rocyaapcTBeHHoe 0I0IKeTHOe 001Ie00pa3oBaTejbHOe yupe:xkaenne Camapckoii 06acTu
cpeaHsisi 001meo0pa3oBaTe/ibHAs IK0Ja ¢. XHUJIKOBO
MYHHUIMNATbHOTO paiioHa KpacHosipckuii Camapckoii o6actu

«PaccmoTpeHo» «IIpoBepeno» «YTBEpKAAIO»
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PABOYASA ITPOI'PAMMA

yueOHOro npeamera «buosorus» (6a30Bblii ypoBeHb)

s obyvaromuxcst 10-11kmacco

[Ipenmer (kypc) buosiorus
Krnacc 10-11
Jns u3ydeHus: OMONOTMH Ha 0a30BOM YPOBHE CpEIHEro odmiero oOpa3oBaHUsI OTBOIUTCS 68

gacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 knacce — 34 yaca (1 yac B Hezedro).
CocraBnena B cootBeTcTBHU ¢ DenepanpHOil paboueit mporpamMmoii mo buonorum.

YV4eOHUuKu:

1. Tlaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilon pen. [laceunuka B.B.buonorus, 10
KJacc,AkuuoHepHoe obectBo «M3narensctBo «IIpocsemenuer», 2023
2. Tlaceunmk B.B., Kamenckuit A.A., Py6roB A.M. u npyrue /Tlox pexn. [laceunnka B.B.buonorus, 11

kiacc,AxinonepHoe oomectBo «M3natensctBo «IIpocBemnienuey, 2023

CocraBuTens:
M3arymiaes M.X.
yauTeNns ONOJIOTHH

¢. XuikoBo, 2024



IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETHUYECKYIO OCHOBY IS
OTIPEJICNICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4YEOHOro MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie Tmonoxkenus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, COoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX TEIIX U
MPUHLNNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEOHETO
obmero o6OpasoBanuss B Poccuiickoit denepanuu, a TakkKe IOJTOKEHHUS O
cnenuguke OMoJIoruM, €€ 3HaYeHUH B MMO3HAHUU >KMBOW IPUPOABI U 00eCTeueHun
CYILIECTBOBAHMSI YeJIOBeYECKOro obOimiecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKITMHM MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MpelcTaBlIeHHWE O IensX, 00 oOmiei
cTpaTeruu OOy4YeHHs], BOCHUTAHUSI U Pa3BUTUS OOyYAIOIMIMXCS CPEICTBAMHU
yueOHOTO Tmpeamera «buonorus», omnpenenser o0sA3aTelbHOE MPEAMETHOE
COJepKaHHWe, €ro CTPYKTypy, pacopeielieHue IO pa3faenaMm ¢u  TeMaw,
PEKOMEHyeMYIO TMOCJIEI0BAaTEIbHOCTh M3YUYEHUsI Y4eOHOro Marepuana ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€i, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yJarOImuXCsl.

B nporpaMmMe mo OuosoruM TaKXKe YUYUTHIBAIOTCA TpPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TIPEIMETHBIM pe3yJbTaTam
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB YueOHO-TIO3HABATEIHHOMN
TEATENHbHOCTH/YICOHBIX JEHCTBUN OOYydYaIOIMUXCSA IO OCBOEHHUIO COJICP KAHUS
OMOJIOrMYecKoro 00pa3oBaHMUI.

B nporpamme no Ouonorun (1011 kimaccel, 6a30BbIi YpOBEHB) peain30BaH
MPUHINAN TPEEMCTBEHHOCTH B HW3YYEHHUM OuWojoruu, Onarogapsi uyeMmy B HeH
MPOCMATPUBAETCS HAMNPABICHHOCTh HA pa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopmHupoBaHUEM €CTECTBEHHO-HAYYHOT0  MHPOBO33PEHU, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABICHUN O 3J0pPOBOM
oOpa3e XHM3HM U OEpeKHbIM OTHOLIEHHWEM K OKpYXalolled MPUPOTHOUN cpene.
[TosToMy Hapsany ¢ U3ydye€HHEM OOIICOMOJOTMYECKUX TEOPUM, a TaKkKe 3HAHUU O
CTPOCHUU KMBBIX CUCTEM PAa3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTMM yAENEHO BHHUMAaHHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIS PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(UIAKTUKU HACICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHUS HKOJIOTUYECKHU
1IeJIeCO00pa3HOro TMOBEJIEHUS B OKPYXKAIOIIeW MNpUpOIHON cpene, aHaliu3a
BIIUSIHUSL XO3SMCTBEHHON JESATEILHOCTH YEJOBEKa HAa COCTOSHUE MPUPOAHBIX U



MCKYCCTBEHHBIX IKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPABICHHOCTH
yuyeOHoro npeamera «buonorus» mpoarKTOBAaHO HEOOXOAMMOCTBIO OOECIICUECHHUS
YCJIOBHUM JUIsl pEHIEHUs] OJJHOM M3 aKTyaJbHBIX 33]a4 IIKOJIBHOTO OMOJIOrMYECKOTO
oOpa3zoBaHus, KoTOopas mpenanonaraeT (GOpMUPOBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBATHCA K W3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buosnoruss Ha ypoBHE cpeaHero ooOmero 0oOpa3oBaHHS 3aHUMAET Ba)XKHOE
Mecto. Ona obOecneunBaer (HOPMUPOBAHUE Yy OOYYAIOIIUXCA MPEACTABICHUU O
HAy4YHOW KapTUHE MHpA, PACIIUPSET W 0000IIaeT 3HAHUS O KUBOUM Mpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpTraHM3allid MU HBOJIIOIMH, CO3IAET
YCIOBHSI  JUIA: TIO3HAHWS  3aKOHOB  JKMBOW  TNPUPOABI,  (GopMupoBaHUS
(YHKLIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3J0pPOBOrO0 M Oe3omacHoro ooOpasa
KU3HU, IKOJIOTHUYECKOTO MBIIIICHUS, IIEHHOCTHOTO OTHOIIEHUS K KMUBOU TIPHUPOJIE
U YETIOBEKY.

Bosbioe 3HaYeHHEe OMOIOTHS UMEET TaK)Ke NI PEIICHUS BOCTIMTATEIILHBIX
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero oOpa3oBaHMs,  COLMAIU3ALUU
oOyuaroruxcs. M3ydyenne Omonoruu oOecrednBaeT yCiaoBHs Uit (HOPMUPOBAHUS
WUHTEJUIEKTYaJbHBIX, KOMMYHUKAIMOHHBIX W HMH(QOPMALIMOHHBIX HABBIKOB,
ACTETUYECKOW KYJIBTYpPBI, CIIOCOOCTBYET HMHTETPAlMM OWOJIOTHYECKUX 3HAHUH C
MIPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O MPEIHA3HAYCHHH YYEOHOTrO MpeameTa
«buonorus» CcOCTaBUIM OCHOBY I ONpEIETCHUsT MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHus, MPEACTaBICHHOr0 B IporpaMme IO
OHOJIOrUu.

Ot6op comepxanus yueOHOro mpenmera «buomorus» Ha 06a30BOM ypOBHE
OCYHIECTBIEH C MO3UIMHA KYyJIbTYpOCOOOPA3HOTO TMOJX0JIa, B COOTBETCTBUH C
KOTOPBIM OOYyYaroIIHecs] TOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, ONpPEACNSIIONME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPYJKAOIIEH IMPUPOJHON cpejie, BOCTPEOOBaHHBIC B ITOBCEIHEBHOMN
KU3HU U MPAKTHUECKOM naestenbHOCTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHHM
3aHMMAIOT 3JIEMEHTHI COJIEP KaHMsl, KOTOPbIE CIY>KaT OCHOBOU Jyist (hOPMHUPOBAHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'YMaHH3aIluU
OMOJIOTUYECKOTO 00pa30BAHMSL.

CTpyKTypuUpOBaHUE COJECp)KaHHMS Y4YEeOHOro MaTepuajia B Mporpamme Mo
OMOJIOTMM OCYILECTBICHO € YYETOM NPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPUPOBI, O €€ YPOBHEBOI OpraHU3aIluu U
HBONIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOUIUE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl



Hay4yHOro no3HaHus», «Kierka kak Ouonoruyeckass cucreMa», «OpraHu3M Kak
Oouonornyeckas cucreMa», «CucreMa M MHOTOOOpasve OpraHUYeCKOTO MHPay,
«IBOTIOLMS KUBON TPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lene u3yueHus yuyeOHoro mnpeamera «buosorus»» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYyYaOIIMMHCS 3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHATIHHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JEHCTBUH B OTHOILIEHUM OOBEKTOB
YKUBOU MPUPOJIbI U PEUICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTwkenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CIeurnBaeTCs PEIICHUEM CIIEeAYIONINX 3a/1a4:

OCBOCHHME OOYyYalOIIMMKCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOpUSsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyXalllUX OCHOBOU
st (opMUpOBaHUST TPENICTABIEHUH O €CTECTBEHHO-HAYYHOW KapTHHE MUpPa, O
METOJIaX HAyYHOTO MO3HAHHUS, CTPOCHUH, MHOTO0Opa3ui U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3alluH, BBIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIOIIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHadM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, MACH M TOAXOJOB K M3YYCHHUIO >KHUBBIX CHCTEM
Pa3HOI0 ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOydJarommxcst oOmei KyJabTypsl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa KWBOW MPUPOJBI HAa OCHOBAHMM 3HAHMM M OMbITA, MOJIYYEHHBIX IIPU
M3yYEeHUH OHOJIOTHH;

dbopmupoBaHre y OOy4YaOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESITENIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOJIOTHH;

BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM >KMBOMU
MIPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUS STUIECKUX
HOPM TP MPOBEJICHNN OMOJIOTUYECKUX UCCIIEI0BAHMI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TOBBIIMICHUS YPOBHS
AKOJIOTHUYECKOUN KYJIbTYpbl, 1U1sl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHI B MOBCEIHEBHOW KU3HU JJIS
OLIEHKH TIOCJIEICTBUI CBOEU AEATEIBHOCTH M0 OTHOLIEHUIO K OKPYXAIOIIEH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00s1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOSIIMM B
COCTaB MpeaMeTHOU 001acTH «ECTECTBEHHO-HAyYHBIE PEAMETHD.



Jyist u3ydenust Onosoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hegeno), B 11 kimacce — 34
yaca (1 gac B Hezen0).



COILEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduei, 3STUKOM, SCTETUKON U MPaBOM.
Pons Ouonoruu B (HOpPMHUPOBAHUM COBPEMEHHOM HAyYyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl TO3HAHUS KUBOUW PUPOJIbI (HAOIIO/ICHHE, IKCIIEPUMEHT, ONTMCAHHKE,
U3MepeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKass o00paldoTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabmuier 1 cxeMbl: «MeTo bl TO3HAHUS KUBOM TIPUPOIBI.

JlaGopaTopHble U MPaAaKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
W3Y4YCHUU OMOJOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPTraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudre
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U BX pa3zHooOpasne. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHIT), OnocepHBIi.

JdeMoHcTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MIPU3HAKU KU3HW», «YPOBHHU OpraHU3aIUU
KUBOU IPUPOABDY.

O6opynoBanue: Mmojenb mosekyisl JJHK.

Tema 3. XumMuuecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKAN COCTaB KJIETKH. XUMHYECKUE IJIEMEHTBI: MaKpPO3JEMEHTHI,
MHKpPO3JIEMEHTBL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpaAIbHBIX BemleCTB B KieTke. lloanmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHHMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MOJeKydbl (TIEpBUYHAS, BTOPUYHAS,, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonormveckue Katanu3atopbl. CtpoeHue QepMeHra:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuupuyHoctb. Kodepmentsl. ButamMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUYECKUX KaTaJlu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a u  Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JaKTo3a) M MoJIMcaxapulbl (Kpaxmaj, TJMKOTEH,
HeJuToI103a). buonorndeckue GyHKIUU YTIIEBOOB.

Jlumuasl:  Tpurauuepuabl, Qochomunuasl, crepouabl. ['uapoduibHO-
ruapopoOHble  cBoiicTBa. buonormyeckne ¢yHkunu JunuaoB. CpaBHEHUE
YTJIE€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie xkucnotsl: JIHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCHOT. Ctpoenune u ¢pyukuuu JJHK. Crpoenue u @pynknuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIMU.

[uronorusa — Hayka o kierke. Knerounas teopust — mpuMep B3auMOIEUCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUEHHS KIIETKU.

Knerka xak 1enoctHas >kuBass cuctema. OOIMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, moisekyael JIHK kak renernueckmii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KI€TOK: »yKapuoTHYecKass M mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsI MPOKapHOTUYECKON KieTku. Knerounas crenka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KIETKH. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIHMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa u pyHkuuu. Llutomnasma u eé
opranouipl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapar ['ombmxw,
mu3ocombl. [lomyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoxxknenne MUTOXOHIApUM u TwiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOUAO0B KJIETKU. BKIiItoueHus.

Snpo — peryasTopHbld HeHTp kieTku. CTpoeHue saapa: siaepHas 000JouKa,
KapuoIljla3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEHIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. llInennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnipeneneHne XMMHUYECKUX JJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XuMHIECKUX JJIEMEHTOB B )KUBOW MPUPOIEY.

Tabmunsr u cxemsl: «llepuonnyeckass Tabauna XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BO/Ib», «brocunTes Oenka», « CTpoeHue MOJIeKyJibl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIEKyIIbI



AT®», «CtpoeHue 3yKapuoTH4YECKOM KIEeTKW», «CTpoeHHEe >KMBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIETKWY,
«CTpoeHue apa KIETKN», « YTIeBOIbD, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHUE I MPOBEICHHUS
HAOMIOACHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaboparopHass pabora Ne 1. «/3yyeHue KaTadUTUYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHasi padora No 2. «V3ydeHue CTpOEHHsI KIETOK pPacTeHHI,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U HUX
OMKMCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNH OOMEH) 1
JTUCCUMWISIIUSL (PHEpreTUYecKuii OOMEH) — JBE CTOPOHBI E€IMHOIrO0 Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BELIECTB W JHEPrud B IOHUMAaHHUU
MeTabou3ma.

Tunel oOMeHa BenecTB: aBTOTpO(HBINA U reTepoTpodHbiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas u TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuii cpeabl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIECHUS €r0
MIPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIONIEe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3emie.

DOHepreTnueckuii oOMeH B KieTke. PaciernsieHue BeIIeCTB, BbIACICHUE U
aKKyMYJUpPOBAaHHE DSHEPrud B KIETKE. OTalbl JHEPreTUHYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHue, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. ['enermueckas wuHpopmauus u JHK.
Peanuzauust reHetuueckoil mH(opManuum B KieTKe. ['€HETHYEeCKHMH KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuate3 PHK. Tpaucnsmus — OuocunTes
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHOKucCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsie popMmbl xu3HU — BUpYChl. cTopust oTkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOCGHHUS ¥ JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX W 4YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc mmmynozaepunurta yenoseka (BMIY) — Bo3Oyaurens CIIN/da.



OOpatHass  TpaHCKpUIIIUS, peBepTaza W  uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaAHUI.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konesnos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel muTanus», «Merabonmuam», «MUTOXOHAPHUSY,
«JHepreTudeckuii oomen», «Xiopormtacty, «Potocuntes», «Ctpoenune JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTte3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/da,
OakTepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: moxaenu-anunkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CtpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkeHHe 1 MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounblii 1ukiI, wWiM >KU3HCHHBIM MK KiIeTkd. MHTepdasza um MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JlunouaHeldi M TAlUIOUJIHBIA ~ XpPOMOCOMHBIE  HaOoOpbl.  XpOMATHBIL.
[utonornueckue OCHOBBI PA3MHOXKEHHUS W MHAUBUIYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenne xietkun — muto3. Craauum muto3a. IIpomecchl, nmpoucxoadimme Ha
Pa3HbIX CTAIUIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi rTuO€NIb KJIETKH — aromTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAaHWE OJIHO- WU MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TATUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJIs CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTIANYHS OT OECTIOIOTO.

Meito3. Craguu Mmeiio3a. IIporecchl, Npoucxoadiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmbICa U
3HAYEHHUE MENO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie *ene3bl: CEMEHHMKHA M ssudHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrepMaTo30u]l, SHUIEKIIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK M crepmaTo3ounoB. OmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(3mMOpuorenes). Jrtanbl SMOPHOHAIBHOTO PA3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOsieHne, TacTpyisanus, opraHoreHes. [locTamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPHUOHANILHOTO PAa3BUTUA: MpsMOE, HemnpsaAMoe (JInuyuHOuHOe). Biusnue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHnii. OHTOr€HE3 I[BETKOBOTO PACTEHHS: CTPOEHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumer u cxeMbl: «®DoOpMBbI Pa3MHOKEHHS OPraHM3MOBY», «J[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kieTkn Oakrepuil», «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukimy, «Pemnmukanus JJHK», «Mwutosy,
«Meiiosy, «IIpsMoe u HenpsiMmoe pa3BUTHE», «I'aMeToreHe3 y MICKONMUTAIOUINX U
yesioBeKay, «OCHOBHBIE CTauU OHTOIEHE3a).

O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOIIETO», «SHIEKIeTKAa MICKOIHUTAMEro», «KapuoknHes B KJIETKax
KOpeIlIKa JyKa», MarHUTHas MOJAEb-alIUIuKaus «JleaeHue KIeTKu», MOMIEIb
JTHK, mozaenb MetadazHoil XpoOMOCOMBI.

JlaGopaTopHbie M IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmiomeHme MuTO3a B KIE€TKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabota Ne 4. «M3yueHue CTpOEHHUsI TOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M HN3MEHYUBOCTH OPraHNU3MOB.

IIpenmert u 3aaun reHeTUKU. McTopus pa3Butusa reHeTuku. Posb nuronoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHKU. BKiam poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPUAOJIOTHYECKUM,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHEeTHYeCcKknii). (OCHOBHBIE TE€HETHUYECKHE
noHATHs. ['eHeTrndeckass CHUMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE . MeHnaeneM.
MonorubpugHoe ckpenBaHue. 3aKOH eauHOooOpa3usi TUOPUIOB TMEPBOTO
nokoyieHus. IlpaBuio JOMUHMpOBaHMS. 3aKOH PpACHICIVICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oHOE M HEeMOJHOE IOMUHUPOBAHUE.

JlurnOpuHOEe  CKpelIMBaHWe. 3aKOH  HE3aBUCHUMOTO  HaCJEOBaHUS
npu3HakoB.  [lUTOreHeTHMYeCKWEe  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHUS.
Ananu3upyroliee ckpeniuBanue. VMcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBaHUS
JUTSL OTIpeIeNIeHUsI TeHOTHUITa 0COOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHHMIO T'€HOB. HapylieHne cuemnieHus reHoB B Pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas TE€OpUs HACIIECICTBEHHOCTH. [ eHeTu4YeCKre KapThl.



I'enetnka mosia. XpoMOCOMHOE OIpeeieHUE Mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omMorameTHble W TeTeporaMeTHble OpraHu3Mmbl. HaclenoBaHue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3meHunBOoCTh. BHIbI H3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHON M3MEHUYMBOCTH. BapualimoHHBIN psij ¥ BapualldOHHAs KprBasi.
Hopma peakuuu npuszHaka. KonnyecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBenHas, WiM TeHOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOMHaTHBHaS
U3MEHYMBOCTh. MeHo3 U TMOJOBOM TMpoIecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHbBIE, TeHOMHbIE. YacToTa v mpuYnHbBl MyTaluii. MyTtareHasie (haKTopsbl.
3aKOH TOMOJIOTHYECKUX PAJ0B B HachaeAcTBeHHOW n3menunBocty H. V. BaBumosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3BMEHYHUBOCT.

I'enetnka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETHKU
YeJIOBEKA: TeHeaIOTHYCCKUM, OTM3HEIOBEIN, IIUTOTCHETHIYCCKUM, OMOXUMUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKH . CoBpeMeHHOE OIpEeICIEHUE FEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHUCIIEC C MOMOIIbIO
[111P-ananu3a. HacnenacTtBeHnnbie 3a0ojeBaHUsS 4YeIOBEKA: TI€HHBIC OOJIE3HH,
00JIe3HU C HACJEJCTBEHHOM MPEApacHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTvueckue U TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKH. [IpUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPOPUIAKTHKHA U JICUCHHUS T€HETUUECCKUX
Oose3Hel. MeauKo-reHETHYECKOe KOHCYJIbTUpPOBaHME. 3HAUCHUE MEIUIIMHCKON
TE€HETUKH B MPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeI0OBEKa.

JdeMoHCTpanuu:

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

TaOmunel W CXEMBL: «MoOHOTMOPUAHOE  CKpEIlMBaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pAacCHICIJICHUS W €ro IUTOTreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpuaHoe  CKpeluBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemiuBaHus»,  «Meio3y,
«B3auMonencTere ajIeNbHBIX T'€HOBY», «l'€HeTHMYecKMe KapThl pACTEHUH,
KUBOTHBIX W 4eJoBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HacJeIO0BaHUsI,
CLUEIUIEHHOTO ¢ moJioMm», «KapuoTunbl uyenmoBeka M JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
(bakTopay, «I'eHeTuka rpynn KpoBu», « MyTallMOHHasi U3MEHYUBOCTD.

OGopynoBaHue: MoJEIH-aNIUINKAIM  «MOHOTHOPUIHOE CKPEITUBAHHC,
«HemnomHoe nmoMuHMpoOBaHuEe», «JlurnbpuaHoe ckpenuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKOI W MuKporpenapar «J[pozodumia» (HOpMa, MyTaruu
(G opMBI KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnast pabora Ne 5. «3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(PUKAIIMOHHON U3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO PsAZla U BAPUALIMOHHON KPUBOW.

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30uiabl Ha TOTOBBIX
MHKpOITperapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBlieHHME U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak HayKa U MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTr000pas3us
KYJIbTYPHBIX pacTeHHi. [IeHTpbl MPOUCXOXKAEHUA JOMAIHUX XUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeIeKIIUU. MacCcoBBI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUHW U KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
cKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE YHUCTHIX JIMHUM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPHIMHT.
Otnanéunas rtuOpuausanus U €€ ycrnexu. VICKyCCTBEHHBIH MyTareHes |
NOJIyYEHHUE TOJUILUIOUAOB. JIOCTMKEHUSA CENEKIMH PAcTEeHUW, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. IJTambl
co3ganust pexomOmHanTHOW JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHx)eHepud. Knerounsle KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

OKkojornyeckue M 3tudyeckue  npoodisembl. MO —  reHeTHuyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. W. BaBumos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBanoB.

TaGaumbsl u cxembl: kapta «LIeHTpBl TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl ToMamHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuanzanusy, «Padotsl akagemuka M. @. BanoBay,
«Ilomumnoungus», «OObekThl OMOTEXHONOTMW», «KileTouHble KyJIbTYpel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TIOAO0B U KOPHEIUIONO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble M NpaKkTHYecKue padoThl:

Okckypeuss «OCHOBHBIE METOIBl M JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOLIHOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenscTBa HBoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONHMCH, IEPEXOIHbIE (POPMBI.
buoreorpadpudeckue: cxoncTBo U paznuuue GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyus SMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIEC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyJIApHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX MyTeHd y Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpenmocbuikn  BO3HMKHOBEHUS
JapBUHK3MA. J[BWXKylIuMe CHiIBl SBOMIONMHM BUAOB 1O J[lapBuHy (uM30BITOUHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JBuxymre cuibl ((hakTOphbl) SBOIIONMK BHUIIOB B MPUPOJE. MyTallMOHHBIH
npolecc M KOMOWMHATHMBHAsT M3MEHYMBOCTH. llomynsinuoHHbIE BOJIHBI U JApedd
reHoB. M3oauust 1 MUrparusi.

EctectBennblii otb60p — HampaBmsiiomuid ¢akrtop sBomound. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6iIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOMIOUUU. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTALIUY.

Bun wu BupgooOpazoBanue. Kpurepunm Buzma. OcHOBHbBIE  (DOpMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

MakpoosBosorusi. DPopMbl  IBONIOIMUMU:  (UIETHYECKAs, JTUBEPreHTHAs,
KOHBEpIreHTHas, napajuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IponcxoxieHHe OT HeCNEeUHATM3UPOBAHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAs paguanus.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapeun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepios.

Tabnuupl n cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apobliin
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOTrO0Opa3ne COpTOB PACTCHUIDY,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTalmonHas
M3MEHYMUBOCTH», «ApoMopdo3b», «Unuoamantauuu», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMHU OKPACKH,
Ha0op IUIOAOB U CeMsH, KoyuleKius «lIpumepsbl 3alIMTHBIX MPUCIOCOONEHUN y
KUBOTHBIX», MOjeNb «OCHOBHBIC HANPABJICHHS SBOJIONUN», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra I0O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «DOpMbl COXPAHHOCTH
WCKOIAEMbIX JKMBOTHBIX M pacTeHUW», Mojenb ammukanus «llepexpéct
XpOMOCOM», BJIaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jlpo3oduna» (HopMa, MyTanuu (pOpMbI KPBUILEB U
OKpPACKH Tena).

JlaGopaTopHbie M NIpakTHYecKUue padoThl:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaboparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TPEACTABICHUS O 3apOXKICHUU >KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: a0uoreHe3 W MaHchepMus. XUMUYECKas
ABOMIOLMS. AOHMOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3BoJtoIMU. HavanbHbie 3Tamnsl
ouonoruveckor sposroruu. ['mnoreza PHK-mupa. ®opmupoBanne mMmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM W HX 3BOJIOLMSL.
DopMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas dspa u e€ Tmepuoabl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

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



XapakTepucTuKa KJIMMaTa U TeoJornYecKux mpoieccoB. OCHOBHBIE 3TaIlb
HBOJIIOIMU PACTUTENIBHOTO M S>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
KUBOTHBIX. [losiBIEHHE, paclBET U BEIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpakeHue 3BOIoUUU. OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

DBOJIIOIMSA YENIOBEKa. AHTPOIOJIOTUA KaKk Hayka. Pa3Butue npeacTaBieHui o
MPOUCXOXKJIEHUHU ueJoBeka. Meroabsl H3ydeHUs aHTpornorenesa. CxonactBa u
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JIBroky1ue cuibl  (axTopsn) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTEeCTBEHHbIH 0TOOp. OOIIecTBeHHbI 00pa3  >KU3HH,
M3rOTOBIIEHUE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenblid, YemoBek npsMoxoasmuid, YemoBek HeaHIEPTAIbCKUM, YenoBek
pasymHbIiii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBaHHUS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHU.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioOMJHAsA  (PKBATOpUAJbHASs),  MOHIOJOWAHAs
(a3uarcko-amepukaHnckasi).  YepTsl  MPUCIOCOONEHHOCTH  TpEICTaBUTENEH
YeJIOBEUECKUX pPac K YCJIOBHUSM CYIIECTBOBaHMs. EJMHCTBO uegoBedyecKUX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Peau, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuier 1 cxembl: «Bo3aukHoBenme ConMHEUHOM CcHUCTEMBI», «PasButue
opraHuueckoro wmupa», «PacturenpHas KieTka», <« KuBOTHas  KieTKay,
«IIpokapunornueckas Kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUsI 4YelIOBEKa M UeJI0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKUX  HAXOIOK  IPEIKOB
COBPEMEHHOI0 4YeJlOBeKay», «llpeBHenmume moam», «lpesHue momn», «llepBbie
COBPEMEHHBIE JIIOJIN», «HET0BEYECKHUE PACHD».

O6opynoBanue:  Mymsiku  «I[IpoucxoxxaeHnue — 4yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEepTajablld, KPOMAaHbOHLA), CIEHKH WIH
M300pKEHHUSI KAaMEHHBIX OpYyJIud TEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoxpoHoyoruueckas Tabnumna, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOMAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie M IpakTHYecKUue padoThbl:

[IpakTuueckast padora Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHUs «IBOJIOIUSI OPraHUYECKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIM WM KPaeBETUECKUN My3€i).

Tema 3. Opranu3Mbl 4 OKpYy:KaIias cpeaa.

DKoJIOrus Kak HayKa. 3aaud U pa3zeibl 3KOJOTUH. MeTObl IKOJIOTMYECKUX
MCCJIEIOBAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3[YyIIIHAs, MOYBEHHAs,
BHYTPHUOPTIaHU3MEHHAS.

Okonornyeckue (aktopel. Krnaccupukamuss SKOJOTHYECKUX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME M aHTpONoreHHble. JlelcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTAaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buotnueckue bakTOopHI. Buner OMOTHYECKUX B3aUMO/IECHICTBHUM:
KOHKYPEHIIUs, XUIIHUYECTBO, cUMOUO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HadeHHe OWOTHYECKHMX B3aUMOJEHCTBUH I CYIIECTBOBAHUS
OpPraHU3MOB B NPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKU nonyisauud. OCHOBHbIE MOKa3aTelu
MOMYJISILMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YMCIEHHOCTH NOITYJISIUU U €€ peryJsisauus.

JdeMoHcTpanuu:

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

Tabmuuper 1 cxemsl: kapta «lIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®otonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJSUU HHDY30pUHU-Ty henbkuy, «[lumieBsie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdosnorndeckrie 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHH.

JlabopatopHasi pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «IloacyéT MIOTHOCTH NOMYJSALUMNA Pa3HBIX BUIOB
PACTEHHUI».

Tema 4. Coo0mecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBs3u B
ouoneHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonsitue 00 »sKocucreme W
ouoreoneHoze. @OYHKIMOHATbHBIE KOMIIOHEHTBl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU JKOCUCTEMBI. [luiieBble 1EeMUM W CETH.
OcHOBHBIE TIOKa3aTeNu SKOCUCTEMBbI: Ouomacca, NPOAYKIHUSA. IKOJIOTHMYECKHE
nUpamMubl: MPOIYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMs, pa3BuTHe. CyKueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOIO Jieca.

AHTpPONOTrE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrtop ycrolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pazHoOOpasus Ha 3emIle.

Vuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMoOchepbl Kak
r00aIbHOM 3KocHCTeMbl. J[MHaMuueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTbl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emau. AHTpororeHHbie U3MEeHEeHUs B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MPUPOABI u YEJI0BEUYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallOHATBLHOTO
yOpaBJICHUS] TPUPOJHBIMU pecypcaMd M HX UCIHOJIb3oBaHUE. JlOCTHXKEeHUs
OMOJIOTUHU U OXpaHa MPUPO/IbI.

JlemoHcTpanuu:

[Toptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuuer u cxembl: «llumnieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobOmiectBay, «llenn nutanusy, «IKoJOTHYECKAs] HUPAMHIAY,
«buocdepa u yenosek», «IKocucTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCHUCTEMA
XBOMHOro Jjeca», «buoneHos Bogoémay, «ArpoueHos3», «lIpumepHbie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUS HAa  MOpUpoay», «BaxkHeimne HUCTOYHUKH
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHelInash cOCTaBISAIOIIAS
ounochepr», «DakTopel Aerpaganuu mnousy, «llapHukoseiii 3¢pdexT», «DakTopsl
pPaAMOaKTUBHOTO 3arps3HeHus Ounocdeprb», «OOmas crTpykrypa Ouochepsn,
«PacnpocTpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopenb-anmukanus «Tunuuasle OMOLEHO3b», TepOapuii
«PacturenbHBIe COOOIIECTBAY, KOUICKIIUH «bHoIIeHO03», «BpeauTenn BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM pAcTeHUH W
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HbIM HKOJIOTMYECKUM TpYyIIaM OJHOTO BHUA,



Kpacnas xuura Poccuiickoit ®enepanun, u300pakeHUS OXpaHSEMBIX BHUIOB
PAcTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOEHHUS  OOydYalOIIMMHUCS TPOrpaMM  CpemHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKType JIMYHOCTHBIX pEe3yJbTaTOB OCBOCHUs npeaMmera «buosorus»
BBIJICJICHBI CJIEAYIONIHME COCTABJISIONIME: OCO3HAHUE OO0YYarOIMMUCSI POCCUUCKOMN
rpaXkJaHCKON MUJACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPEACNICHNUI0, HaJu4Yhue MOTHUBaMM K OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIMKN pPA3BUTHS OHUOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENIBHOCTA I[IEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIUMUA CHCTEME
OMOJOTMYECKOTO  00pa3oBaHWs, HAJIMYUME HSKOJOTHYECKOrOo IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» mnocturarorcs B
CANHCTBE YYCOHOW ¥ BOCHUTATEIBHOW JACSITEIIBHOCTH B COOTBETCTBHUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECcCaM CaMOIIO3HAHUs, CAMOBOCHUTAHUSI U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM TMIO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY W IIPABONOPSIAKY, YEJIOBEKY TPyJa U CTApLIEMy ITOKOJICHUIO,
B3aUMHOI'O0 YBaKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO H
TpaJUIMsM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPYXaroUen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMSI YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, pacHIUpeHHE >KU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE pPeaau3allii OCHOBHBIX HaIpaBIICHUM
BOCHUTATEIIbHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YUaIOIIErocsi Kak akKTUBHOTO U

OTBETCTBEHHOTO 4WI€HA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEW, YyBa)KE€HUE
3aKOHA W IIPaBONOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TIPU CO3IaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX U MO3HABATEJbHBIX 3a/1ay, BHIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBAaTh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSMHU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIHLHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH WUJICHTUYHOCTH,
NaTPUOTU3MA, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIepen
Ponunon, ropmoctu 3a cBOW Kpad, cBOO PoauHy, CBOM S3BIK U KYyJIBTYpY,
MPONUIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIECHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO O0IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3amure OTedecTBa,
OTBETCTBEHHOCTh 32 €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOJIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuuaMu Haponos Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUI;



MMOHMMAHUE 3MOIIMOHATBHOTO BO3/ICUCTBUS KUBOIM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIArONmoJIy4Yns:

NOHMMaHUE W peanu3alus 370pOBOr0 U 0Oe30macHoro obpasza >KU3HH
(3m0poBO€  TIHMTaHHWE, COONIIOJIEHWE TUTHMEHUYECKUX TPaBUI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryispHas ¢usndyeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHWE IIEHHOCTU TPaBUJ HHIWBUAYAJIBHOTO U  KOJIJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JHOJIEH;

OCO3HAHHE TOCIEACTBUN U HEMPHUATHS BPEIAHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LEHHOCTH MacTepCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iudHbIM cepam mpodecCHoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  Peau30BBIBATH
COOCTBEHHbIE KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

HKOJIOTHYECKH II€JeCO00pa3HOE OTHOIICHHE K TMPHUPOJAE KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI HKOJOTUYECKON KyJbTYphl: MPUOOPETEHUE OMbITA
IJIAHUPOBAHMUSI TIOCTYNIKOB W OLUEHKHM WX BO3MOXHBIX TOCJIEACTBUU ISl
OKpY>KaroILIEH CPEbI;

OCO3HAHHME TJI00aJBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHMST W YMEHHUS TMPU PEIIeHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIbHBIM
MPUPOONOIb30BaHUEM  (COONIOZEHUE  TpaBWil  TOBEACHHS B INPHUPOJIE,
HaIMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChephI);



AKTUBHOE  HEINpUIATHUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKaAKOUIEH
OPUPOAHON Cpejie, YMEHHE MPOrHO3UPOBATh HEOJIArOMPHUSTHBIE KOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeSATETbHOCTU AKOJIOTHYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEIbHOW, KOMMYHHMKAaTHUBHON M COLMAJIbHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOUN JIEATEIIBHOCTH SKOJOTHUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJbTYphl Kak CpEACTBa
B3aUMOJEHCTBHS MEXIY JIFOAbMU U MTO3HAHUS MUPA;

MOHMMaHWe cheru@UKA OHOJIOTMM KaK HayKd, OCO3HaHUs €€ poJiu B
(dbopMUpPOBAHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIE€JIO0CTHOTO
MpeacTaBlieHusT 00 OKpYXKaloleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJIOTUM JJISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieuyeHus: HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh  PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBa, MOMCKA MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
obecrieueHusi mepexojla K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUUW OMOJOTMUECKHUX 3HAHUM B IEJSIX
MOBBIIIIEHUS OOIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydarommuxcs, GopMHUPyEMOM
IpU U3y4YEHUU OMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJIy4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPA U MPOUCXOASANINX B HEM W3MECHEHH,
yMEHUE JieJaTh OOOCHOBAaHHBIC 3aKJIOYEHHsS Ha OCHOBE Hay4HBIX (AKTOB H
MMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTMYECKUE 3HAHMS IS
penieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIlUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEPHIBHOMY  OOpa30BaHHIO U
caM000pa3oBaHUIO, K AKTUBHOMY TIOJYUYEHHIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJabTaThl OCBOCHHS yd4eOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YUMble 711 (OPMUPOBAHUS MHMPOBO33PEHUS OOyHarONIUXCs
MEXTUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKaIOIINe
LETIOCTHOCTh HAy4YHOM KapTUHbI MHUpa U cCHeUuPUKy METOJ0B MO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTrUs, SIBIICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJe/OBaHNe,  HaAOIIOJICHUE, HU3MEpPEHHe,  IKCICPUMEHT ©  JIPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JeHCTBUS (IIO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

PETYJIATUBHBIE), o0ecreunBaroIme dbopmupoBanue GyHKIMOHATHHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
00yJaromxcs UCTIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIC,

MHUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBHUS B
MMO3HABATEIbHOW U COMAIIBHON ITPAKTHUKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEr0 OOIIEro
00pa3oBaHUs TOHKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMH
AeCTBUSIMM:

1) 0a30Bble JJOruvYecKme aeicTBUs:

CaMOCTOSITeTLHO  (opMylIMpoBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KjIaccupUKaIi, 0000IIEeH ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHSATUU (BBIACISTh UX XapaKTEepHbIE MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LeNU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JNOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI ACSTEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCITI0JIb30BaTh OMOJIOTMYECKUE MOHITHUS JUIsl OOBICHEHUs (PAKTOB U SIBJICHUMN
KUBOU MPUPOJBL;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa ISt MpeCTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOoOJIeMbl C YYETOM aHaIM3a MMEOUIUXCS
MaTepHabHBIX 1 HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSX  peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe MCCIeI0BATEIbCKUE 1eHCTBHSA:

BJIQJIETh HABBIKAMH Y4€OHO-UCCIEA0BATENIbCKOM U TPOEKTHOU J1€ATETbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METOAO0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pa3IMYHbIX METOJIOB IO3HAHUS;

MCIIOJIb30BaTh Pa3JIMYHbIE BUBl JESITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETAlHH, MNPEeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX 1 COLUAIBHBIX TPOEKTOB;

(GopMHpPOBAaTh HAYUYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (OpPMYJIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOJUTh APTYMEHTHl IJis JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LIEJIEHANPABICHHBIA MOUCK IEPEHOCAa CPEIACTB M CIOCOOOB
JeMCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

YMETh TMEPEHOCUTHh 3HAHUS B IO3HABATENIBHYIO M MPAKTHYECKYIO OOJacTH
KU3HEJIEATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJIEH, NPEAJaraTb OpUrHHAJIbHBIE MOAXOJbl U pEIleHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTePHATUBHBIE PELICHUSI.

3) paGora ¢ uHpopManMen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIHH (TeKCTe y4eOHOTo
nocobus, Hay4HO-NOIYJAPHOW JUTepaType, OHOJIOrMYECKUX CJIOBapsX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NOaHHbIX, B VHTepHeTe), aHanM3upoBaTh



UH()OPMAITUIO PA3THYHBIX BUJOB U ()OPM TIPEICTABICHUS, KPUTUIECKU OIIEHUBATH
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJIBI MPU TIOUCKE |
otbope Ouosornueckoi MHpOpMaluK, HEOOXOAUMOM JJIsl BHIMOJIHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPYy aKTHBHOTO HCITOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  GOpMY  MPEACTABICHUS
Oounosioruueckor uHGpopmaluu (CXxembl, rpaduKu, TuarpaMMbl, TaOJIHIIbI, PUCYHKH
H pyroe);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ononornyeckor HHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYEeCKUe 3HaKW U CUMBOJBI, (OpPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh W TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HaBBIKAMH  pacloO3HaBaHWSA W 3aUTHl  WH)OpMmaIuw,
UH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyKIaeMou Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHTEIHHO BBITIOJHEHUS IpeiaraeMoi
3a/lay, YIYUTHIBATh MHTEPECHI W COTIIACOBAHHOCTH IMO3UIMHA JAPYTHX yIaCTHUKOB
JIMAJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHUs, IMOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, IPEINOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(IMKTHI K BECTH IIEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEeHUs JIPYTUX JIOJEH, MPOSIBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popMme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIBb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYITOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX NEHCTBUI C YUYETOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIJICKTHBA,;



IPUHUMATh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA W KAXKIOTO YYaCTHUKA KOMaHAbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TMPOEKThI, OLIEHHBaTh HJEW C TO3ULKUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh ITO3UTHBHOE CTPATETMYECKOE IMOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJbLHBIMH PeryJisSTHBHBIMH JeHCTBUSIMMU:

1) camoopranusaums:

UCIIONIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOOJNeM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpPAaTh HA OCHOBE OMOJIOTMYECKHX 3HAHUN 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOIICHHUIO K KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH MMO3HABATENIBHYIO JIESATEIIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyu B 00pa3oBaTEIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pELIeHUs NOpobiieMbl €  y4ETOM
MUMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH YYEOHOIO IMpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pa3HBIX O00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJI€Th  HABBIKAMM  TIO3HABAaTEJIbHOM  peQUieKCMW Kak  OCO3HaHHUS
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, MX pE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe(IIEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLICHUBATh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ PE3YIbTAaTOB
NESTENBHOCTH;

3) npuHsATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMAaTb MOTHBBI M apryMEHTBl JPYTMX IIPU AaHAJIU3€ PE3YJIbTaTOB
NESTENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue sl yueOHoro npeamera «buonorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI 1O OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEILHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUW B PA3NIMUHBIX YUYEOHBIX CUTYyaIlUsiX, a TaKXKe€ B PEaIbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO F01aM 00yUYEHUS.

[IpenmeTHbIe pe3ynabTaThl OCBOEHUS ydeOHOTo mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (DPYHKIIMOHAIBLHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBaTh COJEpKaHUE OMOJIOrMYECKUX TEPMUHOB U TOHITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIeECTB M IpeBpalleHue
HHEPTUHU), TOMEOCTa3 (CaMOperyJsilivs), YPOBHEBAsI OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEeOpHH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAsI, IIEHTpajbHas JIOrMa MOJIEKYJApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LeHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTteHuit H. 1. BaBuiioBa), onpenensarh rpaHUIbI
WX MPUMEHUMOCTH K )KUBBIM CUCTEMAaM,;

YMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOI0IeHUE U
ONMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpPraHU3alusl U IPOBEJICHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSCHEHUE IOJIYYEHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHI, TEOPUM U 3aKOHOB, YMEHHE
JIeN1aTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
SYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBpAIICHUs SHEPIUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO0 M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meiio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, WHAMBUIAYAJIBHOIO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATH MOJyUYEeHHBbIE 3HAHUS AJI OOBSACHEHUS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUH, JUIsl MIPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecredyeHus: Oe30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY’KaIOIUX JHOJEH, COOMI0IEHNs HOPM IPAMOTHOIO MOBEJIEHUS B OKPYKAIOIIEH
OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouonoruu  u OMOTEXHONOTUNH i1 PalUOHAIBHOTO
MPUPOOTOIB30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
IUTUOPUHOE CKpELlMBaHUE, CLEIUICHHOE HaclIeJOBaHHE, COCTaBJIATh CXEMBbI
MOHOTHOPUTHOTO CKPEIMBAHUS IS MPEJCKa3aHusl HACIEAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE paldOThI, COOIIOAATH
mpaBuia npu paboTe ¢ yueOHbIM 1 Ta00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBAThH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(OpPMaLUU, HAYYHO-IOMYJISIPHBIE
MaTepuasbl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast OMOJIOrMYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS y4deOHOro mnpeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (DPYHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs KU3HEHHBIX 3a]a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJIOIMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, TIOMYJISILMSA, TeHOGOH I, SBOJIOLHNS, ABIKYIIUE CUIIbI ((PAKTOPBI) IBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTMYECKUE (PaKTOpPBI,



JKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PpPEAYLEHTHl, LE€NU IHUTaHUs,
HKOJIOTHYECKas Mupamua, OMoreoleHos, onocdepa;

yMEHUE Hu3aratb OWOJOrHYecKue Teopuu (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOLUHU), 3aKOHbl MU 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactea K. M. bspa, depenoBaHus TJIaBHBIX HANpaBICHUN U
nyteit sBomonu A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
OTPENEIATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUW, OPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEAYyEeMbIMH BEJIMYMHAMHU, OOBSCHEHUE TMOJIYYEHHBIX
pEe3yJIbTATOB, WCHOJIb30BAHHBIX HAYYHBIX IOHSITHUWA, TEOPUA U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE NPU3HAKU CTPOCHMSI OHOJIOTMYECKUX
OOBEKTOB: BUJIOB, MONYJALMHA, TNPOAYLEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000PA30BaHMS, MPHCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IepeHoca
BEIIECTB M IIOTOKA JHEPIMU B D3KOCHUCTEMAX, AHTPOIOTCHHBIX HM3MEHEHHUU B
AKOCHCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BELIECTB U OHMOr€OXMMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSATH MOJIYUYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C LEIpl0 oOecreyeHus: Oe30MacHOCTH CBOErO 3I0pPOBbS U 310POBbS
OKPY>KaIOLIUX JIF0JIei, COOTI0IEHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOAHON Cpele, MOHMMAaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKEHUM
COBPEMEHHOW OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTAapHble OMOJOTHMYECKHE 3a/1ay, COCTABISATh CXEMBbI
MepEeHOCa BEILIECTB U YIHEPTUH B IKOCHUCTEMaX (LIETH NUTaHUsA);

YMEHUE BBINONHATh JTA0OpPATOPHBIE U NPAKTHYECKUE PadOTHI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U J1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHHUBATh M HHTEPNPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO COJIEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(OpMAIIUU, HAYYHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  rJ00ajgbHblE  HSKOJIOTMYECKHME  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO O3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOIICHMS,
0000111as8 OMOJIOrMYECKYI0 UHPOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUITHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo yacos DJIEKTPOHHBIE
HaumeHnoBanue pa3aesioB U TeM nudpoBbIe
Ne i/t P Konrpoianbusie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypcsl
bu6mmoreka [JOK
I buonorns kax nayka 2 0.5 https:/m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M KX OpraHU3aIlHs 1 bubmmorexa TIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3mHOXeHHe U HHANBUAYAIBHOE pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh U I3BMEHUHUBOCTD 2 15 bubmnoreka LIOK
OpTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OHMOTEXHOJIOTHH https:/m.edsoo.ru/7f41¢292
bubmnoreka 1JOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4




11 KIIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM uu¢posBbie
Ne i/m P KonTpoibHbI IIpakTHYeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 1
IBOmoNMOHHas duonorH ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
3 Opra"gusMel U OKpyIKaroIias cpeaa 5 1 bubmmorexa LOK
p py m pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo0111ecTBa M DKOJIOTHYECKHAE CUCTEMBI 9 hits://m.edsoo ra/7f41 ce74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypchl
Bbub6morexa [JOK
1 buosorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOW MTPUPOIBL.
[TpakTuueckas padorta Ne 1
2 «/cnonp30BaHue pa3IMUHbIX 1 0.5 bubmmorexa [OK
P ) https://m.eds00.ru/863e6122
METO/IOB IIPY U3YUYEHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buonornueckue cuctemsl, IPOLECCHI 1 bubnmoreka [JOK
U UX U3y4YEeHHE https://m.edsoo.ru/863e6564
4 XuMHYeCcKuil cocTaB KiaeTku. Boja u 1 bu6morexa [JOK
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bubmnoreka IIOK
5 b .C 0 1
CITH. OCTaB 1 CTPOCHHE DEKOB https://m.edso00.ru/863e6b72
®epMeHThl — OHOJIOTrHYECKHE
Katanuzatopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ] https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
7 Yraeroasl. JIunu bl 1 bubmuoreka [JOK




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

bu6moreka [IOK
8 Hyiniennossie kuenotel. AT® https://m.edsoo.ru/863e6d5c
9 Hctopus u meToabl U3ydeHUs bubnuoreka [IOK
kietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1esocTHas xuBast
cucrTema
CrtpoeHue 3yKapuOTHYECKOM KIETKU.
Jlabopatopnas padota Ne 2
«M3yueHue cTpoeHus KIeTOK bubnnoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso0.ru/863e6f0
OaxTepuil 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
FOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)
bubmnoreka IIOK
12 06 0
MEH BELIECTB HITH METABOTHIM https://m.edso0o.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edsoo0.1u/863e7c98
bu6mmoreka [IOK
14 i
uepreruacciuii 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. Jlenenue
kjetku. Muro3. JlabopatopHas
15 abora Ne 3 «HaOmronenne Mutosa B 0.5 Bubmorexa OK
p B ) https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakimst bubmuorexa [JOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsauus — O6nocuHTe3 Oenka bu6mmoreka [JOK




https://m.edso00.ru/863e796¢

Hexknerounsie GopMbl )KU3HH —

bu6mmoreka [JOK

18
BHUPYCHI https://m.edsoo0.ru/863¢7540
bu6mmoreka [IOK
19 @OpMBI pa3sMHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmoreka [JOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.
)1 JIaboparophas pabota Ne 4 0.5 bubnuoreka LIOK
«HM3ydenne cTpoeHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
” WNHnuBunyanbHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bubmuorexa [JOK
HAacJIEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 MpU3HAaKOB. MOHOTHOpHUIHOE bubmorexa HOK
P ] pHA https://m.eds00.ru/863e8878
CKpelIMBaHue
WTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 §CSaBI/IIZI/IMOFO HeE:JIe OBaHUS bubmmorexa LHOK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemnieHHOE HaceI0BaHUE 0.5 bu6mmoreka [JOK

npusHakoB. JlabopaTopHas padora
Ne 5 «M3yuenue pe3ynbpratoB
MOHOTHOPHUIHOTO U AUTHOPHUIHOTO

https://m.edso00.ru/863e8c60




CKpEeIMBaHUs y IP030(UIIBbI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacnenoBanue | bu6mmoreka [JOK
MPU3HAKOB, CLEIJIEHHBIX C MOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. HenacnencrBeHHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuorexa LIOK

28 . 1 0.5
MOAN(PUKAIIMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BaApUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOI»

HacnencTBenHast U3MEHYHBOCTbD.

29 JlaboparopHas pabota Ne 7. i 0.5 bubnunoreka [JOK
«AHaJIN3 MyTalui y 1po30¢puiisl HA ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpenapaTax»

30 I'enetuka yenoBeka 1 bubmmorexa LIOK

https://m.edsoo0.ru/863e8d78
PesepBubIil ypok. O6006111€HHE IO

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY»

Bbub6morexa [JOK

32 Ceneiuuns kax HayKa H Ipouece ! https://m.eds00.ru/863¢9214

1 MeToap!l U JOCTHKEHUS CEIEKIIUN | bubmuoreka [{OK
pacTEeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHosorus Kak orpacip 1 bubnunoreka [JOK
IPOU3BOACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

ITPOTPAMME




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka Konrpoabnbie | IlpakTuyeckune | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypcsbl
1 DBOJIIOLUS U METOABI €€ N3YUEHUS 1 bubmmorexa [JOK
1 g y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBIeHUI 1 bubmmoreka [IOK
00 >BOITIOINHU https://m.edso0.1u/863¢9570
bubmnoreka 1JOK
3 M 1
HKPOIBOMIOTIA https://m.edsoo.ru/863e9cle
[Tomynsimust Kak 37eMeHTapHast
eMHUIIA BUJA U DBOJOLINH.
4 JII;60 I;TO Hlilfi aGota JI\; 1 1 0.5 bubamorexa [OK
PATOpHAA p B ) https://m.eds00.ru/863e99¢6
«CpaBHEHUE BHUJIOB T10
MOP(}OTOrHUEeCcKOMY KPUTEPUIOH
5 JIBrKy1IMe CUitbl (3J1€MEHTapHbIS | bubnunoreka [JOK
(haKkTOpbI) SBOIOIIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1
CTECTBEHHBIIE OTOOp 1 ero dopwb: https://m.edsoo.ru/863e9ed0
PesynbTaTel 3BOMIOLMM:
MIPUCTIOCOO0TIEHHOCTh OPIaHU3MOB U
7 BHUJI000pa3oBanue. JlabopatopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpTaHu3Ma U €€
OTHOCHUTEJILHOTO XapaKTepay»
8 Hanpasnenus u nytu 1 bubnnoreka [JOK




JKM3HM Ha 3eMIIe»

MaKpO3BOJIIOUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoIOLINN
10 WcTopus xu3HU Ha 3emiie U METOAbI
€€ N3y4eHUS
1 ['unoTessl MPOUCX0XKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3ButHe xu3HM Ha 3eMIle 110 3paM U bubnnorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl SBOJIIOIUH
PacTUTENBHOTO U )KUBOTHOT'O MHUpA.
13 [IpakTuueckas pabora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHrne NCKOMaeMbIX OCTATKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUTEKLIUSX
14 CoBpeMeHHas cucrema bubnmoreka [JOK
OpraHr4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOIIOTEHE?) bubmmorexa [JOK
H p https://m.edsoo.ru/863eac2c
16 JIBrokymme cuiibl (paxTophl) bubnuorexa [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN IBOJIOLUU
YeJI0BEKa
13 Yenoseuyeckue pacsl U IPUPOIHBIE bubnunoreka [JOK
aJanTaluny 4YeJ0BeKa https://m.edsoo.ru/863eaca2
PezepaHblil ypok. O00011eHue 1o
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE




20

DKoNoTHg Kak HayKa

Cpensl 0OUTaHUS U YKOJIOTHIECCKUE

bu6mmoreka [JOK

21
(hakTopbl https://m.edsoo.ru/863eafec
AbGunoTtnueckue GpakTopsl.
JlaboparopHast pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
22 aCTCHUM U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P p ' https://m.edso0.ru/863eb10e
obutanwus». JlabopaTopHas pabora
Neo 4. «BnusiHue cBeta Ha poCT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
Bbu6mmorexa [JOK
23 buoTtnueckue pakrto
MOTHYECKNE (aKTOpE! https://m.edsoo0.ru/863eb348
DKOJOrM4ecKne XapaKTepUCTUKU
nomyssinuu. [IpakTruaeckast pabora
24 No 2 «Iloxcuér mroTHOCTH 0.5
MOMYJIAIIMA Pa3HBIX BUIOB
pacTeHu»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeN YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI bubmorexa TIOK
. DAMHIBL. https://m.edsoo.ru/863¢eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [Ipupoaubie F3KOCUCTEMBI
29 AHTPOIOTE€HHBIE SKOCUCTEMBI
30 buocdepa — rmobanpHas bubnuoreka LIOK

3KOCHUCTEMA 3EMITU

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




31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [IOK
ounocdepnr https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
Yen0BeYecTBa https://m.edsoo.ru/863ebale
PezepaHblil ypok. O0001eHue TeMbl

34 «Co00111ecTBa ¥ SKOJIOTUYECKHE |
CUCTEMBID»

OBIIEE KOJIMYECTBO YACOB I1O 14 )5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1 Ilaceunux B.B., Kamenckuii A.A., Pyonos A.M. n npyrue /ITox pexn. Ilaceunnxa B.B.buonorus, 10
kiacc,AxinonepHoe oomiectBo «M3natensctBo «IIpocBemienuey, 2023
2. IMaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /ITox pexn. Ilaceunuka B.B.buonorus, 11

knacc, AkimonepHoe obmectso «3matensctBo «IIpocBemenuey, 2023

METOINYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
https://edsoo.ru/

https://myschool.edu.ru/
https://resh.edu.ru/
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