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IMMOACHUTEJIBHASA 3AIINCKA

[Tpu paspaboTke mporpaMMmbl MO OHOJIOTUHM TEOPETHUUYECKYI0 OCHOBY MJIs
onpezeNeHusl MOAXOM0B K (OPMHUPOBAHUIO COJAEp)KaHUS Y4eOHOro IpeamMera
«buonorusa» cocraBwim: KoHuenryaiabHble TnonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeld, COJAEp)KaHUsA, pe3ylbTaToB OOydYeHUs U
TpeOOBaHMIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX HEIIX U
NPUHLIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
obmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe IOJIOKEHUS O
cnernuduke Ononoruu, e€ 3Ha4YeHNH B TIO3HAHWU JKUBOW MPUPOABI U 00eCTieYeHUN
CYIIIECTBOBAHMsI YeJoBeuecKoro obmiectBa. COriaacHO HAa3BAHHBIM MOJIOKEHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmma 1o Ouosoruum Aa€T MpeaCTaBICHHE O IeNsix, 00 obmen
cTpaTteruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpEICTBAMU
yuebHoro mpeamera «buomorus», omnpeneiseT o00s3aTeNnbHOE TPEIAMETHOE
CONIep)KaHue, €ro CTPYKTypy, paclpelneieHue TIOo pasfelaM U TeMaM,
PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTh U3YyUEHHUs] yUeOHOro MaTepuana ¢ yu4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOIMKM 0O0pa30BaTEIbHOIO
Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUarOIMXCsl.

B mporpamMe 10 OuWONIOTMHM TakXKe YYUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAIllpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHUAOB  Yy4eOHO-TIO3HABATEIbHOU
JeSTeNbHOCTH/Y4eOHBIX JEHCTBUI O0OydYaromuXcsi MO OCBOCHHIO COJEP)KaHUs
OHOJOTMYECKOr0 00pa30BAHMSL.

B mporpamme mo 6uonorun (1011 xmaccel, 6a30BbIil YPOBEHB) peaii30BaH
OPUHLMII TPEEMCTBEHHOCTH B U3y4YeHMH Ouosoruu, Ojarojaps uyeMy B HeEH
IPOCMATPUBAETCS HAIPABICHHOCTb Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, IKOJIOTUIECKOTO MBIIUICHHS, PEICTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpeKHBIM OTHOIIEHHWEM K OKPYXKAIOLIEH MpUPOTHON Cpeje.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPH, a TakXKe 3HAHUU O
CTPOCHHUH KHUBBIX CUCTEM PA3HOI'O PAaHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOLIUX B
HUX TIPOIIECCOB B MpOTrpaMme MO OHOJOTHH yIeJICHO BHUMAaHHE UCIOJIb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOW JKU3HU JJIs1 PEIICHUS IPUKIIATHBIX 3a/1a4, B
TOM YHKcie: MPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJ1eco00pa3sHOro MOBEACHUS B OKpYXKawIlled NpUPOJHOW cpele, aHaau3a
BIIMSTHUSL XO3SUCTBEHHOW MAESITENFHOCTH YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HAIIPAaBIEHHOCTH
yuebHoro npeamera «buosorus» MmpoJuKTOBaHO HEOOXOIMMOCTBIO OOeCHeUeHuUs



YCIIOBUH JUIsl pEIICHUsI OJTHOM M3 aKTyaJlbHBIX 3a7ay IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpenamonaraetr (HOpMHpOBaHHE y  OOyYaromIuxcs
CIIOCOOHOCTH aJanTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpa.

Bbuonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTaBICHUN O
HAYyYHOW KapTHHE MHUpa, paciIupsieT U 000O0IIaeT 3HaHUS O KHBOW Ipupoje, e
OTJIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TIO3HAHWsSI  3aKOHOB  JKMBOM  NpuUpoAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3omacHoro ooOpasza
YKW3HU, dKOJIOTMYECKOTO MBIIIJIEHNS, HEHHOCTHOTO OTHOLIEHUS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOrUsl UMEET TAKXKE JIJIsl PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero oOpa3oBaHMs,  COLUAIU3ALMIU
oOyuaromuxcs. M3yuenue 6uonoruu odecrieynBaeT yciaoBHs Ui (OPMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTErpanuu OWOJIOTMYECKUX 3HAHHHA C
IPEJICTABICHUSIMH U3 APYTUX Y4EOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpapun. Ha3BaHHble MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeamMera
«buonorus» coCTaBWIM OCHOBY [UIsl ONpEIEICHHs IOAXON0B K OTOOpy U
CTPYKTYPUPOBAHUIO €r0 COJEPXKAHUs, NPEACTABICHHOIO B IPOrpamme I10
OHOJIO0THUN.

OT10op coxepxanust yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIHUI KYyJIbTypOCOOOpPAa3HOrO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: MOJKHBI OCBOUTH 3HAHMS W YMEHUS, 3HAUMMBIC IS
dbopmupoBaHusi O00IIECH KyJIbTYphbl, ONPEACISIONIME aJeKBATHOE TOBEJACHUE
4eJI0OBeKa B OKpY’Kaollled IPUPOJIHON cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOU
KU3HU U TPAKTHUECKOH AesTenpHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT JIEMEHTHI COICPIKAHMS, KOTOPBIE CIy»KaT OCHOBOH i (POPMUPOBAHUS
NPEACTABICHAM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHW3alWU
OMoIOrMuecKoro oOpa3oBaHMUsL.

CTpykTypupoBaHHE COAEpXKaHUS Yy4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHMH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHMS 3HAHUK 00
OTJINYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «bruonorusp»
BBIJICJTICHBI CIICAYIOLINE COAEp KaTebHbIe JIMHUM: «buonorus kak Hayka. Meronasl
HayyHOro mnosHaHus», «Kinerka kak Ouosnoruueckas cucrema», «OpraHusm Kak



Oouonoruueckas cucrema», «CuUcTeMa M MHOroo0Opasue OpraHMYecKOro MHupay,
«OBOJIOLUSA KUBOU IPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenust yueOHoro mpemmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOYyYaloIUMUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHUuEe YMEHUU
UCTIONB30BaTh 3TH 3HAHHS [JS TPAMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOIBI M PEIICHUS Pa3IMYHbIX )KU3HEHHBIX MMPOOIIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIy>KAIIUX OCHOBOMU
s (OpMHUPOBAHUS TIPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTUH;

dbopMupoBaHre y OOYYarOMIMXCS TO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEHW B MpoIlecce aHaIMW3a JaHHBIX O MyTSX Pa3BUTUA B
OMOJIOTMHM HAy4YHBIX B3IVISIOB, MW U MOJAXOAOB K H3YYEHHIO >KHUBBIX CHCTEM
Pa3HOI0 YpPOBHS OPraHU3aLUN;

CTaHOBJIEHHME Yy oOOyvarommxcs oOuieil KyjabTyphl, (YHKIMOHAJIbHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHSATH U OLICHUBATH SIBJICHUSI OKPYXKAIOLIETO
MHUpa JKMBOW MPUPOJAbI HA OCHOBAaHUM 3HAHUWA U OMNbITA, IOJYYECHHBIX MpU
U3y4EeHUU OMOJIOTHH;

dopMupoBaHue y OOy4YalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATENIbHOCTA YEJIOBEKAa, Ppa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTHH;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEJIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIECHUS K HEH, COOMIOACHNS STUUECKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEA0OBaHUM;

OCO3HaHUE IIEHHOCTH OWOJOrMYECKUX 3HAHUWM [JIs1 TOBBIIICHUS YPOBHS
IKOJIOTUYECKON KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEHEBHOM KU3HU AJIs
OLICHKH ITOCJIEICTBUI CBOEH AECATENBHOCTH 110 OTHOLLIEHUIO K OKPY’KAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME W COONIOJECHHE Mep NPODGUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanust «buosnorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJSIETCSI 00s3aTENbHBIM YYEOHBIM INPEAMETOM, BXOJSIIUM B
cocTaB IpeaMeTHOM 06macTi «EcTrecTBeHHO-HAYUHbIE TPEMETHDY.



Jl1st u3ydenusi OMoJoruu Ha 6a30BOM YPOBHE CpEHEro 00111ero oopazoBaHus
otBoautcs 136 yacoB: B 10 kimacce — 68 yaca (2 gaca B Heaenio), B 11 kmacce — 68
yaca (2 yaca B HEJIeJNIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsi3pb OMOJIOTHH C OOIECTBEHHBIMHU, TCXHUICCKAUMA U
JPYTUMU €CTECTBEHHBIMU HayKamu, (puiocoueit, STUKON, ICTETUKON U MPABOM.
Pons Ouonorun B (HOpMUPOBAHHHM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTobI TO3HAHUS )KUBOUW TTPUPOABI (HAOIIOEHUE, SKCIIEPUMEHT, OIMCaHNE,
U3MEpeHue, KiIaccupuKaius, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JAHHBIX ).

JdemoncTpanun:

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

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MIPUPOJIBI.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHE pa3IWYHBIX METOJOB IMPHU
U3YYCHUN OMOJOTHICCKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMBbI U UX OPraHU3 AU,

JKusble cuctembl (OMOCUCTEMBI) KaK IIpeaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OMOCHCTEM U UX pa3zHOOOpasue. YpOBHU OpraHu3aliud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISLUOHHO-
BUJIOBOH, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHIA ), OMoC(EepHBIH.

JdemoncTpanumu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKH JKU3HWY», «YPOBHU OpraHu3aliuu
YKABOW NPUPOABD).

O6opynoBanue: moaenb Mojekyisl JIHK.

Tema 3. XuMH4YeCKHil COCTAB KJIETKH.

XHUMUYECKHI COCTAaB KIETKU. XHUMHUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHL. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BelIeCTB B KieTke. llomnepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3amenumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHH
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NIepBUYHAs, BTOpUYHAs, TpPETUYHAs U
YeTBEpTUYHAS] CTPYKTypa). XHWMHUYECKHE CBOWCTBa OenkoB. buonormueckue
(byHKIIIHN OEIKOB.



®depmenTsl — Ouonormueckue KaranuzaTopel. CTpoeHue (QepMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. Kodepmentsl. ButamuHbl
OTtnuunst epMEeHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl  (TJIOKO3a, pubo3a U Jae30Kkcuprdo3a),
aucaxapuiapl (caxapos3a, JaKTo3a) M IMOJMcaxapuiel (Kpaxmaj, IJVIMKOTEH,
LEJUTI0JI03a). bruonornyeckue (QyHKIHMH yIIIEBOOB.

Jlumuner:  TpurmMuepuabl, Gochomunuasl, crepouasl. [ uapoPUIBLHO-
ruapodoOHbie  cBoMcTBa. buonormueckne QyHkumm naunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JIUIHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunoseie xkucnmotel: JHK wu PHK. Hykineorunsr — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GpyHKIUU.

JdemoncTpanun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Huarpammel:  «Pacripenenenue XUMHUYECKMX JJIEMEHTOB B HEXKHMBOHU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabmunpl n cxemsl: «llepuoanueckas Tabnula XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BoAb», «buocunres 6enkay, «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenne ¢pepmenrtar, «Hyknennossie kucnotsl. JJHK», «Ctpoenne Monekysbl
AT®y», «YraeBoap», «JIumuas.

O6opynoBanue: 000pyIOBaHHUE IS TPOBEICHUS HAOMIOACHUHN, H3MEPEHUH,
JKCIIEPUMEHTOB.

JlaGopaTopHblie ¥ NpakTHYecKue padoThl:

JlabopaTopHas pabora «/3ydeHue KaTaauTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)y.

Tema 4. CTpoeHue KJIETKH.

[MuTosorus — Hayka o kierke. Knerounas teopust — mpuMep B3auMOJIEUCTBUSA
uaei 1 paKkToB B HAYYHOM MMO3HAHUHU. MEeTO/bl U3YUEHUS KIETKH.

Knerka kak memoctHas >kuBas cuctema. OOIIMe MPU3HAKH KIETOK:
3aMKHyTas HapyXHas memOpana, moiyiekyibsl /IHK kak renernueckuil ammapar,
CUCTEMa CHUHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHyeckas U Ipokapuotruyeckas. (OcoOeHHOCTH
CTpOCHHS MpoKapuoTHUeckor kieTku. Kmerounas crenka Oakrepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU H
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHUKC, UX
dbynkuuu. [1nazmaruueckas memOpana, e€ cBoiictBa v pyHkiuu. [{utornasma u eé
opranousibl. OnHoMmemOpaHHble opraHouabl kietku: OIIC, ammapar [Monbmxu,



JIM30COMBI. [10IyaBTOHOMHBIE OPraHoOWIbl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxaenrne MUTOXOHJApUN U T1uiactud. Bunbl mmactun. HememOpaHHbie
OpraHOUIbl KJIETKH: PHOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTHUKA. QYyHKIIMU OPraHOUI0B KJIETKU. BKitoueHus.

SAnpo — perynaTopHslil neHTp kieTku. CTpoeHue sjpa: sepHas 000youKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOpT BEHIECTB B KIIETKE.

JdemoncTpanun:

Tabmumpl u cxeMmbl: «CTpoeHHE 3YKApUOTUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHune
IIPOKAPUOTUYECKON KIETKNY», «CTpOEHUE AIpa KIETKN.

OOopynoBaHHE: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE I IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpENapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

JlabGopaTopHas pabota «BrISBICHHE CXOACTB U Pa3ININil B CTPOCHUH KIIETOK
IIPOKapHOTOB U 3YKAPUOTOB HA FOTOBBIX U BPEMEHHBIX MUKPOIIPENapaTax».

Tema 5. ZKu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTaboIu3M. ACCUMHIIIANMS (TIACTHYCCKHN OOMEH) H
JUCCUMUJISINIUS (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI €IUMHOrO Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U HHEPTUU B TMOHUMAHUU
MeTabonm3ma.

Tumer oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHEIA. Poias dhepmeHTOB
B 0OMEHE BEIICCTB M MPEBPAIEHUN YHEPTHUHU B KIIETKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3bl ¢GoTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTH PoToCcUHTE3a. 3JHAUeHUE (HOTOCUHTE3A IS KU3HU
Ha 3emuie. BiusHue ycioBuii cpenbl Ha (POTOCHHTE3 W CIIOCOOBI TTOBBIIICHHSI €TO
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMocuHTe3. XEeMOCHHTE3UPYIONne OakTepuu. 3HaYCHUE XEMOCHHTE3a IS
YKW3HU Ha 3eMJI€.

DHepreTudeckuii oOMeH B KJeTke. PaciierieHue BeliecTB, BBIJICICHUE U
aKKyMYJUPOBaHHUE SHEPTUH B KIIETKE. DTaIbl SJHEPreTHIECKOTO oOMeHa. [ mukonms.
bpoxenue u ero Buabsl. KucimopogHoe okuciaeHue, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunupoBanue. DPHEeKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakuym wmarpuunoro cuHTe3a. ['eHermueckas wuHdopmanus u JHK.
Peanuzanus renernyeckod uH(pOpManuu B KIETKe. ['€HETHMUECKH KOJ M €ro
cBoricTBa. Tpanckpunuus — Matpuunblid cunTe3 PHK. Tpancisauus — OuocunTes
Ooenka. Otanbl TpaHcasuuu. KoaupoBaHue amMuUHOKHUCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.



Hexnerounsie ¢hopmbl sxu3nu — Bupychl. Uctopust otkpeitus Bupycos (1. 1.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHUS W JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacreHui, >KXUBOTHBIX U YEJIOBEKA, BbI3LIBAEMbIC
Bupycamu. Bupyc mmmynoxaeduiura yenoreka (BY) — Bozoyautens CIIM/]a.
OOpatHas  TpaHCKpUIILIUS, peBepraza W uHTerpaza. llpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JIeBaHUH.

JdemoncTpanumn:

[Toptpetsi: H. K. Konsnos, [1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbel nuTanusy, «Merabonuzm», «MUTOXOHAPUS,
«HepreTnyeckuit oomen», «Xmopomiact», «®Porocunredyn, «Crpoerue JIHK»,
«CtpoeHre 1 PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM Huka Bupyca CIIM/a,
oaktepuodaray, «Permnukanusa JJTHK».

Ob6opynoBanue: monaenu-anumkanuu «Yasoenue JIHK u Tpanckpumnims»,
«buocuntes 6enkay, «CTpoeHue KIETKW», MoJieib cTpykTypsl JTHK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[TpakTrueckas pabora "PemeHwe NIHUTONOTHMYECKHX 3a1ad Ha OMOCHHTE3
oenka"

Tema 6. PazMHOXkKeHUE M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbI 1UKJ, WU SKU3HEHHBIM LUK KiIeTku. MHTepdaza U MUTO3.
[Tporeccrl, mportekaromme B uHTepdaze. Pemnmukanus — peakuus MaTpUIHOTO
cuateda JIHK. Ctpoenme xpomocom. XpOMOCOMHBI HabOp — KapUOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIBI.
[{uTonoruueckue OCHOBBI PA3MHOKEHHSI W MHAUBHAYAJIbHOIO  pPa3BUTHS
OpraHU3MOB.

Henenne knerkn — muto3. Craguu murtosa. IIponeccsl, nmpoucxonmsmme Ha
PAa3HBIX CTAJIASIX MUTO3a. bHOJIOTMYECKN CMBICT MUATO34.

[Tporpammupyemast rubenb KISTKU — aromTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U 1mojioBoe. Buasl 6ecrnonoro
Pa3MHOXKEHUS: JEJIEHHE HaJIBOE, II0YKOBAHHE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. MICKyCcCTBEHHOE KJIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HAYECHHE JIJIS1 CEJICKIUU.

[TosoBO€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Melio3. Cragun Mmeiosa. [Iponeccel, NpoucxoAsiue Ha CTaauax Meno3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buomormyeckuid CMBICT H
3HA4YECHUE MEH03a.

['amerorenes — mpouecc 00pa30BaHUSl MOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TosoBbIE Kene3bl: CEMEHHUKM U SMYHUKU. OOpa3oBaHHE W pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMUEKIeTKAa) — CHepMaTOreHe3 M OBOIEHE3.



OcoOeHHOCTH CTpOeHHUs SULEKIETOK M crepMaro3ouioB. OIuiog0TBOpEHUE.
[lapTeHorenes.

WunuBuayanbHOe  pasBuTHE  (OHTOTEHE3). OMOpPHOHAIBHOE  pa3BUTHE
(omMOpuorenes). Jtarbl SMOPHUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobienue, ractpynsnus, opraHorene3. [loctamOpuonanbHOe pazButue. TuIbI
MOCTAMOPUOHAIIBHOTO Pa3BUTHS: TMPsAMOE, HENpAMoe (JTUYMHOYHOE). BimsiHue
Cpenpl Ha Pa3BUTHE OPTaHU3MOB, (hAaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct m pasButue pacreHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU PA3BUTHSL.

JdemoncTpanun:

Tabmumer u cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJAOTBOPEHHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuit», «Jlenenue xknetku Oakrepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmmkanus JTHK», «Mutosy,
«Menosy», «IIpsmoe u HEnpsaMoe pa3BuThe», «['aMeToreHes y MICKONMUTAIOMNX U
yenoBeKay, «OCHOBHBIE CTAIMM OHTOTEHE3a.

OobopynoBaHue: MHUKPOCKOII, MHUKpONpenapaTsl «CrnepmMato3ouabl
MJIEKOIUTAIOLIETO», «SIHLEeKIeTKa MIeKonuTaromero», «Kapuoknnes B KieTKax
KOpElIKa JyKa», MarHuTHas MOJeJb-aliUInKauus «J/leneHue KIEeTKn», MOJEelb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas padota «HabmroneHre MUTO3a B KJIETKaX KOHUMKA KOpEIIKa
JIlyKa Ha TOTOBBIX MUKpOMpenaparaxj.

JlabopaTtopHas pabora «l3y4eHne CTpOEHHUS IMOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax.

[Ipaktuueckass paborta "PemieHwe MUTOMOTHYECKUX 3aJady Ha JIeJICHUE
KJIETOK"

Tema 7. HacjieAncTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpeameT u 3agaun reHeTuku. Micropus pa3BuTHs reHeTUKH. Polib nuronorun
U OMOpPHOJIOTUM B CTAaHOBJICHWHM TEHETHUKH. BKIaa pOCCHICKHX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHETHKHA (THOPUAOIOTHYECKUM,
[IUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuii). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. ['eHeTHYeckasi CUMBOJIMKA, UCTIOIb3yeMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJICIOBaHMS MPU3HAKOB, YCTaHOBJIEHHBIC I'. MeHmenem.
MoHoruOpuaHOe CKpeImUBaHUE. 3aKOH €AMHOO0Opa3usi THOPHIIOB IIEPBOTO
nokosieHus. [lpaBwiio JOMHHMpOBaHMS. 3aKOH pACHICTUICHHUS MPU3HAKOB.
['unore3a uyncroThl rameT. [loaHOE U HETIOTHOE TOMUHUPOBAHHUE.



JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCHUMOIO  HAcClleJJOBaHMS
npu3HakoB.  LlUTOreHeTMYecKME  OCHOBBI  JUTMOPHUJIHOTO  CKPELIMBAHUA.
AHanuzupytouiee ckpemuBanye. Mcnonap30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS
JUIS OTIPEJICNIEHUsI TEHOTHUIIa 0CO0u.

CuerieHHoe  HacnenoBaHue npu3HakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAHMIO TeHOB. HapyleHnue cuemienus TeHoB B PE3yJbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKHE KAPTHI.

['enernka nosia. XpoOMOCOMHOE OIpEAEIICHHE Ioaa. AyTOCOMBI U ITOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTrHele M rereporaMeTHele opraHusmbl. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUMBOCTH: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJAU(PUKAIIMOHHON U3MEHYMBOCTU. BapuamoHHbIN psiJl 1 BapUallMOHHAS KPUBas.
Hopma peakuun npuzHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NMPU3HAKA U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencTBeHHasi, Wiu TEHOTHIWYECKAas, M3MEHYHBOCTh. KomOuHaTHMBHas
U3MEHYUBOCTh. Meio3 U TMOJOBOM MpOIEecC — OCHOBAa KOMOWHATHBHOMU
U3MEHYUBOCTU. MyTalmoHHas u3MeH4YuBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaludi. MyTareHHbIe (aKTOPBI.
3aKOH r'OMOJIOTMYECKHX PAOB B HAacIeACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

JdemoncTpanumu:

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

Tabmumet  w cxembl:  «MOHOTHOpPHIHOE ~ CKpEIIMBAaHUE H  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH paCIICIUIEHUS M €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JuruOpumHoe  CKpellMBaHHE,
«lluTomornyecknue  OCHOBBI  AWUTHOPUIAHOTO  CKpeIMBaHUM»,  «Meiosy,
«B3auMonencTBre aleNbHBIX TE€HOB», «l'€HeTHMYeCKne KapThl pACTEHUH,
KABOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO ¢ mojom», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buabl
U3MEHUYUBOCTHY», «MoaudukaironHas HU3MEHUYMBOCTH», «HacnmemoBanue pesyc-
dbakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTD.

O6opynoBaHue: MoJenu-anmivkanuu «MOHOTUOpUIHOE CKpELIMBaHUE,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaTr «Jlpo3zodpuna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM».

JlabopaTtopHble U npakTHYecKHe padoThbI:



[Ipaktruueckue pabotsl "Penienue reneTnyeckux 3aaayq”
JlabopatopHass pabora "M3yueHme MOAMPUKANMOHHONW W3MEHUHUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOM"

Tema 8. I'eHeTHKA Yesl0BEKA.

I'enetnka 4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T'€HETHKU
YEeJIOBEKA: T€HEAIOrNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHIN, OMOXUMHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemMeHHOE OIPEIECITICHNE TE€HOTHUIA!
MOJJHON€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C MOMOIIbIO
[11P-anamu3a. HacnencTBennble 3a0o0jeBaHUsS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIe3HU C HACIEJCTBEHHOM MpPeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepartuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUMBI
3JI0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPMITAKTUKA U JICUCHUS TeHETHIECKUX
Oosne3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTHPOBAaHHE. 3HAUEHHWE MEIUIIMHCKON
TCHETHUKH B TIPEAOTBPAICHUHN 1 JICUCHUN TCHETUYECKUX 3a00JIeBaHUM YeI0BeKa.

JdemoncTpanumn:

Tabmuuel ¥ CXEMBIL: «I'eneTnyeckne  3a00jieBaHUsA  YeJIOBEKay,
«['eHeanormuyeckuii METO UCCIICIOBAHUS).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[IpakTudeckas padora "PemeHue reHeTHYECKUX 3a7ay C FeHEeaJOTMYECKUM
MeTo10M"

11 KIIACC

Tema 1. JBoroNMOHHAasE OHOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopusi U €€ MeCTo B OMOJOrMM. BiusHuEe 3BOIIONMOHHON TEOpUU HAa pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTomornueckne: MOCIEA0BATEIBHOCTD
NOSIBJIICHHS BUJOB B THaAJIEOHTOJIOTMYECKON JIETONMCH, MEPEXOAHbBIE (POPMBL
buoreorpaguyeckue: cxoacTBo U pazinuuue ¢payH u (aop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOACTBA W pa3iuuvs SMOPHOHOB pa3HBIX BHIOB
ITO3BOHOYHBIX. CpaBHUTENBHO-AHATOMUYECKHUE: TOMOJIOTHMYHBIC, AHAJIOTUYHBIC,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y BceX
OpPraHU3MOB.

OomonnonHass Teopus Y. JlapBuna. lIpeanocsuikM  BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKylIuMe CHJIbI HSBOJIOUMU BUAOB 10 JlapBuHYy (M30BITOYHOE



Pa3MHOKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAs W3MEHUYUBOCTD,
O6opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Bosroruu (CTD) u €€ OCHOBHBIE MOJIOKEHHSL.

Mukpossomonus. [lonmynsanus kak equHUNA BUJA U SBOJIIOLIHH.

JBwxymye cuibl ((pakTopbl) SBONIOIUM BUJIOB B IpUpojie. MyTallMOHHBIHI
IpOIeCC M KOMOWHATHBHAs W3MEHUYUBOCTH. llOMynsannoHHBIE BOJTHBI M Apeid
reHoB. M30J1us 1 MUTrpanus.

EctecTBeHHbII 0TOOp — HamnpaBisAOmMi (akrop 3Bomouud. DPOpMBI
€CTECTBEHHOI'0 0TOOpa.

[Tprcnoco0neHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boitonuu. llpumeps
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U HANOAAANTALINH.

Bun wu BugooOpazoBanme. Kpurepum Buma. OcHOBHBIE  (POPMBI
BUJ1000pa30BaHuMs: Teorpaduueckoe, IKOI0THYECKOe.

MaxkposBomtorsi.  Popmbl  3BosOLMU:  (pUIETHYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[TpoucxoxeHne OT HecleUHaTM3UpPOBaHHBIX MNpelakoB. IIporpeccupyromas
crienuann3anus. AJanTUBHAS paguanusl.

JdemoncTpanumu:

[Toptpetst: K. JIunnei, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromnep, A. H. Ceepiios.

Tabmurs! u cxembl: «Pa3BuTHe OpraHMYecKoro MuUpa Ha 3emiiey», «3apo/bIIu
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OopbOBI 32
CylIecTBOBaHME», «EcrecTBeHHBIH 0TOOPY», «MHOroobpasue COpTOB pacTEHHID»,
«MHorooOpa3zue  mopon  KuUBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
U3MEHYMBOCTE», «Apomopdossl», «Manoananrtamum», «OOmas aereHeparms,
«/IBmxymue cunbel 3Bosronun», «Kapra-cxema wapmpyra myremectBuas Y.
HMapsuna», «boprba 3a cymectBoBaHuey, «IIprucnocoOIeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BuA000pazoBaHUE», « IKOJIOTUUECKOE BUI000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HabOp TUIOAOB M CceMsH, Koyuiekuus «[Ipumephl 3alUTHBIX TPHUCIIOCOONCHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIPaBIECHUS 3BOJIIOIUNY», 0O0BEMHAS MOJEIb
«CTpOoeHHE roJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpapuyeckas kapra mwupa, KouleKius «POpMbl COXpPaHHOCTU
UCKOIIAEMbIX JKMBOTHBIX W pacTeHuil», Mozaenp ammiukauus «llepexpéct
XpOMOCOMY, BIIayKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JATYLIKHY,
Mukponpenapar «Jlpozodpuia» (Hopma, MyTauud (QOpMBI KPbUILEB U OKPACKU
Tena).

JlaGopaTopHblie U NpakTHYecKue padoThI:



JlaGoparopHass pabora «CpaBHEHHE BHUAOB 1O MOP(}OIOrHUECKOMY
KPUTEPHIO).

[Tpaktrueckas padora "Pemenue 3a1au Ha 3aKkoH Xapau-BaitnOepra".

Tema 2. Cenexkuust opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexuys Kak Hayka M IpoLEcC. 3apOXKICHUE CEJIIEKUUU U JOMECTHUKAIU.
VYuenue H. UW. BaBuioBa 0 1eHTpaXx MOPOUCXOXKIACHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI IPOMCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. COpT,
IIOPOJIa, ITaAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbli M1 UHAUBUIYaIbHBIA OTOOPHI B
CEJIEKLIMN pPAacTeHUl M KMBOTHBIX. OIlleHKa »KcTephepa. BIM3KOpOICTBEHHOE
ckpenuBanne — WHOpuauHT. Ywmcras nuHusg. CKpelmMBaHUE YHCTHIX JIMHUM.
['eteposuc, wnu rubpuanas cuia. HepoacTBEeHHOE CKpeIMBaHUE — ayTOPUIUHT.
Otnanénnas rtuOpuan3auusd M €€ ycnexu. VCKyCCTBEHHBIM MyTareHes U
IIOJIyYCHHUE TIOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEKIUU paCTeHUH, >XUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHONOrUs Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHKEHEpHs. OTalbl
co3manusa pexomOunantHo JIHK wu Ttpancrenneix opranu3moB. Kierounas
uHxeHepus. Kinerounsle KyapTypbl. MUKPOKIOHAJIIBHOE Pa3MHOKEHHUE PACTEHUU.
KiioHupoBaHKME BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

OKOJIOTHYECKHME U JITHYECKUE POOJIEMBI. I'MO -  reHerudecku
MOAU(DUIIMIPOBAHHBIE OPTraHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. . BaBuios, M. B. Muuypun, I'. J[. Kapneuenko, M. @.
HBaHOB.

Tabmuubl u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3ms
KYJbTYPHBIX pacTenui», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «OtnanéHHas rudpuausanus», «Padbotel akagemuka M. @. MiBanoBay,
«lomumnonnus», «OO0beKTl OuoTexHonorun», «KietouHnele KyabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u NEPEHOC TEHOB, XPOMOCOM.

O6opymoBaHue: MyJISKH TUIOAOB M KOPHEIIIIOI0B JUKHUX ()OPM H KYJIbTYPHBIX
COpTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

[Ipaktuueckas pabora "Pemienue 3a1a4 npo cenexuio”

Tema 3. AHTpOnOreHes.

OBOJIIOLIKA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOXKJICHUHN YeloBeKa. MeTroabl Hu3ydeHus aHTpomoreHe3a. (CxoncTtBa u
pa3Inuus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.



HBwxymme  cwibl  (paktopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOmiecTBeHHbI o00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUU TPyAa, MBIILICHHAE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIOLNN YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMenbld, Yemoek npsaMoxoasdwmui, YermoBek HeaHAEpTAIbCKUM, YenoBek
pasymHbId. Haxonku HCKOMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHs, 00IacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYIAHSL.

YenoBeueckue pacel. OCHOBHBIE  OONbIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJioM/Has  (PKBAaTOpUAJbHAsl),  MOHIOJOUJHAS
(a3matcko-amepukaHckasi).  UepTel  NPUCHOCOOJIEHHOCTH  MpPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHAM CYIIECTBOBAaHHs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanun:

Tabnuip! u cxeMbl: «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMSI YETIOBEKA U
4eJI0BEKOOOPa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOIMUYECKUX HAXOJIO0K
MPEJIKOB COBPEMEHHOIO YEJIOBEKa», «J[peBHenmue moan», «peBHue mroam»,
«IIepBbie cOBpeMEHHBIE M0, «HenoBedecKue pacs.

O6opynoBanue:  Mmynsku  «lIpoucxoxaenne — denmoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPOIA, HEaHJepTajiblla, KPOMaHbOHIA), CICHKUA WU
U300paKeHUs] KaMEHHBIX OpYAMHM MEepBOOBITHOIO YeJIOBEeKa (KaMHHU-YOIIIEPHI,
pybmia, ckpebia).

Tema 4. Opranu3Mbl 4 OKpYy:Kaolas cpeaa.

OKOJIOTHSI KaK HayKa. 3aau ¥ pa3/iesibl 3KOJIOIMU. MeTOoIbl 3KOJIOTUYECKUX
MCCJIEIOBAHNUI. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO Y€EJIOBEKA.

Cpenbl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue ¢akropbl. Kriaccudukamuss -sKonoruyeckux (HakTopos:
abuoTnyeckue, OMOTUYECKHME M aHTPOINOreHHble. JlelcTBUE HSKOIOTMYECKHUX
(haKkTOpOB HA OPraHU3MBL.

Abuotndeckue (aKkTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTOMEPUOAN3M.
[IpucniocoOnennst  OpraHU3MOB K  JCWCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTmsl.

buoTtnueckue paxropsl. Buibl OMOTHUECKUX B3aUMOJEHCTBUN: KOHKYPEHLINS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, koomepaius, MyTyalu3M,
KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAJIN3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI MAJi1 CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOLIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTHKU mnonyiasiuuu. OCHOBHBIE IOKa3aTesu
MOMYJSIANA: YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPHUPOCT,
murpanus. J[mHaMmuka 4uCIeHHOCTH TOMYJIALNN U €€ PeryIsiiusl.

JdemoncTpanumu:

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

Tabmumer u cxemsl: kapta «lIpuponnsie 3061 3emun», «Cpenpl oOUTaHUA
opranu3sMoB», «®oronepuogusm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMyJSIuK UHQY30pun-Ty penbkm», «[lumesie nenm».

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

JlaGoparopHas paboTa «BbisBiieHHE TPUCTIOCOOJIEHHUIM Y OpraHU3MOB K Cpesie
obuTaHms»

JlabopaTopHas pabora «Mopdoaorndeckne OCOOCHHOCTH pacTeHUN U3
pPa3HBIX MECT OOUTAHUS.

JlaGoparopHass pabota «buomnaukanus 3arps3HeHUs arMmocepbl 110
COCTOSTHUIO XBOU COCHBI OOBIKHOBEHHOI.

Tema 5. CooOmecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miectBo opranm3MoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAS,
MpPOCTpaHCTBEHHas, Tpoduueckas (muieBas). Bunabl-nomunantel. CBs3u B
ouoneHose.

Okojorudeckue cucteMbl (3KocucteMbl). Ilonste 00 »sKocuctemMe u
ouoreorneHoze. DyHKIIMOHATBHBIE KOMIIOHEHTBHI JIKOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBOopoT BEIIECTB W MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCUCTEMBbI. [IMIlleBble LENMH U CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHMOMacca, NPOAYKLHS. DKOJIOTHUYECKUE
OUPaMUIBL  TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYHBOCTD, CAMOPETYJIALNA, pa3BuTue. CyKIeccus.

[TpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHCTEMA XBOHHOIO
WIA HIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOrE€HHBIE  JKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
bronornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHUE
OMOJIOTHYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB u CTpyKTypa
onocheprr. XKuoe BemecTBO m ero ¢yHKiuu. OcobeHHOCTH OMochepsl Kak
rI100ampHOM JKOCHUCTEMBI. J[MHaAMUYeckoe paBHOBECHE W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMUYECKHE LIMKIIBI 3JIEMEHTOB (yTiaepoaa,
a30Ta). 30HAILHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuecTBo B Onocdepe 3eMian. AHTpONOreHHbIE U3MEHEHUsI B Ouocdepe.
['1oGanbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBOBaHUE MIPUPOJBI " YEJI0BEUYECTBA. CoxpaHeHnue
Ounopa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
YIOPABJICHUS TPUPOJHBIMU pPECypcaMM M MX HCHOJIb30BaHuE. JlocTrkeHus
OHMOJIOTMU U OXpaHa NPUPOJIBI.

JdemoncTpanumn:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

Tabmunpl u cxemsl: «lluiessle nenn», «bHONEHO3: COCTaB U CTPYKTypay,
«IIpupognsie coobmectBa», «llennm nuTanus», «IKoJoruyeckas NUPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JCWCTBHA HAa  OpUPOAY», «BaxkHEMIIME HMCTOYHHKHU
3arpsi3HEHUS BO3JyXa U IPYHTOBBIX BOI», «[loyBa — BakHEHIIasi COCTaBIAIOIIAS
ouocheps», «PakTopbl Aerpaganuu nouBy», «llapHukoBelid 3PdpexT», «PaKkTopbl
PaAMOaKTUBHOTO 3arpsisHeHus Ouocdeps», «OOmas crpykrypa Omocheps,
«PacnpocTpanenue xKu3HH B Ouocdepe», «O30HOBBIM 5KpaH Ouocheps,
«Kpyrosopot yriepoaa B 0uocgepe», «kKpyroBopot azora B mpupoe».

OobopynoBanue: Mojenb-anminkanus « TUnuuHble OHOLEHO3bD», repbapuii
«PacturensHble cooluiecTBa», kouiekuun «buonenosy, «Bpenurenu BakHenmmx
CENbCKOXO035MCTBEHHBIX KYJIbTYP», FepOapyuu U KOJUIEKIUHA PACTEHUMN U )KUBOTHBIX,
NIPUHAJIEKAIIME K Pa3sHbIM JKOJOTMYECKMM rpynmnaMm oaHoro Bunaa, Kpachas
kaura Poccuiickoit Deneparu, M300pakKeHUs] OXPaHIEMbIX BHJIOB PACTCHHUH U
YKUBOTHBIX.

Tema 6. BosHUKHOBeHMe U pa3sBUTHE )KU3HHM Ha 3emJie.

JloHaydHble TPEACTABICHHUS O 3apOKICHMM >KW3HU. HaydHble TMDOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: albuoreHe3 M naHcHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKUX BEIIECTB U3 HEOPraHWYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW IBOMIONMY. HavanpHbIE 3Tansl
ounonoruueckoit sBomonuu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. lIepBbIE KIETKM M HX 3BOJIIOLUS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Passutne xu3Hu Ha 3emie no 3paMm u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas 3pel. llameosolickas 3spa u €€ mMepuoaAbl: KEeMOPHICKHUH,
OPZIOBUKCKUM, CUITYPUNCKHAN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iicKas 3pa U €€ NepUuoIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickass »pa ®W €€ TmepuoAbl: MaJCOrCHOBBIA, HEOICHOBBIM,
AHTPOIIOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIFOIIMU PACTUTEIBHOTO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUW u
KUBOTHBIX. [losiBIIEHHE, paclBET U BEIMUPAHUE TPYIIN )KMBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOrO0 MHpa KaK OTpakeHHe 3BoJrouuU. (OCHOBHbBIE
CHUCTEMAaTUYECKHE TPyl OPraHU3MOB.

JdemoncTpanun:

[Toptpetrsr: ®@. Penn, JI. Ilacrep, A. U. Onapun, C. Mumnep, I'. IOpu, Y.
JapBuH.

Tabmuupbl u cxembl: «Bo3nukHOBeHHME COJIHEUHON cuUcCTeMbl», «Pa3BuTHe
OpraHnyeckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KJETKay,
«IIpokapuornueckas kieTka», «CoBpeMeHHass CUCTEMa OPraHUYEeCKOTO MUPaAY.

OOopynmoBaHHue: TEOXPOHOJOTHYECKAs Tabnwma, KOJUIeKIusa «DopMel
COXPaHHOCTH MUCKOIMAEMbIX KUBOTHBIX U PACTCHUI.

Tema 7. buocgepa.

buocdepa — rimobanpHas s3xocuctema 3emiind. Yuenue B.1. BepHaackoro o
ouochepe. BepxHsisi u HUKHUE rpaHuUlbl Onocdepsl. DBooLus ouochepsl.

KpyroBopoTts! BemecTB: ¢ocdopa, a3oTa, yriepoaa.

YemoBek kak gyacTh Orochepbl. AHTPONIOTEHHOE BO3ICHCTBHE HAa Onocdepy.
Yyenne o Hoocheep. OCHOBBI parliOHAIBHOTO MMPUPOIONIONB30BaHus. UeToBeK 1
IpUpoAa — EAUHOE LIETIOE.

JlemoHcTpanuu:

[Toptpetsr: B.1. Bepranckuii.

Tabmuubr u cxembl: «['panuipl 6uocheps», «KpyroBopor docdopa B
npupoze», «KpyroBopot yriepoaa B npupoie», « KpyroBopot azora B npupojie».



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalTCS TpeOOBaHUS K pe3yibTraTaM
OCBOCHMs  OOydaroUIMMHCA HpOrpaMM  CpEeJHEero oomero oOpa3oBaHMA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS mpeamera «buonorus»
BBIJICJICHBI CIICAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYJArONTUMUCS POCCHUHCKON
rPaXKJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/IENICHNUI0, HaJlu4yhe MOTHUBAMM K  OOy4YeHHI0  OHOJOoruw,
[[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTU HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIINUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJOTHYECKOTO  O0pa3oBaHus, HAJIUYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUThH 1IEJIM U CTPOUTD KU3HEHHBIC IJIAHBI.

JIMyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeameTa «buonorus» JoCTUraroTcs B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TMIpOllIECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHSA, PpA3BUTHS BHYTPEHHEHW MO3WUIMU JIMYHOCTH, NATPUOTHU3MA,
YBXKEHHUS K 3aKOHY WM IMPABOMOPSAKY, YEIOBEKY TPY/Ja U CTaplIEMy IOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUIO U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoirn denepauuu, mpupone u
OKPYKaroUIEH cpere.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI yueOHOro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS
copMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JIESITEIBHOCTH B MPOILECCE PEaM3allMi OCHOBHBIX HAIPaBJICHUMN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENBbHBIX 3a/1a4, BBITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACIATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€

YMEHUE YYHUTHIBATh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMHU LIEHHOCTSMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCIICIOBATECIBLCKUX 3a7a4, YBaKHTEIHHOTO
OTHOIIEHUS K MHCHHIO OINMOHEHTOB TPHU OOCYXICHHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM TPaXKIaHCKON UICHTUYHOCTH, MAaTPUOTU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepesa PoauHoil, ropaoctu
3a CBOHM Kpai, cBOIO PoluHY, CBOW SI3bIK M KYyJNbTYpPYy, HNPOILLIOE U HACTOSIIEE
MHOT'OHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TTPUPO/IbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIGHHWBATh BKJIAJ] POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYEeHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujcitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHWI0 H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHATHUS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHUH C
TpaguuuaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECCTBEHHBIX OTHOIICHHU;



MOHUMAHHUE SMOIIMOHAIBHOTO BO3ICMCTBHUS JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HBIX BHJAaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOU JIMUHOCTH;

5) ¢usnueckoro Bocnutanus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOI0 0JIaronoJIy4uns:

MOHMMAHUE W peajau3amus 370pOBOTO M Oe3omacHOro oOpa3a >KH3HU
(310poBO€  TUTaHWE, COOJIIOJIGHHE TUTMEHWYECKHX TpPaBWJI U HOPM,
cOQTAaHCHPOBAHHBIN PEXUM 3aHITHH © OTABIXa, perysipHas ¢Gu3ndecKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE IIEHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJIEICTBUN W HENPUITHUS BPEIHBIX NPUBBIUCK (YHOTpeOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0OHE;

FOTOBHOCTh K AKTHBHOM JESITEIBHOCTH TEXHOJOTMYECKOW W COLMAIbHOMN
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyI0 JEATEIbHOCTD;

UHTEPEC K pa3IMyHbIM cdepam npodhecCHuOHATBHOU JeATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U pearn30BBIBATH
COOCTBEHHbIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUHU BCEH )KU3HH;

7) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMUECKH 1IeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOUYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH WX BO3MOXHBIX TMOCHEACTBUM ISt
OKPYXKaIOLIEH Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYCCKHUX MPOOJIeM W MyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOIOTUU
3HaHWSI W yMEHUS TIPU PEIICHUH TpoO0JieM, CBS3aHHBIX C PallMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONFOCHUE  TIPAaBWJI  TIOBEACHHS B MPHUPOJIE,
HaIlpaBIICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHoCchepsI);



aKTUBHOE HENPUATHE JCHUCTBUN, MNPUHOCAIIUX Bpel  OKPYKAIOIIEH
OPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATH HEOJArONPUATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBpaIIaTh UX;

HaJIMYKE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHMSI, SKOJIOTUYECKON KYJIbTYPBI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MTPAKTUYECKON JIESITEIbHOCTH 3KOJIOTHYECKOU
HaITPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOre
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YMUTATEIbCKOW KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICUCTBUS MEXKY JIFOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UuKy OHOJOTMM KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMHpPOBAaHNUK PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JIaHUU LIEJIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOekAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALNU:
o0ecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
4eJI0BEUECTBa, MOMCKA MyTeW BBIXOAA U3 INIO0AJBHBIX IKOJIOTUYECKUX MPOOIEM U
oOecrieueHHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCTIOJB30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMYECKUX 3HAaHUM B LEIAX
NOBBIIIEHUS] OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAIBLHOW TPaMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IIPU U3yYEHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs MJI1 aHajau3a u
OOBSICHEHUS SIBJICHUI OKPYXAlOIIEro MUpa M MPOUCXOISAIIMX B HEM HM3MEHEHHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUCHHS HA OCHOBE HAaydHbBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS MAJis
pelieHns npodyieM B pealibHbIX )KU3HEHHBIX CUTYaIHsIX;

OCO3HaHUE ILIEHHOCTH HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHMUIO, K AKTHBHOMY TIIOJYyYCHHWIO HOBBIX 3HAHWA TIO OWOJOTHH B
COOTBETCTBHH C JKU3HECHHBIMH ITOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHUS yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble s (OPMHUpPOBAHUS MHUPOBO33PEHUS OOYYArOIIMXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAYYHbIC TOHSITHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, sIBJICHHE, MPOILIECC,
CUCTEMa, HAay4yHBbIM (PaKT, MPUHIUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEIOBaHUE,  HAOJMIOEHHE, HM3MEpPEHUE, OKCIEPUMEHT W JPYrux),
yHHUBEpCajbHble ydeOHble JeHCTBUS (TIO3HABaTENbHBIE, KOMMYHHUKAaTHUBHBIC,

pEryJsiTUBHBIC), obecrieurBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMM OO0YyYaloluxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHEIE,

MHPOBO33pEHUYCCKAE 3HAHWS W yHUBEpPCAJIbHBIC yYCOHBIE JCUCTBUS B
ITO3HABATEJIbHOM U COLMAJILHOM ITPAKTHUKE.

MerarnpeAMEeTHBIE PE3YJIBTATHl OCBOCHHUS MPOrPAMMBI CPEAHETO OOIIETro
00pa3oBaHMsl IOJDKHBI OTPAXKaTh:

OBaanenne YHHUBEPCAJIbHbIMU Y4eOHbIMU NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSATENIbHO  (OPMYJIMpPOBATh W aAKTyalIM3UpoOBaTh  MpoOsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanmm3a, CHHTE3a, CpaBHEHMsI, KiaccupuKaIum, 0000IIeH s ), paCKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIJEIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C JIPYTUMH MOHSATUSMH);

ONpPEACNATh LIENH JACATEIbHOCTH, 3aJlaBasi HapaMeTpbl U KPUTEPUU UX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

HCIIOJI30BATh OMOJIOTHYECKUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKABOW NPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCy>KJIeHus (MHIYKTUBHBIC, JIETyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTM W MPOTHUBOPEYMS] B PacCMAaTPUBAEMBIX
SIBIICHUSIX, ()OPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS MpEeJICTaBICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIIECHUN B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a



TaKK€  TMPOTUBOPEUMH  Pa3HOrO0  poja,  BBISABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEHICHUS MPOOJIEMBI C YYETOM aHajIN3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCIIEICTBUN ACSITEIbHOCTH;

KOODAWMHHUPOBATh W  BBINONHATH pabOTy B  YCJIOBHSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE TTPU PEUICHUH KU3HEHHBIX MTPOOJIeM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEIOBATEILCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1a4, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHMS;

UCIIOJb30BaTh pa3jMyYHble BUABI JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HAHUS, €ro WHTEpIpeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsAX, B TOM YHUCIIE TP CO3JaHIH YICOHBIX U COLMATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOIUTh apryMEHTHl MJis J0Ka3aTelabCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh TMOJYYCHHBIE B XOJE€ pEHICHHWs 3a7aud pe3yJbTaThl,
KPUTHUECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH 1IEJICHANPABICHHBIN TOUCK TEpEeHOCca CPEACTB M CIOCOOOB
JEeHUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO 00JacTw
KU3HEIESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MpeJylaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MH(OpMAaIuu (TEKCTe Yy4eOHOTOo
nocoOus, HAy4YHO-IOMYJIAPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHaIM3upoBaTh



UH(OPMAIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ IOCTOBEPHOCTh U HEITPOTHBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3aMpPOCHl U MPUMEHSATh PA3TMYHBIE METOJbBI MPH TIOUCKE H
oTOope Ouosiornueckoil MHMOpMaIUK, HEOOXOIUMOM JIJIsi BBIMIOJHEHUS y4eOHBIX
3aj1ay;

mpUOOpETaTh OIBIT WCIOJIB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpATh  ONTUMaIbHYIO  (OpMy  MpeACTaBICHUS
ounosnornyeckor uHbopmaiuu (cxembl, rpaduku, TUarpaMMbl, TaOIHUIIbl, PUCYHKH
H pyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
Owonornyeckor wWHPOpMANMEH: TPUMEHATh XHUMHYECKHe, (Qusndeckue U
MaTEeMaTUYECKUe 3HAKU W CUMBOJIBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJHUYECKHE  CpECTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAClO3HaBaHWS W 3alUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIMH BO BCeX c(pepax KM3HU, aKTUBHO y9IaCTBOBATh
B JHWAJIOTE WM TUCKYCCHM TIO CYIIECTBY OOCyXmaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3a/1au, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIAaJIora Uik TUCKYCCHUH);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJCHUCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU popMe hopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATHLHON
paboOThI IPU PEIICHUH OMOJIOTMYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTUBA;



IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JEUCTBHI,
pacmpenenarTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pPEe3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJAa U KaKIOIO y4YaCTHUKA KOMAHIbI B
oOIIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[IpeuIaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIEU C TO3UMLUHA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBJ1aieHNe YHMBEPCAIbHBIMH PEryJsTUBHBIMU ACHCTBUSIMM:

1) camoopranusauus:

UCTIONb30BaTh OMOJOTUYECKHE 3HAHUS JUIS BBISBICHUSA MpOOJIEM M UX
pEIlIECHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHMX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIIKax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh [MO3HABATEIIbHYIO JESATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pEHICHHs MNpo0JeMbl C  y4ETOM
UMEIOIIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAITOYTCHHII;,

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKONH 3PYIULUU B
pa3HbIX O0JACTSIX 3HAHWM, IOCTOSIHHO IOBBINIATH CBOW 0Opa30BATENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJa/JIeTh HABbIKAMU  TO3HABATENBHON  pedruekcun Kak  OCO3HaHUSA
COBEpLIAEMBIX JECHUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HMX PpE3yJIbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCUu Uil OLEHKHU CHUTYyallluH, BbIOOpa
BEPHOI'O PELLCHUS;

YMEThb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHHUMATh pPELIEHHUS II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYIrHUX:

IPUHUMATh ceOs, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJI0BEKA.

NPEAMETHBIE PE3YJBbTATBI

[TpenmeTrHble pe3ynpTaThl ocBoeHUs mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUYEOHBIX CHUTYallUAX, a TAaKKe B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorneid. B mporpamme mnpenmMeTHbie
Pe3yNbTaThI MPEACTABICHBI IO TOaM 00yUYEHHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» ¢ 10
Kaacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KAapTHHBI MUpa M HAy4HOTO MHMPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA IS PEILIECHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEPKAHHE OMOJIOIMYECKUX TEPMHMHOB M IOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IPEBpaIlCHUE
SHEPruM), roMeocTa3 (CaMOoperyJsisilus), YpOBHEBAs OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEAECHHUE (PEPOIYKLIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUuu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, I[IEHTpaJbHAsg JIOTMa MOJEKYJsIpHONH Ouomoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOXKCHUS KyJIbTypHbIX pactenuii H. M. BaBuioBa), onpeaensiTe TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUA B OMOJIOTUU: HAOIIOACHHUE U
ONMCAaHUE KMBBIX CHUCTEM, IPOLECCOB U SIBJICHUM, OpraHU3alus W IPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKJY HCCIEIyEeMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJIYYECHHbIX



pEe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAyUYHBIX INOHSATUH, TEOPUM M 3aKOHOB, YMEHME
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M IPEBpALICHUs SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTHYECKOTO W SHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHbIE 3HAHUS AJi1 OObSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS MPHUHATUS NMPAKTUYECKUX PELICHU B IOBCEIHEBHOU
KU3HU C IeNpl0 obOecredeHusi 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPYKAIOIINX JIOACH, COOII0IEHUSI HOPM I'PaMOTHOTO TIOBE/ICHHUS B OKpPY>KaroIIen
OPUPOAHON cpele, MOHUMaHUuE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU OMOI0rUH 17} OMOTEXHOJNIOTUHA  JUIsI  PalMOHAIBHOTO
IPUPOAOTIOIb30BaHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHMOPHUIHOTO CKpEIIMBAHUS JJIsl NPEJCKa3aHMsl HacleAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M MpPAaKTHYECKHE paboThl, COOIOAATH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHEIM 000PYIO0BaHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(OPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMAaLUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUN B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011251 OMOJIOrMYECKY0 MHPOPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOTO mpeameta «buomorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpa M HAyYHOIO MHPOBO33PEHHMS, O BKIIAJE POCCUICKUX U
3apyOEKHBIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 3a7a4;

YMEHHE pacKphIBaTh COAEpKaHUE OMOIOTMUYECKMX TEPMUHOB U MOHATHM: BUI,
HOMYJSAIMsL, TEHO(POH[, 3BOJIOLUS, ABIXKYIIME CHUIIbl ((aKTOpbI) HBOJIIOLINY,
MIPUCTIOCOONICHHOCTh OPTaHU3MOB, BHI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,



HKOCHCTEMA, MPOIAYLEHTbI, KOHCYMEHTBI, pEAYLEHThbl, LEeNU [HUTaHUus,
AKOJIOTHYECKas TpamMua, ONoreoeHos3, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIMM), 3aKOHbl U 3aKOHOMEPHOCTU
(3apoapimieBoro cxoacrea K. M. bopa, uepenoBaHusi IiaBHBIX HalpaBICHUA U
nytei 3Bomoruu A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
OTIPEACIISATH TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAaHUE JKMUBBIX CUCTEM, IPOLECCOB U SIBJICHWM, OpraHu3alus U MNPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIABM)KEHHWE  THIIOTE3bl,  BBIABIICHUE
3aBHCUMOCTH MEXAY HCCIEAYEeMbIMH BEITUYHMHAMHU, OOBSICHEHHE MOTyUYEeHHBIX
pE3yNIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJBI HA OCHOBAHUU TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHUS OHOJOTHYECKUX
OOBEKTOB: BUJOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIyLICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIEIACTBCHHON
W3MEHYHUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS, MPHUCIOCOOJICHHOCTH
OpraHM3MOB, JI€UCTBUS SKOJOTMYECKHX (DAKTOPOB HaA OpraHM3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa 3HEPIHMHM B DKOCHCTEMAaX, AHTPONOTEHHBIX W3MEHEHHH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOPOTAa BEIIECTB U OMOr€OXMMHYECKHX
LMKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MONyYEHHBbIC 3HAHUS A1 OOBSACHEHUS OMOIOTUYECKUX
IPOLIECCOB U SIBICHUMU, IJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1LeNplo obOecredeHus 0e30MacHOCTU CBOETO 3J0pPOBbsl U 3/10POBbS
OKPYKAIOIINX JIOACH, COOII0IEHUSI HOPM I'PaMOTHOTO TIOBE/ICHHUS B OKpPY>KaroIIen
IPUPOHON cpene, MOHUMAHUE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBPEMEHHOU OMOJIOTHY /1JIsl pallMOHAILHOTO MPUPOOIIOIb30BAHMS;

YMEHHE pellaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3a/aYd, COCTABIIATH CXEMBI
MepeHOCca BEIECTB U PHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBIMOIHITH JTA0OPAaTOPHBIE M TMPAKTHYECKHE palOThI, COOIIOAATH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETUPOBATh HHOOPMALUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYKO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOM MH(MOpMALINY, HAYIHO-TOMYISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  TJ00aldbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLIEHUS,
000011251 OMOJIOTMYECKY0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/nn P KoHTpoabHbI MpakTnyeckun (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThl e padoThI
pecypcsl
bubnuoreka [{OK
! brosorns kak Hayka 3 0 0.5 https://m.edsoo.ru/7f41¢292
bubnuorexa [{OK
2 XK 2
WBBIE€ CUCTEMBI U UX OpraHU3AIIHS 0 0 hitps://m.cdsoo.rw/ 7416292
. bubmmorexa [JOK
3 XUMHUYECKUN COCTaB KIJIECTKU 10 1 0.5 hitps://m.cdsoo.ru/ 7416292
bubnuoreka [{OK
4 Crpoetine iieTkn 8 ! ! https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
XK 1 2
> HBHCACATCILHOCTS IICTHH ? https://m.edsoo.ru/7f41¢292
6 Pa3zmHOXeHME M HHIMBUyaIbHOE PA3BUTHE 9 1 3 bubnmnorexa [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
HacneacTBeHHOCTh M N3BMEHUYUBOCTD bubmmorexa [JOK
7 18 1 6.5
OpraHu3MOB https://m.edsoo.ru/7f41¢292
bubnuorexa [{OK
8 I 4 0 1
cHeTHia FeoBera https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
P
? C3CPBHOE BpeMA > 0 0 https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 5 14,5



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3iejioB H TeM nudposBbie
Ne /i P Kontpoasnsl | IlpakTuyeckn (mupp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
e padoThbl e pabdoThI
pecypcsbl
bubmuoreka [JOK
1 DBOIIIOIMOHHAS OHOJIOTHUSA 16 1 1.5 hitps://m.cdsoo.ru/ 741 ccT4
) Cenexuusi opranu3zMoB. OCHOBBI 7 1 1 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 AHTpOrIOreHes 6 ! 0 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Opranu3Mbl ¥ OKpy:Karoias cpeaa 10 0 2 hitps://m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [IOK
1
5 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 hitos://m.edsoo.ru/ 741 ccT4
6 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 5 0 0 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
7 b 6 1 0
nocgepa https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 P 9 0 0
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 4,5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
JlaTa
Ne uudgpoBbie
Tema ypoka KonTpoJbn IIpakTH4eck H3y4eHH
n/n Beero oOpa3oBaTejibHbIE
ble padoThI e padoThbl A

pecypchl
bubmuoreka [JOK

1 buosnorus B cucreme Hayk 1 0 0 CeHTs0pb | https://m.edsoo0.ru/863¢6122

https://m.edsoo.ru/863e632a
bubmuoreka [JOK

2 Hctopus pa3Butus 6uonoruu 1 0 0 CenTs0pp | https://m.eds00.ru/863e¢6122

https://m.edsoo.ru/863e632a
Mertoabl MO3HAHUS )KUBOU IPUPOIBI.
[IpakTnueckas padora «/cmoab30BaHue b K

3 P P 1 0 0.5 CeHts10pb nommorexa O
Pa3JIMYHBIX METOJOB IIPU U3YYECHUHN https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY

bubmuoreka [JOK

4 i 1 0 0 C 0

CylHOCTb )KM3HU U CBOMCTBA KUBOT'O EHTAOPb hitps://m.cdsoo. /86366564
bubmuoreka [JOK
i 1

5 YpOBHU OpraHu3alMy )KUBOW MaTepUU 0 0 CeHTs0pD hitps://m.cdsoo.rw/863c6564
Hcro €To 3y4e €TKHU.

6 TOpPUS U METOJbl U3YUYEHHUS KIIETKU | 0 0 Cenrabpb bu6nnoreka [IOK
Knerounas teopus https://m.edsoo.ru/863e6e88
Oco0eHHOCTH XMMHUYECKOTO COCTaBa bubnuoreka [JOK

7 1 0 0 C 0
KJIETKHU CHTAOPE https://m.edsoo.ru/863e674¢
Bona epai € BEICCTRA,

g Jla 1 MUHEPAJIbHBIC BEIIECTBA, HX i 0 0 Cenrstps bu6nmoreka [JOK
POIIb B KU3HEESATEIIBHOCTH KIIETKA https://m.edsoo.ru/863e674¢

9 YrneBobl U UX poJib B 1 0 0 OxkTs10pb bubnuoreka [JOK



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

KU3HECACATCIIbPHOCTH KIICTKH

https://m.edsoo.ru/863e¢6870

Jlunu il ¥ X posb B bu6mmoreka [IOK
10 0 OxTa0pb
JKU3HEAEATEIIbHOCTH KIICTKHU https://m.edsoo.ru/863e6870
bubmuoreka [JOK
11 Benkn. Cocras u cTpoeHue OEIKOB 0 OkTs0pB
p p https://m.eds00.ru/863e6b72
OyHkuH 6enKoB. DepMEHTH —
OMOJIOTMYECKHUE KaTaIu3aToOPhI. BuG 1OK
HOJINOTEKA
12 JIaGoparopHas pabora «3yueHue 0.5 OkKTs0pB
patop Ij y p https://m.edso0.ru/863e6b72
KaTaJTUTHIECKON aKTUBHOCTH (DEPMECHTOB
(Ha mpuUMepe aMuiIa3bl WM KaTala3bl)»
HyxkienHOBEIE KHCIIOTEL U UX POJIb B
13 y p 0 OKT6pb bubmuoreka [JOK
JKM3HEACATCIBHOCTH KIICTKH https://m.edsoo.ru/863e6d5c¢
ATO n e OpraHudecKkue b K
14 Apyrue op 0 OKT6pb noanoreka 11O
COE€IMHEHUS https://m.edsoo.ru/863e6d5c¢
Kourponsaas padora "XuMU4eCKui
15 P F: 0 OxTa0pb
COCTaB KIJIETKU
Crtpoenne xinetku. Kiierounas
16 P 0 OxTa0pb
MeMOpana. Sapo
Crtpoenue knetku. [{luTomnasma.
17 P . i 0 Hos6pn
Knerounstii nentp. Puéocomst
CTpoeHue KIEeTKU. DHA0IIa3MaTHIeCcKas
18 ceth. Kommieke ['onbmxu. JIn30coMbl. 0 Hos6pn
KieTounble BKIITOUEHUS
CrtpoeHue ki1eTKku. MUTOXOHIPHUH.
19 P P 0 Hos6pn
[Tnactuabl. OpraHouIbI ABUKECHUS
Crpoenue knetku. JlabopaTopHas bubnnorexa [JOK
20 pabora «BblsiBIeHUE CXO/ACTB U 1 Hosi6pb https://m.edso0.ru/863e6ff0

pa3J'II/I‘~II/If/'I B CTPOCHHHU KJICTOK

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

IIPOKAapPUOTOB U DYKapUOTOB HA TOTOBBIX
Y BPEMEHHBIX MUKpOIIperapaTax»

CxoJicTBa M pa3uyMsi B CTPOCHUU

bubmuoreka [JOK

21 N 5 0 Hos6ps https://m.edsoo.ru/863e6ff0
KJIETOK PACTeHHI, TPUOOB U KHUBOTHBIX hitps://m.cdsoo.rw/863¢716¢
bubmuoreka [JOK
22 H — 0 Hos6
eKJIETOYHbIE ()OPMBI )KU3HH — BUPYCHI 0s10pb https://m.cdsoo.rw/863¢7540
KonTponshas padora "CrpoeHue
23 P ., p p 0 Hosi6pp
KJIETKH
MeTtabonu3m - 0OMEH BEUIECTB U b K
24 il 0 Hos6ps noanoreka 11O
JHEPIUU https://m.edso0.ru/863e766¢
bubmuoreka [JOK
25 €] it 00 0 0
HEPTETHRCCKHI OOMEH Hlexatpe https://m.edsoo.ru/863e7aae
26 [TnacTudeckuii oOMeH. Turmbpl muTaHUS 0 Jlexabpb
bu6mmoreka [{OK
27 A . O 0 0
BTOTpodHOE nuTaHue. PoTocuHTE3 JlexaOpb https://m.cdsoo.rw/863¢7c98
buocunTes 6enka. Peakuys MaTpuyHOTO bubnuorexa [JOK
28 0 0
CHUHTE3a Hlexatpe https://m.edsoo.ru/863e796e
Perynsuus TpaHCKpUIIIUY U TPaHCIALUU bub6nuoreka [IOK
29 0 0
B KJIETKE flexadpn https://m.edsoo.ru/863e796e
[IpakTuueckas padora "Pemenne
30 LUTOJIOTUYECKHUX 33]1a4 Ha OMOCUHTE3 1 JlexaOpb
oenka"
[IpakTuueckas pabora "Pemenne
31 [IUTOJIOTUYECKUX 3a7a4 Ha OMOCUHTE3 1 Jexalpb
oenka"
32 KoHnTtponbhas padora "Merabonuzm" 0 Jlexabpb
33 JKu3HeHHbIN HUKI KIeTKH. Jlenenne 0.5 SuBapp bubnnorexa [IOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

KieTku. Muro3. JlabopaTopnast pabota
«Ha6J'IIOI[eHI/I€ MHTO3a B KJICTKax
KOHYHMKa KOPCIIKaA JIyKa Ha T'OTOBBIX

https://m.edsoo.ru/863e7dc4

MHUKpOIIpenaparaxj
bu6mmorexa [IOK
34 Metiios 0 SluBaps
p https://m.edsoo.ru/863e7f4a
bu6mmoreka [IOK
35 ®opMbl pa3MHOKEHHSI OPTaHU3MOB 0 SluBapb https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJ1eTOK. OIJI0/I0TBOPEHHE. Bu6 LIOK
noInoTeEKa
36 JIaGoparopHas pabora «3yueHue 0.5 SlaBaps
patop p y p https://m.edso0.ru/863e81b6
CTPOCHHUSI IMOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparaxj
37 OnogoTBOpeHue 0 SHBapb
Ounrorenes - UHANBHUAYaIbHOE Pa3BUTHE bubnuoreka IHOK
38 AHBHALY P 0 SHBapb i
OpraHU3MOB https://m.edsoo.ru/863e8436
[IpakTnueckas padota "Pemenue
39 LIATOJIOTUYECKUX 3a7a4u Ha JeJIeHUE 1 SluBapb
KJIETOK"
[IpakTrueckas padota "Pemenne
40 LATOJIOTUYECKUX 3a7a4 Ha JeJIeHUE 1 deBpaib
KJIETOK"
KourponrsHas padora "PasMHoxenne u
41 p | p 0 ®eBpaib
OHTOI'€HE3
['eneTnka — Hayka 0 HaCJIEJACTBEHHOCTH
bubmuoreka [JOK
42 Y U3MEHYHUBOCTH. UCTOPUS Pa3BUTHSA 0 deBpaiib

T'CHCTUKU

https://m.eds00.ru/863e8612



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH HACJIETOBAHUS

bu6mmorexa [IOK

43 npu3HAKOB. MOHOTHOpUTHOE 0 ®deBpaiib
p p P https://m.edsoo.ru/863e8878
CKpEIIUBaHKe
44 JuruOpuiHoe CKperuBaHue. 3aKOH 0 PeBpaL bubnmnoreka [JOK
HE3aBUCUMOI'0 HACJIEIOBaHUSA IIPU3HAKOB P https://m.edsoo.ru/863e89a4
45 [IpakTueckas padota "Pemenne 1 o
eBpaJib
reHeTUYECKuX 3a1aq"” p
XpoMOCOMHas Teopus
46 P P 0 deBpaib
HACJIEICTBEHHOCTHU
MHOKECTBEHHbBIE AJLJIEIH.
47 AHanu3upyrolee CKpeluBaHue. 0.5 o
. eBpaJib
[IpakTueckas padota "Pemenne P
reHeTUYeCcKuX 3agayq"”
48 B3anmopnencTBre HeaulebHbIX T€HOB 0 Mapt
49 [IpakTuueckas pabora "Pemenne 1 M
apt
reHeTHYecKux 3agaq” P
UTOIIa3MaTHYecKast
50 i 0 Maprt
HACJIEJICTBEHHOCTh
bu6mmoreka [IOK
51 CueryieHHOE HaclieIoBaHUE MPHU3HAKOB 0 Maprt
H g P P https://m.edso0.1ru/863e8c60
5 [IpakTueckas padota "Pemenne 1 M
apt
reHeTUYECKNX 3a1aq"” p
53 I'eneruka nosa. Hacnenoranue 0 Map bubmuoreka [JOK
[IPU3HAKOB, CLEIJIEHHBIX C II0JIOM p https://m.edsoo.ru/863e8c60
54 [IpakTuueckas pabora "Pemenne | A
peb
reHeTHYecKux 3agaq” P
55 [IpakTueckas padota "Pemenne 1 Anpenb



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

reHeTHYecKux 3agaq”

56 KoHnTtponbnas pabora "I'enernka" Anpenb
bubnuoreka IHOK
57 N3meHunBOCTH Anpenb 1
https://m.edsoo.ru/863e8efe
JlaboparopHas pabdota "H3yuenue
58 MOAU(PUKAITMOHHON U3MEHUYUBOCTH, A bu6mmoreka [JOK
peb
IMOCTPOCHUE BAPUALIMOHHOTO P U P https://m.edsoo.ru/863e8efe
BapUaIllMOHHON KpUBOM"
. bubmuoreka [JOK
59 Buasl u npuunHbl MyTaui Anpenb
https://m.edsoo.ru/863e8efe
60 I'eHeTnka yenoBeka U METOObI €€ A bu6mmoreka [IOK
peb
HUCCIIEIOBAHUS p https://m.edsoo0.ru/863e8d78
61 I'eneanornyeckuii METO T€HETUKHU Anpenb
[IpakTuueckas pabora "Pemenne
62 TEHETHUYECKHX 3a7a4 C T€HEAIOTNYECKUM Anpeib
MeTooM"
I'enernka u 3m0poBbe. [1pobiaeMsr .
63 g Maii
TeHETUYECKON 0€30I1aCHOCTH
PesepBublit ypok. O6001IeHNE 110 TEME
64 «HacnencrBeHHOCTS M U3MEHUYMBOCTD Maii
OpraHU3MOBY
PesepBublit ypok. O6o01IeHNE 110 TEME
65 «HaciencTtBeHHOCTh M N3MEHYNBOCTD Maii
OpraHU3MOBY
PesepBublit ypok. O6o01IeHHE 110 TEME
66 «HacnencrBeHHOCTS M U3MEHUYMBOCTD Maii
OpraHU3MOBY
67 PesepBublit ypok. O6o01IeHHE 110 TEME Maii



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

«HacnencTBeHHOCTh U U3MEHYUBOCTh
OpraHU3MOB)

PesepBublit ypok. O6o01IeHHE 110 TEME

68 «HacinencrBeHHOCTh M U3MEHUYHNBOCTD 1 0 Maii
OpPTaHH3MOB)
OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOIT'PAMME




11 KIIACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Jlara
Ne uudgpoBbie
Tema ypoka KonTpoabu IIpakTnyeck U3y4YCHU
n/n Bceero oOpa3oBaTesibHbIE
ble padoThbI ue padboThbl A
pecypchl
u i 00
| CTOpPHS Pa3BUTHUSA Hpe,I[CTaBUJ'IeHI/II/I 0 1 0 0 Cenrsabpb bubnuoreka [JOK
3BOIIONMU. [[0lapBUHOBCKUH TEPUOT https://m.edsoo.ru/863ea20e
HcTopus pa3BuTHS npeacTaBlieHUu 00
NI
) sposroniuu. [Ipeanoceuiku 1 0 0 Cenrabpb bu6mmorexa [IOK
BO3HUKHOBeHMS yueHus Y. /lapBuna. https://m.edso0.ru/863e9570
OpomonronHoe yuenue Y./lapsuna
bu6mmoreka [IOK
3 Bun. K 1 0 0 C 0
WAL RPUTCPHH BiAa CHTAOPE https://m.edsoo.ru/863e9cle
JlabopartopHnast pabora «CpaBHEHHE
4 BUJIOB 110 MOP(HOJIIOTHYECKOMY 1 0 1 CeHts10pb
KPUTEPUIO»
[TonmynAuus Kak s3neMeHTapHasi equHULA
5 3BOJ‘I}I/O II;III/I reHeTquCKHﬁpCOCTaE ’ 1 0 0 CeHTs0pD bubmmorexa [TOK
HH P https://m.eds00.1ru/863¢99¢6
MONYJIALIMI
6 N3menenus reHo()OoHIa MTOMYIISITIT 1 0 0 Cents0pb
3akon Xapau-BaitnOepra. [IpakTrueckas
7 pabora "Pemenne 3a1a4 Ha 3aKOH 1 0 0.5 CeHTs0pb
Xapau-Baiin6epra”
bu6 K
8 Bopr6a 3a cymectBoBanue u €€ GopMbl 1 0 0 Cents0pb htlfpsj?/ljr?:;sii?w@@ dad
9 EcrecTBenHsblit 0TOOp 1 ero popmbl 1 0 0 OxTa0pb bubmmorexa [TOK

https://m.edsoo.ru/863e9ed0



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

10 N3onupyronyie MexaHU3Mbl OxkTs10pb
Pe3ynbTatsl 3BoOIIONUN:
11 MPUCIOCO0JIEHHOCTh OPraHU3MOB U OKTs0ph bubmorexa LOK
p p p https://m.edsoo.ru/863e9fde
BUI000pa3oBaHue
12 MakpoaBostronus, €€ 10Ka3aTeabCTBA OKTs10pb
13 Cucrema pacTeHUI U )KUBOTHBIX - OKT6pE
OTOOpaXCHHE IBOJTIOIIHH
bu6mmorexa [IOK
14 H OkTs10
aTpaBIICHUS U ITyTH MaKPOIBOJIFOIHH KTSI0pb https://m.edsoo ru/863e9c] e
15 HeoOpaTumocTs 3BoIOINHN OKTs10pB
16 KOHTpOJII)Haﬂ"pa60Ta "OCHOBBI yueHus OKTs6pb
00 PBOJIOINHA
bubmuoreka [JOK
https://m.edsoo.ru/863e¢9214
17 OCHOBEBI CENEKIINU U OMOTEXHOJIOTHH Hos6ps
t P bubmuoreka [JOK
https://m.edsoo.ru/863€9336
bubmuoreka [JOK
18 M I Hos6
CTOART Celerin paCTeHHH oA pb https://m.edsoo.ru/863e9214
bubmuoreka [JOK
19 M Hos6
CTOJBL CCIICKITMH XKHMBOTHBIX 0A0Pb https://m.edso0.ru/863e9214
bu6mmoreka [IOK
20 C Hos6
CJICKHHA MUKPOOPTATTHIMOB 0Abph https://m.edsoo.ru/863¢9214
bu6mmoreka [{OK
21 I1 0 Hos6
CPCICKTHBRT DHOTEXHOTOTHH R https://m.eds00.ru/863e¢9336
2 HpaKTquCKaﬂ”paGOTa "Perienue 3amau Hos6ps
PO CEJICKIINIO
T KonrponsHas padora "OCHOBEI Hos6ps

cexexun"



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

TlomoxeHne yeloBeEKa B CUCTEME

bubmuoreka [JOK

24 YKUBOTHOI'O MHUpa 0 Hosbpe https://m.edsoo.ru/863eac2c
25 OCHOBHBIE CTaIUM SBOJIOLNU YETOBEKA 0 Jexabpb
26 JIBuokymiue cuibl (pakTopsbl) 0 Jlexabpn bubnuorexa [JOK
aHTPOTIOreHE3a https://m.edsoo.ru/863ead44
27 [Ipapoauna yenoBeka 0 JHexabpb
% | o O I
29 KontposnbHas padora "AHTorenes" Jlexabpb
30 DKOJIOTHSI KaK HayKa Jexabpb
| oSS 0| Aeop | ot
Jlaboparopuas pabota «BplsiBiaeHue
32 MIPUCTIOCOOJICHHUI Y OPTaHU3MOB K CpeJie 1 JlexaOpb
OoOuTaHUS»
AbGuoTtnueckue dakTopsl. JJaboparopHas
1 paborta «MOp(l)OJ'IOFI/I‘{fCKI/Ie 0.5 Susaps bubnuorexa [JOK
0COOEHHOCTH PAaCTCHHUI U3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e
OOUTaAHUS
AHTpomnoreHHsie (PakTOpHI.
34 Jlaboparopnas padota "buonnaukamus 0.5 Susaps
3arpsi3HeHUs: aTMOC(hEephl IO COCTOSHUIO
XBOH COCHBI OOBIKHOBEHHOM"
35 MecTooOUTaHHE U PKOJIOTUICCKUE HUIIN 0 SHBaph
36 1(33(;};(;;:;; zl:;;l 9KOJIOTUYECKUX 0 Susaps
37 KoHKypeHTHbIE B3aMMOOTHOIICHUS 0 SluBapb



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

DKOJIOTUYECKHE XapaKTEPUCTUKU

38 SHBapb
OIS
39 JluHaMuKa NoIyJsiuu SuBapp
DKOJIOTHYECKHE CO00IIecTBa - bu6mmorexa [IOK
40 deBpanb
OHMOreOIeH03 U DKOCUCTEMA https://m.edsoo.ru/863eb46a
41 CrpykTypa cooOliecTBa ®deBpaib
B3anmocBA3b opranuzmo
4 MMOCBSI3b OPTaHU3MOB B Despats
coo0mecTBax
43 [IuieBrle nenu ®deBpanb
bu6mmorexa [IOK
44 C) o
KOJIOTHHCCKHIC HTHPaMHIBT eBpaib https://m.edsoo.ru/863eb5fa
bubmuoreka [JOK
45 C o
yruecent cBpaib https://m.edsoo.ru/863ebSfa
Bnusgnue 3arpsi3HeHUN Ha )KUBBIE
46 P deBpanb
OpraHU3MBbI
O
47 CHOBBI palliOHAIBHOTO Despars
MIPUPOIOTIONH30BAHUS
KonTponbnas padora "OcHo
43 HTP JII)"H s paboT HOBBI Mapr
9KOJIOTUH
49 ['unoTressl NPOUCXOKACHUS KU3HU Ha Ma bu6nmoreka LIOK
T
3emiie P https://m.edsoo.ru/863ea5a6
50 CoBpeMeHHbIE TPEICTABICHHUS O Map bubnuorexa [JOK
MPOUCXOXKIECHUM KU3ZHU p https://m.edsoo.ru/863ea5a6
51 OCHOBHBIE 3Talbl Pa3BUTHS )KU3HU Ha Map bubnuoreka [JOK
3emiie P https://m.edsoo.ru/863ea8bc
Pa3 € XKH3 a 3emJie 1o 3pa
5 BUTHE KU3HU Ha 3eMJIe TI0 3paM U Mapr bubnnorexa [JOK

nepuoaam

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



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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https://m.edsoo.ru/863ea5a6
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53 CoBpeMeHHast cucTemMa OpraHu4ecKoro Mapr bubnnoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
54 buocgepa — rinobdanbHas s3xocucreMa Anpers bub6nunoreka LIOK
3emin. Yuenue o 6uocgepe https://m.edsoo.ru/863ebb5e
55 DBosnronus Ouochepsl Arnpens
56 KpyroBopots! BemecTs Arnpenb
57 AHTPOIIOr€HHOE BO3JEHCTBUE HA Anpens
ouochepy
58 [Tonstue o HOOChEpE Anpenb
59 KonTponbHas padota "DBoronus Anpers
ouochepsr”
PesepBHEIit ypok. O000IIEHE TEMBI
60 «Coo0mIecTBa v HKOJIOTUIECKHE Ampenb
CUCTEMBI»
PesepBHEIit ypok. O000IICHE TEMBI
61 «Coo0mIecTBa 1 HSKOJIOTUIECKHE Ampenb
CHUCTEMBI»
PesepBHbIit ypok. O6006111€HNE TEMBI
62 «Co0011ecTBa ¥ KOJIOTMUECKHAE Anpenb
CHUCTEMBD»)
PesepBHblit ypok. O6006111€HNE TEMBI
63 «Co0011ecTBa ¥ SKOJIOTMUECKHAE Maii
CHUCTEMBD»)
PesepBHbIit ypok. O600111€HE TEMBI
64 «Co0011ecTBa ¥ KOJIOTMUECKHAE Maii
CHUCTEMBD»
65 PesepBHEIit ypok. O000IICHNE TEMBI Maii



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ebb5e

«Co001ecTBa ¥ YKOJIOTMUYECKUAE
CHCTEMBI»

66

PesepBHblit ypok. O6006111€HNE TEMBI
«Co00111eCTBa U DKOJIOTHYECKUE
CHUCTEMBI»

Maii

67

PesepBHblit ypok. O600111€HNE TEMBI
«Coo011ecTBa 1 9KOJIOTUIECKUE
CHCTEMBD»

Main

68

PesepBHblIit ypok. O600111€HNE TEMBI
«Coo011ecTBa 1 9KOJIOTUIECKUE
CHCTEMBD»

Main

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

e buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyomios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Aknimonepnoe o0miectBo «M3aaTebcTBO
«IIpocsenienne»

. buonorus: O6mas 6uosorus. 10-11 kmaccel: yaeOHuK / A.A.
Kamenckuii, E.A. Kpukcynos, B. B. Ilaceunuk. - 6 uza., crepeorur. -
M.: dpoda, 2018. - 368 c.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

e KozmoBa T.A., Kyumenko B.C. buonorus B Tabmumax 6-11 ximaccel.
CnpaBounoe nocooue. — M.: [Ilpoda, 2010.

e PebOpona JI.B., IIpoxopoBa E.B. AktuBHBIE OPMBI U METOJBI OOYUCHUS
ouosioruu. — M.: IIpoceemenue, 2008.

e ®Opocun B.H., CuBornazos B.M. T'ortoBumcs K  eguHOMY
rocyJlapcTBeHHOMY 3K3aMeHy: Obmias ouonorusa. — M.: poda, 2010. —
216c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
UHTEPHET

. Poccuiickas anexktponnas mkona URL:https://resh.edu.ru/



