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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEICNICHHS] TOAXO0J0B K (OPMHUPOBAHUIO COJACPXKAHUSA ydeOHOTO mMpeameTa
«buonorusa» cocraBwin: KoHuenryaiapHele nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBICHHOCTA  II€JIeH, COJEp>KaHus, pPEe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX U
NPHUHIAIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoit @Denepanuu, a TakKe TOJOXKEHUS O
cnenuduke 6uonoruu, e€ 3HaYeHUH B MO3HAHUU JKMBOU MIPUPOABI U 00ECTICUCHUH
CYIIIECTBOBAaHMS YeNloBeYeCKOoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKECHUSM,
OTIpeIeICHBl OCHOBHBIC (DYHKITH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruu JaéT TpelncTaBleHHE O UelsIX, 00 oluiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS M PA3BUTHUA OOYYAIOIIMXCA CpPEICTBAMU
yaeOHOoro mipenmera «buomorus», ompenensier 00s3aTeIbHOE TPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, paclpeleleHne 1o pa3ienaM U TeMmaw,
PEKOMEHIYEMYIO TOCJIEeI0BATEIbHOCTh U3yUEHHUsl Yy4eOHOro Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 00pa3oBaTeIbHOTO
npolecca, BO3PacTHBIX 0COOEHHOCTEH 00y4JarommnXCs.

B nmnporpaMmvMe 1m0 OuOMOTMHM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
o0yyeHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-ITIO3HABATEIbLHOM
NeSTENhbHOCTH/YIEOHBIX JEHCTBUN OOYYAIOIMUXCS IO OCBOCHUIO COJIEPKAHUS
OMOJIOTNYECKOro 00pa30BaHMS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIl YpOBEHB) peaii30BaH
NPUHIAI TPEEMCTBEHHOCTH B HM3yYeHHWHU OWojoruu, Onarojgapss uemMy B Hel
POCMATPUBACTCS HAMNPABICHHOCTh HAa Pa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHUpOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTaBICHUI O 3J0pOBOM
o0Opa3e KM3HM M OEPEKHBIM OTHOIIEHHWEM K OKpYKalolled MPUPOIHON cpere.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEeOMOIOTHYECKUX TCOPHUH, a TakKe 3HAHUH O
CTPOCHUH JKMBBIX CUCTEM PA3HOT'O PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHM yNIEIEHO BHHUMAaHHUE HCIIOJIb30BAHUIO
MIOJTYYCHHBIX 3HAHWI B MOBCEAHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIHUKO-
TCHETHYECKOTO KOHCYJIbTHPOBaHUS, 000CHOBaHUS HKOJIOTHYCCKU
IeIeCO00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH MNPUPOIHON cpene, aHaau3a
BIIUSTHUSL XO3SUCTBEHHOMN JESITEILHOCTH YEJIOBEKA HAa COCTOSHHUE MPUPOIHBIX M
MCKYCCTBEHHBIX YKOCUCTEM. Y CWIICHHE BHUMAHUS K MPUKJIATHONW HAPABICHHOCTH
ydeOHOro npeameTra «buoaorusy MpoAMKTOBAHO HEOOXOAMMOCTHIO OOECIICUCHUS



YCIIOBU JUIsl pelIeHus] OJJHOM U3 aKTyaJbHBIX 3aJ]a4 IMIKOJbHOTO OMOJIOTHYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (popMupoBaHue Yy  00yYaroluxcs
CIIOCOOHOCTH  alaNTUPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonorus Ha ypoBHE cpeaHero oOmero oOpa3oBaHMs 3aHMMAET Ba)KHOE
mecto. OHa oOecrneuynBaer (popMUpOBaHUE y OOYHYAIOIIMXCA MPEACTABICHUN O
Hay4YHOW KapTHHE MUpA, pacuIupseT u 0000IaeT 3HaHUs O KWBOH mpupope, eé
OTJMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOLHUH, CO31aET
yCIOBUSL . TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoabl, (GOpMUPOBaHUs
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro obpasa
KHU3HU, YKOJIOTMYECKOTO MBIIIJICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TaKXkKe JJIsl PEIIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHEro  oOmero  oOpa3oBaHUs,  COLMAIH3AINH
obyuarouuxcs. M3yuenue 6uonorun odecnedynBaeT yciaoBUs s (pOpMHUpPOBaHUS
UHTEJUIEKTYalbHbIX, KOMMYHUKAIIMUOHHBIX ¥ HUH(POPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalii OMOJOTMYECKUX 3HAHUU C
NPEICTaBICHUAMA U3 APYTUX YIEOHBIX MPEAMETOB, B YaCTHOCTH, PU3UKH, XUMUU
u reorpaduu. HazBaHHbIE MONOXKEHUS O NpeJHA3HAYEHUHU Y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY [UIsl ONpEACNIEHUs IOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAHUIO €r0 COAEp)KAaHMA, IMPEICTABICHHOIO B MPOrpaMMe IO
OMOJIOTUH.

O160p comepxanust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMM KyJIbTypOCOOOpPa3HOTO MOJXOJa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yarolfecs: JOHKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIC IS
dbopmupoBaHus 0OIIEH KyJIbTYyphl, OMNpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
4eJ0BeKa B OKPY’KaOILIEH NPUPOJHOM cpene, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KHU3HU U TPaKTHUECKOH aedrenbHocTH. Oco0oe MecTo B ATOW CHUCTEeME 3HAHUMN
3aHUMAIOT JIEMEHTHI CO/IEP KAHUS, KOTOPHIE CIIYXKaT OCHOBOM At OpMHUpPOBAHUS
OPEICTaBICHUNA O COBPEMEHHOM €CTECTBEHHO-Hay4YHOHM KapTHHE MHpa U
[EHHOCTHBIX  OpPUEHTAlMAX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUuu
OMOIOTHYECKOro 00pa3OBaHMS.

CtpykTypupoBaHHe COAECpX)aHUS y4yeOHOro Marepuaja B MPOTrPaMME IO
OMOJIOTMM OCYLIECTBIEHO C YY4ETOM MPUOPUTETHOIO 3HAYEHUs 3HAaHUU 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpraHMU3alluu 1
ABOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIOIME COAepKaTelbHble THHNN: «buonorus kak Hayka. MeTobl
Hay4yHOTo To3HaHWs», «KieTka kak Ouonornyeckas cucreMay, «OpraHm3m Kak



Ouonornyeckas cucrema», «CucremMa M MHOTOOOpa3ve OpPraHWYECKOTO MHpPay,
«OBOJIOLMSA KUBOU ITPUPOABDY, «IKOCUCTEMBI U IPUCYIIE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIIMOHATILHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra ¢ MNPUOOpPETeHHE yMEHHUI
UCIIOJIb30BaTh 3TW 3HAHUS JJISI TPAMOTHBIX JEHCTBUM B OTHOIIEHWHU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTkenue 1enu u3ydeHus yuyebHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUnBACTCS PEIICHUEM CIISMYIONUX 3a1a4:

OCBOEHHE OOYYarOIIUMUCS CUCTEMbl 3HAHUM O OHMOJIOTMYECKUX TEOpUsX,
YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIax, CAyKaIIMX OCHOBOU
JUist OPMUPOBAHUST TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpaA, O
METOJ/IaX HAYYHOTO MO3HAHWsI, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3alluH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MpOIIECCE aHalu3a JAaHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTMU HAy4HBIX B3MJISAOB, WACH M TMOAXOAOB K HM3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOro ypOBHSI OpraHU3aluu;

CTAaHOBJICHHE Yy OOydYarommxcs oOOIIed KyJabTypbl, (GYHKIHOHATHHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUM OOBSICHATH U OIEHUBATH SIBIICHUSI OKPYKAIOIIETO
MHpa UBOW MPUPOABl HAa OCHOBAHWM 3HAHUN U OMbITA, MOJYYCHHBIX MPHU
U3y4eHUU OMOJIOTHY;

dbopMupoBaHue y OOydYalOIMUXCS YMEHHMHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JIEATEIIbHOCTH YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIOBEKOM >KHBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOFOACHUS STHICCKUX
HOPM MPH MPOBEJICHUN OMOJIOTMUYECKUX UCCIEIOBAHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUM JUIsl TIOBBIIIEHUS YPOBHS
AKOJIOTHYECKOM KYIbTYPHI, Uisl POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHNE TPHUOOPETEHHBIX 3HAHUIN U YMEHUH B TIOBCETHEBHOW JKU3HU JJISI
OLICHKH TOCJIEJICTBHI CBOEH JESITENIBHOCTHU 110 OTHOUIEHUIO K OKPYKaIOIIEH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE W COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a0o0seBaHUM.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBJIAETCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B
coCTaB MpeaMeTHoN 00s1acTi «EcTecTBEeHHO-HAayYHBIE TPEIMETHI.



Jlist m3ydenust Ononoruu Ha 6a30BOM ypOBHE CPETHETO O0IIero 00pa3oBaHus
orBoauTcs 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Hemenmo), B 11 kimacce — 34
yaca (1 gac B HeAemIo).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUIECKUMU U
JPYTMMHU €CTECTBEHHBIMU HayKamH, (punocodueit, TUKOMN, ICTETUKON U MPaBOM.
Ponp Ouonoruum B (HoOpMUpOBaHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOIOTMYECKUX HAYK.

Mertobl TO3HAHUS KUBOU MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OIKMCAHUE,
U3MEpeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTaTUCTHYEcKas o00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

[Tpaktuueckass padora Ne 1. «lcmonmb3oBaHuE pa3IMYHBIX METOAOB TpHU
U3YYEHUU OUOIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

XKuBble cuctembl (OMOCUCTEMBI) KaK TpeaMeT u3ydeHus ouonoruu. OTanyamne
YKHBBIX CUCTEM OT HEOPTaHUYECKON TPUPOJBL.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISIHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTr€OleHOTHYECKUI), OMOChepHBIil.

JlemoHcTpanum:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
KUBOW MIPUPOIBD».

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. XumMmnuecKuil COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKMM COCTaB KIETKH. XUMHYECKHUE DIIEMEHTBbI: MAaKpPO3JEMEHTHI,
MUKpPO3JEMEHTHI. Bosla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAIbHBIX BelleCTB B KkieTke. lloanepxanue
OCMOTHYECKOr0 OasiaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
Hes3aMeHnMble 1 3aMEHMMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NEepBUYHAS, BTOPHUYHAS, TpPETHUYHAs U
YeTBEpPTHYHAs CTPYKTypa). XHMHUYECKHE cBoiicTBa OenkoB. buonorumueckue
(GyHKIIUN OENKOB.



depMeHTHl — Ounonormdeckwe Karamumszatopbl. CTpoeHHE (epMeHTa:
aKTUBHBIA ILIEHTp, cyOcTpaTHass crneuu@uuHoctb. KodepmeHTsl. BuTaMuHBIL
OTanuns pepMEHTOB OT HEOPTAHUUECKUX KaTaJIU3aTOPOB.

VYrineBogpl: MoOHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30Kcupub03a),
aucaxapuabl  (caxapo3a, JaKTo3a) M NoJMcaxapulbl (Kpaxmaj, TJIUKOTEH,
LeJuT0J103a). buonorndyeckue GyHKIUA YTIIEBOJOB.

Jlunuasl:  Tpurauuepunsl, Qochonunuasl, crepouabl. [ 'HapoduIBHO-
ruipodoOHbIe  cBoiicTBa. buonormyeckue ¢ynkuuu nununoB. CpaBHeHUHE
yTJI€BOJOB, OCJIKOB U JUMHIOB KaK HCTOUHUKOB YHEPTUH.

Hyxnennoseie xkucnorsl: JHK wu PHK. Hykneotuaesr — MOHOMEpBI
HykJienHoBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune n pynknuun PHK.
Buaer PHK. AT®: ctpoenne u GyHKIHH.

[utonorus — Hayka o kierke. Kiierounas teopus — npuMep B3aUMOAECHCTBUSA
uaei 1 pakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme mnNpu3HAKU KIETOK:
3aMKHyTas HapykHas memOpana, monekyibl JIHK kak renernueckuii ammapar,
cCUCTEeMa CHHTe3a Oerka.

Tunbel KJIETOK: »yKapHOTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOeHHUsl MpokapuoTuyeckon kieTku. Kierounas crenka Oaktepuii. CtpoeHue
SYKApUOTHYECKON KiIeTKH. OCHOBHBIC OTJIMYHMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHASl CTEHKA, TNIMKOKAIUKC, MX
¢byukiuu. [1na3zmarnueckas memOpana, e€ ceoiicta u QpyHkiuu. [{urormnasma u eé
opranounibl. OmHomemOpannble opraHounbl kinerku: OIIC, ammapat ['onbmxkwy,
an30coMbl. [lolyaBTOHOMHBIE OpraHoOWAbl KIETKH: MUTOXOHAPWH, IIACTUABL.
[Ipoucxoxaenre MUTOXOHIApUN U TuiacTun. Bunbl tactua. HememOpaHHbIe
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIIH, PECHUYKH,
KryTUKU. QyHKIIMHA OPraHOMI0B KJIETKU. BKiTtoueHus.

SAnpo — perynaropHbslii HeHTp KieTkH. CTpoeHue snpa: saepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®@pankiun, K. M. bap.

HMuarpammel:  «Pacnpenenenne XMMHUYECKHX JJIEMEHTOB B  HEKHUBOU
npupoae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOU MPUPOIE».

Tabmuupel u cxemsl: «llepuoanueckass TabiauIa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «brocunTes Oenka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «HykmennoBsie kuciotel. JIHK», «CTpoeHne MOIEKYIIbI



AT®y», «CtpoeHne 3yKaprHOTHUUECKON KIEeTKU», «CTPOCHUE MKUBOTHOU KIIETKHY,
«CTpoeHHEe pACTUTENBHOM KIETKH», «CTpOeHHE MPOKAPUOTUYECKOU KIETKWY,
«CTpoeHue sapa KIeTKu», «YTIEeBOIbI», «JIunuasn».

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJiA MPOBEACHHUS
HAOJIIOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKPOMIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie n NpakTHYecKue padoThl:

JlaGoparopHass pabora Ne 1. «l3ydeHune KaTadIUTUYECKOM aKTHBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIIIa3bl UK KaTalasbl).

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOEHHsI KIETOK pacTeHU,
KUBOTHBIX U OaKTepUil MOJ; MUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIIpenaparax ¥ ux
OIHUCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WU MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIIUS  (SHEPreTUYecKuii oOMEH) — JBE CTOPOHBI E€IMHOI0 Ipolecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB U DHEPrMU B TMOHHWMAHHUU
MeTadoau3Ma.

Tunbel oOMeHa BellecTB: aBTOTPOodHBIN U rerepoTpodusiil. Poib dhepMeHTOB
B 0OMEHE BEIECTB U NMPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peakmuu
dotocunTeza. DPhekTuBHOCTh (HOTOCHUHTE3a. 3HAUCHHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emyie. Bnusinue ycnoBuii cpenbl Ha (POTOCUHTE3 U CIOCOOBI TOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIe OaKkTeprun. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeIecTB, BbIJEICHUE U
AKKyMYJIUpPOBAHHE DHEPruUM B KJIETKE. OTambl 3SHEPreTUYEcKoro oOMeHa.
I'mukonus. bpoxenune m ero Buubl. KHCIOpOAHOE OKHUCIEHHME, WIH KIETOYHOE
JIbIXaHHUE. OkucnutenbHOe dbochopunupoBanme. O¢ddexTuBHOCTH
AHEPreTUYeCcKoro oOMeHa.

Peaknun wmatpuyHoro cuHre3a. [enernueckas wuHbopmanus u JHK.
Peanuzanus renernueckoil uHGoOpMalNUU B KiIeTKe. |'€HETHYECKUM KO U €ro
cBoiicTBa. Tpanckpunuusa — Mmatpuunslii cuaTe3 PHK. Tpancnsauus — OnocuHTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHokucior. Pomnb pubocom B
O6uocuHTe3e Oemnka.

Hekinerounsie popMsbl xu3HU — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKMU3HEHHOTO IHUKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHui, >KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedunura genoeka (BUY) — BozOyaurens CITM/]a.



OOparHast ~ TpaHCKpuIds, peBepraza u  uHTErpaza. lIpodumakruka
pacrpocTpaHeHUs BUPYCHBIX 3a0071€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, [. U. IBanoBckuii, K. A. Tumupszes.

Tabmumpl u cxembl: «Tunel muTanusy, «Mertabomuzm», «MHUTOXOHAPHIY,
«IHepreTudeckuii oOMen», «Ximoporiacty, «Dorocunresy, «Ctpoenue JIHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «'eHeTHYeCKUl KoIy,
«Bupyce», «bakrepuodaru», «Ctpoenune u xu3HeHHbIN nuki Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: monenu-anmmnkauuu «Yasoenue [IHK u tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTK», Moaelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounpiii 1MWK, WM JKU3HEHHBIM NWKI KieTku. MHTepdaza u MUTO3.
[Ipouecchl, mporekarome B uHTepdaze. Pemnukamus — peakuus MaTPUYHOIO
cunte3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIL.
JIMTTon AHBIN u TrarIONIHBIN XpPOMOCOMHBIE  HaOOpHI. XpomaTuisl.
[uTonornueckne OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAIbHOIO  PA3BUTHSA
OpPraHu3MOB.

Henenue kierkn — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJTOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi ruOENb KJIETKH — arloITo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioynioe U nonoBoe. Bunpl 6ecrnonoro
Pa3MHOXXEHUS: JEJIE€HUE HaJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEeHHE. M CKycCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3sMHOXKEHUE, €0 OTANYHUS OT OECTIOJIOTO.

Meito3. Craaum wmeiiosza. IIporecchl, nmpoucxoisiiue Ha CTagusx Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorudyeckuid CMbICT H
3Ha4YEHUE MEHo3a.

['amerorenes — mpouecc o00pa3oBaHUsA TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU W sSIMYHMKU. OOpa3oBaHuWE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHMSI SAMIEKIECTOK W crepMaTo30ugoB. OIUIOJ0TBOPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJeHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. TUIBI
MOCTAMOPUOHAJIBHOTO Pa3BUTHS: TIPSIMOE, HeENpsMoe (JIUYuHOYHOE). BiusHue



Cpellbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YpPOJICTBA.

Poct u pasButue pactenuit. OHTOreHE3 LBETKOBOTO PACTECHUS: CTPOCHUE
CEMEHHU, CTA/IUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuupl u cxembl: «DOpMbI Pa3MHOMKEHHUS OPTraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHNE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHUE
pacteHuit», «Jlenenue knerku Oakrepuity, «CTpoeHHE TIONOBBIX KIETOKY,
«Ctpoenune xpomMocoMbl», «Knerounwrit nuki», «Pemnukanus JHK», «Mwutosy,
«Menos», «lIpsamoe u HenpsaMoe pa3BuTue», «l'aMmeroreHes y MIEKONUTAIOIUX U
4yenoBeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBanue: MHKPOCKOI, MHKPOIIPEINAPATHI «CriepMaTo30uibl
MJICKONIUTAIOLIETO», «SHIEeKIeTKa MIeKonuTarmeroy, «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MAarHUTHas MOJEb-alIuIuKanusa «J/leneHue KIeTkn», MOJEIb
JIHK, monens metadha3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

JlaGoparopnass pabora Ne 3. «HaOmromeHme MHTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaboparopHasi pabora Ne 4. «M3yueHue CTpOEHHs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu reneTuku. Mictopus pa3sBuTus reHETUKU. Poib nuTosiorun
U SMOpHOJIOTMH B CTAHOBJIEHUM TE€HETHKU. BKiIal pOCCHUMCKUX U 3apyOeKHBIX
yU4€HBIX B pa3BUTHUE TEHETUKH. MeToapl TEHETHKH (TUOPHIOIOTHYECKUH,
UTOIC€HETUYECKUI, MOJIEKYISIpHO-TeHETU4YeCKUil). (OCHOBHBIE T'E€HETHUYECKHUE
noHATHs. ['eHeTndeckass CHMBOJIMKA, UCIOJb3yEMasi B CXEMaxX CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHnnuenem.
MoHoruOpuiHOe CKpeIIMBaHUE. 3aKOH eIUHO00pa3us THOPHUIOB IIEPBOTO
nokosnieHus. [lpaBuno AoMUHUpOBaHUSA. 3aKOH pacUICIUICHUS MPU3HAKOB.
I'mnoresa yucrorsl ramer. 11omHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  CKpeniuBaHuhe. 3aKOH  HE3aBUCHMOIO  HACJEIOBAHMUS
npu3HaKkoB.  l[UTOreHeTHMYecKrue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMUS.
Ananusupymoniee ckpemmBanue. Mcrnonp30BaHne aHATU3UPYIOIIErO CKPEIMBAHUS
JUTSL OTIpE/IeNIEHUs] TEHOTUITA OCOOH.

CuemnienHoe HacnenoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEIOBAaHHUIO T'€HOB. HapynieHne cuerieHusi reHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpOoMOCOMHas TEOpHS HACIEICTBEHHOCTH. [ eHeTudecKue KapThl.



I'enernka nosia. XpoMOCOMHOE OIpEAEIIEHHE IMoia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOraMerHele W rereporaMeTHele opranu3mel. HacnemoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ”3BMEHUMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOJIU(PUKALMOHHON N3MEHUYMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAs KpUBasl.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKK U HX
HOpMa peaknun. CBolicTBa MOAU(PUKAITMOHHON N3MEHIUBOCTH.

HacnencTBenHasi, wium TeHOTUNHMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHUYMBOCTh. Meio3 MW TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaloHHasi "3MeH4YMBOCTh. Kitaccudukanus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBbIE. YacToTa 1 mpuunHbl MyTanuidi. MyTtareHabie (akTopsbl.
3aKOH rOMOJIOTMYECKHX PSAOB B HACIEACTBEHHOM n3MeHunBoctu H. Y. BaBuinosa.

BuesnepHas HaciIeICTBEHHOCTh M U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBbIE METOAbl T€HETUKH
YeJlIoBeKa: TeHeAIOrMUYeCKui, OJIM3HEI[OBBIN, IUTOT€HETHUECKU, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOe ONpENIEIICHAE reHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[1I[P-ananu3a. HacnencrBenHble 3a0oieBaHUs 4YeJNOBEKAa: T'eHHbIE OOJIE3HHU,
00JIe3HN C HACJEICTBEHHOW MPEApacloioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckne u reHepatuBHble MyTauud. CTBONOBBIE KIETKW. lIpuHUMIIBI
310pOBOr0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUECHUS T'€HETHUYECKHUX
0ose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYECHHE MEIUIIMHCKOU
TEHETUKH B MPEIOTBPALLEHUH U JICUCHUN TeHETUYECKUX 3a00JIeBaHUN YeTTOBEKa.

JlemoHcTpanum:

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

Tabmumper  w  cxeMbl:  «MOHOTHOpHJIHOE€  CKpeIMBaHHWE H  €ro
LIUTON€HETUYECKAass OCHOBa», «3aKOH pACHICIUIEHHS M €ro LUTOreHEeTHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpupHoe  CKpeuiuBaHue»,
«utonornyeckue - OCHOBBI  AWTMOPUIHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anMonencTBue AJUIENbHBIX TE€HOB», «l['€HeTudyeckue KapTbl paCTEHUHU,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEpPHOCTH HAcCJIENOBaHUS,
CUEIUIEHHOr0 ¢ monoMm», «KapHhoTumbl 4YeloBeKa W KUBOTHBIX», «Bubl
U3MEHUYUBOCTHY, «MonudukanronHas W3MEHYMBOCTHY», «HacnemoBanue pesyc-
(dakropay, «I'eHeTuka rpymni KpoBu», «MyTaluOHHAasI U3MEHYUBOCTH).

OO6opynoBanue: Mopaenu-anmIMKauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JurnbpunHoe ckpemuBaHue», «llepekpéct



XpOMOCOM», MHUKPOCKOII U MHUKpompemnapar «Jpo3oduna» (HopMa, MyTauuu
(OpMBI KPBUIBEB U OKPACKH Tena), repOapuil «I opox moCEeBHOM.

JlaGopaTopHble n NpakTU4YecKue padorThl:

JlaGoparopHasi padora Ne 5. «M3yueHue pe3ynbTaToOB MOHOTMOPUIHOTO H
JTUTHOPUTHOTO CKPEIIMBAaHUS Y IPO30(HIIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas padora Ne 6. «M3ydeHrne MoaudUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BApUALIMOHHON KPUBOW.

JlaboparopHasi pabota Ne 7. «AHanu3 MmyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpEenapaTaxy.

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

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusa Kak HayKa W MpOIECC. 3apOXKIEHUE CENIEKIUU U JIOMECTUKAIIUS.
Yuenue H. . BaBunoBa o0 1EHTpaX NPOUCXOKACHUS W MHOrooOpaszus
KYJIbTYpHBIX pacTeHUi. LIEHTpbl NPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
opoja, IMTaMM.

CoBpeMeHHbIE METO/bI CeNeKIUH. MacCoBBIi 1 MHAMBUAYAIBHBIA OTOOPHI B
CENEKIIMM pPACTEHMHM M KUBOTHBIX. OIlEHKAa J3KCTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — HHOpuAMHr. Ywucras nuHusa. CKpellMBaHUE YHWCTHIX JHUHUH.
I'ereposuc, wnu rudpunHas cwia. HepoacTBeHHOE cKpeulMBaHUE — ayTOPUIUHT.
OtrpnanénHas rtulOpuau3anusd U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYEHUE TIOJUIUIOUAOB. JIOCTHXKEHUSA CEJIEKIMU PACTEHUM, XUBOTHBIX U
MUKPOOPTaHU3MOB.

bruorexHonmorus Kak oTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3ganust pexkomOuHantHoM JIHK wu TtpaHcrennsix opranuzmoB. Kiierounas
uHxkeHepusa. Kierounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUU.
KioHnpoBaHue BBICOKONPOIYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonmoruueckue W dTudeckue  mpooimempl. MO -  reHerwyecku
MOTU(PHUITMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toprperer: H. U. BasunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmuibl U cxeMbl: kKapta «lleHTpbl MNPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «I[lopoasl JOMalHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pactenuity, «OtnanéHHas ruopuauzamnusy», «Padorsl akagemuka M. ®@. iBanoBay,
«[lomumnongus», «OObEKTbl OHOTEXHOJMOTHM», «KIIeTOUHBIE KYJIBTYpbl H
KJIOHHpOBaHUe», «KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOMY.

OOGopynoBaHue: MYJISKH TUIO0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUS.



JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Okckypcuss «OCHOBHBIE METOJIBI W JIOCTHIKEHUS CEJEKIMUW PACTEHUUA W
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyHHMBEPCUTETA WJIN HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASI OMOJIOTHS.

[Ipennoceiku BO3HUKHOBEHUSI HBOJIOLMOHHOW TEOpUH. DBOIIOLMOHHAS
Teopus U €€ MecTo B OuWonoruv. BnusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CeuzerensctBa  3BoMonMU. [lasleoHTONOrMYECKHE: IOCIIEI0BATEIBHOCTD
NOSIBJIEHUSI BUJOB B MaJE€OHTOJOTMYECKOM JIETONHUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuune ¢payH u Gaop MaTEpPUKOB U OCTPOBOB.

OMOpHUOIOrMYECKHE: CXOJACTBa M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, AHAJIOTUYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHUS
JapBUHU3MA. J[BMOXKyIIME CHJIBI 3HBOJMIOLMU BHUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAenéHHAash U3MEHYUBOCTD,
06opn0a 3a CylecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

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

Muxkpoasomntonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLHH.

JBwxymue cuibl (pakTopbl) BOJIOLMM BUIOB B MIpupoje. MyTanMOHHBIN
nporecc ¥ KOMOMHATHBHAs W3MEHYMBOCTb. [lOmynsiiuOHHBIE BOJIHBI U JIped
reHoB. M3omanus 1 Murparusi.

EctecTBeHHBI 0TOOp — HampaBisgoomuid  Qaktop sBomonuu. DopMel
€CTECTBEHHOI'0 0TOOpa.

[Iprcnoco0aeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bontonuu. IIpumeps
IPHUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UAHOATANITALIUY.

Bun wu  BugooOpazoBanue. Kputepun Bujma.  OcHOBHbBIE  (DOpMBI
BU000pa3oBaHus: reorpauueckoe, IKOJIOrnYeCcKOE.

MaxkposBomonust.  Dopmbl  3BoNIONUHU:  QUIETHYECKas, JAUBEPreHTHas,
KOHBEpIeHTHasl, mapasuienbHas. HeoOpaTuMoCTh 3BONIIOLUY.

[IpoucxoxieHne OT HecleuualTu3UpOBaHHbIX MpenakoB. [Iporpeccupyromnias
crenuanu3anys. AJanTUBHAS paguanus.

JdeMoHcTpanuu:



IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenpb, ®. Mroiutep, A. H. CeBepuos.

Tabmuup!l 1 cxemsl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiey, «3apoblln
MO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEeHU»,
«MHoroobpasue  mopoa  KUBOTHBIXY, «[Tomysiuny, «MyranuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «amoamantauum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «lIpucmoco0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOIHUYECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU TUIIAMH OKPACKH,
HAOOp IJIOIOB M CeMsH, KoyuieKius «[IpuMepbl 3alIMTHBIX MPUCTIOCOOTICHUHN Y
KUBOTHBIX», MOJelb «OCHOBHBIC HAIPABJICHUS SBOJIONHM», 00BEMHAS MOJEITh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapta wwupa, KouieKuusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmonenb anmmkauus «llepekpéct
XpOMOCOM», BIaxHble Ipenaparsl «PasButue Hacekomoro», «Pa3zButue
JATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (GOpMbl KpbUIBEB U
OKpacKH Tella).

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopatopnasi pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTUUECKOMY
KPUTEPHUIO».

JlaboparopHast pabora Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHUu3Ma U
€€ OTHOCHUTEJIBHOT O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHaydHbIE TPENCTABICHUA O 3apOKACHUM KWU3HU. HaydHble rumoressl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHEpMHsl. XUMHYECKas
3BOJIOLIMSA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHWYeCKUX.
DKCHepUMEHTAIbHOE NMOATBEPKICHUE XUMUUECKON 3BooIMH. HavyanbHbIe 3Talbl
ouonornueckor sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
DopMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButue xn3Hm Ha 3emuie mo 3pam U nepuopaM. Karapxen. Apxeuckas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u e€ mnepuoabl: KeMOPUHUCKUH,
OPJOBUKCKHUH, CHUITYPUHUCKHM, NEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHU.

Me3so301cKas 3pa U €€ NepUObl: TPUACOBBIN, IOPCKUM, METOBOM.

KaiiHo30iickass »pa W €€ mnepuoabl: MNaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa W reoJIoTMYecKuX mnpoiieccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLMU PACTUTEIBHOIO M JKMBOTHOrO Mupa. ApoMop@o3bl y pacTeHud u
KUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak OTpakeHHe »3Boiirouuu. (OCHOBHbBIE
CHUCTEMATUYECKHE FPYIIbl OPraHU3MOB.

OBOIIOLMSA YETTOBEKA. AHTPOIIONOrHs KaK Hayka. PazBurue npeactaBieHnil o
NPOUCXOXKIEHUU 4YenoBeka. Meroabl H3ydeHusi aHTponoreHeza. CxonctBa
pa3Inuus 4eI0BeKa U )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHHUE YETTOBEKA.

JBroxyime CHUJIbI (paxTopsr) AHTPOIIOT€HE3A. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3  KHU3HH,
U3TOTOBJICHUE OPYAUM TPyia, MBIILICHUE, PEUb.

OcCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPaJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpamoxonsmud, YenoBek HeaHAepTalbCKuil, YermoBek
pa3ymHblil. Haxonkum HCKOmaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBAHMS, O0JIACTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHUS.

UYenoBeueckue pacbl. OCHOBHbIE  OONIBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickas),  Herpo-aBCTpaJioujHas  (dKBaTOpuajibHasi),  MOHTOJIOMJIHAs
(a3maTcko-amepukaHckas).  YUepTbl  NMPUCHOCOONEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacusma.

JemoHncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CollHEYHOM cucTeMBI», «Pa3BHTHE
opraHuueckoro wmupa», «PactutenbHas KieTtka», <« KuBOTHasi  KJETKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHUS YEJIOBEKA W UeI0BEKOOOPa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/IpeBHenmme moam», «/Ipesnue mogm», «llepseie
COBPEMEHHBIE JIOIN», «Hea0BeYeCcKne pacoh».

O6opynoBanue:  mymsixu — «l[IpoucxoxaeHue  demoBeka»  (OOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
nU300pakeHUsT KaMEHHBIX OpYJIUid MEepBOOBITHOIO YeNOBEeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebna), TeoXpoHoJoruueckas TalOnuna, Kojuiekuusi «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[IpakTuueckast padora Ne 1. «M3ydueHue UCKOMaeMbIX OCTATKOB PAacTEHUU U
YKUBOTHBIX B KOJUIEKIIUSIX.



DKCKypcus «IBOJIOIUSI OPraHUYeCcKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAy4YHBII WA KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl M OKpPY:KaKIIAs CPeaAa.

DKOJIOTUS KaK HayKa. 3aJa4ydl U pa3fesbl SKOJIOTMUA. MeToIbl 3KOJIOrMYeCKUX
UCCJIEIOBAaHNNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTI'O YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTraHU3MEHHasI.

Oxonoruueckue (aktopel. Kiaccudukamuss skomorudeckux (GakToOpoB:
abuoTnueckue, OMOTHYECKHME M aHTpOINOreHHble. JlelcTBUE HKOJIOIMYECKUX
(GhaKkTOpOB Ha OPTaHU3MBL.

AOGuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIaXHOCTh. DOTONEpuOANU3M.
[Ipucnocobnenust  OpraHM3MOB K  JCHCTBUIO  aOMOTHYECKHX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckune (akTOpBHI. Bunsr OMOTMYECKUX  B3aMMOJACHCTBUI:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, xoorepanus,
MyTyajau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HEUTpamu3M. 3HayeHUe OMOTHYECKMX B3aWMOACHCTBUM JUIsl CYLECTBOBAaHHUS
OpPraHU3MOB B MPUPOJHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonyanuu. (OCHOBHbIE IOKa3aTeln
HOMYJSALMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanys. J[mHaMuka 4ucaIeHHOCTH HNOMYJISIUU U €€ peryssuus.

JdeMoHcTpanuu:

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

Tabmuier u cxemsl: kapta «lIpupognsie 30Hb1 3emuny, «Cpenpl oOUTaHUS
opranusmoB», «@Poronepuonusm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTU NOMYISUUU UHPY30pUU-TY(Penbku», «[lumieBpie nemnm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlaboparopnas padorta Ne 3. «Mopdonorndaeckue 0coOOEHHOCTH PaCTEHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca.

[Tpaxtrueckas padora Ne 2. «[lomcu€T MIOTHOCTH MOMYSAIUN Pa3HBIX BUIOB
pacTeHun».

Tema 4. Coo0mecTBa M 3K0JI0rH4ecKHe CHCTEMBI.

Coo0miectBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIeHO3a: BHUIOBas,
NPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHantel. CBA3U B
oHoleHO3E.

Dkonoruyeckue cucrembl (3kocuctemsbl). [lonsitue 00 »sKocucreme H
ouoreoneHoze. DOyHKIMOHATbHBIE KOMIIOHEHTBI HSKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peIylUeHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (nuuieBbIE) YPOBHU HKOCUCTEMBI. [luileBble LENU U CETH.
OCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBI: Ouomacca, MNPOAYKIUS. DKOJIOTMYECKHE
NUPAMUIbL:  TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYUBOCTB, CAMOPETYJISALHs, pa3BuTHE. CyKIecCus..

[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U pEK. DKOCUCTEMA XBOMHOI'O
WIH [IUPOKOJIMCTBEHHOI O JIeca.

AHTPOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak @akrop ycToluumBocTH dKocucTeM. CoxpaHEeHHE
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepuaackoro o omochepe. ['panuiipi, coctaB u CTpyKTypa
ouoceprr. XKuoe BemectBo u ero ¢ynkiuu. OcobeHHOCTH Omocdepbl Kak
IJI00AJIBHOM 3KOCHCTEMBbL. J[MHaMHuecKoe paBHOBECME U oOpaTHasi CBSA3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOreoXMMHUECKUE IIUKIIBI 3JIEMEHTOB (yriepo/a,
a3zoTa). 30HaTbHOCTh Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Onocdepe.
['mobGanbHbIE KOIOrHYEeCKUE TPOOIIEMBI.

CocyiecTBoBaHHe IPUPOJBI 17} 4eJI0BEYECTBA. CoxpaHeHune
Onopa3zHooOpa3usl Kak OCHOBa YCTOMYHMBOCTH Ouocdepbl. OCHOBa palOHATBHOTO
yOpaBICHHUsST TPUPOJHBIMU pecypcaMd M HX HUCHOJIb30oBaHUE. JloCTHmXeHus
OMOJIOTUHY U OXpaHa MPUPOJIbIL.

JdeMoHCcTpanuu:

IToprpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmunpl u cxembl: «llumieBbie nenu», «buoleH03: COCTaB U CTPYKTypay,
«[Ipuponubsie coobmiectBay, «llenu nuranus», «IKOJIOTMUYECKas MHUPAMUTIAN,
«buocdepa u yenoBeky», «IKocUCTEMA IMIHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jjeca», «bwuoneHos Bogoémay», «ArpoiueHo3», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mOpupony», «Baxkheilline HUCTOYHUKH
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX Boa», «[louBa — BaxkHe#IIass cocTaBistoIIAs
ouocheprr», «Daktopsl Aerpaganuu mouBy, «llapHUKOBBIA dhdeKT», «DaKTOPHI
PaAMOAaKTUBHOIO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Ouocdepb»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azota B IpUpOIEH.

O6opynoBanue: Mopenb-ammukanus «TunuuHble OMOLEHO3bI», TepOapHii
«PacturenbHbie cooliiecTBay, Koekuuu «buoreHo3y, «Bpenurenu BaxHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKUMH pacTeHUH W
KUBOTHBIX, MPHUHAJUICKAIINE K Pa3HbIM SKOJIOIMYECKUM TpyHIaM OJHOrO BHIA,



Kpacnass kuura Poccuiickoit @enepanuu, H300paK€HUSI OXPAHSIEMBIX BHJIOB
pPacTeHUH U )KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiauBarTCsd TpeOOBaHUS K pe3yJbTaTam
OCBOEHHUS  OOy4YaloLIMMHUCS MPOrpaMM  CpelHEro oduero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUS Mpeamera «buosorus»
BBIJICJICHBI CIEAYIOUIME COCTABIISIONIME: OCO3HAHUE O0YyYalOlUMUCS POCCUMCKON
rpaXxJaHCKON MJAECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENCIICHUIO, HaJuyue MOTHUBAIMM K  OOyYECHHIO  OWOJIOTHH,
I[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOSXKIECHUNW JIMYHOCTH HA OCHOBE
KIIFOYCBBIX IICHHOCTEH W HMCTOPHYSCKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECCKOIO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH [[€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYUIUMUA CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAIWYHE OKOJOTHMUECKOTO IIPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUA mpeamera «buonorus» mocturarorcs B
€IUHCTBE Y4YeOHOM M BOCIHUTATEIBHON JIESITCIPHOCTH B COOTBETCTBHUU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLMOKYJIBTYPHBIMHU, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOpMaMu
MOBEJICHUS W CIIOCOOCTBYIOT TIpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHUS BHYTPCHHEW IIO3WLMHU JIMYHOCTH, IATPUOTU3MA,
YBOKCHUS K 3aKOHY W MPABOIOPSJIKY, YEJIOBEKY TPYJa U CTapIIEMy MOKOJCHUIO,
B3aUMHOI'0 YBaXKECHHS, OEpPEKHOr0 OTHONIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpaaulUsIM MHOTOHAallMOHAJIbHOrO Hapoga Poccuiickon denepanuu, npupone u
OKPY’KAIOIIEH Cpeie.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUA YyueOHOro mpenmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CTIIOCOOHOCThH 00YUYaIOIIUXCSl PYKOBOCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOINECTBa, PACIIMPEHHE KU3HECHHOI'O
OMbITa W OMNbITA JIEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATEIbHOMN AESATEIbHOCTHU, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YYaOIIETrocs Kak aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOro 0OIIECTRA;



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

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YUYUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KyJbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOILIEHHS K MHEHUIO OIIMOHEHTOB NpH OOCYXJACHUU CIOPHBIX BOMIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IEpel
Ponunou, ropmoctu 3a cBOM Kpad, CBOWO PoauHy, CBOM S3bIK W KYJIBTYpY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWONOTWH, TOHMMAaHUS 3HAYCHHUS OWOJOTUU B TO3HAHWH 3aKOHOB
IPUPOJIBI, B AKU3HU YEIIOBEKA U COBPEMEHHOTr0 OOIIIECTBA;

ujenHas yOeXIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO M 3amure (OTeuyecTsa,
OTBETCTBEHHOCTb 32 €r0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, ’TUYECKOT0 TTOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTHU;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJMTEISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTENM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOUYas ACTETUKY ObITa, HAY4YHOT'O H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHHUI;,



NOHMMaHUE 3MOLIMOHAIBHOIO BO3JEHCTBHUS KUBOU IPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQ)KEHHMIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOLMOHAJIBHOIO 0J1aroMOyYusi:

NOHUMAaHWE W pealu3alus 3J0pOBOro M 0Oe30macHoro ooOpaza KU3HU
(3mopoBoe  mHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TPaBWI U HOPM,
cOaaHCUPOBaHHBIA PEXUM 3aHATUM W OTAbIXa, peryiaspHas Qusndeckas
aKTUBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE IEHHOCTH MpaBWJI HHIUBUIYAIBHOIO M  KOJJIEKTUBHOIO
0€3011acHOro MOBEJEHUS B CUTYaIUIX, YTPOKAIOIIMX 3J0POBBIO U JKU3HHU JIIOJICH;

OCO3HAHME MOCIEACTBUI U HENPHITUS BPEAHBIX NPUBBIYEK (YHOTPEOICHHMS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JAEATEIBHOCTA TEXHOJOIMYECKOM W COLMAJIbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATh TaKyI0 AEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cepaM NpodhecCHOHATBHOW JesTeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAaHHBIM BbHIOOp OyAymeld mnpodeccu U pearn30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKU 1EJIeCO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HU Ha 3€MIIE, OCHOBE €€ CYyILIECTBOBAHUSI;

HOBBIIICHUE YPOBHS OSKOJIOTMYECKOM KyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA IIOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCJIEICTBUNA IS
OKPY’KaIOLIEN CPEbl;

OCO3HAaHHME TJI00aJBLHOTO XapakTepa IKOJIOIMUECKUX MpoOjeM U MmyTed ux
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIB30BaTh IPUOOpETaeMble MpPU H3YyYEHUU OUOIOTUU
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
IPUPOIOIIONIb30BaHUEM  (COONIIOICHHE  TPaBWJI  TIOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX HAa COXPAHEHUE pPAaBHOBECHS B JKOCUCTEMAX, OXpPaHy BHIOB,
AKOCHUCTEM, OHoCchephl);



AKTUBHOE  HEINPHUITUE JICWCTBHM, NPUHOCAIIMX BPEd  OKPYXKarOLIEH
OPUPOAHON Cpele, YMEHHE MPOTHO3MPOBATHh HEOJArONPHUSATHBIE 3KOJIOIMYECKUE
NOCJIECTBUSA NPEANPUHUMAEMBIX JEHUCTBUI U MPEJOTBPAILATD UX;

HAJIU4ME Pa3BUTOrO FKOJOTHUYECKOIO MBIIUICHUS, 3KOJIOTHYECKOU KYIbTYPBI,
OIbITa JESTENbHOCTH IKOJIOTMYECKOM HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMAIIBHOMN
IIPaKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU NEATEIBHOCTH YKOJIOTHUECKON
HAIIPaBJIEHHOCTHY;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOIO Ha JHUAJOre
KYJIbTYpP, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIECHCTBOBAHHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpPbl KaK CpEACTBa
B3aUMOJICHCTBHS MEXKY JIFOJAbMH U MIO3HAHUS MUPA;

NOHMMaHUe crneuu@uKkd OHOJIOrMM KakK HayKd, OCO3HaHUs €€ poju B
(GbopMHUpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
OPEICTaBICHUs 00 OKpYXKAlolleM MHUpE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEW M pEHIeHUH MpolJemM
COXpaHEHUS IPUPOTHOI'O PAaBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTUU JIJISi COBPEMEHHOM LMBUIU3ALUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTHSA MEAMUIMHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelaTh pPECYpCHbIE TPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BBIX0Ja U3 II100aTbHBIX IKOJIOTHUECKUX MPOOIeM U
o0ecrieueHusi  Iepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PalMOHAIHLHOMY
UCTIOIB30BAaHUIO MPUPOIHBIX PECYpcoB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYUYEHMHM OHOJOTMYECKUX 3HAHMM B IENsIX
HOBBIIIEHUST OOIIEH KYJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW I'PaMOTHOCTH OOydarouiuxcs, (popmMupyeMoin
IpY U3yYE€HUU OMOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh IIOJy4yaeMble 3HAHUS I aHajliu3a U
OOBSICHEHHS SIBIICHUU OKPYKAIOLIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAaHHbBIEC 3aKIIOUEHHS Ha OCHOBE HAayyHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbIO MTOJIYYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO HCHOIb30BATh OMOJOTMYECKHE 3HAHMS IS
pelieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHWE LIEHHOCTH HAYYHOH JAESATEIbHOCTH, TOTOBHOCTH OCYILECTBJISATH
IPOEKTHYIO M HCCIIEA0BATENBbCKYIO AESITEIBHOCTh HHAMBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUI0 U
caM0o00Opa30BaHUI0, K AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHUN MO OWOJOTMU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble 71  (OPMUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIUXCS
MEXIUCUUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIEC MOHSTHS, OTPAKAIOIIUE
[[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SABJICHHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIe/OBaHMe,  HAONIOJEHHE, HW3MEPEHUEe, DKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIE yueOHble JeMcTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIEC,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMM OO0Yy4YaloIIMUXCs, CIOCOOHOCTh
oOy4Jarommxcs UCIIOIb30BaTh OCBOECHHBIE MEXKIUCIUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpPCaJbHbIE Yy4eOHbIE JCHCTBHUS B
MO3HABATEIHLHON U COITMAIBLHOMN ITPaKTHKE.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHHUS MPOTPAMMEBI CPEIHET0 OOIIero
00pa30BaHuUs IOJKHBI OTPaXkaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMOo3HABaTeJIbHbIMHU
AeCTBUAMMU:

1) 6azoBble JJOrHYeCKHE TeiiCTBUSI:

CaMOCTOSITEIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IIPU OCBOCHMHU 3HAHUW MPUEMBI JIOTUYECKOI'0 MBIILICHUS
(aHaym3a, CUHTE3a, CPaBHEHHUSI, KIIacCU(pUKAIIUHA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX TOHSATUN (BBIJCISATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMHU TTOHSITUSIMH);

OMpENENATh IeNHU JASATEILHOCTH, 3aJaBas mapamMeTpbl W KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AESTEIbHOCTH C MTOCTABJICHHBIMHU 1IEJISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKUBOU MIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYyXJCHHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUSI B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICIIbHBIC CpencTBa TUTSt peICTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHUN B M3yYae€MBIX OMOJIOTHYECKUX OOBEKTaX, a



TaKKE  MPOTHBOPEUYMH  Pa3HOrO  pojia,  BBIIBICHHBIX B Pa3iIU4YHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a HMEIOIINXCS
MaTepUAIIbHBIX U HEMAaTEepPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B IEATEIHHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB
IEJISIM, OLICHWBATh PUCKU TOCIIEICTBUMN AEATEIHbHOCTH;

KOODAMHHUPOBATh W  BBHIMOJHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAJILHOTO M KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPHU PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE TeHCTBHUA:

BJIJICTh HABBIKAMU Y4€OHO-MCCIIEIOBATENLCKON U MMPOCKTHOMN JESITETFHOCTH,
HaBbIKAMHU  pa3pelieHus MpodsieM, CHOCOOHOCThIO M  TOTOBHOCTBHIO K
CaMOCTOSITETLHOMY TTOUCKY METOJIOB PELICHHSI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 WHTEpPHpeTalH, MNPeoOpa3oBaHUI0 M TNPUMEHEHHIO B Y4e€OHBIX
CUTYaIUsIX, B TOM YHUCII€ IPU CO3TaHUU YU€OHBIX M COIIMAIBHBIX IPOEKTOB;

(dbopMupoBaTh HAYYHBIA THUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOIIOTHCH,
KJIFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpMYIUpPOBATH COOCTBEHHBIE 3aJady B 00Opa30BaTEIbHOM
JESITeNbHOCTU U )KU3HEHHBIX CUTYAIHSIX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalu3WpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJIEHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOJE pELICHUS 3aJaud pe3yibTaThl,
KPUTHYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIISATh IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
NeNCTBUS B MPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIIbHYIO M TMPAKTHUYECKYHO0 00JacTh
KHU3HEICATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJEH, MpEIaraTb OpUTMHAIbHBIE MOAXOJbl U pEHICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

3) padora ¢ nHpopmManue:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTe y4eOHOro
nocoOus, Hay4IHO-TIONMYJIAPHOM JUTEpaType, OHMOJIOTHUECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UpPOBATh



MH(POPMAIUIO Pa3IMYHBIX BUAOB U (POPM Mpe/CTaBICHUS, KPUTHUECKU OLEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orbope Ouonornueckor MHMOpPMALMK, HEOOXOIUMOM Il BBITTOJHEHUS Y4eOHBIX
3ajady;

OpUOOpETaTh OMNBIT MCMOIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3TUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Oounonornyeckor uHpopmaluu (cxembl, rpaduku, AuarpaMmsbl, TaOIUIbI, PUCYHKH
" [pyroe);

UCMOJb30BaTh HAay4YHBIH $3bIK B KayecTBE CpeAcTBa IpU pabore ¢
Oouonornueckoi uH(pOpManuend: TNPUMEHATh XUMHUYECKHE, (QHU3UYECKHEe U
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (OpMYyJbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCNOJIb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHUE  CPENCTBA
HarjasiAHOCTH;

BJIAJECTh  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAINH,
UH(GOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBJ1aieHHe YHHBEPCAJbHBIMUA KOMMYHUKATHBHBIMY /1ICHCTBHSIMM:

1) oO1eHme:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WIM JUCKYCCHUM MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIbHO BBINOJIHEHUS MpeaIaraeMoil
3a/1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3ULHNA APYIMX YYaCTHHKOB
JUanora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOILEHUSA, IOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalluH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PAa3JIUYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHSA, MOHUMATh
HaMEpEHUs IPYruX JItOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOU (popMe (HOpMyJIUpOBaATH CBOU BO3PAKEHUS;

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

2) cOBMeCTHAasl 1eATeJIbHOCTb:

IOHMMAaTh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOM M WHIUBUAYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTUYECKON MPOOIEeMbl, 00OCHOBBIBATH HEOOXOAUMOCTh
OpPUMEHEHUS TPYNNOBBIX ()OPM B3aUMOAECHCTBUS NIPU PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX NEHUCTBUHA C Y4YETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)10T0 YieHa KOJIJIEKTHBA;



IPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacupenensTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHUKA KOMaHIbl B
o0l pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEHU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLMSIX, IPOSABIISATh TBOPYECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PEryJATUBHBIMU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCTIOIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MPOOJNEM H HX
pELIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUN LIE€JEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JECHCTBHSIX M MOCTYIKAaxX IO OTHOLICHHUIO K JKUBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa3oBaTEIbHOM
NEATEIbHOCTU U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NpoOJeMbl € YUYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPEATOUTECHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JieJIaTh OCO3HAHHBIA BHIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH SpYyAULMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJaJe€Th  HABbIKAMM  TIO3HABATEJIbHOM  peduiekCMW Kak  OCO3HAHMS
COBEpIIAEMBIX JACHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YJIbTaTOB U
OCHOBAHMI, UCIOJB30BaTh MPUEMBI peIEKCUU JJIA OLEHKH CUTyalu, BbIOOpa
BEPHOI'O PEUICHNS;

yMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NIPUHUMATh PEMIEHUS MO0 HUX
CHIDKEHHUIO;



IIPUHUMATh MOTUBBI M apryMEHTHl JPYIHX IPU aHaJWu3€ pPe3yJIbTAaTOB
NEATEIBbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apryMEHTHl JPYIUX IPU aHajlu3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIHX HA OIMIUOKH;

pa3BUBATH CIIOCOOHOCTH OHUMATh MUP € MO3UIMH JPYrOro YeJoBeKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmernpie pe3ynabTaThl ocBoeHHs mporpamMmmbl COO mo Ouonorum Ha
0a30BOM ypOBHE BKIIIOUAIOT crerupuyeckue ajas yueoHoro npeamera «bruonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JIEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMU U
npeoOpa3oBaHUIO 3HAHWM, BUJIbI JAESITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX Y4E€OHBIX CUTYallUsX, a TaKXkKe B PEaJbHbIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Owosoruedl. B mporpamme mnpenMeTHbie
pe3yNbTaThl MPEACTABICHBI IO T0JIaM 00yUYEHUSI.

IIpenmeTHble pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MHpa U HAy4HOI'O MHPOBO33PEHHUS, O BKIIAJE POCCHUICKUX U
3apyOeKHBIX Yy4YEHBIX-OMOIIOTOB B pa3BUTHUE OHONOTHH, (PYHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJIEpKaHUE OHOJIIOTMYECKUX TEPMUHOB WU TOHATHUM:
KHU3Hb, KJETKa, OpraHu3M, Mera0oiau3M (0oOMEH BEIIeCTB M IpeBpallleHue
SHEPIruM), TOMEOCTa3 (CaMOpEryJisiiius), YPOBHEBAsI OPraHU3AIMS KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3JIaratb OWOJOTMYECKHE TeopuHu (KJIETOYHasi, XPOMOCOMHaf,
MyTallMOHHAsA, IEHTpajbHas JO0rMa MOJIEKYJSIpHOM Ouomorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 eHTpax MHOrooOpasusi u
NPOUCXOXKJIEHUS KyIbTypHbIX pactenuid H. M. BaBuiioBa), onpenensTe rpaHuLibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOT'O MMO3HAHUS B OMOJOrMU: HAOIIOEHUE U
OMMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alus U NpOBEICHUE
OMOJIOTMYECKOr0  DKCIEPUMEHTAa,  BBIABW)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYUHBIX TOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JieNaTh BBIBOJBI HA OCHOBAHUH MOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJENATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEILECTB W IMpPEBpAIlCHUs] 3HEPTUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO0 ¥ JHEPreTUYecCKOro OOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIJIOJOTBOPEHMSI, PA3MHOXKCHHS, WHANBUAYAIBHOTO Pa3BUTUS  OpraHM3Ma
(oHTOT€HER);

YMEHHUE NPUMEHSATh MOJyYEHHbIC 3HAHUS AJI1 OOBACHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUMN, IJISI MPUHITHS MPAKTUUYECKUX PEHICHUH B TOBCETHEBHOM
KHU3HU C Ienplo obecredeHus 0€30MacHOCTH CBOETO 3J0POBbSI M 30POBBSA
OKPY>KaIOIKX JII0/IeH, COOII0IEHUS] HOPM IPAMOTHOI'O IMOBEACHUS B OKpY Karowieil
OPUPOTHON Cpeae, MOHUMaHHE HEeOOXOTUMOCTH HCIOIb30BAaHUS JTOCTHKEHUI
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTUI JUTS PalMOHAIBHOTO
IPUPOJONOIb30BaHMS;

YMEHHUE peulaTh JJIEMEHTapHbIE TE€HEeTHMYECKHE 3aJaud Ha MOHO- H
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUICHHOE HaCJeJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAaHUS JUIsl TIPEJCKa3aHUsl HACIENOBaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINONHATH JIa0OpAaTOPHBIE M TpPaKTUYECKue paboThl, COOII0IATH
OpaBWIIa MpU padoTe ¢ y4EOHBIM U 1a00OPATOPHBIM 00OPYI0BaHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTMYECKOT0  COJEP)KAHUSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUSA U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpMAIMKU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIIEIOBaHUI B OHOIOTHUH,
MeIUIIMHEe, OMOTEXHOIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ass OMOIOTMUYECKYI0 HH(POPMAIMIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN amapaT OMOJIOTUH.

IIpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buonorus» e 11
Kaacce TOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUHU B CUCTEME HAYYHOI'O
3HAHUSl E€CTECTBEHHBIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HayYHOW KapTHHBI MUpPa U HAYYHOI'O MHUPOBO33PEHMs, O BKJIAJ€ POCCUHCKUX U
3apyOeXHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTUE OHOJOTHM, (PYHKIUOHATIBHOU
IPaMOTHOCTH Y€JIOBEKA [Tl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBaTh COJepKaHWe OWOIOTHYECKUX TEPMUHOB WU TIOHATHHM:
BUJ, MOMYJSLKA, TeHOPOH/, IBOJIOLMS, ABMKYIIME CUIIbI ((PaKTOPHI) SBOIIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PAKTOpHI,



DKOCHUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEIYIEHThI, I[eNd NUTaHUS,
AKOJIOTMYEecKas nmupamuaa, OuoreoreHos, ouocdepa;

yMEHUE u3JIaraTb OWUOJIOTMYECKHME TeopuHu (dBOMIOLUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, uepenoBaHusl riIaBHBIX HAIpPaBICHUN H
nyteit sBomonuu A. H. CesepuioBa, yuenuss o 6uochepe B. . Bepnanckoro),
OTIPEACISTh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJOTUU: HAOJIIOICHNE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHWI, OpraHU3alusi U IPOBEACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIJBIKCHUE  TUIIOTE3bl,  BbBISABJICHUE
3aBUCUMOCTH MEXKAY HCCICIYEMbIMUA BEIMYMHAMHU, OOBSICHEHHUE MOTyUYCHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHSTHH, TEOpUW W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTATOB,;

YMEHHE BBIJICTSATh CYHIECTBEHHbIE NPU3HAKKW CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, TMONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOTreOlleHO30B M JKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEIACTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCUCTBUSI SKOJOTMYECKUX (DAaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TOTOKAa HYHEPrUM B DSKOCHUCTEMAaxX, AHTPONOIE€HHBIX H3MEHEHHH B
AKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMUYECKHX
LUKJIOB B Onocdepe;

YMEHHE MPUMEHATH IOJYYEHHbIC 3HAHUS JJIsi OOBSICHEHUS] OMOJIOTHYECKUX
IPOLIECCOB W SIBJICHUH, JJISl MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOU
KHU3HU C 1eTplo olOecrieueHuss O0e30IacHOCTH CBOETO 3J0POBbS U 310POBbS
OKPY’KAIOUIUX JIF0JIeH, COOII0CHUS HOPM TPaMOTHOI'O TTOBEJICHUS B OKPY Karoen
IPUPOJHON Cpele, MOHMMaHHWE HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHKCHUHN
COBPEMEHHOW OMOJIOTHH JIJIs1 PAIIMOHATILHOT O IPUPO/IO0TI0JIb30BAHNUS;

yMEHHUE peliaTh dJIEeMEHTapHbIC OMOIOTHYECKHE 3a]a4H, COCTABISATh CXEMBI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

yYMEHHUE BBINOIHATH JIA0OpATOPHBIE U MpPAKTUYECKHUE paldoThl, COOMIOAATh
npaBujia Ipu padboTre ¢ ydeOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJEP>KAHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  I[JIOOAIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM ungposbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
bubnunorexa LIOK
L bronoris kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBBbIC CHCTEMBI M UX OpraHUu3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
. bubmnoreka [JOK
3 XHWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKH 8 1 1 httos://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 JKusHenesTeIbHOCTh KIIETKHA 6 0 0,5 httos://m.edsoo.ru/7f41c292
5 Pa3zmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 1 bu6mmoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTS U HI3MEHUHBOCTD 8 1 15 bu6anoreka LIOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
Cenexmust opranu3mMoB. OCHOBBI bubnmnoreka [JOK
7 3 0 0
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
bubnaunorexa LIOK
8 P 1 0 0
©3CPBHOC BpeMit https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4,5



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m pasi Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bubnuorexa [IOK
1
1 IBOMIOUHOHHAT OHOOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 1 05 bubnnoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OpraHu3MEI i OKpyXaiolas cpeia > 0 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo01iecTBa ¥ SKOJIOTHIECKHE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7fA1ccT4
bu6nmmoreka [IOK
1 0
> Peseprioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne undgposbie JonoaHuTeIbHAS
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE uHdopmauus
padoThbI padoTsI
pecypchbl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1b1 TO3HAHUS KUBOU
npuponsl. [Ipakrnueckas
) pabota Ne 1 «Mcnonp3oBanue 1 0 05 bu6mmoreka [IOK
Pa3IMYHBIX METOJIOB IIPU https://m.eds00.ru/863e6122
M3Y4YEeHUU OMOJIOTHYECKHIX
00BEKTOBY
3 buonoruyeckue cucTeMsl, 1 0 0 bubmuorexa [JOK
[IPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHUYECKUI COCTaB KIETKH. 1 0 0 bubmuorexa [JOK
Bopna u MmunepasibHbIE COJIH https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 0 0 bu6mmoreka [IOK
0enKoB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHEe
katanu3atopsl. JlabopaTtopHas
5 pabota Ne 1 «M3yyenue 1 0 05 bu6mmoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMUIIa3bl WK KaTaaas3bl)»



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

but6mmoreka [IOK

7 .
Yratepontt. Jummer 0 https://m.edso00.ru/863e6870
Hyxnennoseie kucnotsl. ATO
8 KoHntponbHas padora:" 0 bubmmorexa LOK
P P ] Y https://m.eds00.ru/863e6d5c
XHUMHUYECKUH COCTAaB KIETKH'".
9 HcTopus 1 MeToAbl U3y4eHUs 0 bubnuorexa LIOK
KieTku. Kinerounas reopus https://m.edso0.ru/863e6e88
10 KiteTka kak memocTHas sKuBas 0
cucrtema
CrpoeHune 3yKapuoTH4ECKOU
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
. bubnuorexa [JOK
KJIETOK PaCTEHUH, )KUBOTHBIX,
11 oHBOB 1 GaAKTEOMI 1o 0.5 https://m.edso0.ru/863e6ff0
p p A https://m.eds00.ru/863e716¢
MHKPOCKOIIOM Ha I'OTOBBIX
MUKpOIIpenaparax u ux
OTIMCAHUEC»
OOMEH BelecTB Win Bbu6mmoreka [JOK
12 0
MeTaboJIn3M https://m.eds00.ru/863e766¢
bu6mnoreka LIOK
13 ) . X 0
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmoreka [JOK
14 C) i1 00 0
HEPIETHHCCIIH OOMEH https://m.edso0.ru/863e7aae
15 buocunres 6enka. Peaknus 0 bubmuorexa [IOK
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
16 Tpaucnauus — OGuOCHHTE3 0 bu6muoreka [IOK
Oenka https://m.eds00.ru/863e796e
17 Hexknerounsie popmbl )KU3HU 0 bubmuorexa [JOK



https://m.edsoo.ru/863e6870
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/863e796e
https://m.edsoo.ru/863e796e

— BUPYCHI

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

DopMbl pa3MHOKEHUS

bu6moreka [JOK

18 T —— 0 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
JKM3HEHHBIN UK KIETKU.
Jlenenue xieTku. MuTos.
JlaGoparopnas pabora Ne 3
19 «HaGiIOI[SHHC 15[1/1T033. B 0.5 bubmmorexa [OK
https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIlKa
JyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
. bubmuoreka [JOK
20 Meiios 0 https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
O11010TBOpPEHUE. BuGmorexa LIOK
21 JlaGopatopras pabora Ne 4 05 https://m.eds00.ru/863e81b6
«3yueHne cTpOCHHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
NunuBunyansHOE pa3BUTHE
opranu3MoB. KoHTponbHas
22 pabota: "Pa3mMHOXeHHE U 0 Bubmorexa LIOK
https://m.eds00.ru/863e8436
WHIWBHIYaIbHOE Pa3BUTHE
OpraHu3moB".
I'eneTnka — Hayka o
23 Hacne;[CTBeHHocyTKH u 0 bubmorexa LIOK
https://m.eds00.ru/863e86f2
U3MEHYHBOCTH
24 3aKOHOMEPHOCTH 0 but6mmoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HACJICIOBaHUS MPU3HAKOB.
MounorubpumaHoe
CKpeIINBaHHe

https://m.edso0.ru/863e8878

25

JlurubpuiHoe CKpeIrBaHue.
3aK0H HE3aBUCUMOTI'O
HaCJIe0BaHUS IPU3HAKOB

but6mmoreka [IOK
https://m.edso0.ru/863e89a4

26

CuemieHHOE HacJe10BaHUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3ydyeHue
PE3yJabTaTOB MOHOTUOPUTHOTO
U JIATHOPUTHOTO CKPEIITHBAHHMS
y Ip030(UITBI HA TOTOBBIX
MUKpOTIpenapaTax»

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

27

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
MOJIOM

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

M3MeHYHBOCTb.
Heunacnencrsennas
W3MEHYHBOCTh. JlJabopaTopHas
pabota Ne 6. M3yuenue
MOIU(PHUKAITIOHHOM
M3MEHYUBOCTH, IOCTPOCHUE
BapUAIMOHHOTO Psijia U
BapHAIIMOHHON KPUBOM»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencreeHHas
U3MEHYMBOCTh. JIJabopaTopHast
pabota Ne 7. «AHanu3
MyTaIui y 1po30Quibl Ha
TOTOBBIX MHUKpOTIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

I'eHeTuka yenoBeka .

30 [TpakTueckas padora Ne 2. 1 05 bubnuorexa [IOK
«CocTaBieHue U aHaIN3 https://m.eds00.ru/863e8d78
POIOCTIOBHBIX YEJIOBEKAY.
PeseprubIil ypok. O60061eHNE
31 o Teme «HacnmencTBeHHOCTD U 1 0
M3MEHYUBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa U 1 0 bubnuorexa [JOK
rpowuecc https://m.eds00.ru/863e9214
JlocTrxeHus
MeTtoabl U AOCTHKEHUS CEJIEKIINU
33 CEJIEKIIMU PACTEHUN 1 1 0 bubmmorexa LIOK pacTeHuil u
https://m.edso0.ru/863e9214
KUBOTHBIX YKUBOTHBIX
JloHckoro kpas.
34 buorexHonorus kak orpacib 1 0 bu6mmoreka [IOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34 45

I[TPOTPAMME



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 nugposbie JonoHuTEIBHAS
n/n Tema ypoxa Bceero Koutpoabupie | Ipaxruyeckue oOpa3oBaTe/ibHbIE uH(popManu
padoThbI padoTbI
pecypchbl

1 DBOIIONHSA U METOJIBI €€ 1 0 0 bubmuorexa [JOK
M3yUYCHHUS https://m.edso00.ru/863ea20e

5 Hcropus passutus 1 0 0 bu6mmoreka [IOK
MpeACTaBICHUI 00 IBOJIIOITUN https://m.edso0.ru/863e9570

but6mmoreka [IOK

3 MiticposBomiors 1 0 0 https://m.edso0.ru/863e9cle
[Momynsmust kak IeMeHTapHast
€IMHUIIA BUJA ¥ SBOJIOIIH.

4 JlabopaTtopHnast pabota Ne 1 1 0 05 bu6mmoreka [JOK
«CpaBHEHHE BUJIOB TIO https://m.edso0.ru/863e99¢c6
Mopdoornaeckomy
KPUTEPHUIO»

BIKYIITUE CHUITBI
5 gneMZIIfTapHHe (akxTopsI) 1 0 0 Bubmroreia LIOK
https://m.edso0.ru/863e9da4
ABOJTIOIUN

6 EctectBenHsIit 0TOOp U €ro0 1 0 0 bubnuorexa [JOK
dbopMbI https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BONIIOLINM:

PUCTIOCOOJIEHHOCTh

7 OpraHu3MOB U 1 0 05 bu6muoreka [IOK
BUJI000pa30BaHuUE. https://m.edsoo0.ru/863e9fde
Jlaboparopnas pabota Ne 2
«Onmcanue



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

MPUCTIOCOOTIEHHOCTH
opra’usma u eé
OTHOCHTEIJILHOTO XapaKTepa

Hanp ABJICHHUA U IyTU

bu6anoreka LIOK

8 MAaKpO3BOITIOLINHT 0 https://m.edsoo0.ru/863e9cle
HeoOpaTuMoCTh 3BOIIOINH.
9 Konrponsnas pabora 0
"DBoIOIIMOHHAs Ouonorus".
10 Uctopus xxu3Hu Ha 3emiie u 0
METOJIbI €€ N3yUeHUs
11 ['unoTte3sl MPOUCXOKACHUS 0 bu6muoreka [IOK
JKU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 0 bubmuorexa [IOK
3paM U NepuoiaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ITaITbI BOTIOIUN
PaCTUTENTBHOTO U KHUBOTHOTO
13 mupa. [IpakTrueckas padbora 05 bu6mmoreka [{JOK
Ne 1 «M3yuyeHune nckomnaemoix https://m.edso0.ru/863ea8bc
OCTaTKOB PAaCTEHUH U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cuctema 0 bubnuorexa [JOK
OpPraHUYEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIONHS YeIOBEKA 0 bubmuorexa [JOK
(anTpOmorexHes) https://m.edso0.ru/863eac2c
16 JBwxymue cuibl (HakTopsl) 0 bu6muoreka [IOK
AHTPOTIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJHH DBOIIOINH 0

YCJI0BCKa



https://m.edsoo.ru/863e9c1e
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

18

YenoBeueckue pacel 1
[IPUPOJHBIE a1alTaluu
4eJI0BEKa

bu6moreka [JOK
https://m.edsoo.ru/863eaea2

19

PesepBHblii ypok. O60611eHNE
1o Teme «BO3HUKHOBEHHE U
Pa3BUTHE )KU3HU HA 3eMJIC»

20

OKoJIorus Kak HayKa

21

Cpensl oOuTaHus u
AKOJIOTHYECKHE (PaKTOPBI

bu6anoreka LIOK
https://m.edsoo.ru/863eafec

22

AbGuoTtndeckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue
0COOCHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHUSY.
JlaGopaTtopnast pabota Ne 4.
«BnusiHME cBETA HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

Bbu6moreka [JOK
https://m.edso0.ru/863eb10e

23

buotnueckue pakropsl

but6mmoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKUE
XapaKTEPUCTUKU MOMYJISALINUHN.
[TpakTrueckas pabota Ne 2
«IToncuét mIoTHOCTH
MOMYJISILIUIA Pa3HbIX BUIOB
pacTeHuin»

0.5

25

Coo0bmiecTBa OpraHu3MOB —
OHoLIEHO3

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHUECKHUE CHCTEMBI
(3KOCHCTEMBI)

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
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

OCHOBHBIE ITOKa3aTenu

97 9KOCHUCTEMBI. JKOJIOTUUECKHE 1 0 bu6mmoreka [IOK
nupamusl. CBoiicTBa https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
OxpaHa
28 [TpupoHBIE SKOCHCTEMBI 1 0 FIPHPOIEIX
IKOCUCTEM
JloHCKOrO Kpas.
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 0
30 buocdepa — rnobanpHas 1 0 bu6nuorexa [IOK
’KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU 1 0 bubnuorexa [JOK
CyIecTBOBaHUS Orocdepbl https://m.edso0.ru/863ebd16
39 YenoseuecTBO B Onochepe 1 0
3emin
DKOJIOTHYECKHE
CocymiecTBOBaHUE TPUPOIBI U bu6mmoreka [IOK
33 1 0 poOIeMbI
4eJI0BEYeCTBA https://m.edsoo.ru/863ebale
JloHCcKorO Kpas
PesepBubiil ypok. O600611eHIE
34 TeMbl «Coo01IecTBa u 1 0
HKOJIOTHYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 55

[NPOI'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUK O MECTE W POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTCCTBCHHO-HAYYHON KapTUHBI MUpPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUHCKUX M 3apyOekKHBIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE
Ouosoruy; (QyHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHHue packpeiBaTh COJACp)KaHWE OHOJIOTHYECKUX TEPMUHOB U
MOHSTUIN: )KU3Hb, KJIETKA, OPraHU3M; MeTa0om3M (OOMEH BEIIECTB H
MpEeBpaIeHUEe SHEPruM), TOMEOCTa3 (caMoperyisius), YypOBHEBas
OpraHHu3aIus JKUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHUE (PETPOTYKIIHS),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

VYMmeHnue uznaraTb OMOJIOrMYECKUe TEOpUM (KJIETOYHAsl, XpOMOCOMHas,
MytanuoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.W. BaBunosa) u
yueHHs (0 LIEHTpax MHOToo0pa3usi M MPOUCXOXKIEHHS KYIbTYPHBIX
pactenuii H.M1. BaBunosa), onpenensTe rpaHULbl UX TIPUMEHUMOCTH K

ZKHUBBIM CUCTEMaM

YMeHue BiajeTh METOJaMHM HAaydyHOrO IIO3HAHUS B OHOJIOTUHU
(HabmroleHNEe M OMHUCAHME JXUBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTHYECKOTO  SKCIIEPHUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCJIElyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]'[BTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VYMmenue BBIACIIAATh CYHICCTBCHHBIC IIPU3HAKH BHPYCOB, KIICTOK
IMPpOKapuoOT MW IYKApHUOT, OJHOKJICTOYHBIX U MHOT OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TMPOIECCOB OOMEHAa  BEHIECTB U
MpeBpalleHus] dHEPTUU B KIETKEe, (OTOCHHTE3a, IUIACTUYECKOTO U
OHEPreTHYecKoro  oOMeHa,  XEMOCHWHTe3a, MHTO3a,  Meio3a,
OIJIOZIOTBOPEHHSI,  PAa3MHOXCHHS, HWHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTCHE3)




YMeHne TpUMEHSATh TOJYYCHHBIE 3HAHUS I OOBSCHEHHUS
OMOJIOTHYECKUX TPOIIECCOB U SIBJICHUH, JUISI IPUHATUS TPAKTUYECKUX
pelIeHnid B MOBCEAHEBHOM KU3HU B LIENAX oOecnieueHns 6€30macHOCTH
CBOETO 37I0POBbsI M 3JJ0POBBS OKPYKAIOIIUX JIFOJIeH, COOMIOICHNS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalollell MpUPOAHON  cpere;
MMOHUMaHUE HE00XO0TUMOCTH HCIIOJIb30BaHUs JIOCTHKEHUI
COBPEMEHHOW OWONOTMM ¥ OMOTEXHOJOTHH JUIsi PalOHAIBHOTO

IpUPOAOIIOJIb30BAHUA

YMmenue pemaTtbh 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3ajadhd Ha MOHO- U
,I[I/IFI/I6pI/II[HOe CKpCHIMBAHUC, CHCIINICHHOC HACJICAOBAHHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOI‘ (¢} CKpCUINBaHUA JIIA NpCaACKa3aHuA

HaCJICOAOBaHU IMPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH J1TA0OpAaTOpHBIE M TpAKTHUYECKHue paboTsl,
cobmonaTh mpaBuiaa nHpu pabore c ydeOHBIM U JTaOOPaTOPHBIM

o0opynoBaHuEeM

YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJOTrMYECKOr0 COAEPKaHUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3anyuHbIX UcTOYHHKOB (CMMU, HayuHO-TIOMYJIsIpHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEeIOBaHUNW B OUOJIOrUH,

MCEIUIHHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHbIE MHCbMEHHbBIE M YCTHBIE COOOIICHMS,
000011ast OMOTIOTHUECKYI0 HH(POPMAINIO W3 HECKOJBKUX HCTOYHUKOB,

I'pPaMOTHO HMCIIOJIB30BATH MMOHATUHHBIN arapar OHOJIOruHn

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMbIe NPpEeAMETHLIC PE3YyJIbTAaThl OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 oﬁmero 06pa30BaHI/IH

CpopMUpOBAaHHOCTh 3HAHUM O MECTE W POJIM OUOJOTHU B CHUCTEME
Hay4HOT'0 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTHHBI MUpPAa U HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIE POCCHUICKHUX M 3apyOekKHBIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE
O6uosoruy; (PyHKIMOHAIBFHOM TPAMOTHOCTH 4YeJIOBEKa IJisi PEIICHUs

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTHYECKUX TEPMUHOB U

TOHSATUI: BUJ, TOMYJISIUSA, TeHO(OH, SBOJIONNS, IBKYIIAE CHIIBI




(dbakTopsI) 9BOJTIOIINH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BH1000pa30BaHME, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
MPOAYIICHTBI, KOHCYMEHTHI, PEIYIICHTHI, ey  MUTaHus,

9KOJIOTHYECKas TUpaMKIa, OuoreoreHo3, ornocdepa

VYMeHue uznaraTb OMOJIOTMYECKHE TEOPUU (IBONMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYecKas  TEOpHUs  HSBOJIOLUHM), 3aKOHBl U
3aKOHOMEpHOCTH (3apojbimieBoro cxojactBa K.M. bapa, uepenoBanus
IVIaBHBIX HampasiaeHuil u myrei spomonuu A.H. Cesepuiosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensiTh TpPaHUIBI X

MNPUMCHUMOCTH K ) XUBBIM CUCTECMaM

YMeHue BIajeTh METOJaMH HAaydyHOrO TIO3HAHUS B OHOJIOTHUH
(HabmroleHNe M ONMUCAHME XHUBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJOTUYECKOTO  JKCIIEPUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
WCCIIEAYyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMmeHnne BBIJIEIISTh CYILIECTBEHHBIE MIPU3HAKA CTPOCHHUS
OMOJOrMYEeCKMX OOBEKTOB: BHUJIOB, MOMYJIALMHA, TMPOIYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOTeOIleHO30B U  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOro  0TOOpa, BHUI000pa30BaHUs, IMPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUSA HKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI,
[IEpEHOCa BELIECTB U IIOTOKA YHEPIUU B YKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue [OpUMEHSATh [OJIyYe€HHbIE 3HaHUS AN OOBSICHEHUS
OMOJIOTMYECKHUX MPOLECCOB U SBICHHUM, Ui MPUHATHS MPAKTUUYECKUX
pelIeHHii B MOBCETHEBHOMN KU3HU B LENAX 00ecTrieueHHst 0€30MacHOCTH
CBOETO 3710POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJEH, COOJIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHHUS B  OKPYXKAKMIEH MPUPOJHON  CpEAE;
IIOHUMAaHHue HCO6XOILI/IMOCTI/I HUCIIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH AJIs1 PAllMOHAIBHOTO PUPOOTIOIb30BAHUS

Vmenue peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aga4n, COCTaBJIATH

CXEMBbI MIEpEeHOCa BELECTB U SHEPTUU B 3KOcHCcTeMax (L€ MUTaHNs)

YMeHue BbINOJMHATH JIa0OpaTOpHBIE U IMPAKTUYECKUE padoThl,
coOntofarh mnpaBwia npu padore ¢ ydyeOHbIM M J1aOOPaTOPHBIM

o0opymoBaHUEM




YMeHue KpUTHUECKH OLEHUBATh W HWHTEPIPETHPOBATH MHGPOPMAIUIO
OHMOJIOTUYECKOTr0 COJEPKaHus, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3anuHbiX UcTOYHHKOB (CMMU, HayyHO-TIOMYJIsIpHBIE MaTepHabl);

? paccMaTpuBaTh rio0asabHbIe HKOJIOTHUECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHMPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO
YMeHue co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS,
10 0000111251 GMOJIOrMYECKYl0 HHPOPMALIUIO U3 HECKOJIIBKUX MCTOUYHHUKOB,

T'paMOTHO UCIIOJIBb30BATh MOHATUMHBIN arrapar Ouosoruu




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaHUs

buonorus xkak HayKa

11

buonoruss — Hayka o xwuBoW mnpupone. Ponp Ouonoruu B (QOpMHUPOBAHUU

COBPEMEHHOU HaydHOU KapTHHBI MUpa. CrucTemMa OMOIOTHYeCKUX HAyK

1.2

Metoapl TO3HAHUS KUBOW TpHUPOABI (HAOIIOACHUE, DKCIIEPUMEHT, OMHCAHUE,
U3MEpeHue, Kiaccuukamus, MOJETUPOBAHUE, CTAaTUCTUYECKas oO0paboTKa

JTAHHBIX )

JKuBBIE CHCTEMEBI U UX OopraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus omosoruu. CBoiicTBa

OHOCUCTEM U UX pa3zHooOpas3ue

2.2

YpoBHU oOpraHu3alyd OUOCHCTEM: MOJIEKYISPHO-TEHETUYECKUH, KJIETOYHBIH,

OpraHU3MEHHBIN, MOMYISAINOHHO-BUI0BOH, 3KOCUCTEMHBIN, OMOChepHBbIH

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpO3JIEeMEHThl. Bojga wu  MuHepanbHble BemiecTBa. DOyHKIMU BOABI U

MUHEpaJbHBIX BEIIECTB B KiIeTKe. [lomnepkanne ocMoTHYeCKOro OajgaHca

3.2

benku. CoctaB u crpoeHHe OeTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHuMble W 3aMEHUMBIE AMUHOKHCJIOTBHL. AMWHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYphl OEIKOBON MOJIEKYINbI (IEPBUYHASL, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIIHM OEIKOB.

®depMeHTHl — Ouonoruueckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM
HeHTp, cyoctpatHas crnenubuyHocts. KodepmeHntsl. Burtamunbel. Otnnuus

q)epMeHTOB OT HCOPraHN4YCCKUX KaTallu3aToOpOB

3.3

VYraeBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a U Ae30Kcupub03a), Arcaxapuabl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmaj, TJIMKOTeH, IeJUII0I03a).
buonoruueckue GyHKIUHU YIIE€BOIOB.

Jlunuper:  TpurmMnepuasl,  crepounsl,  Gochomunuael.  ['mapodunsHO-
runpodoOHbIe cBOHMCTBAa. buonormueckue ¢yHkmmu smnuaoB. CpaBHEHHE

YIJI€BOJOB, OCIKOB U JIMIIU 0B KaK UICTOYHHUKOB SHCPIUU

3.4

Hyxneunoseie kucnotel: [IHK u PHK. HykiieoTuibl — MOHOMEpBI HYKJIEMHOBBIX




kucioT. Crtpoenne u Qynkmum JIHK. Crtpoenme w dynkmum PHK. ATO:

CTpoeHHEe U QYHKIIUU

3.5

I_II/ITOJ'IOFI/I}I — HayKa O KJICTKC. Knerounas TCOpH. Metoasl HU3YUCHUA KIICTOK

3.6

Krnerka kak nenoctHas xuBasi cucreMa. OOIMe NMPU3HAKU KIETOK: 3aMKHYTas
HapykHas MemOpana, monekynsl JIHK kak reHermyeckwii ammapar, cucTeMa

cuHTe3a OeJKka

3.7

Tunel KIETOK: 2yKapuOTHYECKast U MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpokapuoTHueckoi  kieTku. Kiierounas creHka Oakrepuii.  CtpoeHue
AYKApUOTUYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOMN, MUBOTHOW H

rpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, HX
¢byukiumu. [InazmaTtryeckas meMOpaHa, e€ cBoicTBa U ¢pyHkimu. Lluromnnazma u eé
opraHonipl. O HOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHJIOIUIa3MaTHUYecKas CETh
(OIIC), ammapat T'onbmxu, nuzocoMsl. [loayaBTOHOMHBIE OPraHOMIbI KJIETKU:
MUTOXOHJIpUH, IUIacTUAbl. IIponcxokaeHue MHUTOXOHAPUN W IUTaCTHI. Bunbl
wiactua. HememOpaHHbIE OpraHOMIbl KICTKH: PHOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKH, KIYyTUKUA. DYHKIIMKM OpraHOUIOB KIETKU. BriroueHus

3.9

Snpo — perynasTopHblii HeHTp KieTku. CTpoeHue sapa: sjepHas 000J0dKa,

KapHoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BEMECTB B KIIETKE

H(I/I?;HCI[C?ITGJ’IBHOCTI) KIJIICTKH

4.1

Ob6men BemiecTB, Wi MeTabomm3M. AccuMuisinus (IUTAaCTUYECKUl OOMEH) U
TUCCUMUIIALINS (PHEPreTHUECKUid OOMEH) — JBE€ CTOPOHBI €IUMHOIr0 Mpolecca
MeTtabonu3Ma. Tumbsl oOMeHa BeleCTB: aBTOTPOGHBINA U reTepoTpodHbiii. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB M MIPEBPAILEHIH YHEPTHU B KIETKE

4.2

®dotocunre3. CBeToBas U TeMHOBas ¢asbl porocunresa. Peakuuu dorocunTesa.
OddextuBHocTh PorocuHTe3a. 3HaUeHHE (HOTOCUHTE3a JUIS KU3HH Ha 3emIie.
Bnusaue ycmoBuii cpenbl Ha (OTOCHHTE3 UM CIIOCOOBI TIOBBIIICHHUS €T0
MIPOYKTHUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTe3Hpylomme Oakrepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3emiie

4.3

OHepreruyeckuii oOMeH B KkieTke. PacmiernyieHue BelECTB, BBIJIEICHHE U
aKKyMyJIMpOBaHHWE OJHEPrMM B KIETKE. OTambl JHEPreTHYecKoro oOMeHa.
I'mukonn3. bpoxxenne u ero Buapl. KuciopomHoe OKHCIEHHE, WIH KIETOYHOE

neixanue. DPHEeKTUBHOCTh SIHEPTrETUIECKOTO 0OMEeHa

4.4

Peakiun matpuuHoro cunresa. ['enernueckast unpopmanus u JJHK. Peanuzamms

reHEeTHYeCKOH HMHGpOpMaIMu B KJIETKe. | €HeTHMYeCKUd KOJ M €ro CBOWCTBA.




Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — 6mocunTe3 Oenka.

KoaupoBanue amunokucnot. Pons pubocom B OuocunTe3e Oenka

4.5

Hexnertounsie ¢opmbl xu3Hu — Bupychl. Mctopust otkpeitus Bupycon (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS U KU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHMH, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMbIC
BUpycamu. Bupyc ummynonedunura yenoseka (BMUY) — Bo3dyaurens CIIN/la.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUI

Pasmuoxenne n HHIAWBUAYAJIBHOC PA3BUTHUEC OPTaHN3MOB

5.1

Knerounslii 1wk, wWiIM JKU3HEHHBIM UMKI KieTku. MHTepdasza u muto3.
[Ipoueccrl, mpotekaromue B uHTepdasze. Permmukamms — peakiuss MaTPUYHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIUMITONAHBIA W TalUIOMJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMaTHUBI.
[luromornyeckue OCHOBbI PA3MHOKEHUS U HHAMBUAYAJIbHOTO Pa3BUTHS
OpPraHu3MOB.

Henenune kierkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonsiuue Ha

pPa3HbIX CTAAUSAX MUTO3a. bUOIOrMYECKHI CMBICII MUTO3a

5.2

5.3

@®opMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe U mojoBoe. Bumel Gecmosoro
pa3sMHOXCEHHUS: JeNICHHEe HaJBOe, IOYKOBAHHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXCHHE. HckyccTBeHHOE

KJIOHMPOBAHUC OPTraHU3MOB, €I0 3HAUCHUC IJI CCIICKINN

[TomoBoe pa3MHOKEHHE, €TO OTINYHUS OT OECIIOIOTO.
Metio3. Cragum wmeiioza. [lpouecchl, MPOMCXOASIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocoM B Mmenose. KpoccuHroBep. BHOTOTHMYECKHII CMBICT U

3Ha4YeHUe Melo3a

5.4

I"ameTrorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y JKUBOTHBIX. [losoBBIC
JKEJe3bl: CEMEHHHUKHN U SMYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMer (CriepMaTo30HI, SHIEKIETKa) — criepMaTorene3 u oorenes. OcoOeHHOCTH

CTPOCHUA HﬁHeKﬂeTOK " CIICPMATO30UI0B. OHJ'IOI[OTBOPCHI/Ie. HapTeHOFGHGB

5.5

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuoreHes). Dtanbl SMOPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpymsuus, opraHoreres. IloctamOpuonansHoe pasButue. Tumbl
NOCTAMOPHOHAJIBHOTO Pa3BUTHA: MpsSIMOe, HENpsMoe (JIuuMHO4YHOe). BiusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PaKTOpBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

PocT u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HaCJ’IC,Z[CTBCHHOCTB H U3SMCHYUBOCTHb OPIraHU3MOB




6.1

[Ipenmet u 3amaun reHeTuku. Mctopus pa3BuTusa reHeTHkd. Bkiag poccuickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKU. METONbl TeHETUKH
(ruOpUIOTOTUUECKHA, IIUTOT€HETHYCCKUH, MOJICKYJISIPHO-T€HETHYECKHU ).
OCHOBHBIC TEHETUYECKUE TOHATHA. |'eHeTHUeCcKasi CUMBOJIMKA, UCTIOJIb3yeMas B

cxXemax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, yCTaHOBiIEeHHble I'. Menaenem.
MounoruOpuaHoe ckpeuBaHue. 3aKoH eAuHOo00pa3us THUOPHIOB TMEPBOTO
nokoneHuss. IlpaBuio JOMUHUpOBaHUS. 3aKOH pacHICIUIEHUs TPU3HAKOB.
I'unoresa unctoTel ramer. [loiHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe CKpeliMBaHue. 3aKOH HE3aBUCHMOTO HACIICTOBaHUS MPHU3HAKOB.
[uroreHeTn4yeckue OCHOBBI JIUTHOPHUIHOTO CKpEIIUBAHUSA. AHAIM3UPYIOIIEE
cKkpeuuBaHue.  Vcmonb30BaHME — QHAIM3UPYIOMIETO  CKPEUIUMBAHHS IS

OIIpe/ieNICHUs] TEHOTHUIIA 0CO0U

6.3

CuernuieHHoe HacienoBaHue npusHakoB. Pab6ora T. Moprana mo cuersieHHOMY
HacjleOBaHUIO TIeHOB. HapymieHwe cremieHuss TE€HOB B pe3yJbTaTe
KpOCCHHroBepa. XpOMOCOMHasi Teopusi Haclle[CTBEHHOCTH. [‘eHeTnueckue
KapThl.

I'enernka mosa. XpoOMOCOMHOE OIpeAeTeHHE IMoja. AYTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['omoramerHsle U rereporameTHble opraHusmbl. HacnepoBanue

IIPU3HAKOB, CICIUICHHBIX C II0JIOM

6.4

W3menunBoCTh. BUIbI M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HAcJEICTBCHHAs.
Pone  cpenpi B HEHAcHEACTBEHHONW  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTH. BapwalmoHHBIA psSax W BapHallMOHHAS
kpuBasi. Hopma peakuum npusHaka. KoianyecTBeHHblE UM KaueCTBEHHBIE

IPU3HAKH U UX HOPMA PCAKIIHUU. CBolicTBa MO):[I/I(I)I/IKaLII/IOHHOﬁ HN3MCHYHUBOCTHU

6.5

HacnencrBeHHasi, WIM TE€HOTHUIIMYECKAs, M3MEHUYMBOCThL. KoMOMHAaTHBHAS
W3MEHUYUBOCTh. Melo3 U TOJIOBOM IMpollecC — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kiaccudpukanus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. YacToTa U NpUYMHBI MyTaluil. MyTtareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICACTBEHHON n3MeHunBoct H. M.

BasuiioBa

6.6

I'enetuka uyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOAbl T'E€HETUKU
YeJI0BeKa: reHeaIOTHUCCKUM, OIU3HEIOBEIH, IIUTOr€HETUUCCKUM,
OMOXMMHYECKHH, MOJEeKyIsipHO-TeHeThudecKuil. CoBpeMEHHOE OIpesesieHue
reHOoTHUIIa: MOJTHOICHOMHOC CCKBCHHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C
momomipto [II[P-amanm3a. HacnencTBenHple 3a0o0JieBaHUS 4YeIOBEKAa: TECHHBIC
0oJie3HM, OOJIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC

6one3nu. ComaTHueckue M TeHepaTHBHble MyTauuu. [IpUHLUIBI 370pOBOTO




o6pa3a JKHW3HHU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I N JICUCHUIA TCHCTUUYCCKHUX
Oosne3Heil. MeauKko-TeHETHUEeCKOEe KOHCYJIBTHPOBAHUE. 3HAUYCHUE METUITMHCKOU

I'CHCTUKHU B IIPCAOTBPAIICHUN U JICUCHUU I'CHCTUYCCKUX 3a00JI€BaHNH Y€EIOBEKA

CCJ'ICKI_II/ISI OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka M Ipolecc. 3apOKICHHE CEJIEKLUUU U JIOMECTHUKAIIMS.
VYyenne H.M. BaBunoBa 0 meHTpax TMPOUCXOXKIEHUS W MHOT00O0pa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKACHHs JOMAIIHUX XKUBOTHBIX. CopT,

opoJa, IMTaMM

7.2

CoBpeMeHHbIE METOBI CENEKIMH. MacCoBbI W HMHIWBUAYaJbHBI OTOOPHI B
CENIEKIIMM PAcTeHHl M >KUBOTHBIX. OIllEHKAa SKCTephepa. bInM3KOpoACTBEHHOE
ckpemuBaHnue — WHOpuauHT. Yuctas nuHus. CKpelMBaHUE YUCTBHIX JUHUMH.
I'eteposuc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanénnas rubpuamzauuss U e€ ycmexu. VICKycCTBEHHBIH MyTareHes u
MOJIyYeHUE NOJUIIONI0B. JIOCTHXKEHUSI CEJNeKUMU pacTeHUM, >KUBOTHBIX U

MHUKpPOOPTaHHU3MOB

7.3

buorexHosoruss kak oTpacib IPOU3BOACTBA. I'€HHas WHXKEHepus. OTallbl
co3nanust pexomOunanTHoi JIHK u Tpancrennsix opranm3moB. Kierounas
nwxkeHepusa.  Kierounsle  KynbTypbl.  MEKpPOKIOHQJIBHOE  Pa3MHOKCHHE
pacteHnii. KioHHpoBaHME  BBICOKOIIPOIYKTHUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpPTaHu3MOB. DKOJOTHYECKHE M 3THdeckue mnpodiembl. MO — renermuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIIMOHHAS ouosorus

11

DBOJIIOLIMOHHAs Teopus U €€ MECTO B OMOJIOTHH.

CugerensctBa  3Bostouuu.  IlajmeoHTonoruyeckue:  MocieA0BaTENbHOCTh
NOSABICHUS. BHUJOB B IAJIEOHTOJIOTMYECKON JIETONMCH, MEpPEeXOaHble (HOPMBIL.
buoreorpaduueckue: cxonctBo M paznauuue ¢GayH U (QIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPUOHOB Pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJH)HO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTUYHBIC, aHaJIOTUYHBIC,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MCXAaHHM3MOB HACJICACTBCHHOCTU M OCHOBHBIX METa00INIECKNX HyTefI Y BCEX

OpTraHu3MOB




1.2

OpomtonrionHass teopus Y.  [JapBuna. [Ipeanocbuiku  BO3ZHUKHOBEHUSA
JapBUHU3MA. [[BIKyIIME CHJIBI HBOJIONMU BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHHE TIPU OIPAHUYEHHOCTH PECYPCOB, HEOIpPEIEIEHHAS U3MEHYHBOCTD,

O6opn0a 3a CyIeCTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunretnueckas Teopusi dBomonud (CTD) u  OCHOBHBIE €€ TOJIOXKCHHUS.

Mukpossostonus. [Tonynsnus kak eIMHULA BUA U YBOJTIOLIMA

1.4

JBwxyume cuibl ((akTopel) 3BOJIIOLMU BHUIOB B HIpupoje. MyTalMOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHYMBOCTh. IlomynsiluoHHBIE BOJHBI U JIpeid
reHoB. M3omsamust u murpanus. EctecTBeHHBIN 0TOOp — Hampasistonuii GaxTop
sBomonud. POpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh  OpPraHM3MOB Kak —pe3yiapTaT dBojrouuu. [Ipumepst
pUCcroco0IeHUH y opraHu3MoB. ApoMop(d03bl U UANOAJANTALIHH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUJI00OPA30BaHMUS:

reorpadu4eckoe, IKOJIOTHIECKOe

1.5

MakposBomtorist.  Popmbl  3BONIOLUMHU:  (UIETHYECKAasi,  JUBEpPreHTHas,

KOHBEpreHTHas, napamuienbHas. HeoOpaTumMocTs 3BoIOLMN

Bo3HUKHOBEHUE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHaydHble TpeICTaBiICHUS O 3apOXKACHMM JKU3HM. HaydHble T'HUIOTE3bI
BO3HUKHOBEHHUSl JKU3HM Ha 3emsie: a0uoreHe3 M MaHCHEpMHs. XUMHUYECKas
ABONTIOIUA. DKCIIEPUMEHTAIBHOE TOATBEPKICHUEC XUMUYECKONW DBOJIIOIUH.
Havanpnble 3Tamer Omosiormdeckoit spomonuu. ['mmore3a PHK-mwupa. Ilepsbie

KJICTKU U UX DBOJIXOIIHA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPIraHU3MOB

2.2

Pa3Butne xusHum Ha 3emuie mo spam u nepuojam. Karapxeid. Apxelickas u
npotepo3oiickast dpbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOPHUUCKHUH,
OPIOBUKCKHM, CHIIYPUHUCKUH, JI€BOHCKHM, KaMEHHOYIOJbHbIMA, NEPMCKUM.
Me3o301ickas 5pa U €€ epruoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo3oiickas 2pa u €€ TmepuoAbl: MaJIEOrCHOBBIM,  HEOTCHOBBIMH,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIMMara U TEOJOTMYECKUX IPOLECCOB.
OCHOBHBIE ATaIlbl 3BOJIIOLUU PACTUTEIBHOTO M )KUBOTHOI'O MUpPa. ApoMOp(o3bl y
pacTeHM M >KUBOTHbIX. llosiBIeHHME, pacuBeT M BBIMMpPAaHUE TPYIN >KUBBIX

OpPraHNU3MOB

2.3

2.4

CucremMa OpraHuyeckoro Mupa Kak oOTpaxeHue HBoJoUud. OCHOBHBIE

CUCTEMATUYCCKHUEC I'PYIIIBI OPTaHNU3MOB

OBojroLMs 4esoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpencraBieHH O

MPOUCXOKACHUN YCIIOBCKA. MGTOI[BI HU3YUYCHHUA QAHTPOIIOrcHE3a. CXOI[CTBa u




pa3nuuus 4eloBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0XKEHHE YEIOBEKa.
JBmwxynme cuibl (GakTopsl) aHTpororenesa. HacnencTBeHHast HI3MEHUMBOCTh U
€CTeCTBEHHbII 0TOOp. OOIecTBEHHBIH 00pa3 >KU3HM, H3TOTOBJIEHHE OPYAMi

Tpy/a, MBILLJICHUE, PEYb

2.5

OcHOBHBIE CTagUM W BETBH 3BOJIOLUU YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAepTaabckui, Yenosek
pa3ymMHbId. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacCTb

pacnpocTpaHeHus, 00bEM roJOBHOTO MO3ra, 00pa3 KU3HH, OpyAUs

2.6

YenoBeueckue packl. OCHOBHBIE OOJIBIIME PAChl: €BPOMECOUIHAS (€Bpa3HiicKas),
HErpO-aBCTPaJIOU THAS (3KBaTOpHAIIbHAS ), MOHTOJIOMTHASI (a3zuatcko-
amMepuKaHcKas). YepThl MPUCIIOCOOICHHOCTH TPEICTAaBUTENCH YeJI0BEYECKUX Pac

K YCIIOBUSIM cyllecTBOBaHUA. ENMHCTBO YyenoBeyeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpyXarolias cpeaa

3.1

OKojorusi Kak Hayka. 3aJadd U paszeibl dKOJOTMU. MeToabpl AKOJIOTMUYECKUX
UCCIIeIOBAaHM. DKoorndeckoe MupoBo33peHue. Cpebl 0OUTaHUsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPIraHU3MCHHAs

3.2

Okonornyeckue  ¢axktopsl. Knaccudukanus — skomorndeckux — (pakTopos:
abuoTHuecKkue, OMOTHYECKHME U aHTPONOIeHHble. JleficTBHE 3KOJIOrMYecKUX

(bakTOpOB Ha OPraHU3MBbI

3.3

AbGunotndeckue (QakTophl: CBET, TeMIlepaTypa, BIaXXHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHX  (aKTOpOB.

buonornueckue puTMbl

3.4

buotnueckue Qaxrtopbl. Buasl OmoTMdeckux B3aWMOJCHCTBUIN: KOHKYpEHLUS,
XUITHUYECTBO, MAapa3sUTU3M, MYTyalu3M, KOMMEHCanu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), = aMEHCAIM3M, HEUTpaiu3M. 3HaYeHHEe  OMOTHYECKUX

B3aUMOJICHCTBHI JJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOILIECTBAX

3.5

DKOJIOTUYECKHE XAPAKTCPUCTUKU MOIMYyJIsAUHA. OcHOBHEBIC IIOKa3aTCJIn
nomyJjsigquu: 4YUCJICHHOCTb, INIOTHOCTb, POXKAACMOCTb, CMCPTHOCTb, IIPUPOCT,

Murpauus. JluHaMyUKa YUCIEHHOCTH MOMYJISIUK U €€ Perysius

Coo01ecTBa 1 DKOJIOTUUYECKUE CUCTEMBI

4.1

CoobmecTBO opranm3mMoB — OworieHo3. CTPyKTypsl OHOIIEHO3a: BHIOBAS,
MPOCTPAHCTBECHHAs, Tpoduueckas (muimeBas). Buabl-momuHaHTl. CBS3H B

ouoleHo3€e

4.2

DKOJIOTHYECKUE CHUCTEMEI (SKOCI/ICTCMBI) . Tlonmstme 00 »dKocUCTEMEe H




ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MMPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (muIIEeBblE) YpOBHU O3KOcHCTEeMbl. [luieBble LeMW U CETH.
OcHOBHBIE TOKa3aTEIM HIKOCUCTEMBI: Omomacca, MPOAYKIHSA. ODKOJIOTMYECKHE
OUPAaMUIBL:  TPONYKIMH, YHCIECHHOCTH, OuoMacchl. CBOMCTBa 3KOCHCTEM:

YCTOMUYMBOCTb, CAMOPETYIISIIMSA, pa3BuTue. CyKieccus

4.3

[TpupoaHbie 3KOCHUCTEMBL. DKOCUCTEMBI 03Ep U PeK. DKOCUCTEMa XBOHHOIO MU
[IMPOKOJIMCTBEHHOTO Jieca.

AHTpOIOTreHHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (dakrop ycroitunBocTH dSKocucteM. CoxpaHeHUE

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnaackoro o Ouocdepe. I'panurisl, coctaB U CTpyKTypa
ouochepsr. XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OHMOChephl Kak
r1o0anbHOM JKOCHCTeMBl. JlMHaMH4Yeckoe paBHOBecME W oOpaTHas CBA3b B
ounoctepe. KpyroBopoTsl BemeCTB W OHOTCOXUMHUYECKUE IUKIBI 3JIEMEHTOB

(yrnmepona, azora). 3oHanbHOCTH OMochepsl. OCHOBHBIEC OMOMBI CYIIIN

4.5

YenoseuectBo B Ouocepe 3emian. AHTpOIOreHHbIE M3MEHEHUs B Ouocdepe.
['moGanbHbIEe HKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOIO  YNpaBJIEHUS MPUPOAHBIMH pecypcaMH U HX

HCIIOJB30BAaHUC. ]_IOCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IIpUupoabl




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus. 10 knacc. [Taceunux B.B., Kamenckuit A.A., Pyomios A.M. u ap.;
[Ton penaxuueit [laceunuka B.B. AxkunonepHoe obiectBo «M31aTenbcTBO
«IIpocselieHue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Pyomos A.M. u ap.;
ITon penakuueit [Taceunuka B.B. AkunonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* buonorus, 10 knacc/ bensies JI.K., e .M., Ky3uenosa JI.H. u npyrue;
non penakiueit bemsiea [[.K., JApimimuna .M., AxurionepHoe o0111ecTBO
«M3marensctBo «IIpocBemenue»

* buonorus, 11 knacce/ bensies [1.K., bopoaun [1.M., Apmmmun .M. u apyrue;
non penakiueit bensiea [1.K., JIpimimuna I''M., AxirionepHoe 00111ecTBO

«HSI{&TGHBCTBO «HpOCBeH_ICHI/Ie»

METOJUYECKUE MATEPUAJIbBI UISI YUUTEJIA
Kpacnosugora C.C., I1aBnoB C.A., XBatoB A.b. O0mmas 6uonorus:
Junaktudeckue matepuainsl 1 10—11 kmaccos.

Kpacnosunona C.C., I1aBmoB C.A., XBatoB A.b. O61mias 6uosorus:
Junaktnueckue marepuainsl 1 10—11 knaccos.

Bbonrosa 1.B. CoopHuk 3a1a4 1o o011eit OU0I0ruu ¢ perieHusIMu JJIsl



nocrynatomux B By3bl. - M: OO «OHUKC 21 Bek», «Mup u o6pazoBaHue»,
2006. — 134c.bop3osa 3B, Jlarace AM.

JunakTudeckrue Matepualibl o ouonoruu: Meroaunueckoe mocooue. (6-11 ki) -
M: T «Cdepar, 2005. — 126¢.JIepuep I'.1. O6mas 6uonorus (10-11 kmaccer):
ITogroroska k EI'D.

KonTponbsubie u camocrostenbabie padoTel/ .. Jlepuep. — M.: Dxcmo, 2007, —
240c.

Huxwumosa E.A. buonorus 10 ki, TeMaTuyeckuid 1 UTOrOBBIM KOHTPOJIb, M.,
N3n. «HanmonansHoe oOpa3zoBaHue».

Huxwumosa E.A. buonorus 11 k. TeMaTudeckuii 1 UTOrOBBIM KOHTPOJIb, M.,
N3n. «HammmonansHOE 00pa3oBaHUE.

B.C. Poxsios, E.A..buonorusi. MoaynbpHbli TpuaktuB-Kypc.M., U3 1.
«HammonansHOE 00pa3zoBaHuE».

Caiit «Pemy EI'D» JImutpus I'yuiuna.

OTtkpeIThI Oank 3ananuii EI'D, ®UIIN.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://window.edu.ru/ - enquHOE OKHO JOCTYIIa K 00pa30BaTEIbHBIM pecypcaM
(uadopmanys 0 MOATOTOBKE K YpOKaM, CTaHIapThl 00pa3oBaHusi, MHPOpMaIIHs O
HOBBIX Y4€OHUKAX U y4E€OHBIX TOCOOUSX);

http://www.biologiya.info - uadopmarmonHsiit Be0-caiiT (00yueHre OHOIOTUH);



http://www.1september.ru - Be0-caiit «O0beIUHEHHE ITEArOTMYECKUX U3JaHUI
«IlepBoe ceHTAOpPs» (CTaThU IO OMOJIOIMUB CBOOOJHOM JIOCTYIIE, UMEETCS TAKXKE
apXuB cTaten);

http://www.school-biologiya.org/ - uadopMarOHHO-METOANYECKOE U3TaHUE T10

OHOJIOTHUH.






