcHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BenIeCTB U OMOr€OXMMHYECKUE LIUKJIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpoINoreHHbie U3MEeHeHus B Ouocdepe.
['moGanbHbIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MPUPOIBI u YEJI0BEUYECTBA. CoxpaHnenue
O6ropazHooOpasusi Kak OCHOBa ycTowunBocTu 6mocdepbl. OCHOBA parmOHAIBHOTO
YVOpPaBJICHHUs] TMPUPOJHBIMU pEecypcaMud M HX HCIOJIb30BaHUE. JlocTuxkeHus
OMOJIOTHHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

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

Tabnuuer u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutaHus», «IKOJOTMYECKas MHPAMUTIAN,
«buocdepa n yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuoreno3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxkheilline HCTOYHUKH
3arpsi3HEHHsI BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelIlasi cOCTaBIIAIOMIAS
ounochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
paOaKTUBHOTO 3arps3HeHus Ouocdeprb», «OOmas cTpykrypa Ouochepsn,
«PacnpocTpanenue xu3HU B Ouochepe», «O30HOBBIM dKpaH OuOCheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

OOopynoBanue: Mopelb-amIukanus «Tunuuasle OMOLEHO3b», Tepdapuii
«PactutenpHble COOOIIECTBaY, KOJJIeKIIUN «buorienosy, «Bpeaurenn BakHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TrepOapuu M KOJJICKIIMM pAcTeHUH W
’KUBOTHBIX, PUHAAJEKAIINE K Pa3HbIM IKOJOTMYECKUM TpyIIaM OJHOro BHUA,



Kpacnas xuura Poccuiickoit ®enepanun, u300pakeHUS OXpPaHSEMBIX BHUIIOB
pPacTEHUI U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHUs  OOydYaloIMMHUCSA TporpaMM CpeaHero oOmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHUSI mpeamera «buosiorus»
BBIJICJICHBI CIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IrpaXJaHCKOM MJICHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENICHNI0, HaJlM4yhe MOTHBallMM K  OOy4eHHio  Ouojoruw,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMN PA3BUTHS OUOJIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaronuxcsi PyKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIUYHWE HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMera «buonorus» AOCTUTarOTCs B
CIMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI YW CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHUS, PpAa3BUTUA BHYTPEHHEH IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla U CTapIIeMy IMOKOJICHUIO,
B3aMMHOT'0 YBa)KEHHS, OEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae U
OKPY KaroIlen Cpee.

JInuyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
ONbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE PeaTu3alii OCHOBHBIX HAIpPaBIICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIBHOCTH TIPU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABATENbHBIX 3aJlay, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OMNMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UIEHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOM Kpai, cBOXO PoauHy, CBOM S3BIK U KYJBTYDPY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYECHHS OHUOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3ammre OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LIEHHOCTEM CEMEWHOU JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJy4ns:

NMOHMMAaHUE W peanu3alus 370pOBOTO U 0Oe30macHoro obpasza KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBWI W HOPM,
cOQIAaHCUPOBAHHBIA PEXUM 3aHSATUA U OTAbIXa, peryisapHas Qu3ndeckas
aKTUBHOCTBH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE IIEHHOCTU TPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIAHBIX MPUBBIYEK (YyMOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE EHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3IMuHbIM cpepaM MNpOoPEeCCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyayimiel mnpodeccud ©  Pealu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMUSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHWE K MPUPOJIE€ KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKpY>KaroLIEN Cpebl;

OCO3HAHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TIPH HU3YYCHUH OHOJOTUU
3HAHMST W YMEHHUS TPU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/IGHHE  TpaBWJ  TOBEJACHUS B NPUPOJIE,
HallpaBJI€HHBIX HA COXPAaHEHUE pPAaBHOBECHS B 3KOCHUCTEMAX, OXpaHy BHUJOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE  HENPUIATHE JCUCTBHUM, NPUHOCAIIMX BPEHN  OKPYKaAOUIEH
MPUPOIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUSTHBIE 3KOJIOTHMYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJMYue Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATEeNbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABAaTEIbHOW, KOMMYHHMKATHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOUN JMEATEIbHOCTH YKOJOTHUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJOTMM KaK HayKH, OCO3HaHHS €€ poJid B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYXKaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHHUS IPUPOJTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIUU:
oOecrieuyeHus: HOBOTO YPOBHS pPAa3BUTHS MEIUIIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh pPECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBa, MOMCKA MYTEeW BHIXOJa U3 III00AbHBIX IKOJIOTUUECKUX MPOoOIeM U
oOecrieueHusi Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PaIllMOHATBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OHMOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMO
IpU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAININX B HEM U3MECHEHH,
yMEHHUE JieJlaTh OOOCHOBAaHHbBIE 3aKIIOUEHHS Ha OCHOBE HAy4YHBIX (AKTOB H
MMEIOITUXCS JJAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OHOJOTMYECKUE 3HAHUS IS
pelIeHus Mpo0OJIeM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ICSITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUS ydeOHOro mpeamera «buosorusy»
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YyUaIOMUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPa)KaroIIre
IEJTOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B MO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTHUsl, SIBIICHHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOJIOJICHWE,  W3MEpPEHue,  JKCIEPUMEHT H  JIPYTHX),
YHUBEpCaJIbHbIe ydeOHble JeicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue byHKITMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIETEHIIMU OOYyYarolmuxcsi, CIHOCOOHOCTH
00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEJIHETO OOIIEro
00pa3oBaHus JIOJHKHBI OTPaXkKaTh:

OBaajnenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOoruvecKue JaeicTBUS:

CaMOCTOSITeILHO  (OpPMYyJNIHpPOBaTh W AKTyaJlM3UpPOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, KiIacCcUpUKaIKU, 0000IIEHN ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNaTh LeNu JACSTEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C ITOCTABIICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUs (PAKTOB U SIBJICHUU
YKABOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJECHHS (MHIYKTUBHBIE, JIETyKTUBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTax, a



TAaKK€  MPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMbl C YU4ETOM aHajdu3a MMEIOLIUXCS
MaTepHUaJIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCiIeI0BaTEIbCKUE 1eHCTBHSA:

BJIJI€Th HABBIKAMH Y4EOHO-HUCCIIEA0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/I0B PELIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIe BUbl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MAIbHBIX TPOEKTOB;

(GbopMuUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISIT NIPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThl IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELIECHUsA 3aJa4yd Ppe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTHUYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBbIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaluu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTMYECKHX CJIOBapsAX MU
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3UPOBATH



HHOOPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIUPOBATh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPH IOWUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsl BHITIOJHEHUS! YU4€OHBIX
3azay;

MpUOOpETaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oouosornyeckor nHGopMaruu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYeCKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3alUThl  WHOOpMAIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cepax >KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAajiora Ui JTUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, I[OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHONW M WHIWBUIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUHA C Y4YETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LEJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30OBBIBaTH U
KOOPAUHUPOBATh JEWUCTBUSL MO €€ OCTUKEHHIO: COCTaBJISATh IUJIAH JEHCTBUH,
pacnpenensiTh poiM € YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPe3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIONO YYaCTHHKA KOMaHAbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh WJEW C TO3UMLUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS [UIA BBIABICHUS MpoOJIeM M HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIENEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX MU MOCTYIKAX IO OTHOIIECHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIE€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEeIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMIMH B
pa3HbIX O00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHM, MCIOJb30BaTh NPUEMBI pe(IEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIM3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E pPE3YJIbTAaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue Juist yueoHoro npeamera «buonorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMHU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS H
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUEOHBIX CHUTYyaIlUsiX, a TaKKe B PEaJbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeaMeTHble
pe3yNbTaThl IPEACTABIICHBI IO F0JIaM 00yUYEHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIH OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTHH, (DYHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peUIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OMEH BEeUIeCTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOpPETyJIsIus), YPOBHEBAsT OpraHU3aIls KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTHUYECKUE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAsg JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOroo0Opasus u
MPOUCXOXKIECHUS KyJIbTYpHbIX pacTteHuilt H. 1. BaBuiioBa), onpenensarb rpaHUIlbl
WX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIO/IEHNE U
OMMCAHHE YKUBBIX CHUCTEM, NPOLECCOB W SIBICHHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HWCCIEAYyeMbIMA BEITUYMHAMH, OOBSICHEHUE TIOTyUYCHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX TMOHSATHI, TEOPHM U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJENATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M NPEBpAIICHUs SHEPruu B KIeTKe, (OTOCUHTE3A,
MJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUJISl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C LEIpl0 obecrieueHus O€30MaCHOCTH CBOErO 3/0POBbS U 3/I0POBbS
OKPYKAIOILUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonmoruu OMOTEXHOJOTUIH  JJII  PalUOHAIBHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE T€HETMYECKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE HacleOBaHUE, COCTaBJISATh CXEMBbI
MOHOTUOPHUIHOTO CKpPEIIMBAHUS IS TMpe/ICKa3aHus HACIETOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NpPAKTUYECKHE paldOThl, COONIOAATH
npaBuia mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOBOW MH(OpMaLUuU, HAYYHO-MOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OuHoJOruwy,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[1aBaThb COOCTBEHHbBIE IMCbMEHHBIE U YCTHBIE COOOIICHMUS,
00001m1ast 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh TOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHble pe3ysnbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» 6 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKHUX H
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOrUHU, (DYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHHOB M TOHATHUM:
BU/I, TIOMYJISALIUS, TeHOGOH/, IBOJIONMS, ABMKYIIUE CUJIbI ((PaKTOpbI) IBOIIIOINH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



PKOCHUCTEMA, MPOAYUEHThI, KOHCYMEHTHI, PpPEAyLUEHTbl, LEeNU MUTAHUS,
HKOJIOTHYECKas upamua, OuoreoreHos, onocdepa;

yMEHUE Hu3aratb OWOJOrMYEeCKUe TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMUHU), 3aKOHbBl M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHusi riaBHBIX HaIpaBICHUN U
nyteit aBomoruun A. H. CeseproBa, yuenus o Ouocdepe B. WM. Bepnaackoro),
OMPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOr'O MMO3HAHUS B OMOJIOTUU: HAOJIOIEHNE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBICHUW, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMUYUHAMHU, OOBICHEHUE IOJYUYECHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUM U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJTYYE€HHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIAYIICHTOB,
OMOreOlIeHO30B U DKOCUCTEM, OCOOEHHOCTH NPOLIECCOB: HACJIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHJI000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJOTHYECKUX (DAKTOPOB HA OpraHU3MBbI, MEepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCUCTEMAaX, AHTPOMOTCHHBIX HW3MEHEHUU B
AKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB M OHMOT€OXUMHUUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS Ui OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SBJICHUU, JUIS IIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HM C LeJpl0 olecredeHus: 0e30MacHOCTH CBOErO 3J0pOBbS M 3J0POBBS
OKPY>KAIOUIUX JI0JIeH, COOTIOICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOIHON cpejie, MOHMMAaHUE HEOOXOJMMOCTH MCIOIB30BAHMS JTOCTHXKEHHM
COBPEMEHHOU OMOJIOTHH JIJISl PALIMOHATIBHOTO PUPOA0IIONIb30BAHUS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aa4H, COCTABIISTH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHHUE BBIMOJIHATh J1TA0OpATOPHBIE M TPAKTUYECKHUE PaldOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYTI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHHMBATh M HHTEPNPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIuu, HAyYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULHUIO;

yMEHHE CO3/1aBaThb COOCTBEHHBIE IIMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011as 6MoJIOrHYecKy0 UH(POPMALMIO U3 HECKOIBKUX MCTOYHUKOB, IPAMOTHO
MCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aesioB U TeM nudpoBbIe
Ne i/t P KonrpoJubnsie | IIpakTnyeckn (upp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
bubnuorexa [JOK
1 b 2 .
HOJIOTIA KaK HayKa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cCTEMBI M NX OpraHU3aIHs 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHUH COCTaB U CTPOECHUE KIETKU 8 1 bubmmorexa TTOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 FKM3HENCATENLHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHMe 1 MHIUBUAYaJIbHOE pa3BUTHE 5 1 bu6nunorexa IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTH M H3MEHUYHBOCThH 2 15 bubmuoreka [JOK
OpPraHHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opraHu3MoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1 1
8 C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 4



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

11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3aesoB U TEM u(posBLIe
Ne i/m P KonTpoabHbI IIpakTH4eckue (twupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypchbl
Bbu6morexa [JOK
! OBOITIOIHOHHAA GHOTIOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHME U pa3BUTHE )KU3HU Ha 9 | 0.5 bubnmnorexa [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OKpYy KaroIas cpeaa 5 1 buGnnorexa [IOK
p Py B ped https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
4 Coo0111ecTBa M DKOJIOTHUECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka LJOK
> Pesepsroe Bpems 2 ! https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 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 IIVIAHUPOBAHHUE

10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Jara
Ne undgposbie
Tema ypoka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
bubmnoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS dKUBOU MPUPO/IBI.
[TpakTrueckas padora Ne 1
2 «HMcnonp30BaHuE pa3IMYHbIX 1 0.5 bubmmorexa [TOK
P ' https://m.eds00.ru/863¢6122
METOJOB IPU U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cuctemsl, MpoUecChl | bubnuorexa [JOK
U UX U3y4ECHUE https://m.edsoo.ru/863e6564
4 XuMUYeCKui cocTaB KiIeTkH. Boga u 1 bubmuoreka [JOK
MHHEPAIbHBIE COIH https://m.edsoo.ru/863e674¢
Bbu6nmnoreka [JOK
5 b .C 0 1
CITKH. L-OCTAB H CTPOCHHE DEKOB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTUYECKHE
KatanuzaTopsl. JJabopaTropHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(epMeHTOB (Ha MpUMepe aMHIIIa3bl
WM KaTajasbl)»
7 YraeBoasl. JIunuasl 1 bu6mmoreka [{OK



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

https://m.eds00.ru/863e6870

bu6mmoreka [IOK
8 HykiienroseIe kuenotel. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus n MeTo 1l U3y4eHHs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak miegocTHas >KUBas
cucremMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlaboparopHast pabora Ne 2
«M3yuenue cTpoeHus KIETOK bubmmorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e61f0
OakTepuil oI MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpENapaTax u ux
OTIICAaHUEY
bubmnoreka [IOK
12 OOMeH BemecTB Wi METabOoIUu3M hitps://m.cds0o.rw/863c766¢
bu6mmorexa [IOK
13 PorocuiTes. XemocnHTes https://m.eds00.ru/863e7¢98
. bu6mmoreka [IOK
14 JHEPIETHIECKHH 0OMEH https://m.edsoo.ru/863¢e7aae
JKuszHeHHbIN KUK KNETKU. [leneHue
KJeTku. Muto3. JlaGopaTopHas BuGmiorexa [LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 hitps://m.cdsoo.ru/863¢7dcd
KJIETKaX KOHYMKA KOpPEIIKa JTyKa Ha
TFOTOBBIX MUKpOIIpErapaTax»
16 buocuntes 6enka. Peakuus bubnuorexa [JOK
MATPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
17 Tpancasanus — 6uocuHTe3 Oenka bubnuoreka [IOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

https://m.edso00.ru/863e796¢

Hexknerounsie hopMbl )KU3HH —

bubmnoreka [IOK

18
BHUPYCHI https://m.edsoo0.ru/863e7540
bubmnoreka [IOK
19 @OpMBI pa3sMHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
20 Meii
cnos https://m.edsoo.ru/863¢e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OII0I0TBOPEHHE.
)1 JIaGoparophas pabota Ne 4 0.5 bubnuorexa [IOK
«M3ydyeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NunuBHuyansHOE pa3BUTHE bu6mmoreka [IOK
OPraHu3MOB https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEJICTBEHHOCTH U NU3MECHUYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACTIEAOBAHUS
24 MprU3HAKOB. MOHOTHOpHTHOE bubmmorexa [JOK
P ' pHA https://m.edsoo.ru/363e8878
CKpEIIUBaHNE
UTHOPHUIHOE CKpeIuBaHue. 3aKOH
25 §633BHIZI/I§[/IOFO H:::JIL: OBaHUs bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuensieHHOE HaclieIOBaHUE 0.5 bubmuoreka [JOK

npusHakoB. JlabopaTopHas padora
Ne 5 «M3yueHune pe3ynbTaToB
MOHOTMOpPUAHOIO U IUTHOPUIAHOIO

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e

CKpEIMBAHUA Y IpO30(UIIBI HA
TOTOBBIX MUKpOIIpernapaTax»

7 I'eneTuka nmona. HacinemoBanue ) bu6nmnoreka [JOK
MPU3HAKOB, CHETUIEHHBIX C MIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnenctBeHHas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue bubnuoreka [IOK

28 . 1 0.5
MOANGUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psifia U
BAPHUALIMOHHON KPUBON»

HacnencTBenHas U3MEHYMBOCTD.

29 JIaGopatophas pabota Ne 7. | 0.5 bubnuoreka [IOK
«AHanu3 MyTanuil y 1po30¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpErapaTax»

bu6nmoreka [JOK
30 r 1
CHETHIE HEloBeKa https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IIeHHE 10
31 teMe «HacnencTBeHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOBY»
bu6mmoreka [JOK
32 C 1
CITCKIMIA Kax Hayka H fpotece https://m.edsoo.ru/863e9214

1 MeTob!l U JOCTUKEHUSI CETIEKITUU 1 bubmuoreka [{OK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buorexnoorus kak orpacib 1 bubnuoreka [IOK
IIPOU3BOJICTBA https://m.edsoo.ru/863€9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

11 KIIACC

Kosn4yecTBo 4yacoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kourpoasbnbie | IlpakTuyeckune | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchbl
1 DBOJIIOLHS U METOJIBI €€ U3yUeHUS 1 bubmorexa [IOK
H A Y https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs NpeacTaBIeHUI 1 bubnuoreka [IOK
00 3BOJTIOIIUN https://m.eds00.ru/863e9570
bu6nunoreka [JOK
M 1
3 HKPOIBOIIOTHA https://m.edsoo.ru/863e9cle
[Tonynsiius Kak 3J1ieMeHTapHas
€AMHUIIA BUA U DBOJIOLINH.
4 Hl;60 I;TO HI;UI abota JI\J;O 1 1 0.5 bubmmorexa LIOK
paToprai p B ' https://m.eds00.1ru/863¢99¢6
«CpaBHEHUE BHJIOB T10
MOP(OJIIOTHUECKOMY KPUTEPHIO»
5 JB1xyire cuiibl (3JIeMEHTapHbIC 1 bubnunorexa [JOK
(haKkTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
bu6mmnoreka [JOK
6 E it 0TO 1
CTECTBCHHBII OTOOP 1 €ro Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTate! 3BOMIOLMY:
PUCTIOCOOICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 0.5 bubnmnorexa [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpraHu3Ma U e&
OTHOCHUTEJILHOTO XapaKTepay»
8 Hamnpasnenus u nmytu 1 bubnumorexa [IOK



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

JKM3HU Ha 3emie»

MaKpO3BOJIIOIUU https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOMIONINUN
10 Wcropust :xu3Hu HA 3emiie 1 METObI
€€ U3y4eHUS
1 ['MnoTte3sl NPOUCXOKACHUS )KU3HU bubnumorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButne xu3HM Ha 3emMie 1o 3pam u bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
PaCTUTENHHOTO M )KUBOTHOTO MHUpA.
[IpakTuueckas pabora Ne 1 bubnnorexa [JOK
13 0.5
«/3yueHne UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUICKIIUSX»
14 CoBpeMeHHas cucTema bubnmorexa [JOK
OpraHM4eCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKa (aHTPOTIOTeHE?) bubmorexa HOK
P https://m.edsoo.ru/863eac2c
16 JIBmkymue cuibl ((haKTophl) bubmmoreka [JOK
AHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM IBOJIOLNH
4eJloBeKa
18 UYenoseyeckue pacel U IPUPOIHBIE bubnuoreka [JOK
aJlanTalyy 4YeJIOBEKa https://m.edsoo.ru/863eaeca2
PesepBubIil ypok. O600611eHNE 11O
19 TeMe «BO3HUKHOBEHUE 1 pa3BUTHE



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e

20

DKOJIOTHS KaK HayKa

Cpenpl 00UTaHUS U YKOJIOTHYECKUE

bu6nmoreka [JOK

21
(bakTopbl https://m.edsoo.ru/863eafec
AbnoTtnueckue GpaxkTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 aCTEHUH U3 Pa3HBIX MECT 0.5 bubmmorexa [IOK
P P ' https://m.eds00.ru/863eb10e
obutanusi». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHTHE YEPEHKOB KOJIEyCa)
Bbu6mmorexa [JOK
23 buornueckue gakro
HOTHHECKNE (paKTOpb! https://m.edsoo.ru/863eb348
DKOJIOrM4eCKHEe XapaKTepUCTUKU
nomysiun. [Ipaktndeckas padora
24 No 2 «Iloacuér miaoTHOCTH 0.5
TIOTTYJISIINE Pa3HBIX BUJIOB
pacTeHuin»
75 Coo0miecTBa OpraHU3MOB — bubnnorexa [JOK
OuoIIeHO03 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKUE CHUCTEMBI bubmuoreka [{OK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI bubmorexa [TOK
. P JIBL. https://m.edso00.ru/863eb5fa
CoiictBa 3xocuctem. Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas bubnuoreka [IOK

3KOocUcTEMA 3EMITU

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



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuorexa [JOK
onocdepnr https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emiu 1

1 CocymiecTBoBaHUE IPUPOABI U 1 bubnnorexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011I€HNE TEMBI

34 «Coo0111ecTBa M 9KOJOTHYECKHE |
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O0 14 )5

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

buonorus: 10 xnacc: 6a30Bbiii ypoBenb: yueonuk/ [laceunuk B.B., Kamenckuit
A.A., Py6uoB A.M. u npyrue /Ilox pen. [laceunuka B.B. — Mocksa:
[IpocBemienue, 2024

buosnorus: 11 knacc: 6a30Bbii ypoBeHb: yueOHuk/ [laceunuk B.B.,
Kamenckuii A.A., Py6ioB A.M. u npyrue /Ilox pen. Ilaceunuka B.B. —

Mockaa: IIpocenienue, 2024

METOANYECKHUE MATEPUAJIBI IJISd YYUTEJA
buonorus. [loypounsie pazpadotku. 10-11 knaccel. bazoBblit ypoBeHb.

[Taceunuk B.., IlIsenoB I'.I"., Edumora T.M.

IHHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
http://fcior.edu.ru/ http://www.uroki.net https://resh.edu.ru

https://interneturok.ru/



