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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OMpeNIeNIeHUs] MOJAXO0J0B K (DOPMUPOBAHUIO COJIEPXKAHUS YUEOHOTO TMpeameTa
«buonorusa» cocraBwiM: KoHuenryainbHele TnonoxkeHnus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTU  II€JIeH, COJEp>KaHUs, pPE3yJIbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX U
NPUHIMIIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanuss B Poccuiickoit @Deneparuu, a TakKe IMOJOXKEHUS O
cnenuduke 6uosoruu, €€ 3HaUeHUH B MO3HAHUU JKMBOU MIPUPOABI U 00ECTICUCHUH
CYIIIECTBOBAHMS YeNIOBeYeCKOro obmiectBa. CoOriiacHO Ha3BaHHBIM TIOJIOKCHHSM,
omnpeJieNIeHbl OCHOBHBIE (DYHKIIMU MTPOTrPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TNpeacTaBlIeHUWE O IeNaX, 00 oOuei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS M PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yaeOHOro mipenmera «buomorusi», ompenensieT 00s3aTeIbHOE TPEIMETHOE
COllep’KaHHMe, €ro CTPYKTYpy, pacmpeiclieHue 1o pazfeinaM U Temaw,
PEKOMEHyEMYIO TOCJIEeI0BATEIbHOCTh U3yUEHHUsl Yy4eOHOro Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa3oBaTeIbHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEHN 00y4aronuxcsl.

B nmnporpamvMe mo Ouomormum TakKe YUHTHIBAIOTCS TPeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yjbTaTam
o0yueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
JeSTENHbHOCTH/YIEOHBIX JEHCTBUN OOYYAIOIMUXCS IO OCBOCHUIO COJIEpPKAHUS
OMOJIOTNYECKOro 00pa3OBaHMS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) peain30BaH
NPUHIIAI [IPEEMCTBEHHOCTH B H3y4Y€HUW OWonoruu, Ojarojaps 4emy B HeEH
IpOCMATPUBAETCSl HAMPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopMupoBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIICHUS, PEACTABICHUI O 3J0pOBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIIEHHUEM K OKpYXKaIoleld MPUPOIHON cpene.
[TosToMy Hapsany ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHM, a TakKe 3HAHUHN O
CTPOCHUH >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHM yJIeJICHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHUI B MTOBCEAHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4HClie: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIHUKO-
TE€HETUYECKOro KOHCYJIbTUPOBAHMSI, 000CHOBaHUS AKOJIOTMYECKHU
IeJIeCO00pa3HOr0 TOBEAECHUS B OKPYXKAIONIEH NPUPOIHON Cpene, aHaiu3a
BIUSTHUSL XO3SUCTBEHHOMN JESITEILHOCTH YEJIOBEKA HA COCTOSHHUE MPUPOIHBIX M
HCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJHON HAIPaBIECHHOCTH
ydeOHOro npeaMera «bHoIOTHsS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHUs



YCIIOBHU JUIsl pelIeHus] OJHOW U3 aKTyaJbHBIX 3aJau IIKOJIHHOIO OMOJIOrHYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (popMupoBaHue Yy 00y4arolUXcCs
CIIOCOOHOCTH aanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonoruss Ha ypoBHE cpeaHero o6miero oOpa3oBaHHs 3aHUMAET Ba)XXHOE
mecto. OHa oOecrieunBaer (popMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABIECHUN O
Hay4YHOW KapTHHE MUpA, pacuIupseT ¥ 0000ImaeT 3HaHUs O KWBOH mpupope, eé
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO3AAET
YCIOBUSL  JJIsi:  TIO3HAHMSI  3aKOHOB  JKMBOM  Npupoabl, (GOpMUPOBaHUs
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro oOpasa
KHU3HU, YKOJIOTHYECKOTO MBIIIJICHUS, [IGHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TaKXKe JJIsl PEICHHUs] BOCTIMTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  odmero  oOpa3oBaHus,  COIMATU3ALUU
obyuatouuxcs. M3yuenue 6uonorun odecnedynBaeT yciaoBUs s (HOpMHpOBaHUS
UHTEJUIEKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HUH(POPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpHI, CIOCOOCTBYET HMHTETpalliid OMONOIMYECKUX 3HAHUM C
NPEICTABICHUSIMU U3 JAPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpadguu. HazBaHHble MONOXKEHUS O NpeJHA3HAYEHUU y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY [UIsl ONpEACNIEHUs TNOAXOAO0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €r0 COACpKAHMS, TMPEACTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

Otb60p comepxaHus yueOHoro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypOCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromfecs: JOHKHBI OCBOMTHh 3HAHUS M YMEHHs, 3HAYUMbIC IS
dbopmupoBanus 0OIIEH KyJIbTYphl, ONpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
4eJoBeKa B OKpY’Kalolled MPUPOJHON cpelie, BOCTpEOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeCKOH aedrenbHocTH. Ocoboe MecTo B ATOW CHUCTEME 3HAHUMN
3aHUMAIOT 3JIEMEHTHI CO/IEP KAHUS, KOTOPBIE CITYXKaT OCHOBOM i1 (POPMUPOBAHUS
OPEICTaBICHUNA O COBPEMEHHOM €CTECTBEHHO-Hay4YHOHM KapTHHE MHpa U
[IEHHOCTHBIX  OpPUEHTAlMAX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUuu
OMOJIOTHYECKOTO 00pa30BaHMS.

CrtpykTypupoBaHHe COAECpX)aHUS y4yeOHOro Marepuajia B MPOrPaMME IO
OMOJIOTMM OCYLIECTBIEHO € YYETOM IPUOPUTETHOrO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSX MKUBOM MPUPOJIbI, O €€ YPOBHEBON OpraHu3aluu U
ABOJIONIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONIME COAepKaTenbHble THHUN: «buonorus kak Hayka. MeTobl
Hay4yHOTo To3HaHWs», «KieTka kak Ouonornyeckas cucreMay, «OpraHu3m Kak



Oouosnornyeckas cuctema», «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPay,
«OBOJIOLMSA KUBOU MTPUPOABDY, «IKOCUCTEMBI U PUCYIIE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATILHOU
OpraHu3allid JKUBBIX CHUCTEM pa3HOTO paHra # NPUOOPETCHHE YMEHHI
UCIIOJIb30BaTh 3TW 3HAHUS JJISI TPAMOTHBIX JCHCTBUM B OTHOIIEHWHU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MTPOOJIEM.

JocTwkenue 1enu u3ydeHus: yuaeoHoro mnpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUYNBACTCS PEUICHUEM CIeIYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CHUCTEMBbl 3HAHUU O OHOJIIOrMYECKUX TEOPHSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPaBUIIAX, CIY)KAIIUX OCHOBOU
JUist OPMUPOBAHUSI TIPEJICTABIICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpaA, O
METOJ]aX HAay4YHOrO MO3HAHUA, CTPOSHUH, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3alluH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS TMO3HABATENbHBIX, HMHTEJUICKTYyaJIbHBIX |
TBOPUYECKHX CIIOCOOHOCTEH B MPOLECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOrMU HAy4HBIX B3MJISAO0B, WACH M TMOAXOAOB K HM3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOro ypOBHSI OpraHU3aluu;

CTAaHOBJICHHE Yy OOydYarommxcs oOIIed KyabTypbl, (GYHKIIHOHATHHOM
IPaAaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH U OIEHUBATH SIBIICHUS] OKPYKAIOIIETrO
MHpa KWUBOW MPUPOJAbl HAa OCHOBAHWM 3HAHUN U OMbITA, MOJYYCHHBIX MPHU
U3y4eHUU OMOJIOTHH;

dbopMupoBaHue Yy OOy4YaIOMUXCS YMEHHMHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B NPAKTUYECKOW JIEATEILHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEJIOBEKOM YKHBOM
IIPUPOJIBI, HEOOXOAUMOCTH OESPEKHOTO OTHOIICHUS K HEl, COOFOACHUS STHICCKUX
HOPM IIpHU NPOBEJECHNUN OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUN JUIsl TIOBBIIIEHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1isl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM XKM3HU JIJIS
OLICHKH TOCJIEJICTBUI CBOEH JESATENbHOCTHU 110 OTHOUIEHUIO K OKPYKaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00seBaHUM.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBJIAETCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B
coCTaB MpeaMeTHoN 00s1acTu «EcTecTBEeHHO-HAayYHBIE TPEIMETHI.



Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPETHETO 00IIero o0pa3oBaHUs
orBoauTcs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 gac B HeAemIo).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUIECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (puinocoduei, STUKON, I3CTETUKON U MPaBOM.
Ponp Ouonorum B (opMUpOBaHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OHOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM MPUPOLI (HAOTIOICHUE, SKCTICPUMEHT, OMMCaHNE,
U3MEpeHue, Kilaccupukauus, MOJEIUPOBaHHE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble ¥ paKkTH4YecKHe padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp3oBaHHE pa3IWYHBIX METOJOB MPHU
U3YYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aI U,

XuBble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3allMi OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISUIHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIneHOTHIECKHI ), OnoC(EpHBIH.

JdemoHcTpanum:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHU OpraHU3aLUU
YKUBOW MIPUPOIBI».

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. XumMunuecknui COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XUMHYECKHUE DIIEMEHTBI: MAaKpPO3JEMEHTHI,
MUKpPO3JeMEHThI. BoJla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BewlecTB B KkieTke. llomnepikanue
OCMOTHYECKOr0o OasiaHca.

benku. CoctaB u crpoeHure O€aKOB. AMMHOKHMCIOTBI — MOHOMEPHI OEIKOB.
Hes3aMeHnmblie 1 3aMEHMMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (NEepBUYHAS, BTOpPUYHAS,, TpPETHUYHAs U
YeTBEpTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue
(GyHKIIMN OENKOB.



depmeHTHl — Ouonormdeckwe Karaauszatopbl. CTpoeHHE (epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHass crneuu@uuHocts. KodepmenTsl. BuTaMuHBIL
OTanuns pepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYrneBonel: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kcupub03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJMKOIEH,
HeJuT0J103a). buonorndyeckue GyHKIUNA YTII€BOOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. [ 'HapoduIbHO-
ruipodoOHbIe  cBoiicTBa. buonormyeckue ¢yakuun sununoB. CpaBHEHUE
yTJI€BOJIOB, OCJIKOB U JHUMHJIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuaer — MOHOMEpHI
HykJenHoOBbIX KucioT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u dpynkuuu PHK.
Buaer PHK. AT®: ctpoenne u GyHKIHH.

[utonorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAECHCTBUS
uaei 1 PaKkToB B HAYYHOM MO3HAHWU. MEeTOIbl U3YUYEHHUSI KIETKU.

Knerka kak menoctHas >kuBass cuctema. OOmme MnNpuU3HAKU KIETOK:
3aMKHyTas HapykHas memOpana, monekyibl JIHK kak renernueckuii ammapar,
cCUCTEeMa CHHTe3a Oernka.

Tunbel KJIETOK: »yKapHOTHYeCKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHUs1 TpoKapuoThyeckol kieTku. Kierounas crenka Oaktepuil. CTpoeHwue
YKApUOTHYECKON KiIeTKH. OCHOBHBIC OTJIIMYHMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, MX
¢bynkiuu. [1nazmarnueckas memOpana, e€ cBoicTBa U QyHkiuu. [luTomnnasma u eé
opranounibl. OnmHomemOpannbie opraHounbl kierku: OIIC, ammapat I'onbmxkwy,
au30coMbl. [lolyaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHAPWUH, ILIACTUAIBL.
[Ipoucxoxaenre MUTOXOHJApUM W TIacTua. Bunbl tmactun. HememOpaHHBIE
OpPraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKU. QYHKIIMHA OPraHOMI0OB KJIETKU. BKItoueHus.

SAnpo — perynsaropHbslii HeHTp KieTku. CTpoeHue snpa: siaepHas o00JI0UKa,
KapuoIUIa3mMa, XpOMaTHH, SIPBIIIKO. X POMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JleMmoHCcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®@pankiun, K. M. bap.

HNuarpammel:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B  HEKHUBOU
npupoae», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B AKUBOM MPUPOJIE».

Tabmuupsl u cxemsl: «llepuoanyeckass TadIUIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbI», «brocunTes Oenka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «HykmennoBsie kuciotel. JIHK», «CTpoeHne MOJIEKYIIbI



AT®», «CtpoeHue 3yKapruOTHUECKON KIEeTKN», «CTpOCHUE MKUBOTHOW KIIETKUY,
«CTpoeHne pacTUTENBHOM KIETKW», «CTpOoeHHe MPOKAPUOTUYECKOU KIETKWY,
«CTpoeHue sapa KIETKu», «YTIEeBOIbIY, «JIunuasn».

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS MPOBEACHHUS
HAOJIIOICHU, W3MEPEHMI, SKCIEPUMEHTOB, MHUKPOMpENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHble n nNpakTHYecKue padoThl:

JlaGopatopHass pabora Ne 1. «l3ydeHune KaTadIUTHYECKOW aKTHBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMIIIa3hbl WK KaTaiasbl).

JlaboparopHass paGora No 2. «/3ydeHwe cTpoeHUS KJIETOK pacTEHUH,
YKUBOTHBIX U OaKTepuil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpernaparax M HX
OIHUCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WU MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIIUS  (SHEPreTUYecKuii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB M DHEPrMU B TMOHHWMAHHH
MeTadoau3Ma.

Tunbel oOMeHa BelecTB: aBTOTpOoHbIN U rerepoTpodHsiil. Poib dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAICHUU YHEPTUU B KIIETKE.

®orocunte3. CeroBas u TeMHOBas a3l (orocuHTesa. Peakiu
dbotocunTeza. DPhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emyie. Biusinue ycnoBuii cpenbl Ha (D)OTOCUHTE3 U CIOCOOBI TOBBIMICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIolie OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHne BeliecTB, BBIJCICHUE U
AKKyMYJIUPOBAHHE DHEPrUU B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buubl. KHCIOpOAHOE OKHUCIEHHE, WIH KJIETOYHOE
JIbIXaHHUE. OxkucnutenbHOe dbochopunupoBanue. D¢ddexTuBHOCTH
AHEPreTUYECcKoro oOMeHa.

Peakuun wmatpuuyHoro cuHre3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanus renernueckoil wHGoOpMalNUM B KiEeTKe. ['@HETMYECKUM KO U €ro
cBoiicTBa. Tpanckpumnuusa — Matpuunbslii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Otanbl TpaHcnsauumu. KoaupoBanue amuHOKucCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Hekinerounsie popMsbl ku3HU — BUpychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHUPYCOB.
baktepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHonedunura yenoeka (BUY) — BozOymaurens CIIM/]a.



OOparHast ~ TpaHCKpuIus, peBepraza W  uHTerpaza. lIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a001€BaHUIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. U. IBanoBckui, K. A. Tumupszes.

Tabmumpl 1 cxembl: «Tunel mutanusy, «Metabonuzm», «MHUTOXOHAPHIY,
«IHepreTudeckuii oOMen», «Xioporiacty, «Dorocunre3», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepunodaru», «Ctpoenune u xu3HeHHbIN 1ukia Bupyca CIT][Ia,
Oakrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: monenu-anmnkauuu «Yasoenue [IHK u tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounpiii 1K, WM JKU3HEHHBIM WK KieTku. MHTepdaza u MUTO3.
[Ipouecchl, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTPUYHOIO
cuate3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIL.
JIMTTon AHBIN u raruIOMIHBIN XpPOMOCOMHBIE ~ HaOOpHI. XpomaTuisl.
[uTonornueckue OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUIYAJbHOTO  Pa3BUTUSA
OpPraHu3MOB.

Henenue kierkn — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYeCKUid CMBICII MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aloITo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosnosoe. Bunpl 6ecnonoro
Pa3MHOXXEHUS: JEJIE€HWE HaJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOXEHHUE, €0 OTIAUYHUS OT OECIIOJIOTO.

Meito3. Craaum Mmeiiosza. IIpoiiecchl, MpoucxoAsiiiue Ha CTaausax Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorudyeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpouecc 00pa3oBaHUs TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSIMYHMKU. OOpa3oBaHuME W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SHUIEKJIeTKa) — CHEepPMAaTOreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SAWLEKIETOK U crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHATBHOTO PA3BUTHUS Y IMO3BOHOYHBIX >KUBOTHBIX:
npoOseHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. TUIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsSMOE, HeNpsMoe (JIu4uHOuHOE). BimsHue



Cpellbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pasButue pactenuit. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JemoHcTpanuu:

Tabmuupl u cxembl: «DOpMbI Pa3MHOKEHHUS OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHNE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue knerku Oakrepuity, «CTpoeHHE TIONOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounwrit mukin», «Pemnukanus JHK», «Mwutosy,
«Menos», «lIpsamoe u HenpsMoe pa3BuTue», «l'aMeToreHes y MiIEKONUTAIOIUX U
4yenoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBanue: MHKPOCKOI, MHUKPOIIPENAPATHI «CriepMaTo30uibl
MJIEKONIUTAIOLIETO», «SHIeKneTka MiIeKkonuTaruero», «KapuoknHes B KiIeTKax
KOpEIIKa JyKa», MAarHUTHas MOJAENb-alIuIuKanusa «J/lenenue KIeTKkn», MOJIEIb
JIHK, monens metadha3zHOM XpOMOCOMBI.

JlaGopaTopHble ¥ paKkTH4YecKHe padoThbl:

Jlabopatopuasi pabora Ne 3. «HabGmromeHne mMuTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOMNpPENapaTax».

JlaGoparopHasi pabora Ne 4. «M3yueHue CTpPOECHHS IOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieAcTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu reHetuku. Victopus pa3BuTus reHeTUKU. Posb nuromoruu
¥ SMOpHOJIOTMM B CTAHOBIICHMM T'€HETUKU. Bkimam poccHilckux u 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToabpl TEHETHKH (TUOPHIOIOTHYECKUH,
UTOI€HETUYECKUI, MOJIEKYISIpHO-TeHETH4YeCKUil). (OCHOBHbIE TI'€HETHUUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCIOJIb3yEMasi B CXeMaxX CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHnnenem.
MonorubpuHoe CKpemuBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB IIEPBOTO
nokosieHus. [lpaBuno AoMUHUpOBaHUSA. 3aKOH pacUICIUICHUS MPU3HAKOB.
I'mnioresa yucrorsl ramer. 11onHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HacIeAOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHMOPUIIHOTO  CKPEHIMBAHMS.
AHanusupymouiee ckpemmBanue. Mcnonp30BaHne aHATM3UPYIOUIETO CKPEITUBAHUS
JUTSI OTIpE/IeNICHUs] TEHOTUITA OCOOH.

CuemnienHoe HacinenoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAaHHUIO T'€HOB. HapynieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOpHs HACIEICTBEHHOCTHU. [ eHeTudecKkne KapThl.



I'enernka nosa. XpoMOCOMHOE OIpEAENIEHHE Moia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTrHele W rereporaMmeTHele oOpraHu3Mmbl. HacimenoBaHue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbIi psijy 1 BapualluOHHAS KPUBAs.
Hopma peakuynun npusHaka. KonnuecTBEHHbIE M KaueCTBEHHBIE NMPU3HAKKM U HX
HOpMa peaknuu. CBoiicTBa MOAM(PUKAITMOHHON N3MEHIMBOCTH.

HacnencrBenHasi, wim TeHOTHNHMYECKas, W3MEHUYMBOCTh. KoMOwHaTHBHas
U3MEHUYMBOCTh. Meio3 MW TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalmoHHasi u3aMeH4nBOCTh. Kitaccudukanus MyTraiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuunuHbl MyTanuii. MyTtareHnbie (paxkTopsbl.
3aKOH rOMOJIOTMYECKHX PSAOB B HACIEACTBEHHOM n3MeHunBoctu H. Y. BaBuinosa.

BuesnepHas HacIeICTBEHHOCTh M U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOABI TEHETHKH
YyeJI0BeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOrCHETHYECKUH, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOe ONpENEIICHNE reHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[MI[P-ananu3a. HacnencrBenHble 3a0oieBaHUs 4YeJNOBEKAa: T'eHHbIE OOJIE3HHU,
00JIe3HN C HACJIEICTBEHHOW MNPEApacloioKeHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckne u reHepatuBHble MyTauud. CTBONOBBIE KIETKU. lIpuHIMIIBI
310pOBOI0 00pa3a KU3HH, TUArHOCTUKHU, MPOPUIAKTUKU U JICUEHUSI T€HETHYECKUX
0ose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHUE MEAUIIMHCKON
TCHETHKY B MPEIOTBPAIEHUH U JICUEHUU TCHETHUECKNX 3a00IeBaHNI YeTOBEKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOpHIIHOE  CKpeIIMBaHUE H  €ro
LIUTON€HETUYECKAass OCHOBa», «3aKOH pAaCUICIUIEHHS M €ro LUTOreHEeTHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpupHoe  CKpeuuBaHue»,
«dutonornyeckue - OCHOBBI  AWTMOPUIHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anMonencTBue aJUIENbHBIX TE€HOB», «['eHeTMdueckmue KapTbl pACTEHUHU,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mnosia», «3aKOHOMEpPHOCTH HAcCJEIOBaHUs,
CUEIUIEHHOr0 ¢ monom», «KapuhoTurbl 4eloBeKa U KUBOTHBIX», «Bubl
U3MEHUYUBOCTHY, «MonudukanronHas M3MEHYMBOCTHY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymmn KpoBu», «MyTalluOHHAsE K3MEHUYUBOCTH.

O6opynoBanue: Mojaenu-anmMKauud «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Henonnoe nomunupoBanuey, «Jurnbpunnoe ckpemmBaHuey», «llepekpéct



XpOMOCOM», MHUKPOCKOII U MHUKpormpemnapar «Jpo3oduna» (Hopma, MyTauuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repOapuil «I opox mOCEBHOM.

JlaGopaTopHblie U nNpakTHYecKue padorThl:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUIHOTO H
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(HIIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas padbora Ne 6. «M3yyenue MoaupUKalMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psifia ¥ BAPUALIMOHHOU KPUBOM».

Jlaboparopnast pabota Ne 7. «AHanu3 MmyTanui y Apo30(uiibl Ha TOTOBBIX
MUKpONpenaparax.

[Ipaktuueckass pabora Ne 2. «CocrTaBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranu3zmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Ceneknus Kak HayKa W MpoIEcC. 3apOXKIEHUE CENEKIMU U JOMECTUKAIU.
VYuenue H. . BaBunoBa 0 1EHTpax NPOUCXOXKACHUSI U MHOrooOpaszus
KYJIbTYPHBIX pacTeHUi. LIEHTpbl NPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CopT,
1I0pOoJ1a, LITaMM.

CoBpeMeHHbIE METO/IbI CeTeKIMU. MacCcoBBId M UHAUBUAYAIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUMHM M KUBOTHBIX. OIlEHKa JKCTepbepa. bInM3KopoacTBEHHOE
ckpemuBanue — HHOpuAMHr. Ywucras nuHusa. CKpellMBaHUE YHWCTHIX JUHUH.
I'ereposuc, wnu rudpunHas cwia. HepoacTBeHHOE CKpeuMBaHUE — ayTOPUIUHT.
OtrnanénHas rubOpuausauus U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIYYEHUE TIOJMUIUIONAOB. JIOCTMXKEHUS CEJIEKIIMA PACTEHUM, >KUBOTHBIX M
MUKPOOPTaHU3MOB.

bruorexHonmorusd Kak oOTpaciib MPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. JTallbl
co3ganust pexkomOuHantHoW JIHK wu TpaHcrennsix opranuszmoB. Kierounas
uHxkeHepud. Kilerounsle KyapTypbl. MUKPOKIIOHAJBHOE PA3MHOXKEHUE PACTEHUU.
KioHnpoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dTudeckue  mpooimempl. MO -  reHerwyecku
MOTU(PHUITUIPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptperer: H. U. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnuisl U cxembl: Kapta «lleHTphl MNPOUCXOXIEHUS W MHOTr000pa3us
KYJbTYPHBIX pacTeHuin», «I[lopoasl JOMalHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pactenuity, «OtnanéHHas ruopuauzamnusy, «Padorsl akagemuka M. ®@. MiBaHoBay,
«[Tomumnongus», «OObEKThl OHOTEXHOMOTHM», «KIleTOUHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KoHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIO0B U KOPHEILIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IHCTBEHHBIC PACTCHUSY.



JlabopaTopHble U paKkTHYecKne padoThbl:

Okckypcuss «OCHOBHBIE METOAbI W JOCTHKECHUSA CEIIEKIIMU PACTCHUUA W
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENILHBI ~ y4acTOK, B TEIUIMYHOE XO3SWCTBO, J1abopaTOpHIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

11 KIIACC

Tema 1. IBosroMOHHAsE OHOJIOTHA.

[Ipennoceuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OHONOruM. BnusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTMH U JAPYTUX HAYK.

CeuzerensctBa sBoonMU. [lasleoHTONOrMYECKHE: IOCIIEI0BATEIBHOCTD
NOSIBJICHUSI BUJOB B IaJ€OHTOJOTMYECKOM JIETONHCH, IEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuune GpayH u Gjaop MAaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOrMYECKHE: CXOJICTBA M pa3iuuus 5MOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, AHAJIOTMYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOICTBO
MEXAaHU3MOB HAcCJIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OBomonmonHas Teopust Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHHUS
JapBUHU3MA. JIBMOKyIIME CHJIBI 3BOMIOINMM BHJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TMPU OrPAHUYEHHOCTH PECYPCOB, HEOINpeAesEHHAsT U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boionuu (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosntonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLHH.

JBrwxymue cuibl ((pakTopbl) SBOJIOLMUA BUJOB B mpupoae. MyTalMoOHHBINA
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTH. [lomynsiimOHHBIE BOJNHBI U Jpeid
reHoB. M3omsuus u Murparusi.

EctecTBeHHBI 0TOOp — HampaBisdomuidi  Qaktop sBomonuu. DopMbl
€CTECTBEHHOI'0 0TOOpa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTarT 3Bomtonuu. IIpumeps
OPUCIIOCOOJIEHUI Y OPraHu3MOB. ApoMOp(03bl U UJINO-A1alITALlUH.

Bun wu  BugooOpazoBanue. Kpurepun Bujma. OcHOBHbIE  (DOpMBI
BU000pa3oBaHus: reorpauueckoe, IKOJIOrnYECKOE.

MaxkposBomonust. @Dopmbl  3BoNIONUU:  GUIETHYECKas, JAUBEPreHTHas,
KOHBEpIeHTHasl, napajuiesbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxieHHe OT HecleUUaaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anys. AJanTUBHAS paguanus.

JdeMoHCcTpanuu:



IToptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, DO. I'ekkenb, ®. Mroiutep, A. H. CeBepuos.

Tabmuuel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OopbObI  3a
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pacTEHU»,
«MHoroobpasue  Hopoa  JKUBOTHBIXY, «[Tomysiuny, «MyrtanuuoHHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «Maunoananrauun», «OOmas aereHepanus,
«/IBmxymue cunbel sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IeHHOCTh OPTraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOTHUECKOE BUA000OPa30BAHUE.

OO6opynoBaHue: KOJIJIEKIMS HACEKOMBIX C Pa3jIMYHbIMU THUIIAMU OKPACKH,
HAOOp IJIO/IOB M CeMsH, KoyuieKius «[Ipumepbl 3alIMTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPABJICHUS SBOJIONHN», 00BEMHAS MOJIEITh
«CTpoeHue TOJOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoJuleKuus «@POpMbI COXPaAHHOCTH
VMCKONIAeMbIX JKMBOTHBIX M pacTeHUi», Moaenb amuukauus «llepekpécr
XpOMOCOM», BJIaxHble Tmpenapatbl «Pa3Burne HacekoMoro», «Pa3Butue
JATYHIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (GOpmMbl KpbUIBEB U
OKpacKH Tella).

JlabopaTopHble M IpaKkTHYecKre padoThbl:

Jlabopatopnasi pabora Ne 1. «CpaBHeHue BUJIOB N0 MOP(OIOTHUECKOMY
KPUTEPHUIO».

JlaboparopHast padora Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHUu3Ma U
€€ OTHOCHUTEJIIBHOT'O XapAKTEPa».

Tema 2. Bo3dHUKHOBeHNe U Pa3BUTHE KIU3HU HA 3emue.

JloHay4dHbBIE TPENCTAaBICHUA O 3apOKACHUM XW3HU. HaydHble THUIoTessl
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMUYECKas
ABOMIOIUSI. AOHWOTEHHBIM CHUHTE3 OPTraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCNEPUMEHTATBHOE NOATBEPKICHNE XUMUYECKON 3BOMOMU. HauanbHbie Tansb
ouonornueckor sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
DopMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xn3Hm Ha 3emuie 1o 3pam U nepuopaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u e€ mepuoabl: KeMOPUHCKUH,
OPJOBUKCKHUH, CHUITYPUHUCKHM, EBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHU.

Me3so301cKas 3pa u €€ NeEpUObI: TPUACOBBIN, IOPCKUM, MEITOBOM.

KaiiHo3o0iickass »pa W €€ mnepuoabl: MNaJICOrCHOBBIM, HEOICHOBBIM,
AHTPOTIOT€HOBBIM.



XapakTepuCTUKa KIMMaTa W Ie0JIOTMYECKUX mpoiieccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLMU PACTUTEIBHOIO M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIEHUE, paclBET U BEIMUPAHUE IPYII JKUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro MHUpa KaK OTpakeHHE 3BoNOUMUA. (OCHOBHbBIE
CUCTEMATUYECKHE IPYIIbl OPraHU3MOB.

DBOIIOLUS YeToBeKa. AHTPONOIOrHs Kak Hayka. PazBurue npeacTaBieHuil o
NPOUCXOXKJEHUU 4YenoBeka. Meroabl H3yudeHusi aHTpomnoreHeza. CxonctBa
pa3Inuus 4eI0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE YETTOBEKA.

JBroxyime CUJIBI (paxTopsr) AHTPONOT€HE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJICHUE OPYAUM TPyia, MBIILIEHUE, PEUb.

OcCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensii, YenoBek mnpamoxomamumi, YemoBek HeaHaepranbckui, UYenosek
pa3ymHblil. Haxonkum HCKONaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OONIBIIIME  pPacChl:  €BPOICOUIHAS
(eBpasmiickasi),  HErpo-aBCTpajoujHas  (PKBAaTOpUaibHAas),  MOHTOJIOWIHAs
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4€IOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toprpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoOTHEUHOM cHCTEMBI», «Pa3BHuTHE
opraHuueckoro wmupa», «PactutenbHas KieTka», <« KuBOTHas  KJIETKay,
«[Ipokapuornueckas kinerka», «CoOBpeMEHHass CHCTEMa OpPraHUYECKOro MHpay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKA W UeJI0BEKOOOPa3HbIX
00e3bsH», «OCHOBHBIE MECTa NAJICOHTOJOTMUECKHUX  HAXOJIOK IMPEIKOB
COBPEMEHHOI'0 4YeNOoBeKay», «/lpeBHeumme moan», «pesHue moam», «llepsbie
COBPEMEHHBIE JIOIN», «Hea0BeYeCKUe pacoh».

O6opynoBanue:  myimsixu — «[IpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEeaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
nU300pakeHUsT KaMEHHBIX OpYJIUid MEepBOOBITHOIO YeIOBeKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebna), TeoXpoHoJoruueckas TalOiauma, Kojuiekuusi «Dopmbl
COXPAHHOCTH MCKOIMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGoparopHblie n npakTu4ecKue padorTbli:

[IpakTuyeckast padora Ne 1. «M3ydueHue UCKOMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIIHSIX.



DKCKypcus «IBOJIOIUSI OPraHUYeCcKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WA KpaeBeIYECKU My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILIAS CPeaAa.

DKOJIOTUS KaK HayKa. 3aJa4yd U pa3feibl SKOJIOTUU. MeTOAbl SKOJIOTHYECKUX
UCCJIEIOBAaHNNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'0O YEJI0BEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHasI.

Oxonoruueckue (aktopel. Kiaccudukamms skomorudeckux (GakTOpoOB:
abuoTHueckue, OMOTHYECKHME M AaHTPOINOreHHble. JlelicTBUE HSKOJIOrHYECKHUX
(baKkTOpOB HAa OPTaHU3MBL.

AOGuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIaXHOCTh. DOTONEepruoan3Mm.
[Ipucniocobnenust OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKHX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckune (akTOpBHI. Bunsl OMOTMYECKUX  B3aUMOJEHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaJu3M (KBapTHUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHUe OMOTHYECKMX B3aWMOACHCTBUM JUIsl CYLIECTBOBAaHHUS
OpPraHU3MOB B MPUPOJHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tmonyssanuu. (OCHOBHbIE IOKa3aTeNlH
HNOMYJSALMU: YHUCIEHHOCTb, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanys. J[mHaMuka 4uciaeHHOCTH HOMYJISIUN U €€ peryssuus.

JdeMoHcTpanuu:

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

Tabmuter 1 cxemsl: kapta «lIpupogabie 30Hb1 3emuny, «Cpeabpl oOUTaHMS
opranuzMmoB», «@Poronepuonusm», «llomynsiuum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYISUUU HHPY30pUU-TY(Penbkuy, «[lumieBsie memnm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlaboparopnas padorta Ne 3. «Mopdonorudaeckue 0cCOOEHHOCTH PAaCTEHUN W3
pPa3HBIX MECT OOUTAHUSI.

JlaGoparopHast padota Ne 4. «BnusiHue cBeTa Ha POCT U PAa3BUTHE YEPEHKOB
KoJeycay.

[Tpaktrueckas padora Ne 2. «[lomcu€T mIOTHOCTH MOMYISAIUN Pa3HBIX BUIOB
pacTeHun».

Tema 4. Coo0mecTBa M 3K0JI0rH4YecKHe CHCTEMBI.

Coo0miectBO opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIeHO3a: BHUIOBas,
NPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHantel. CBA3U B
oHoleHo3eE.

Dkonoruyeckue cucrembl (3Kocuctemsbl). IlonsitTue 00 »sKocucTemMe W
ouoreoneHoze. DOyHKIMOHATbHBIE KOMIIOHEHTBI HSKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BelIeCTB U NOTOK 3HEPIHH B IKOCUCTEME.
Tpoduueckue (muuieBbIE) YPOBHU HKOCUCTEMBI. [luileBble LENu U CETH.
OCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, NPOAYKIUS. IKOJIOTMYECKHE
NUPAMUbL:  TPOAYKIMH, YHMCIEHHOCTH, Ouomaccel. CBOWMCTBA 3KOCUCTEM:
YCTOWYUBOCTB, CaMOperyJsinus, pa3surue. CyKieccus.

[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U pEK. DKOCUCTEMA XBOMHOI'O
WIH IIMPOKOJIMCTBEHHOI O Jieca.

AHTPOTIOTE€HHBIE ~ DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u x03sUCTBEHHOE 3HAYEHHE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qaktop ycToMuMBOCTH »sKocucteM. CoxpaHeHue
OMOJIOTHYECKOro pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuiipi, coctaB u CTpyKTypa
ouoceprr. JKuoe BemectBo u ero ¢ynkiuu. OcobeHHOCTH Omocdepbl Kak
IJI00AJIBHOM 3KOCHCTEMBI. J[MHaMHuYecKoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopots! BelecTs U OMOre0OXMMUYECKHE LIMKIIBI 3JIEMEHTOB (yriaepoaa,
a3zota). 30HabHOCTH Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Orocdepe.
['mobGanbHbIE 2KOIOrHUECKUE TPOOJIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJI0BEYECTBA. CoxpaHnenue
Onopa3zHooOpa3usl Kak OCHOBa YCTOMUYMBOCTH Omocdepbl. OCHOBa pallOHATBHOTO
yIpaBJICHUs] TMPUPOAHBIMU pecypcaMd M UX HCHONb30BaHUE. JloCTIKeHUs
OMOJIOTUHY U OXpaHa MPUPOJIBIL.

JdeMoHCcTpanuu:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxembl: «llumieBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubsie coobmiectBay, «llenu nuranus», «IKOJIOTMYECKAs MHUPAMUTIAN,
«buocdepa u yenoBeky», «IKocUCTEMa IMHUPOKOIUCTBEHHOTO Jiecay, «IKocUcTeMa
XBoiiHOro neca», «buoueno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mpupony», «Baxkheillnne HUCTOYHUKH
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX Boa», «[louBa — BaxkHe#IIass cocTaBistomas
ouocheprr», «Daktopsl Aerpaganuu mouBy, «llapaukoBeiit 3PdexT», «DakTopbl
pPaAMOAaKTUBHOIO 3arpssHeHuss Ouocdepb», «OOwmWas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI »dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azora B IpUpOIEH.

O6opynoBanue: Mopenb-ammIukanus «TunuyHble OMOLIEHO3bI», TrepOapuil
«PacturenbHbie cooliiecTBay, Koiekuun «buoienosy, «Bpeaurenu BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUIEKUMH pacTeHUH W
KUBOTHBIX, MPUHAJUICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpylIaM OJHOr0 BHIA,



Kpacnas xnura Poccuiickoit ®enepanmu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycranaBiauBarTCsd TpeOOBaHUS K pe3yJbTaTam
OCBOEHHUSI  OOydYalIMMHUCSH MPOrpaMM  CpEIHEro o0mero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUsS mpeamera «buomorusy»
BBIJICIIEHBI CCAYIOIINE COCTABISIOIINE: OCO3HAHHE O0YUYaAIOIIMMUCS POCCUICKOM
IpakIaHCKOU MICHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOOIPENCICHUIO, HAJIWYAe MOTHBAMM K  OOYYCHHIO  OHOJIOTHH,
I[CJICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHHUH JUYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPHUYECKHUX TPAJUIHMA Pa3BUTHS OHOIOTHYCCKOTO
3HaHUsI, TOTOBHOCTb U CIIOCOOHOCTH O0YYaroIMUXCs PYKOBOJACTBOBATHCS B CBOECH
JCATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, TPUCYIIMMH CHCTEME
OMOJIOTHYECKOr0  00pa30BaHUs, HaJMYUE SKOJOIMYECKOro IMPaBOCO3HAHMA,
CIIOCOOHOCTH CTAaBUTh LIEIH U CTPOUTH JKU3HEHHBIE IJIAHbI.

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHS IMpenMeTa «BUoiorus» M0oCTUTAOTCS B
CIMHCTBE Y4YeOHOW W BOCIHMTATEILHOW JEATCILHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMH POCCUHCKAMHU COMOKYIbTYPHBIMH, HCTOPHUECKUMHU U TyXOBHO-
HPABCTBECHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOINECTBE MpaBMIAMH U HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS, CaMOBOCIIUTAHUS H
CaMOpPAa3BUTHs, pPa3BUTHS BHYTPCHHEH MMO3WIMUA JUYHOCTH, MATPUOTHU3MA,
YBOKEHHSI K 3aKOHY W IPABOMOPSIKY, YEIOBEKY TPyAa M CTapIieMy MOKOJICHUIO,
B3aHMHOI'O YBa)KEHHUsS, OCPEKHOTO OTHOMICHHS K KYJIbTYPHOMY HACIEIHIO U
TPaIUIKMsIM MHOTOHAIMOHAJIBHOro Hapomxa Poccuiickoii denepaliuu, MPUPOIE H
OKPY’KAIOIIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSA y4ueOHOro mpeamera «buoaorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCs PYKOBOICTBOBATHCS
c(OPMHPOBAHHOW BHYTPEHHEH TMO3MIMEH JHYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpPMEHTAIMi, [O3UTHBHBIX BHYTPCHHHUX  YOEKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSAM POCCHIMCKOIro OOINECTBa, PACIIMPEHHE >KU3HEHHOTO
OIBITA M OIBITA ACATEIBLHOCTH B IPOIECCE pealn3aliid OCHOBHBIX HalpaBIeHUI
BOCITUTATEIBHOMN IEATEIILHOCTH, B TOM YKCJIC B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh I'PAKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak aKTHBHOTO H

OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOIIECTBA,;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa W IIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTU TPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHUE YUYUTHIBATH B CBOHMX JIEUCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTAMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOI'O BBINOTHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3a7a4, YBKHUTEIBHOTO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHU4YECKOT0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3BIK W KYJIBTYPY,
IPOILIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIBI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWONOTWH, TOHWMAaHUS 3HAYCHHUS OWOJOTHU B TO3HAHWHM 3aKOHOB
OPUPO/BI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O O0ILIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIY)XKEeHHMIO M 3ammure (OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyJs0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHUE JTYXOBHBIX LIEHHOCTENU POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOrO OyAYILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBHUHM C
TpaguuusaMu HapooB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOT'O H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;



NOHMMaHUE 3MOLHOHAIBHOIO BO3AEHCTBUS AKUBOU PUPOJIBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIPDA)KEHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
NPOSBIIATH KaUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1aroMOTyYusi:

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0e30macHoro obpa3a KU3HU
(3mopoBOo€  TWHUTaHWE, COOJIOJEHWE TUTMEHUYECKMX TpaBWiI W HOPM,
cOaaHCUpPOBaHHBIA PpEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusndeckas
aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE I[EHHOCTH MPaBWJI HMHJIMBHUIYAIbHONO M  KOJJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 3JJ0POBbIO U KU3HU JIOACH;

OCO3HAHME MOCIEACTBUI M HENPHITUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

6) TpPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAaCcTEPCTBA, TPYIO0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATh TaKyI0 AESATEIbHOCTD;

MHTEpEC K Pa3InYHbIM cdepaM NpodecCHOHATbHOU JESATENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaylied mnpodeccud U PeaTU30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKU 1E€J€CO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAHHSI;

HOBBIIICHUE YPOBHS OSKOJIOTMYECKOM KYyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA IOCTYNIKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpY’KarOLIEN CpEbl;

OCO3HAaHME TJI00aTBHOTO XapakTepa IKOJIOIMYECKUX MpoOjieM W TyTel ux
peLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPH HW3YYEHUH OUOJIOTHU
3HAHMSI M YMEHUS TMpPU PEIIeHHH NpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOIOIIONIb30BaHUEM  (COONIIOICHHE  TPaBWJI  TOBEACHHUS B MPUPOJIE,
HANpaBJICHHBIX Ha COXPAHEHHE pAaBHOBECHS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHochephl);



AKTUBHOE  HENPHUATUE JCWCTBHUM, NPUHOCAIIMX BPEHd  OKPYXKaroUEeu
OPUPOAHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOIMYECKUE
NOCJIECTBUSA MPEANPUHUMAEMBIX AEHUCTBUI U MPEJOTBPAILATD UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT0 MBIIUICHHS, IKOJIOIMYECKON KYJIbTYpHI,
OIbITa JEeSTENbHOCTH HKOJIOTMYECKOU HAIPABJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
NPAKTUKE, TOTOBHOCTU K YYACTHIO B MIPAKTUYECKOMN NEATEIHHOCTH IKOIOTMUECKOM
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0O NTO3HAHMSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOIO Ha JIUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEr0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHHUE SI3BIKOBOM M YHMTATEIbCKOW KYJIBTYPbl KaK CpEACTBa
B3aUMOJICHCTBHS MEXY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHue creuupukyn OHMOJIIOTMM Kak HayKH, OCO3HAaHMS €€ poiu B
(OopMUpPOBAaHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
NPEICTaBICHUs 00 OKpYXAlolleM MHUpPE KaK O €IUHCTBE MPHUPOABI, YETIOBEKa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpodsieM
COXpaHEHUs IPUPOJAHOIO0 PABHOBECHS],

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTUU ISl COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypCHbIE  NPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, IIOMCKA MyTeH BbIXOAA U3 INIOOATBHBIX KOJOTMYECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMUECKUX 3HAHUM B LEIIX
NOBBIIIEHUS OOIIEH KYJIbTYypbl, €CTECTBEHHO-Hay4HOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOydarouiuxcs, (popmMupyeMoin
IpY U3Y4EHUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMSI, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4YaeMble 3HaHUS [UIsl aHalu3a |
OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3AKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKTOB U
UMEIOIUXCS JaHHBIX C LB MOJYyYEHHUs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0OJieM B peailbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO M HCCIIEN0BATEIBbCKYIO AEATENBHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHMN MO OMOJOTMU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMs ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble JJisi  (OPMUPOBAHUS MHUPOBO33PEHHS OO0YyYarOUUXCs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIE MOHSTHS, OTPAKAIOIIUE
[[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHeuu@uKky METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPrus, SBJICHHE, MPOIECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIe/OBaHMEe,  HAONIOJEHHE,  W3MEPEHUEe, DKCIEPUMEHT U JIPYTHX),
yHUBEpCalIbHbIe yueOHble JeMcTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIC,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPAaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMM OOYyYaIoIIHUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BaTh OCBOECHHBIE MEXIUCIUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAaHWA U  yHUBEpCaJbHble y4yeOHbIE JEHCTBUSA B
[IO3HABATEJIbHOM U COLIMATIbHON MTPAKTHUKE.

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHHSI IMPOrPAMMBI CPEIHEr0 OOIIEro
00pa30BaHus TOJKHBI OTPaXaTh:

OBaanenue YHHMBePCAJIbLHBIMH y4eOHbIMH NMO3HABATEIbHBIMU
NEeHCTBUAMMU:

1) 6a3oBble JIOTHYECKHE ICHCTBUS:

CaMOCTOATENbHO  (OPMYJNHMpPOBaTH W AKTyaJIM3UpOBaThb  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh IMPU OCBOCHHWU 3HAHUM NPHUEMBI JIOTMYECKOI'O MBIIUICHUS
(aHayM3a, CUHTE3a, CPaBHEHMSI, KIIacCU(pUKAIIUNA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIE MPU3HAKH, yCTAHABIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEeNEeNATh LENH JACATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
TOCTHKEHHS, COOTHOCUTD PE3yJbTaThl JEITEIbHOCTH C TIOCTABJICHHBIMU LENAMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOW IPHUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYX ACHHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PAcCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKITIOUCHHS,

NPUMEHSATh CXEMHO-MOJIENIbHBIE cpeAcTBa AN IPENCTaBICHUS
CYUIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TaKkK€  MPOTHBOPEYMH  Pa3HOTO  pOJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX ICTOYHUKAX

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepUAIIbHBIX U HEMAaTEepPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIHHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB
IEJISIM, OLICHWBATh PUCKU TOCIEACTBUN ACSITENbHOCTH;

KOODAMHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBUSAX  pEATbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE TeHCTBHUA:

BJIJICTh HABBIKAMU Y4eOHO-MCCIIEIOBATENILCKON U MMPOCKTHOMN JESITELHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBHIO K
CaMOCTOSITETLHOMY TTOUCKY METOJIOB PEUICHHSI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPa3IMYHbIE BUABI JEATEIHOCTH [0 IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEPIpETalH, MNPeoOpa3oBaHUI0O M NPUMEHEHHI0 B Yy4eOHBIX
CUTYaIUsIX, B TOM YHUCII€ IPU CO3aHUU YU€OHBIX U COITMATBHBIX IPOEKTOB;

(dbopMupoBaTh HAyYHBIA THUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KIIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpPMYITUPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEILHOM
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUsX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyadu3WpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHHMIA, 3a/1aBaTh TapaMETPhl U KPUTECPUU PEIIICHHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ PpEUICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKU OIICHUBATH WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYyAITUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IIEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEACTB W CIOCOOOB
NeNCTBUS B MPOPECCUOHAIIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO M MPAKTHUYECKYIO OOJacTH
KHU3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OpUTMHAIbHBIE MOIAXOJbl U pEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaIUK (TEKCTE y4eOHOTro
nocoOusi, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTHUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe), aHaTu3UpOBaTh



UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POPM IpeaCcTaBICHUS, KPUTUYECKU OLEHUBAThH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(opMynHpoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOAbI MPHU MOUCKE U
orbope Ouojornueckoi MHMOpPMALMK, HEOOXOIUMOM JJIs BBIMOIHEHUS YYCOHBIX
3ajady;

OpUOOpPETaTh OMNBIT HCMOIb30BAaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O UCIOJIB30BaHUS PA3TUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Oounonornyeckor uHpopmanuu (cxembl, rpaduku, AUarpaMMmsbl, TaOIUIbI, PUCYHKU
" 1pyroe);

UCMOJb30BaTh HAay4YHBIH $3bIK B KAdyeCTBE CpEACTBa IpU pabore ¢
Oouonornueckoil uH(pOpManuend: NPUMEHSATh XUMHUYECKHE, (QHU3UYECKHEe U
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (DOpMYyJbl, abOpeBHATYpY, HOMEHKIATYpY,
UCNOJIb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJasAHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIO3HABAHUSA M 3allUThl  MH(pOpMAINH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgiaieHHe YHMBEPCAJIbHBIMH KOMMYHMKATHUBHBIMH J1efiCTBUAMM:

1) oO1eHme:

OCYULIECTBJISTh KOMMYHUKALIMH BO BCEX c(pepax KU3HU, AaKTUBHO Y4aCTBOBATh
B JMAJIONe€ WIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMoW TeMmbl (yMEHHE 3a/71aBaTh
BOMPOCHI, BBICKA3bIBaTh CYKJEHUS OTHOCUTENIbHO BBINOJIHEHUS MpeaaraeMoil
3a/1a4y, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3WLHNA APYTMX YYaCTHHKOB
Janora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalluH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH NEPETOBOPHI;

BJAJETh PAa3JIUYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJEHCTBUSA, MOHUMATh
HaMEpEHUs IPYrux JIIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOppeKTHOH (popMe (HOpMyJIUpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeIbHOCTbD:

NOHMMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIMBUAYaJIbHOU
paboThI MpU PEIICHUH OUOJIOrMYECKOM MPOoOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTh
OpUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NIPHU pELUICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX NEHUCTBUHA C YYETOM OOLIMX
UHTEPECOB U BOBMOKHOCTEMN Ka)XA0r0 4jeHa KOJIJIEKTHBA,;



IPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensTh poiu € Y4ETOM MHEHUHM Y4YaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXKIOrO y4YaCTHUKA KOMAaHIbI B
o0l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEH C TMO3UIMU HOBU3HBI,
OPUT'MHAIIBHOCTH, NPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TIO3UTUBHOE CTPATErMYECKOE INOBEACHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PeryJasiTUBHBIMHU 1CICTBUSIMM:

1) camoopraHu3anusi:

WCIIOJIb30BaTh OHOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pELIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JECMCTBHAX W IOCTYIIKax II0 OTHOLIEHHUIO K YKUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npo0JsieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NOpoOJeMbl € YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUTECHUM;

JABAaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTECHUN;

7eNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKON HpyAULIMH B
pasHbBIX O0JIACTAX 3HAHWM, TOCTOSHHO TOBBIIATh CBOM 0Opa3OBaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIaJ€Th  HABbIKAMHM  TIO3HABAaTEJIbHOM  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JACHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMM, UCHOJIb30BaTh MPUEMBI PEPIIEKCUU JIs OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATh PEMIEHUS IO HUX
CHIKEHHUIO;



IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX INPU AHAIU3E PE3YIbTATOB
NEATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OIMIMUOKH;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.

HNPEIMETHBIE PE3YJIBTATDI

IIpenmernpie pe3ynabTarhl ocBoeHuss mporpamMmbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKIIIOUAIOT cnerupuyeckue ajas yueoHoro npeamMera «bruonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX Y4E€OHBIX CUTYalUsX, a TaKXKe B PeaJbHBIX
KU3HEHHBIX CUTYalMsX, CBS3aHHBIX ¢ Owuosorued. B mporpamme mnpenMeTHbie
pe3yJIbTaThl MIPECTABIEHBI 10 TOAAM O0yUYEHHUSL.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yuyeOHoro mpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATH:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MHUpPa U HAYy4HOI'O MHUPOBO33PEHMS, O BKIJIAJ€ POCCUWCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOIOTOB B pa3BUTHE OHOJOTHH, (YHKIHMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJIEpKaHHUE OUOJIOTMYECKUX TEPMUHOB WU TOHSATHUH:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oiau3M (0OMEH BEIIeCTB M IpeBpallleHue
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIUsl), YPOBHEBAS] OPraHU3aIIMs KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHNE (PENPOAYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHUE u3JIaratb OWOJOTMYECKHUE TeopuHu (KJIETOYHasi, XPOMOCOMHaf,
MyTallMOHHAsA, ILEHTpajbHas JOorMa MOJIEKYJSIpHOM Ouomorun), 3akoHsel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LeHTpax MHOroo0Opasusi u
NPOUCXOXKJIEHUS KyIbTypHbIX pactenuid H. M. BaBuiioBa), onpenensiTe rpaHuLibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJAMU HAYYHOr'O IMO3HAHUS B OMOJIOrUMU: HAOIIOAEHUE U
ONMCAHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOI0  AIKCIIEPUMEHTA,  BBIIBI)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieNaTh BBIBOJbI HA OCHOBAHUH MOTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
9YKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpPOIIECCOB: OOMEHa BEILECTB W MpPEBpAIleHHUs SHEPruu B KIETKe, (pOTOoCHHTE3a,
IUTACTUYECKOT0 M JHEPTeTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Meilo03a,
OIJIOJOTBOPEHUSI, PA3MHOXKCHHS, WHANBUAYAIBHOTO Pa3BUTUS  OpraHM3Ma
(oHTOT€HER);

YMEHHUE MPUMEHSATh MOJyYEHHbIC 3HAHUS A1 OOBACHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUMN, JIJISI MPUHATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOMN
KU3HU C IeTplo obecreueHuss Oe30macHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY>KaIOIKX JII0/IeH, COOJII0IEHUs] HOPM IPAMOTHOI'O IMOBEACHUSI B OKpY Karouiei
OPUPOTHON Cpeae, MOHUMaHHEe HEeOOXOTUMOCTH HCIOIb30BAHUS JTOCTHKEHUI
COBPEMEHHOU ounonoruu 17} OMOTEXHOJIOTUI JUISL palOHAIBHOIO
PUPO/IOTIOIb30BAHUS;

YMEHHUE pellaTb JJIEMEHTapHble TIEHEeTHMYECKHE 3aJaud Ha MOHO- M
IUTHOPUIHOE CKpPEIIMBAaHUE, CIEIUICHHOE HACJIeIOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl TPEICKa3aHus HACIEAOBaHUS NMPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1TA0OpAaTOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATh
npaBujia mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh W HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MaccOBOW MHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIECIOBAaHUI B OHOIOTHH,
MEIUIIMHE, OMOTEXHOIOTUH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
0000m1asi OMOIOrMYECKyI0 MH(POPMAIMIO U3 HECKOIbKUX HCTOYHHMKOB, IPAMOTHO
MCTIOIb30BaTh MOHATUHHBIN anmapat OUOJIOTHH.

[IpeamerHbie pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIH OMOJIOTUHU B CUCTEME HAYYHOI'O
3HAaHUSl E€CTECTBCHHBIX HayK, B (OPMHpPOBAaHMM COBPEMEHHOH €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAaJE€ POCCUHUCKHUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKpBIBaTh COJIepKaHWE OWONOTMYECKUX TEPMHHOB WM TOHSITHMA:
BUJ, OMYJISLKSA, T€HOPOHI, IBOJIOLHNS, ABMKYIIUE CUIIbI (PaKTOpPbI) IBONIOIMH,
MIPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOpHI,



DKOCHUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEIYIEHThI, I[IeMd  NUTAHUS,
AKOJIOTMYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHUE u3JIaraTb OWOJIOTMYECKUE TeOopuH (PBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimeBoro cxoactsa K. M. Bapa, depenoBaHusl TiIaBHBIX HAIPaBICHUN U
nyteit sBomonuu A. H. CesepuioBa, yuenuss o ouochepe B. . Bepnaackoro),
OTIPECISTh TPAHUIIBI KX TPUMEHUMOCTH K YKHUBBIM CHCTEMAaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHUI, OpraHU3alusi U IPOBEJACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIABIDKCHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCHUMOCTH MEXKAY HCCIEIyEeMbIMUA BEIMUYMHAMHU, OOBSICHEHUE IMOTYyUYCHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUN U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTaTOB,;

YMEHHE BBIICTSATh CYIIECTBEHHbIE NPU3HAKUA CTPOEHUS OHOJIOTMYECKUX
OOBEKTOB: BHUJOB, MONYJIALMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOTeOIIeHO30B M JKOCHUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEICTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCUCTBUSI DSKOJOTMYECKUX (PAaKTOPOB HA OpPraHU3MBI, IEpeHoca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCHUCTEMAX, AHTPONOIEHHBIX H3MEHEHHUH B
AKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXHMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHUE TPUMEHATH IMOJYyYECHHbIC 3HAHUS JJI1 OOBSCHEHHS OUOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C 1eJplo olecrieueHuss Oe30acHOCTH CBOETO 3J0POBbS U 30POBbS
OKpPYXAIOLUX JIOJEH, COOI0IEHN HOPM I'PaMOTHOI'O MOBEJICHUS B OKpPYKaroUei
NPUPOJHON Cpeje, MOHMMaHHWE HEOOXOJMMOCTH MCIOJIb30BAHUS JIOCTIKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOTO IPUPO/I0TI0Ib30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3aauH, COCTABISATh CXEMBI
nepeHoca BeleCTB U DHEPTUU B IKOCUCTEeMaxX (LIeTH MUTaHUs);

YMEHHUE BBINOIHATH JIA0OPATOPHBIE U MPAKTUYECKUE paldoThl, COOMIOAATh
paBujia Mpu padboTre ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHWBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIUIO
OMOJIOTMYECKOIO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  IJI00ANbHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/laBaTh COOCTBEHHBIC IMHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSITHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrtpoabnsie | IlpakTHnyeckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
bubnaunorexa LIOK
L bronorms kax Hayka 2 0 05 https://m.edsoo0.ru/7f41c292
but6mmoreka [IOK
2 JKuBble cucTeMBbl M MX OpraHU3aIus 1 0 0 httos://m.edsoo.ru/7f41c292
. bubmnoreka [JOK
3 XHWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKH 8 0.5 1 httos://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 JKusHenesTeIbHOCTh KIIETKHA 6 0.5 0 httos://m.edsoo.ru/7f41c292
5 PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 05 1 bu6mmoreka [IOK
OpraHu3MoB ' https://m.edso00.ru/7f41¢292
6 HacnencTBeHHOCTS U HI3MEHUHBOCTD 8 05 15 bu6anoreka LIOK
OpraHu3MOB ' ' https://m.edso00.ru/7f41¢292
Cenexrust opranu3mMoB. OCHOBBI bubnmnoreka [JOK
7 3 0.5 0
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubnaunorexa LIOK
8 P 1 0 0
©3CPBHOC BpeMit https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2.5 4



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m pasi Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoTbI padoThI
pecypcsbl
bubmuorexa [JOK
1 IBOMIOUHOHHAT OHOOTHS o 05 L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHUE KU3HU Ha 9 05 05 bubnnoreka [IOK
3emie ' ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
. 1
3 Oprau3MEI i OKpykaiowas cpeaa ° 05 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo01iecTBa ¥ SKOJIOTHIECKHE CUCTEMBI 9 0.5 0 httos://m.edsoo.ru/7fA1ccT4
bu6nmmoreka [IOK
0 0
> Pesepaiioe Bpess 2 https://m.eds00.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5



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




IHNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoThbI padoTbI
pecypchl
bubnunorexa LIOK
1 buonorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS KUBOUW MPUPOIBI.
[paktuyeckas padora Ne 1
2 «Hcrionb30BaHme Pa3IMYHbIX 1 0 0.5 bubmmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJI0B TIPU U3YYECHUHU
OMOJIOTHYECKUX O0BEKTOBY
3 buosnornueckue cucTeMbl, NPOLECCHI 1 0 0 bubnnoreka [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KIIeTKU. Boga u 1 0 0 bu6mmoreka [IOK
MUHEpPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
b . 1
5 enku. CocTaB U CTpoeHUE OCITKOB 0 0 httos://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanuzaropsl. JlabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bubnmnoreka [JOK
KaTaJUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPE aMUIIA3bI
WJTU KaTajasbl)»
7 VYraeBonsl. JIunmael 1 0 0 bubnmorexa [IOK

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



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

but6mmoreka [IOK

H .ATO
8 YIJISHHOBRIC RHCTOTEL 0 0 https://m.edso00.ru/863e6d5c
9 Hcropust u MeTOBI U3ydECHUS 0 0 bu6munorexa [IOK
kietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 KreTtka kak nenoctHas xKuBast 05 0
cucreMa
CrpoeHue 3yKapuOTHYECKON KIETKH.
JlaGopatopHast pabora Ne 2
«M3yueHne CTpoeHUs KIETOK bubnnorexa [JOK
11 pacTeHHU, KUBOTHBIX, TPHOOB 1 0 0.5 https://m.edso0.ru/863e6ff0
OakTepuii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
ONHUCaHUE»
bu6numorexa [IOK
12 06 0 0 0
MCH BELICCTE HITH METADOIHEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 o . X 0 0
OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
bubnuorexa [IOK
14 i 0 0
dmepreriieckiit oomen https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIETKU. [lenenue
KJIeTku. Muto3. JlaboparopHas Eub 10K
noaMoTeKa
1 03 «H .
5 pabora Ne 3 «Habmronenne Muros3a B 0 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEeIlKa JTyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 buocunres Oenka. Peakmusa 0 0 bu6nunorexa LIOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nunorexa LIOK
17 T — 0.5 0
PAHCIALLA — OHOCHHTE3 Genka https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl )KU3HH — 0 0 bubmuoteka [IOK



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

BHUPYCHI

https://m.edso0.ru/863e7540

bubmuorexa [IOK

19 @opMBbI Pa3MHOKEHUS OPraHU3MOB 0 0 https://m.edsoo.ru/863e81b6
https://m.edso00.ru/863e831e
bubnuorexa [IOK

20 Meii 0 0

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHUe U Pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHUE.
21 JlaGopatopnas pabota Ne 4 0 05 bubmmorexa [IOK
«3ydeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOTIperapaTax
29 NupuBunyansHOE pa3BUTHE 05 0 bubnnorexa [IOK
OpraHu3MOB ' https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 0 0 bubnmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpHTHOE 0 0 bubmorexa LOK
P ' puA https://m.eds00.ru/863e8878
CKpCIUBaHHE
WTUOPHUIHOE CKpelTuBaHue. 3aKOH
25 ﬁe:&a}snlc):ni[qoro H;:)JII: OBaHHUS 0 0 bubamorexa [OK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrerieHHOE HacJIeI0OBaHHE
npu3HaKkoB. JlabopartopHas padora
26 Ne 5 «M3y4yenue pe3ynbraToB 0 05 bubnnoreka [IOK
MOHOTHOPUIHOTO U TUTHOPUITHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MHKpOTIpenapaTax»»
27 I'enetuka nona. HacnemoBanue 0 0 bubmnorexa [IOK



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

IIPHU3HAKOB, CHUCIVICHHBIX C ITOJOM

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

N3menuuBocts. HenacnencrBennas
nU3MeH4YUBOCTb. JlaboparopHas

pabota Ne 6. U3yuenue bubnnorexa [IOK
28 . 1 0 0.5
MOU(UKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MTOCTPOCHHUE BApUAIIMOHHOTO Psifa 1
BAPUALIMOHHON KPUBOM»
HacnencTBenHast '3MEHYMBOCTb.
29 JlaboparopHuas pabota Ne 7. 1 0 05 bubnuorexa [IOK
«AHaIN3 MyTa¥i y Apo30Qibl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIPEIIapaTax»
bu6nuorexa LIOK
30 Peteriia tenosexa 1 0 0 https://m.eds00.ru/863e8d78
Peseprubiil ypok. O60011eHIE TIO
31 teMe «HacnencTBeHHOCTh U 1 0.5 0
M3MEHYMBOCTH OPraHU3MOBY
bu6nunorexa LIOK
32 (Ceneiuii Kax Hayka u npouece 1 0 0 https://m.edso0.ru/863e9214
33 MeToap! 1 TOCTHKEHHS CENEKIINU 1 0 0 bubmuorexa [IOK
pacTeHUl U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHosorus Kak oTpaciib 1 05 0 bu6muoteka [IOK
IIPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 95 4

[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypora Bcero Kontponnpie  Ipakrueckue HU3y4YeHHusi | 00pa3oBaTeJbHbIC
padoTbI padoTbI
pecypchbl
N bubnuorexa [IOK
1 DBOJIOIUS U METO/BI €€ H3YUCHHS 1 0 0 htts://m.edsoo.ru/863ea20e
5 Hcropus pa3sButus NpeacTaBiIeHUn 1 0 0 bubnnorexa [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
but6mmoreka [JOK
3 Muikpoososiows 1 0 0 https://m.edso0.ru/863e9cle
[Momymsiiust Kak IeMeHTapHas
€IMHULIA BUJIA U HBOJIIOLUU.
4 HI;6opI:TopHI;;1 pabora ;9 1 1 0 0.5 bubamorera LOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB IO
MOP(OTIOTHIECKOMY KPUTEPHUIO»
5 JBrky1ye cuiibl (3JIEMEHTapHbIE 1 0 0 bubnuorexa [IOK
(haKTOPBI) IBOTIOIIUN https://m.edso0.ru/863e9da4
. but6mmoreka [JOK
6 EctectBeHHBIN 0TOOP ¥ €r0 (hopMBI 1 0 0 htts://m.edsoo.ru/863e9ed0
Pe3ynpTaTel 3BOMIOLNM:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
PUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCUTEIILHOTO XapaKTepa
3 Hamnpasnenus u nmytu 1 0 0 bubnnorexa [IOK

MaKpO3BOJIOINN

https://m.edsoo.ru/863e9cle



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

9 HeoOpaTumocTs 3BOTIONNAN 0.5 0
10 I/I"CTOpI/ISI KM3HH Ha 3eMIie ¥ METO/IbI 0 0
e€ u3ydeHust
11 I'unore3sl MPOUCXOKACHUS KUZHU 0 0 bubnnorexa [IOK
Ha 3emie https://m.edso00.ru/863ea5a6
PazButue xxu3Hu Ha 3emMie 1o 3pam u bubnnoreka [IOK
12 0 0
nepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIOIIH
PACTUTENBLHOTO U dKUBOTHOTO MHpA.
13 [IpaxTrueckas padora Ne 1 0 05 bubmmorexa LIOK
«M3ydyeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema 0 0 bubnmnoreka [JOK
OpraHNYeCKOro MUpa https://m.edsoo.ru/863ea48e
bu6nunorexa LIOK
15 DBOJIOIUS YeTIOBeKa (AaHTPOTIOTeHE3) 0 0 htts://m.edsoo.ru/863eac2c
16 JBxymue cuitbl (paxTophl) 0 0 bubnmoreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIH 3BOJIOLNH 0 0
4eJI0BeKa
UYenoseueckue pacsl ¥ IPUPOIHBIE bubnmoreka [JOK
18 0 0
aJarTaly YeJloBeKa https://m.edsoo.ru/863eaea?2
PesepBHslit ypok. O600IICHHE 110
19 TeMe «BO3HUKHOBEHNE U pa3BUTHE 0.5 0
KU3HU Ha 3emiie»
20 DKoJIorHs Kak HayKa 0 0
21 Cpenbl 00UTaHHS U SKOJIOTHYECKHUE 0 0 bubmmorexa [IOK



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

bakTopbl

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

AbGuorudeckue GpakTopsbl.
JlaGopatopnas pabota Ne 3.
«Mopdonoruueckue 0COOCHHOCTH

22 pacTeHUI U3 pa3HBIX MECT 0 0.5 bubmorexa LOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnausinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa [IOK
23 bromiieckie GaxTope! 0 0 https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyisuud. [IpakTuueckas padora
24 Neo 2 «Iloacuér nnoTHocTH 0 0.5
MOMYJIALMNA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0rmiecTBa OpraHu3MoB — 05 0 bubnnoreka [JOK
OHOIIeHO3 https://m.edso00.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI 0 0 bubmuorexa [IOK
(sxOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIN YKOCUCTEMEI.
27 DKOJIOTUYECKUE TTHPAMUJIBI. 0 0 bubnnorexa [JOK
N https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [TpupogHbIE SKOCUCTEMBI 0 0
29 AHTpOIIOTEHHBIE YKOCHUCTEMBI 0 0
30 Buocdepa — rnobanbHas 0 0 bubmunorexa [IOK
3KOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 0 bubnmnoreka [JOK

o6unocdepsr

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoedecTBO B Orochepe 3emin 1 0 0
33 CocymiecTBoBaHUE TPUPOIBI U 1 0 0 bubnnorexa [IOK
4eJIOBEUECTBA https://m.edsoo.ru/863ebale
PezepBHblil ypok. O00011IEHNE TEMBI
34 «Co0011ecTBa ¥ 3KOJIOTNYECKHUE 1 0.5 0
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 5 95

I[TPOTPAMME



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




YYEBHO-METOIANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

buonorus, 10-11 knacc/ bense 1.K., boponun I1.M., Ipimimmi I'.M. u
npyrue; nox penakuuent bensesa JI.K., Ipimimmia [.M., AkuuonepHoe

obmectBo «M3marenscTBO «lIpocBemenuer

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

Buonorua, 10-11 knacc/ benses A.K., bopoauH MN.M., Obimwnu, .M. 1 apyrue; nog peaaxkumeit

Bensesa [.K., Abimwuua .M., AKumoHepHoe obuiectso «M3gaTenbcTBo «lpocselteHmne»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET

https://school.infourok.ru/videouroki?predmet=biologiya

https://m.edsoo.ru/7f41c292 (6ubntoteka LLOK)
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