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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke NporpaMMbl IO OHOJIOTHMH TEOPETUYECKYH) OCHOBY s
ONpeNeNeHnsl TOAXOJM0B K (OpPMHPOBAHMIO COAEpKAHHUA Y4eOHOro TpeaMera
«buomorusi»  coctaBuiaM:  KoHUentyaimbHble — mnosiokenuss ~ DPI'OC  COO o
B3aMMOOOYCIIOBJIICHHOCTH 1IEJIeH, COJepKaHusl, PE3yIbTaTOB 00yUeHUs: U TPeOOBAHUM K
YPOBHIO TOATOTOBKM BBHIITYCKHUKOB, TIOJOXXKEHUsS 00 OOmMUX MeNsX H NPUHIUNAX,
XapaKTEepU3YIOLIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpEAHEro oo1iero oOpa3oBaHus B
Poccuiickoit @eneparuu, a Takke MOJOKEHUS O cnerrduke Ouonoruu, e€ 3HaYCHUU B
MO3HAHWU KUBOW MPUPOABI U 00ECIEUEHNH CYIIECTBOBAHUS YEIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM, OIpPEETICHbl OCHOBHBIE ()YHKIIMH MPOTPAMMBI IO
O6uosoruu u e€ CTpyKTypa.

[Iporpamma mo Oumonorum Ha€T TMpEICTaBICHHE O IeNsiX, 00 oOmel crpaTeruu
oOy4eHHUs, BOCIIUTAHUA M PA3BUTUS OOYYaIOLIMXCS CPEICTBAMHM Y4eOHOro mpeaMera
«buomnorusy», omnpenenser o0sA3aTeNbHOE MPEAMETHOE COJEPKaHHE, €ro CTPYKTYpY,
pacrpeneseHue 1o pasjieiiaM U TeMaM, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTD N3YUYEHUs
y4eOHOro MaTepuaa ¢ y4€ToM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH, JIOTHKU
00pa30BaTENBHOIO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yUYaroIIuXCsl.

B mporpamme mo OMOJIOTHM TakXKe YYHTHIBAIOTCS TPeOOBaHUS K TUTAHUPYEMbBIM
JUYHOCTHBIM, METAlpeIMETHBIM M  MNPEIMETHBIM  pe3ylbTataM OOydYeHHs B
GbOopMHUPOBAaHUM OCHOBHBIX BHUJOB Yyue€OHO-IIO3HABATEIHHON JAESITENbHOCTH/YU4eOHBIX
necTBHU 00y4YaIONINXCsl IO OCBOSHHUIO COJCPKAHMsI OMOJIOTHIECKOTO 00pa3oBaHusl.

B mporpamme mo Oumomorum (10-11 kmaccel, 0a30BbIii ypOBEHB) peaqnu30BaH
OPUHIMI TPEEMCTBEHHOCTH B UW3y4eHUM Owuonoruu, Onarogaps ueMy B Hel
MIPOCMATPUBAETCS] HAMPABIEHHOCTh HA Pa3BUTHE 3HAHUH, CBI3aHHBIX C (DOPMHUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHUPOBO33PCHHMs, I[ICHHOCTHBIX  OpPHUEHTAI[UH  JIMYHOCTH,
HKOJIOTMYECKOT0 MBIIIJICHUS, MPEACTABICHUNA O 3I0POBOM 00pa3e *U3HU U OEpesKHbIM
OTHOILIEHHEM K OKpyXKarolen npupoaHou cpene. Ilostomy Hapsmy ¢ H3ydeHHEM
0011e0MOIOTHYECKUX TEOPHM, a TaKKe 3HAHWUN O CTPOCHUU >KUBBIX CHCTEM pa3HOTO
paHra M CYLIHOCTHM OCHOBHBIX IPOTEKAIOIIUX B HUX IMPOLECCOB B Iporpamme Io
OHMOJIOTUYU yNIETICHO BHUMAHUE HWCIOJIb30BAHHIO TMOJIYYCHHBIX 3HAHWUN B TOBCEIHEBHOU
KU3HM ISl PEIICHUS MPUKIIAIHBIX 33/1a4d, B TOM YHUCJIE: MPOPUIAKTUKU HACIEICTBEHHBIX
3a00JIeBaHUI YEJIOBEKa, MEAMKO-TEHETHYECKOT0 KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTUYECKH 11eJIeCO00Pa3HOT0 TOBEACHHS B OKPYKAIOIIEH MTPUPOTHON Cpesie, aHAIN3a
BIIMSHUSL XO3SUCTBEHHOM JIEATEIBHOCTU 4YEJOBEKa Ha COCTOSHHUE TMPUPOAHBIX U
HMCKYCCTBEHHBIX 3KOCUCTEM. YCHUJIEHWE BHHUMAaHUA K MPUKIATHON HAMpaBICHHOCTHU
yueOHOTO TIpenmera «buonorus» TPOIUKTOBAHO HEOOXOIUMOCTBHIO OOECIIeueHuUs
YCIOBUHM [JIsl pEIICHUsT OJHOM U3 aKTYalbHBIX 3a/lad IIKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHusi, KOTOpas NpesmnoyiaraectT (HOpMHpOBAHUE Y OOYyYarONIMXCS CHOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpenHero oOuiero oOpa3oBaHMs 3aHMMAET Ba)XXHOE MECTO.
Omna oOecrnieunBaeT (OpMHUPOBAHUE Y O0YUAIOLIUXCSI TPECTABICHUN O HAYYHON KapTUHE
MUpa, paclIupseT U 0000IIaeT 3HAHUS O JKUBOU MPUPOJIE, €€ OTIMIUTEITBHBIX MTPU3HAKAX



— YPOBHEBOW OpraHM3alMd M 3BOJIONHMH, CO3AET YCIOBUS I TO3HAHUS 3aKOHOB
KUBOW TPUPOABI, GOPMHUPOBaHHS (PYHKIMOHAIEHOW TPAMOTHOCTH, HABBIKOB 3I0POBOTO
u 6e30macHoro o0pasa »HU3HHU, FIKOJIOTHYECKOI'0 MBIIIIEHHS, IEHHOCTHOI'O OTHOLIEHUS K
JKUBOU NPUPOJIE U YEIIOBEKY.

Bonpmioe 3HaueHue OHWONOTHS MMEET TaKKE ISl PEHICHHWS BOCIUTATENBHBIX W
pa3BUBAIOLIMX 3a/a4 CpeAHEro oduero oOpa3oBaHMs, COLMAIM3ALMM O0YYaroIIUXCS.
N3ydenue Ouoioruu oOecreyuBaeT yciIoBHs A (POPMUPOBAHUS HMHTEIUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX W HWH()OPMAIMOHHBIX HABBHIKOB, JCTETHYECKOH KYJIBTYPHI,
CHOCOOCTBYET HMHTErpalliyd OWOJIOTMYECKUX 3HAHUN C MPEJICTABICHUSIMU W3 JPYIHX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (GU3MKHM, XUMHM H reorpadpuu. HazpaHHbie
TIOJIOKEHUS O TPeAHAa3HAYeHUH Y4eOHOro mpeaMera « buomorusy cocTaBUIId OCHOBY IS
OllpeNieieHuss MOAXOM0B K OTOOpY M CTPYKTYPUPOBaHHIO €ro  COJAEp)KaHus,
IPEICTABIEHHOTO B IIpOrpaMMe 1o OHOJIOTHH.

Ot6op conepxkanusi yueOHoro mnpeamera «buomorusi» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULMI KyJIbTypOCOOOpPa3HOro MOJXO/a, B COOTBETCTBUU C KOTOPBIM
oOyyarommecs JOJDKHBI OCBOMTH 3HAHUS M YMEHHUS, 3HaYUMble U1 (DOpMUPOBaHUS
o0mIel KyJbTyphI, OMpPEIENSIONNE aJeKBaTHOE MOBEICHUE YEIOBEKa B OKPYXKAromien
OPUPOJHON cpelle, BOCTPEOOBaHHbIE B IOBCEJHEBHOW JKU3HU U IPAKTUYECKOU
nesitenbHOCcTH.  Oco0oe MecTo B 3TOM cHCTEME 3HAHUW 3aHUMAIOT 3JIEMEHTHI
COJCpXaHMs, KOTOPBIE CIyXaT OCHOBOW i (OPMHUPOBAHUS TPEICTABICHUNH O
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHMHE MHUpPAa U LEHHOCTHBIX OPHEHTALMIX
JMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aluU ONOJIOTHYEeCKOro 00pa3oBaHuUs.

CTpyKTypupOoBaHUE COAEPKaHUS YIeOHOTO MaTepuasia B MPOrpaMMe 1Mo OHOJIOTHH
OCYILECTBIEHO C YY€TOM MPUOPUTETHOIO 3HAYEHUs 3HAHUN OO0 OTIMYUTENBHBIX
O0COOEHHOCTSIX JKMBOM NpUPOIBI, O €€ YypOBHEBOW OpraHM3allud W HBOJIOLUHU. B
COOTBETCTBUM C O3TUM B CTPYKType ydeOHOoro mpeamera «buomorus» BbIIeIeHBI
CIIEAyIOLMe cojJepxaTeiabHble JTUHUM: «buosnorns kak Hayka. Meronabl Hay4HOIoO
no3HaHus», «Kierka kak Ouonormdeckas cucrema», «OpraHusM Kak OHOJIOTHUYEcKas
cucrema», «CucremMa M MHOrooOpa3ue OPraHMYECKOTO MHpay», «IBOJIIOIUS KUBOU
OPUPOJBI», « IKOCUCTEMBI U ITPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3yyenus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE
OO0yJaromuMHCA 3HAHUSAMH O CTPYKTypHO-(QYHKIIMOHATHHONW OpPTaHHM3AIMHA >KUBBIX
CHUCTEM PAa3HOIO paHra M NPUOOpPETeHHE YMEHUH HCIONb30BaTh 3TH 3HAHUSA IS
IPaMOTHBIX JEUCTBUI B OTHOIICHUU OOBEKTOB KHBOW MPUPOJBI M PEIICHUS Pa3TUYHbBIX
YKU3HEHHBIX MPOOIIEM.

JlocTmxenue nenu u3ydeHus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE
o0ecrneunBaeTCs pelIeHneM CIeAYIONX 3a/1au:

OCBOEHHE O0YYaIOIUMUCS CUCTEMBI 3HAHUH O OMOIOTUYECKUX TEOPHSIX, YICHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWiIax, CIyXalluX OCHOBOM Juid
(dbopMUpOBaHUS TPEACTAaBICHUNA O €CTeCTBEHHO-HAYyYHOW KapTUHE MHpa, O MeEToJax
HAYYHOTO MMO3HAHUS, CTPOCHUH, MHOTO00pa3uu U 0COOCHHOCTSX KHUBBIX CHCTEM Pa3HOTO
YPOBHSl OpraHu3alluy, BbIAAIOIIUXCS OTKPBITHSX U COBPEMEHHBIX HCCIIEIOBAaHUSAX B
OnoJIOrnH;



dopmupoBanue y 0OydaloUMXCs IMO3HABATENbHBIX, HHTEUIEKTyaJlbHBIX U
TBOPUYECKHX CIIOCOOHOCTEN B IpOLIECCE aHalIW3a JAHHBIX O MyTSIX pa3BUTHSA B OMOJIOTrUMU
HAy4YHBIX B3IJIAJ0B, UICH M NOAXOMOB K M3YYECHHIO JKUBBIX CHUCTEM Pa3HOrO YpPOBHs
OpraHM3aluy;

CTaHOBJIEHUE y 00yYaroumxcs oo0mel KyiabTypbl, (yHKINOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHMH OOBSCHATH U OLIEHUBATh SIBJIEHUS OKPYXKAIOLIEr0 MHpa >KUBOU
IPUPOJIBI HA OCHOBAHUY 3HAHUH U OTBITA, MOJyYEHHBIX MPU U3yUYECHUH OHOJIOTHH;

dbopMupoBanue y oOOydaloIIMXCS YMEHUH  WUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTMYECKUX 3HAaHMM B IPAKTHUYECKOM JIE€ATENbHOCTH YEJIOBEKa, Ppa3BUTUU
COBPEMEHHBIX MEAMIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTUIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTM IO3HAHUS YEJIOBEKOM KHBOMU
HPUPO/Ibl, HEOOXOAUMOCTH OEPEKHOr0 OTHOLIEHUS K HEl, COOIIOICHUS STUYECKUX HOPM
IIPU MIPOBEIACHUN OMOJIOTHYECKUX UCCIIEIOBAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM U1 TOBBIMIEHUS  YpPOBHSA
IKOJIOTUYECKON KYJIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHHEe NPUOOPETEHHBIX 3HAHMM M yYMEHUH B TOBCEIHEBHOW JKWU3HU IS
OLICHKH TMOCJEACTBUIA CBOEH JAESITENbHOCTH 10 OTHOIIEHHUIO K OKpYKaloIlel cpene,
COOCTBEHHOMY  3/I0pOBbIO, O0OOOCHOBaHHWE M COONIOIGHHE Mep MNpPOPUIAKTUKU
3a00JIeBaHUIA.

B cucreme cpennero oOuiero oopasoBanust «buonorus», nusyyaemas Ha 0a30BOM
YpOBHE, SBISETCS O00s3aTeNbHBIM y4eOHBIM TNPEAMETOM, BXOJSAIIMM B COCTaB
npeaMeTHOl obsacti « EcrecTBeHHO-HAyYHBIE IPEMETHD.

Jns uzydenuss Ouonorud Ha 0a30BOM YpOBHE CpEeAHEro oO0miero oOpa3oBaHUSs
orBoautcs 68 gacoB: B 10 kmacce — 34 gaca (1 wac B Hegemo), B 11 knacce — 34 yaca (1
4yac B HEJEIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU Haykamu, pusocodueit, STUKON, ICTETUKON U MPaBOM.
Ponp Ouonorun B (HOPMUPOBAHMH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl TO3HAHUS KUBOUW MPUPOIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, Kilaccu(puKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paldoTka
JTAHHBIX ).

JdeMoHCTpanuu:

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

Ta6muier 1 cxeMbl: «MeTO bl MO3HAHUS JKHBOM IIPUPOIBD).

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3inMYHBIX METOAOB MpHU
M3YYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIHUA.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydenust ononsoruu. OTiuyue
JKUBBIX CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3zHooOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYISALHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTe0IeHOTHYECKH ), OMoCEPHBII.

JdeMoHCcTpanuu:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
KUBOU IPUPOIBD).

Oo6opynoBanue: moaenb moJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KJIETKH. XUMHYECKUE IJIEMEHTBI: MAaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEUIECTBRA.

@OyHKIMM BOABI W MHUHEpalbHBIX BewIeCTB B KieTke. lloanepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMHUHOKHCIOTBI — MOHOMEPHI OENKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€NKOBOM MoOJekyidbl (IepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEpPTHUYHAA CTPYKTypa). XHUMHYECKuEe CcBoilcTBa OenkoB. buonormyeckue
(GyHKUIHN OENKOB.



depMeHTHI — Owmosiorudyeckue Kataiauszatopbl. CTpoeHHe (epMeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmeHTsl. BuramMuHsbl.
OTnnuus pepMEeHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIOKO3a, pudo3a U Je30KCUpud03a),
aucaxapuipl  (caxaposa, JIakTo3a) UM mosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
1esI003a). buonornyeckre GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouasl. [HapoPuUIBHO-
ruapopoOHble  cBoiicTBa. buonornuyeckue ¢yHkuuu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

Hykneunoswsie kucnorel: JHK wu PHK. Hykineornasl — MOHOMEpHI
HyKJIeuHOBBIX KUcHOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIUU.

[utonorus — Hayka o kietke. Knerounas teopust — mpumep B3auMOACHCTBUSA
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl N3yUEHUs KIETKH.

Knerka kak mnenoctHas >xuBass cuctema. OOmue NpU3HAKH KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyasl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel k1€TOK: »yKapuoTHYecKas M mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHUsI MPOKapHOTHYECKON KieTku. KnerouHas creHka Oaktepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW H
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTE€HKA, MIIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa 1 pyHkuuu. [{lutornasma u eé
opranouipl. OnHoMmemOpanHbie opradHouabl kietku: IIIC, ammapar [Nonbmxu,
au30coMbl. [loyaBTOHOMHBIE OPraHOWAbBl KIETKU: MHUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoxnenne MUTOXOHIApUM u mactua. Buasl tmactun. HememOpanhbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIHU, PECHUYKH,
KryTUKU. OyHKIMKY OPraHOMJO0B KJIETKU. BKintoueHus.

SAnpo — perynaTopHslil neHTp kieTku. CTpoeHue sipa: saepHas o0o0JiouKa,
KapHoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Hunarpammer:  «PacnpeneneHue XUMHYECKUX DJIEMEHTOB B HEXKUBOM
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOIEY.

Tabmuter u cxembl: «llepuoamdeckas TabNMIIA XUMHYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BO/Ib», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kucnotsl. JJHK», «Ctpoenue mMosexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIEeTKW», «CTpoeHHEe >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNpPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue spa KIeTKn», « YTIeBOJb, «JIumuapn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE i1 MPOBEICHHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATIbHBIX KJIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabota Ne 1. «M3yueHuwe KaTaqIUTUUYECKON aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl K KaTaaasbl)y.

JlabopatopHass pabotra Ne 2. «M3yueHue CTpoeHUS KJIETOK PACTECHUIA,
KUBOTHBIX M OaKTEepUi IMOJ, MUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpENnaparax U HUX
OMHUCAHUEY.

Tema 4. ’/KusHeneATeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WM MeTaboIu3M. ACCUMUIALMS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWISIUSA (PHEPreTuuecKuidi oOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPruuM B IMOHUMaHUU
MeTaboau3ma.

Tunbel oOMeHa BeliecTB: aBTOTpOodHBIN U rerepoTpodHbIid. Poib ¢pepmeHnToB
B OOMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas © TeMHOBas (¢a3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a JJIs KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XE€MOCUHTE3UPYIOUIUE OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HM Ha 3eMiIe.

DOHepreTnuecknii oOMeH B KieTke. PaciernieHue BelecTB, BBIJCICHHE U
aKKyMYJIUPOBAaHUE DSHEPruM B KIETKE. OTallbl JSHEPreTHYECKOro oOMeHa.
['muxonu3. Bpoxenwe u ero Buabl. KucimopogHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBaHue. D¢ddexTuBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakium wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmanus u JHK.
Peanuzanus reHernueckoil uHboOpManuMu B KIETKE. |'€HETMYECKUM KOO U €ro
cBoiicTBa. Tpauckpuniusa — matpuunbiii cuate3 PHK. Tpancnsius — 6uocunres
Oenka. Ortanbl TpaHcisuuu. KomupoBanue amuHOkuciaor. Ponb pubocom B
OounocuHTe3e Oenka.

Hekinerounsie (popMbl xu3HU — BUpYChl. McTopus oTkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ IKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacreHuid, >KUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynozaepunura yenoseka (BMY) — BozOyaurens CIIM/a.



OOpatHass  TpaHCKpUIIIUS, peBepraza ©  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaHUIM.

JeMoHCTpanuu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunbel mutanusy, «Metaboausm», «MHTOXOHIPHI,
«JHepreTudeckuii oomen», «Ximopormtacty, «®Porocunted», «Ctpoenne JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukn Bupyca CIIN/]a,
OakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: moxaenu-aniuinkanuu «Yasoenue JIHK u tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», MoJenb cTpykTypbl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii UK, WIM >KWU3HCHHBIM LMK KieTku. MHTepdaza m MHTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peaxkuys MaTPUUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHelii W TalUIOMAHBIM ~ XPOMOCOMHBIE ~ HAaOOphBL.  XPpOMATHU/IBI.
[{uTosornuyecknue OCHOBBI PAa3sMHOXEHUS W  MHIWBUAYAJIbHOIO  Pa3BUTHUA
OpraHU3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipouecchl, npoucxoasnme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYeCKu CMBIC MUTO3A.

[Iporpammupyemast rubenb KIETKH — aroITo3.

@dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrioyioe U mosioBoe. Bupl 6ecmnosnoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETETATUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHHUE ISl CEIEKIIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECIIOJIOTO.

Meito3. Cranuu meio3a. IIporecchl, NpoucxXoadie Ha CTaausaX Meno3a.
IToBenenne xpomocom B Menose. KpoccuHrosep. buosiornueckuidi CMBICT U
3HAYEHHUE MEHO03a.

['ameTtoreHes — mporecc 0Opa3oBaHUSI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie *keje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SHMIEKIIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30uaoB. OIuiog0oTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(3MOpuorenes). Drtanbl SMOPHUOHAIBHOTO PAa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpysiius, opraHorere3. [loctaomOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsSIMoOe, HempsiMmoe (JIMYMHOYHOE). Brusinue



cpeabl Ha pa3BHTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIS
YpOJCTBA.

Poct u pasButue pactenuii. OHTOT€HE3 LBETKOBOTO PACTECHUS: CTPOEHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmumer u cxeMbl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHME y IIBETKOBBIX pacTeHUi», «BerertaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xkietku Oaktepuil», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsiit mukimy, «Pemnmukanus JTHK», «Mutos»,
«Metiosy, «IIpsMoe u HenmpsiMoe pa3BUTHEY», «I'aMeTOreHe3 y MIECKONMUTAIOUIUX U
yesoBekay, « OCHOBHBIE CTaAUH OHTOT'CHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro30ouasl
MJICKOMUTAIOIIETO», «SAUIEKIeTKAa MIICKOMUTAIIEro», «KapuoknHe3 B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-aliuIuKanus «JlejieHue KIeTKW», MOJIEIb
JHK, Mmonenb metadazHoit XpOMOCOMBI.

JlabopaTopHbIie M IpakTHYecKUue padoThbl:

JlaGoparopuas pabora Ne 3. «HabOmromeHume MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIPENnaparaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHuwe CTpPOECHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M HI3MEHYHUBOCTh OPraHU3MOB.

IIpenmert u 3aaun reHEeTUKU. MicTopusa pa3BuTHs T€HETUKUA. POJIb LIMTOIOTUH
U SMOPHOJIOTUM B CTAHOBJICHUMU T€HETUKHU. BKiIaa pOCCHUCKUX U 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETUKU. MeTolnbl TEHETUKH (TUOPUI0JIOrHYECKU,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHEeTHYeCKri). (OCHOBHBIE TE€HETUYECKUE
noHsTuA. ['eHeTu4Yeckass CMUMBOJIMKA, UCTIOJIb3YEeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBJIEHHbIE '. MeHenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €IuHO00pa3us THOPUIIOB TEPBOTO
nokoyieHus. IlpaBuiao JOMUHUPOBAHMS. 3aKOH PpACHICIICHUS MPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1o1HOE U HEeTOJHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HACIICIOBAaHUS
npu3HakoB.  llUToreHeTHMYecKWe€  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHUS.
Ananu3upyrollee ckperiuBanue. Mcrnoap30BaHue aHaATU3UPYIOLIETO CKPEIUBAHUS
JUISL OTIPEICJICHHS TeHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHMIO T'eHOB. HapylieHne cuemieHus reHoB B pe3yiabTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUSI HACJIEACTBEHHOCTU. | €eHETHYECKUE KapThI.



I'enetrka mosia. XpoMOCOMHOE OmpeAcieHre Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTrHble M TeTeporaMeTHble OpraHu3Mmbl. HacnenoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUIBI HK3MEHUMBOCTHU: HEHACJIEACTBCHHAS U HACJIECTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOIU(DUKAITMOHHONW U3MEHUYMBOCTH. BapuamoHHbIN sl U BapuallMOHHAS KPUBas.
Hopma peakumu npuszHaka. KonnuecTBEHHBIE M KauY€CTBEHHBIE MPU3HAKU M MX
HopMa peakuuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHnHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 W TOJIOBOM Mpolecc — OCHOBAa KOMOWMHATHUBHOM
M3MEHYUBOCTU. MyTarimoHHas u3MeHUUBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ mpu4YuHbBI MyTaluii. MyTtareHHsie (haKkTopshl.
3aKOH TOMOJIOTHUYECKHUX PSJIOB B HaclieCTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3BMEHUYHUBOCT.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TE€HETHKH
YeJIOBEKa: TeHeaIOTHIYCCKUM, ONMM3HEIOBBINA, IINTOTCHETHICCKUM, OMOXUMUUECCKU,
MOJICKYJISIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEJICIICHUE TEHOTHUIIA:
MOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T'€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[T1I1P-anamm3a. HacmencTtBennnsie 3a00JieBaHUS 4YeJIOBEKAa: TI'E€HHBIC OOJIC3HHU,
0OJIe3HU C HACJIEJCTBEHHOM MPEapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue U TeHepaTuBHbIe MyTanuu. CTBOJOBbIE KIETKU. I[IpUHIIUIIBI
3I0pOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPODUIAKTUKH U JICUCHUS TeHETHISCKUX
Oosne3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHHUE. 3HAYEHHUE MEIUIIMHCKON
TE€HETUKH B MPEJOTBPAIICHUY U JICYEHUN T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdeMoHCTpanuu:

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

TaOmuopl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE UM €ro
IIUTOTEHETHYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IHUTOTreHETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTosornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTeue ajIeNbHBIX TEHOB», «l'€HEeTMYeCKHEe KapThl pPACTEHUU,
JKUBOTHBIX M 4YejloBeKa», «l'eHerwka moja», «3aKOHOMEPHOCTH HACJI€JIOBaHMUS,
CUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uyenmoBeka M JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUHUBOCTHY, «HacnmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», «MyTallMOHHAsI U3MEHYUBOCTD.

OGopynoBaHue: MoOJEIU-aMIUIMKAIMA  «MOHOTHOPHUIHOE CKpEIIUBAHHUEY,
«HenomHoe nmoMunHHMpoBaHue», «JurnbpumgHoe ckpenuBanuey, «llepekpéct



XpOMOCOMY», MHKPOCKOII W MHKporpenapaTr «Jlpo3zodpumna» (Hopma, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHO».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHUOPUIHOTO U
JUTHOPUHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yuenne MoanpUKAIIMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PAZ1a U BAPUALIMOHHOM KPUBOW.

JlaGoparopnas pabdora Ne 7. «AHanu3 myTanuil y 1po30(uiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKIACHUE CENEKIUU U JOMECTUKAIU.
Yuyenue H. W. BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOMCXO0XKAEHUA TOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CEIEKIIMU. MaccoBbIil U1 HHAUBUYalIbHBIN OTOOPHI B
CEJIEKLIMM PACTEHUH U JKUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpemBaHue — uWHOpuAWHT. Yucras nunaus. CKpelmIMBaHUE YUCTHIX JIMHUH.
['erepo3uc, unu rubpuaHas cuia. HepoAacTBEHHOE CKpellMBaHWE — ayTOPUAMHT.
Otnanéunas tuOpuamsanus u €€ ycrnexu. VICKyCCTBeHHBIM MyTareHe3 U
MOJIyYEHHE TOJMIUIOUIOB. JIOCTHIKEHHSI CEJIEKUMU pACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciap MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarmbl
co3ganusi pexomOunantHoW JIHK w tpancrennsix opranusmoB. Kierounas
uHXeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUMU.
KinonupoBanve BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue W 3tudyeckue  npoodinembl. ['MO  —  reHeTHuecku
MOIU(ULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabnauubr u cxembl: kapra «LleHTpbI MPOUCXOXAEHHUS U MHOT0OOpa3us
KYyJbTYPHBIX pacTeHui», «lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. iBanoBay,
«Ilomumnonaus», «OObekThl OuoTexHoNOrun», «KierouHsle KyabTypbl U
KJIOHHpOBaHKeE», « KOHCTpyHpOBaHKE U IEPEHOC I'€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsiKH TIOJA0B U KOPHEIIOI0B JUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKUUMU PACTEHUN H
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Yy4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIHOHHASL 0HOJIOTHS.

[TpennocbuIKd BO3HHUKHOBEHHSI HBOJIIOIIMOHHOW TEOPUH. BOJIIOIMOHHAS
Teopusi U €€ MecTo B OMOJOrvM. BiusHue 3BOIIONUMOHHON TEOpUM HAa pa3BUTHE
OHMOJIOTHHU U APYTHUX HAYK.

CBuzerenbctBa HBoMonUU. [lameoHTONOrMYECKHE: MOCIIEI0BATEIbHOCTD
MOSBJICHUS BHJIOB B TAJICOHTOJOTMUECKOW JIETOMHCH, TIEPEXOJHbIE (HOPMBIL.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gpaop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUsg SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTel y Bcex
OpraHU3MOB.

OpomtonmonHass teopust Y. JlapBuna. IlpennochulkMu BO3HUKHOBEHUSA
napBUHU3MA. JIBWOKYIIME CHJIBI DBONIONWK BUAOB 10 JlapBuHy (W30BITOYHOE
pa3MHOKEHUE MpPHU OrPAaHUYCHHOCTH PECYPCOB, HEONpeAesEHHAss W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostoruu (CTD) u €€ 0CHOBHBIE MOJOKEHHUS.

Muxkpoasosmorus. [lomymsius kak eAMHUIA BUAA W SBOJIOINH.

JBrkymue cuiibl ((pakTopbl) 3BOJIONMKM BUAOB B Mpupojae. MyTallmOHHBINA
npoliecc ¥ KOMOWHATHBHAs W3MEHUYMBOCTh. [lOMyNsSlMOHHBIE BOJHBI M Jpeud
reHoB. V3omsamust 1 MATparusi.

EctectBennbiii oT60p — Hampaistonmii  (axktop sBomonuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepst
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(o3bl ¥ UAMOATANTAIINH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (OPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJIOrHIeCKOe.

MakpoosBoinorusi. PopMbl  IBOMIOIUU:  (puileTHYeCKas, JUBEpreHTHas,
KOHBEpreHTHasl, mapauienbHas. HeoOpaTuMocTh 3BOIONNH.

[TpoucxoxaeHrue OT HecleuuaIn3upoBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHas paguarus.

JleMoHCcTpanuu:



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

Tabnuupl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyiiectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrO0Opasne COpTOB pPaCTCHUI»,
«MHuoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYUBOCTE», «Apomopdo3b», «Unumoamanraumu», «OO0mas aereHepauus,
«/IBmxymue cunbl sBosrounn», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHue», «lIprcmOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHE .

OO6opynoBaHue: KOJUJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
Ha0oOp IUIOAOB U CeMsH, KoyuieKius «lIpumepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
JKUBOTHBIX», MOJIeJb «OCHOBHBIE HAIIPaBJICHUS 3BOJIIOLUNY», OOBEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHun», Mojenb ammmukanus «llepexkpéct
XpOMOCOM», BJaxHble mpenaparel «Pa3Butne Hacekomoro», «Pa3Butune
JSATYLWIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, myTanuu (GOpMbI KPbUILEB U
OKPACKH Tena).

JlaGopaTopHble M IpakTHYeCcKUue padoThbI:

Jlabopatopuass padora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue mpucCrocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3eMmJie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: al0uoreHe3 W naHcnepMmus. XHUMHUYecKas
ABOMIONMS. AOHMOT€HHBI CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON 3BOMIONNK. HauanbHbIe Tanbl
ouonorudeckor spooruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOJIOLMSL.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxeiickas u
nmpoTepo3oiickas dpbl. Ilanmeo3olickas 3pa u €€ TepuoAbl: KEMOPHICKUM,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so301ckas 3pa u €€ NepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3omckass »3pa W €€ mnepuoAbl: MaJICOTCHOBBIM, HEOICHOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U reojJorudeckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHUpPAa KaK OTpakeHue 3BOIOUUH. OCHOBHBIE
CUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJNOTUA KaK HayKa. Pa3Butue nmpeacTaBiIeHUN O
MPOUCXOXKJIEHUH YeJoBeka. Meroasl u3ydeHHsl aHTpororesesa. CxoacrtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIIOBEKaA.

JBmxynue CHJIbI (paxTopsr) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTb UM  €CTECTBEHHBI 0TOOp. OOIecTBeHHBIM 00pa3  KU3HU,
U3TrOTOBIIEHUE OPYIUH TpyJa, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek nOpsaMoxoAsmui, YermoBek HeaHAEpTAIbCKUM, Yenoek
pasymHbIii. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBaHHUS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHU.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAs
(eBpasmiickasi),  HErpo-aBCTpaJiOMJHAs  (PKBATOpUAJIbHAs),  MOHTOJOUAHAsS
(a3uaTcko-amepuKkaHckas).  UYepTbl  MNPUCIOCOOJIEHHOCTH  MpECTaBUTEEH
YeJIOBEYECKUX pPAac K YCJIOBHUSIM CYIIECTBOBAaHMS. EJWHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JdeMoHCTpanuu:

[Toptpets: ®@. Peau, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBenme ComHEUHOM cHUCTEeMbD», «Pa3BuTuhe
opraHuueckoro wmupa», «PacturenpHas kieTka», <«KuBOoTHas  KieTKay,
«IIpokapuornueckas Kietka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOTO MUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI 4YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJIEOHTOJIOTMYECKUX  HAxXOJOK  IPEAKOB
COBPEMEHHOI0 4YeENOBEKay», «llpeBHenmmue moam», «peBHue momn», «llepBbie
COBPEMEHHBIE JIIO/IN», «HeT0BEUECKUE Pachhy.

O6opynoBanue:  Mymsiku  «I[Ipoucxoxxnenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLa, KPOMAaHBbOHIIA), CIETKU WU
M300pKEHUST KAaMEHHBIX OpYyJIud TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOna), TeoxpoHoJiorHueckass Tabnumna, KoJuiekuus «Dopmbl
COXPaHHOCTH UCKOMAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbIie M IpakTHYecKUue padoThbl:

[Ipaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIUSX).



DKCKypcus «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUEeCKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:Kaias cpeaa.

DKOJIOrus Kak Hayka. 3aJaud ¥ pa3Jeibl SKOJIOTHH. MeTOo bl SKOIOTrHYECKUX
MCCJIEI0BAHUNA. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHA.

Okonornyeckue (aktopel. Krnaccupukanmuss 3KoJ0rHueckux (akToOpoB:
abuoTnueckue, OHOTHYECKHME M aHTPOIOreHHble. JlefcTBHE SKOIOTHYECKHUX
(bakTOpOB Ha OPTAaHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BlaxHOCTh. DoTonepuoansm.
[Ipucnocobnennst OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKHX  (DPAKTOpOB.
buonornueckre puTMBL.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUMN:
KOHKYPEHIUSI, XUIITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyaJiu3M, KOMMEHCAJIM3M (KBAapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadeHHe OHMOTHYECKHX B3aUMOJICHCTBHI JI CYIIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU nomyjsiuud. OCHOBHBIE IOKa3aTelu
NOMYJISILUU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMyuka YUCIEHHOCTH MOIYJISIUU U €€ peryJssauus.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonsar, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuuel u cxemsl: kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuonusm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJSnU HHPY30puu-Ty penbkuy, «[lumespie nenm.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PACTEHUM U3
Pa3HBIX MECT OOHUTaHHS.

JlabopatopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrnueckas padota Ne 2. «Iloacyér NIOTHOCTH NOMYJSALUMNA pa3HbIX BUIOB
PaCTEHHUID.

Tema 4. Coo01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlIEHO3a: BUIOBa,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantsel. CBs3u B
ouoneHose.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucteme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muineBbie) YPOBHU JKOCUCTEMBI. [luileBble 1€MW CETH.
OCHOBHBIE TIOKAa3aTeIu SKOCHUCTEMBI: Ouomacca, MNPOAYKIHUSA. IKOJIOTHYECKUE
nupamMubl: MPOAYKLUHUH, YHUCICHHOCTH, OuomMaccbl. CBOHCTBa HSKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[IpupoHbIe YKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONOr€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POO3KOCUCTEMBI.
buonornueckoe 1 X03sHUCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroitunBoctu 3kocucteM. CoxpaHeHUe
OMOJIOrMYECKOT0 pasHoOOpasus Ha 3emIle.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
ouocheprr. JKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
r100aIbHOM 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBecHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTbl BEMECTB U OMOr€OXMMHUYECKUE LUKIIBI JIEMEHTOB (yIiepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emau. AHTPONIOreHHbIE U3MEHEHHS B Orocdepe.
['oGanbHbIE IKOIOTUYECKUE TTPOOIEMBI.

CocyiiecTBoBaHue MPUPOABI " YEJIOBEUECTBA. Coxpanenue
O6ropa3zHoobOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBaA pallOHATHHOTO
YOpaBJICHUs] TMPUPOJHBIMU pEeCypcaMHM U MX HCHOIb30BaHue. JlocTkeHus
OHMOJIOTHMHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabnuuer u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolOmiectBay, «llenn nuranusy, «IKojJoTHYECKass NUPAMHUAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOro  Jjeca», «buomenos BomoéMa», «ArporeHo3», «lIpumepHsbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHMs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeillias cocTaBistonias
onochepp», «DakTopel Aerpaganuu nouBy», «llapHukoBblil 3hdexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OO0mas cTpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIE».

OOopynoBanue: Mojenb-amIMKanus «TUnuuHble OMOLEHO3b», TepOapHii
«PacturenbHbIe COOOIIECTBAY, KOUIEKINH «bromeHosy, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapud W KOJUIGKIMH pacTeHUH U
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HbIM AKOJIOTMYECKHMM TpyIaM OJHOTO BU[A,



Kpacnas xuura Poccuiickoit ®enepanmu, W300paXeHUsT OXPaHIEMBIX BHUJIOB
pPacTEHUI U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBnMBalOTCS TpeOOBaHHUS K pe3yJjbTaram
OCBOCHHUs OOydYaloIMMHUCS TporpaMM CpeaHero oOmero  00pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHWE OOYYaIOIMMUCS POCCHUICKON
IrpaXXJaHCKOM MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOOINpENENICHNI0, HaJu4yhe MOTHUBAlUM K  OOy4YeHUI0  OHOJIOTHUH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMHA YCTAaHOBKAaMM, MPUCYLUIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIMYUE OKOJOTMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMeTra «bruonorus» AOCTUTarOTCS B
CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JCSATEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TMIPOIIECCaM CaMOIO3HAHUS, CAMOBOCIHUTAHUS W
CaMOpAa3BUTHUS, PpA3BUTUA BHYTPEHHEW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPYyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOT'0 YBa)XCHUS, OCEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HacCJEAUI0 U
TPAAULIMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, NpUpoie U
OKPY KaroIIer Cpee.

JInyHOCTHBIE pe3ysibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBbITAa M OMNbITA JICITEILHOCTH B MPOLIECCE pPEaTr3alMi OCHOBHBIX HAIpaBJICHUN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMHU 00YUaIOIIETrOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WiI€HAa POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYLUMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHAa U IIPaBOIIOPAIKA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3JaHHUU
y4e€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATENBHBIX 3a/a4, BBIIOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTbh  ONpPENEsTh COOCTBEHHYIO [MO3ULHUI0 IO OTHOLICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE YUYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ pa3HbIMU yOeXKIACHUAMHU, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBCKUX 3aJa4, YBa)XXKUTEJIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB TMpH OOCYXJECHHWU CIOPHBIX BOIPOCOB
OMOJIOrMUYECKOT0 COJEPKAHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH WJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXXCHUs K CBOEMY HaApOJy, YyBCTBA OTBETCTBEHHOCTH IIEpEN
Ponunoil, ropmoctu 3a CBOW Kpai, CBOO PoauHy, CBOM S3BIK M KYyJIBTYpY,
IIPOIIJIOE M HACTOSAIIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOLLIEHHUE K IIPUPOJHOMY HACJIEAUIO U IMAMATHHUKAM IPUPOLBI,
NOCTHXKeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLEHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJEHUE U
pa3BUTHE OHOJIOTMU, NOHUMAHUS 3HAYECHHUs] OWUOJOTMM B IO3HAHUM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKa M COBPEMEHHOI0 OOIIECTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KEHHIO M 3amure OteyecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(pOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEJCHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHbBIE PEUICHUS,
OPHUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JINYHOI'O BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy yILEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJMTEIIAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O IIPUHATHUS LIEHHOCTENM CEMEUHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOUIEHHE K MUpY, BKJIIOYAs ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLICHUN;



MNOHMMAaHUE IMOLIMOHAJILHOTO BO3JAECHCTBUS JKUBOW TPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arOMOJyYHUs:

MOHMMAaHUE U peaju3alus 3J0pOBOro M Oe3omacHoro oOpasa KHU3HU
(3mopoBO€  TUTaHWE, COOJIIOJIGHHE TUTMEHUYECKUX TMpaBUJl U HOPM,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHM W OTAbIXa, peryjaspHas (Quznueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH MPaBWI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIFOCH;

OCO3HAHME MOCIEACTBUI M HENPHITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITNIOJIHATH TAKYIO JESITEIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaM MpoPecCHOHAIBHON AESTENbHOCTU, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccun U pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMUSA

HKOJIOTHYECKH 1E€JI€CO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KyJNbTYphl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLICHKM UX BO3MOXKHBIX IOCIEACTBUU A
OKpY’KaroLIEN Cpebl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M MyTed ux
pELIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMSI W YMEHUS TMPU PEIICHUH Mpo0JieM, CBSI3aHHBIX C PaIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWil  TOBEACHHS B NPUPOJIE,
HaIlpaBJI€HHBIX HA COXPAaHEHUE PABHOBECHS B HKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCHCTEM, Orochepnl);



AKTUBHOE  HEINPUITUE JECUCTBHM, NPUHOCAIIMX BpEd  OKPYKarOLIEH
NPUPOIHON cpenie, YMEHHE MPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJU4Yue Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa JEATEeIIbHOCTH AKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHON M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKOHN NESITEIHHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl Kak CpEACTBa
B3aMMOJICHCTBUS MEXK]TY JIFOJJbMH U [IO3HAHUS MUDA;

MOHMMaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
MpeaCTaBlIeHusT 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEeIIOBEKa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpaHEHHUS IPUPOJIHOTO PaBHOBECHS,;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJIOTUM JJIi COBPEMEHHOW IMBWIM3ALINU:
oOecrieuyeHus: HOBOTO YPOBHSI PAa3BUTHUSI MEIUIIMHBI, CO3JaHUE TMEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTb PEeCcypcHble  MPOOJIEeMbl  pPa3BUTHUS
YeJI0BEYECTBa, MOMCKA MyTeH BhIXOJIa M3 TII00ATBHBIX SKOJOTHUYECKUX MPOoOeM U
oOecrieueHus: mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (OPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHWOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHU OOIEeH KyJIbTypbl, €CTECTBEHHO-Hay4YHOW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHATILHON TPaMOTHOCTU OOydYarommxcs, GopMupyeMoit
IPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHHUS SIBIICHUW OKPYXAIOIIEro MUPAa W MPOUCXOIANINX B HEM H3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aK/IIOUEHHMs] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKHE 3HAHMS IS
peNIeHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIITIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HEMNPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HaHWH 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAYUMbIe i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHATHUS, OTPaKAIOUINe
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuudUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTeMa, Hay4YHbIN (akKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCClIeIOBaHUE,  HAOJIOJICHUE,  WM3MEpPEHHME, OKCIEPUMEHT U  JPYTrHux),
YHUBEpCaJIbHbIE y4eOHble JeHCTBUS (IO3HABaTENbHbIC, KOMMYHHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecIeunBaroIIme dbopmupoBaHue GyHKIIMOHATHHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YaloIMuXcs, CIOCOOHOCTh
00yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHBbIE YyueOHble JCHCTBUS B
MMO3HABATEIbHON U COMAIIBHON TPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOrPAMMbl CPEIHETO OOIIETo
00pa3oBaHuUs JIOHKHBI OTPAXKaTh:

OBaajnenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOoruvecKue JaeicTBUS:

CaMOCTOSITEILHO  (OpMyIMpoOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIILICHHS
(ananuza, cUHTE3a, CpaBHEHMUsI, KiIaccupuKaImm, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh UX XapaKTePHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMHU MOHSTHUSIMM);

ONpEeNeNATh LeNU ACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTHU C ITOCTABJIICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHUE TIOHATHUS Il 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM U MPOTUBOPEUYUS B paccMaTpPUBAEMbBIX
SBJICHUSX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3YyYae€MbIX OMOJOTUYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMH  pa3HOrO0  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEeMbl C YYETOM aHAIM3a HMMEIOIIMXCA
MaTepHAIbHBIX 1 HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aHMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX POOIIeM.

2) 0a3oBbI€e MCCiIeI0BaTEIbCKUE 1eHCTBHSA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIEI0BATENIbCKON U MPOEKTHOM AESITENIbHOCTH,
HaBBIKAMM  pa3peuieHusi NOpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IOMCKY METOJ0B PEUIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BHUJbl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHMS, €r0 HHTEpPHpETAlMH, NPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Yy4eOHBIX
CUTyalUsX, B TOM YHUCJIE MIPU CO3JaHUH YUEOHBIX U COLUANBbHBIX IPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHONU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHbIE CBSI3M U AKTyalIM3UpOBaTh 3ajayy,
BBIJIBUTaTh TUINOTE3y €€ peIlleHUs, HaXOAUTh ApTyMEHTbl AJis J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHS 3aJa4d pPe3yJIbTarThl,
KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IEJICHANPaBICHHbII MOUCK IEepeHoca CPEeACTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 U NPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEJAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJIEU, IpeularaTb OPUTHHAIbHBIE MOAXObl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTo
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTMYECKUX CIIOBapsX W
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JdaHHbIX, B VHTepHeTe), aHanu3upoBaTh



UHOOPMAITUIO PA3THYHBIX BUJIOB U (HOPM MPEACTABICHHS], KPUTUUECKUA OIICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3IUYHBIE METOJBI MPU TOWCKE U
otbope Ouosorndeckod mHMOpMalru, HEOOXOAUMOUN IJisi BBITIOTHEHUS YYEOHBIX
3azay;

MpUOOpETaTh OMBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOJIB30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMy  TPEACTABICHUS
Oounosornyeckor uHGopmaIuu (CxeMbl, Tpapuku, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

WCIIOJI30BaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa mpu paboTe ¢
Ononornyeckor wWHPOpMAIMEH: TPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (hopmysibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHWYECKHE  CpPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HaBaHWA W 3aUTHl  WH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIU JIUCKYCCHM MO CYHIECTBY OOCYXIaemMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHHUS OTHOCHTEIIBHO BBITIOJIHCHHS TIpeiaracMou
3a/lay, YIYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3HMIMKN JIPYTUX YIACTHHUKOB
JIAAJIora Wi TUCKYCCHUM);

pacno3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIEHMS, TOHMMAaTh 3HAUYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HMKHOBEHHS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(IMKTHI K BECTH IIEPETOBOPHI;

BIIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJIEH, POSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU GopMme HhopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MMOHMMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYAJTLHON
paboTHI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBIX (DOPM B3aMMOJICHCTBUS PU PEIICHUH YISeOHON 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd€ToM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaKJIOTO WieHa KOJUICKTUBA;



OPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVMHUPOBATh NEUCTBUA MO €€ JOCTHXKEHHUIO: COCTAaBJSATh IUIAH JACHCTBHIA,
pacnpenensiTh poiau € YY4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO Yy4YaCTHHKAa KOMaHIbl B
001t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBaTh HJIEU C TMO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIeM M HX
pEIIeHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MMO3HABATENIbHYIO JESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTeIbHON
JEATENbHOCTH U JKU3HEHHBIX CUTYALIMSIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pEIIeHUs MpoOsieMbl C  Y4€ToM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIIMpATh paMKH YYEOHOI0 MpeAMETa HAa OCHOBE JIUYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO LIMPOKOW JPYAUIMU B
pa3HbIX O00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJE€Th HABBIKAMHM  TO3HABATENHbHON  pedJeKCUd  KaK  OCO3HAHUS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBAHM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU JJIs OLUEHKH CUTyalluu, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 HX
CHU)KEHHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX [PU AaHAJIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX [PU AaHAJIU3€ pPE3yJbTaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PAa3UYHBIX y4EOHBIX CHUTYallUiX, a TaKKe B peajbHBIX
’KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yNbTaThl MPEACTABICHBI IO F0J1aM 00YyUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
Kacce O KHbI OTPaXaTh:

c(hOpMHPOBAHHOCTH 3HAHUW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUPAa U HAYYHOIO MHUPOBO33PEHMS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHMS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB M IMOHSATHUM:
XKU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BELIECTB U MpEeBpallCHUE
HHEPIruM), TOMEOCTa3 (CaMOpEryJsilits), ypOBHEBas OpPraHU3allus JKUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOYKIIU), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3/araTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHAs JOrMa MOJEKYJsSpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 1eHTpax MHOTrooopasusi u
MPOUCXOXKJECHUS KyJIbTYpHbIX pacteHuit H. V. BaBuioBa), onpeaenisiTh rpaHUllbl
MX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM,;

YMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOZCHUE U
OMMCAHUE YKUBBIX CUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAayYHbIX TMOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU TOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKApHUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs PHEPTUU B KIETKe, (DOTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, HWHIUBUIYAIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yYMEHHE MPUMEHSATH MOJyYEeHHbIE 3HAHUS IJi1 OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PEIIECHUN B MOBCEAHEBHOMN
KU3HU C LEIpl0 obecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKPYKAIOILUX JIOJEH, COOI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKarolei
IPUPOJHON cpele, MOHMMaHWE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBpEMEHHOU Oouonoru  “ OMOTEXHOJIOTMH  JUIsl  PalMOHAJIBHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHUE pelIaTh »JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTUOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjlelIOBaHUE, COCTaBISATh CXEMbI
MOHOTHMOPHU/IHOTO CKpEIIMBAHUS JJIsl MPEJCKa3aHMUsl HAacJIEAOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M IMpaKTUYECKUe padOThl, COOIHOIATh
npaBuiia npu paboTe ¢ yueOHBIM U JIaDOpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTUYECKOTO  COJEPKAHMs, BKIIOYAIONIYIO [ICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(pOPMALIMH, HAYYHO-IOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCIEKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTrHH,
MeAMLIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBbIE M YCTHBIE COOOLIEHUS,
00001m1asi OMOJIOTMYECKYI0 MH(DOPMAILIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCIIOJI30BATh MTOHATUIHBIN armapaT OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPaXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJIOTMU B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOIO MHPOBO33PEHHS, O BKJIAJ€ POCCUMCKHUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJIOrMYECKUX TEPMHUHOB M IMOHSTHIA:
BUJ, TIOMYJIALKSA, TeHO(OHM, IBOIIOLUS, ABIKYIINE CUIIbl ((haKTOPbI) IBOJIIOLIUHY,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTMYECKHUE (PaKTOPHI,



JKOCUCTEMA, MPOAYUEHTBI, KOHCYMEHTBI, PEAYLUEHTbI, LENW I[UTaHHUS,
HKOJIOTHYECKas upamua, OuoreoleHos, ouocdepa;

yMEHUE Hu31aratb OWOJOTMYEecKue Teopuu (dBONMIONUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
ONPEAEATh IPAHUIBI UX TPUMEHUMOCTH K JKMBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJIAMU HAYYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
ONMCAHNE YXUBBIX CUCTEM, IIPOLECCOB U SBJICHUM, OpraHu3alus U IIPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYUYEHHBIX
PE3yJbTAaTOB, WCIIOJIB30BAHHBIX HAYYHBIX ITOHATHHW, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHHUU NIOJIYUYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSALMA, MTPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreolIeHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHuUsl, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M NIOTOKAa HDHEPIMM B HKOCHCTEMAX, AHTPOIIOIE€HHBIX HM3MECHEHUN B
HKOCHUCTEMaX CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OUOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJyYEHHbIE 3HaHUS ISl OOBACHEHHS] OMOJIOTUYECKHUX
IIPOLIECCOB U SIBJICHUMU, JUI NPUHATUS NPAKTUYECKUX PELICHUNA B IOBCEIHEBHOU
JKU3HM C LeJplo olecreyeHus: 0e30IaCHOCTH CBOErO 30pOBbS M 340pPOBBSA
OKPY>KaIOILKX JII0/IeH, COOIOIEHUSI HOPM IPAMOTHOTO TMOBEJAEHUS B OKPY KaroIei
MPUPOIHON cpesie, MOHUMaHHWE HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO MTPUPOAOTIOIb30BaHNUS;

YMEHHUE pelIaTh 3JIEMEHTAapHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATH CXEMbI
MEPEHOCa BEIIECTB U YHEPTUU B IKOCHUCTEMAaX (1IN MUTAHUS);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKkTUYeCKue padoThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKHM OLEHUBAThb U HHTEPIPETHUPOBATH HH(MOPMALIIO
OMOJIOTMUYECKOTO  COJEP)KAHUS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaThb  rJ00ajbHblE  DSKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
00001as OnoJIoruueckyro MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHUKOB, IPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3/je/ioB U TeM undposbie
Ne i/m P KonrpoJubnsie | IIpakTnyeckn (g )
NPorpamMmsl Bcero o0pa3oBaTte/ibHbIE
padoTsbI e padoThI
pecypchl
bubnuoreka [JOK
1 b 2 .
HOTIOTIL KAk HayKa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble crcTeMBl M UX OpraHu3anus 1 buomorexa LIOK
P H https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
3 XHUMUYECKUH COCTaB U CTPOCHUE KIETKH 10 1 hitps://m.cdsoo.rw/7f41¢292
but6mmoreka [JOK
4 PKM3HENCATENLHOCTL KIICTKH > https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHMe 1 HHAUBUAYaJIbHOE pa3BUTHE 4 1 bubnuorexa IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTH M N3MEHYUBOCTH 2 15 bubnuoreka [JOK
OpPraHH3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnunoreka [JOK
P 1
8 C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KIIACC

KoJsmn4yecTBo yacos JJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB U TEM uu¢posBbIe
Ne i/m P KonTpoabHbI IIpakTH4eckue (g :
NMPoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
bu6mmorexa [JOK
I OBOITOIHOHHAA GHOTIOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEeHHE U pa3BUTHE )KU3HU Ha 9 0.5 bubnmnoreka [JOK
3emute ’ https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OKpy KaroIas cpeaa 5 1 bubnnorexa [IOK
p Py t pea https://m.edsoo.ru/7f41cc74
Bbu6mmorexa [JOK
4 Coo011ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Konrtpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcsbl
b K
buonorus B cucreme Hayk. OOBEKT nommorexa 11O
1 N — 1 https://m.edsoo0.ru/863e6122
Y ' https://m.edsoo.ru/863e¢632a
MeTo/1bl TO3HAHUS KUBOU HPHUPO/IBI.
[TpakTrueckas padora Ne 1
2 «HMcnonp30BaHuE pa3IMYHbIX 1 0.5 bubmmorexa [TOK
P ' https://m.eds00.ru/863¢6122
METOJIOB MPU U3YUYECHUU
OMOJIOTUYECKHX OOBEKTOBY
3 buonornueckue cucTemsl, mPoOILIECCHI | bubnmoreka [JOK
1 UX CBOMCTBA https://m.edso0o.ru/863e6564
4 MonexkynsipHblil ypoBeHb. Bona n | bubnuorexa [IOK
MUHEpaIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
CITIH, LOCTAB H CTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
KatanuzaTtopsl. JJabopaTtopHast
6 pabota Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl
WM KaTaJiasbl)»
7 VraeBonsl. JInnuasl 1 bu6mmoreka [JOK




https://m.edso0.ru/863e6870

bu6mmoreka [JOK
8 Hyxkneunosbie kucinorsl. ATD hitps://m.odsoo.rw/863c6d5¢
9 Hcropust u MeTO bl N3y4EHHS bubnuorexa [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
bu6mmorexa [IOK
Crpoenue knetku. Kierounas
10 Membpana, L[iTomasya https://m.edso0.ru/863e6ff0
pata. https://m.eds00.ru/863e716¢
bu6mmoreka [JOK
11 OpHoMeMOpaHHBIE OPTaHOU/IBI 0.5 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
bu6mmoreka [JOK
12
JlBymeMOpaHHLIE Opranomip! https://m.edsoo.ru/863e766¢
13 Oco0eHHOCTH CTPOECHUS KIETOK bubnnorexa [JOK
IIPOKapHUOTOB U 3yKapUOTOB https://m.edsoo.ru/863e7¢98
14 OOMeH BellecTB U IpeBpalleHue bubnuoreka [IOK
DHEPIHH B KIETKE. https://m.edsoo.ru/863e7aae
N bu6mmorekxa [JOK
15 DOHepreTnyeckuil 0OMeH B KIIETKe 0.5 hitps-//m.cdsoo.ru/863¢7dcd
16 Turbl KIETOYHOTO MUTAHUS bubmmorexa [TOK
' https://m.edsoo.ru/863e796e
17 [TnacTuyeckuii 0OMEH: OMOCHHTE3 bubmuorexa [JOK
OEJIKOB. https://m.eds00.ru/863e796¢
18 HexkneTounsie GhopMbI )KU3HH — bubmuoreka [JOK
BUPYCHI https://m.eds00.ru/863¢7540
bu6mmorekxa [JOK
19 @OpMBI pa3sMHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e




bu6mmoreka [JOK

20 Meii
enos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII0I0TBOPEHHUE.
)1 Jlaboparopnas pabora Ne 4 0.5 bubnuorexa [JOK
«/3yueHne CTpOeHHs NOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NunuBuyansHOE pa3BUTHE bu6mmoreka [{OK
OpPraHu3MOB https://m.edsoo.ru/863e8436
3 ['eneTnka — Hayka o bubnmoreka [JOK
HACJIEJICTBEHHOCTU U U3MEHUYHUBOCTU https://m.edso00.1u/863e8612
3aKOHOMEPHOCTH HACTEIOBaHUS
24 Mpr3HAKOB. MOHOTHOpHTHOE bubmorexa HOK
p ' pHi https://m.eds00.ru/863e¢8878
CKpEIIUBaHNE
UTHOPUIHOE CKpEIIMBaHue. 3aKOH
25 §e3aBHIzHMoro Hef::ne OBaHMS bubmoreia HOK
4 https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE HaclieJOBaHUE
npusHakoB. JIabopatopHas pabota Ne
2 5 «M3y4yeHue pe3ysbTaToB 0.5 bubnnorexa [JOK
MOHOTUOPHUIHOTO U AUTHOPHUIHOTO ' https://m.edsoo.ru/863e8c60
CKpEIMBaHUA y TPO30(UIIBI HA
TOTOBBIX MHUKpOIIpErapaTax»
7 I'enetuka nona. Hacnenosanue bubnuorexa [JOK
IPU3HAKOB, CLECIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
8 N3menunBocth. HenacnencrtseHHas 0.5 bu6mmoreka [JOK

n3MeHYnBOCTh. JlaboparopHas

https://m.edsoo.ru/863e8efe




pabota Ne 6. 3yuenue
MOIU(UKAITMOHHON U3MEHUNBOCTH,
MOCTPOCHHE BapHAIIMOHHOTO psijia U
BapHallMOHHON KPUBON»

HacnencrBennas U3MeHYUBOCTE.

29 JlaGoparopnast pabota Ne 7. « AHanu3 | 0.5 bubnmoreka [JOK
MyTalui y Ipo30(UiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHKpOIpenapaTax»

bu6mmoreka [{OK
r 1
30 CHETHKa HeloBeKa https://m.edso00.1ru/863e8d78
31 Cenexkuus Kak HayKa v IpoIecc 1 bubmmorexa [TOK
H Y pont https://m.edsoo.1ru/863e¢9214

1 MeToabl U TOCTHKEHUS CEJIEKITHU | bu6mmoreka [{OK
pacTeHUH U KUBOTHBIX https://m.edsoo.1ru/863e¢9214

1 buorexHoorus Kak oTpacib | bubnmorexa [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336

bubmnoreka [IOK
4 P i 1
3 CICPBIEIH YPOX https://m_edsoo.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuyeckune | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcsbl
1 DBOJIIOIHS U METOJIbI €€ U3yUCHHS 1 bubmmorexa [JOK
t A Y https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs NpeACTaBIECHUI | bubnuorexa [IOK
00 3BOJTIOIIUHU https://m.eds00.ru/863e9570
bub6mmoreka [JOK
M 1
3 HKPOIBOIIOTHA https://m.edsoo.ru/863e9cle
[Tomymsmus Kak dJIeMeHTapHas
C/IMHUIIA BUJA W DBOJTFOIIHH.
4 JIZ;60 IedllTo HI;UI abora JI\;o 1 1 0.5 Bubmmorexa LIOK
paToprai p B ’ https://m.eds00.1ru/863¢99¢6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUIO»
5 JB1xyiye cuiibl (3JIeMEHTapHbIE 1 bubnnorexa [JOK
(hakTOpbI) IBOTIOIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
E 7 1
6 CTECTREHHbII OTOOP 1 ero opubI https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3BOMIOLMY:
PUCIIOCOOICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas | 0.5 bubnmnoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpTraHu3Ma U €€
OTHOCHUTEJILHOTO XapaKTepay»
8 Hanpasienus u myTtu 1 bubnuoreka LIOK




JKM3HU Ha 3emiey

MaKpO3BOJIIOIAU https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN
10 HcTopus xu3HU Ha 3eMIIe U METObI bubnuoreka [IOK
€€ U3y4eHUS https://m.edsoo.ru/863ea5a6
1 ['unoTte3sl MPOUCXOKACHUS )KU3HU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButure xu3HM Ha 3emMie Mo 3pam U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE Tarbl YBOTIOIUN
PACTUTENHHOTO M )KUBOTHOT'O MHpA.
[IpakTuueckas pabora Ne 1 bubnnorexa [JOK
13 0.5
«/3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U )KUBOTHBIX B
KOJUICKLIUSX»
14 CoBpeMeHHas cucTema bubnmorexa [JOK
OpraHM4eCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE3) bubmmorexa [JOK
t P https://m.edsoo.ru/863eac2c
16 JBwxymiue cuiibl (pakTops) bubnmoreka [JOK
AHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIC CTaJUHU YBOJIOIUU bubmuoreka [JOK
YEJIOBEKA https://m.edsoo.ru/863ead44
18 UYenoseyeckue pacsl U IPUPOIHbIE bubnnorexa [JOK
aJlanTaly YeJIOBEKa https://m.edsoo.ru/863eaeca2
PesepBHblIit ypok. O600111eH1E 10
P P bu6mmorekxa [JOK
19 TeMe «BO3HMKHOBEHME U pa3BUTHE

https://m.edsoo.ru/863eaca2




bu6mmoreka [JOK

20 C)
KOTOTHA KAk Hayxa https://m.edsoo.ru/863ead44
)1 Cpenbl 00MTaHUS ¥ YKOJIOTHIECKHE bu6mmoreka [IOK
(baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtndeckue haKTOpHI.
JlaGopaTopnas pabora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 ACTEHMI U3 pa3HbIX MECT 0.5 bubmorexa HOK
P p ’ https://m.edso0o.ru/863eb10e
oburtanusi». JlabopaTopHas pabora
No 4. «BnusgHue cBeta Ha pOCT U
Pa3BUTHE YEPEHKOB KOJICYCay
bu6mmoreka [{OK
23 b
MOTHYECKHE (GaKTOpEI https://m.edso00.1ru/863eb348
DKOJIOTHYECKHUE XapaKTCPUCTUKH
nonysnun. [Ipakrruueckas pabota
24 Ne 2 «IToacuét mIoTHOCTH 0.5 bubmmorexa LIOK
- N ’ https://m.edsoo.ru/863ead44
MOMYJISAIMKA Pa3HBIX BUIOB
pacTeHun»
’5 Coo0miecTBa OpraHu3MOB — bu6mmoreka [{OK
OHOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHIECKHUE CHCTEMBI bubmuoreka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIC TIOKA3aTEIN YKOCUCTEMBI.
27 DKOJOTUUECKHE MUPAMUIBI bubmorexa HOK
. DAMHJBL. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykueccus
bu6mmoreka [JOK
28 ITpupo € DKOCHCTE
PHPOJHRT HCTEME https://m.edsoo.ru/863ead44
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI bubnuorexa [IOK




https://m.edsoo.ru/863ead44

30 buocdepa — rnobanpHas | bubnnorexa [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnmoreka [JOK
ounochepsl https://m.eds00.ru/863ebd 16

32 YenosedecTBO B Onocdepe 3emin 1 ngﬁ;&fgggﬁ/};&ea 444

1 CocymiecTBoBaHUE TPUPOIBI U i bubnmnorexa [JOK
Ye0BeYeCcTBa https://m.edsoo.ru/863ebale
PezepaHblil ypok. O6001eHNE TeMBbI

34 «Co00111ecTBa ¥ 9KOJIOTUIECKHE 1
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YYEBHO-METOJNYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Bri6epure yueOHbIe MaTEpHAIIbI

A.B. Tepemos, P.A. IlerpocoBa. buonorus. buonoruueckue cuctemsl u mpouecchl. 10 kinacc: yueOHUK IS ydaluuxcs
oOureoOpa3zoBaTenbHbIX Opranu3aiuii. ba3oBbiil U yriyOiaeHHbIH YPOBHH.

ypoBeHb. Biangoc. Mocksa.2020

A.B. Tepemog, P.A. TlerpocoBa. buonorus. buonoruueckue cuctemsl u mpoiiecchl. 11 kmacc: yueOHUK IS ydaniuxcst

o0mieoOpa3oBaTenbHbIX Opranu3annid. ba3oBelil u yriayOnenssiii yposenu. Biagoc. Mocka.2020

METOAUYECKHUE MATEPHUAJIbBI IS YUUTEJIA
A.B. Tepemos, P.A. IlerpocoBa. Kak o0yuats 6uosioruu. buonorunueckue cucremsl U mpoLecchl. Metoauueckoe nocooue

s yuurens. Bnagoc. Mocksa. 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://school-collection.edu.ru/

2. IlpoekT «Bcs ouomnorus» http://www.ebio.ru/index-1.html



3. BupryanbHas oOpa3oBarenbHas jabopatopus http://www.virtulab.net
4. UnTepuet ypok https://interneturok.ru/
5. 4 uny Ha ypok 6uonoruu http://bio.1september.ru/urok/

6. CoBpeMeHHbIe ypoku Ouosioruu http://biology-online.ru/
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