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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTUHM TEOPETUYECKYIO OCHOBY LIS
OTpeNIeNIeHUs] TOAXO0A0B K (DOPMUPOBAHUIO COJIEPKAHUS YUEOHOTO TMpeameTa
«buosorus» cocraBWIM: KOHIENTyalbHble TnonoxkeHus @OIrOC COO o
B3aMMOOOYCIIOBICHHOCTU  II€JIEH, COJEp>KaHUs, pPE3YJIbTaTOB OOYyYEeHHS U
TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETO
obmero oOpa3oBanus B Poccuiickoit @Deneparuu, a TakKe IOJOXKECHUS O
cnenuuke 6uonoruu, €€ 3HaYCHUH B MO3HAHUU KUBOM MPUPOJIBI U 00ECTIeYeHUN
CYILIECTBOBaHMs yenoBedeckoro ooOmiecTBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
OTpeJIeNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T TNpeacTaBlIeHHWE O IeNIX, 00 oOIei
CTpaTeruu OOYy4YeHHWs, BOCHHUTAHUS ¥ PA3BUTHSI OOYYArONIUXCS CPEACTBAMU
yueOHoro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MNPEIAMETHOE
COJep>KaHHMe, €ro CTPYKTYpy, pacmpeiclieHue 1o pazjeinaM U Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3yUEHHUsI y4eOHOro Marepuaia ¢ yuéroM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3E€H, JIOTMKA OOpPa30BaTEIHLHOTO
mpoiiecca, BO3paCTHBIX 0COOCHHOCTEHN 00y4aronuxcsl.

B nmporpaMmvme 1o OuOJIOrMHM TaKXKe YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yibTaTam
oOydueHuss B (OPMHPOBAHWM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIIBLHOU
NEeSATebHOCTU/Y4EeOHbIX JEHUCTBUII OO0ydYaronIUMXCsi MO OCBOEHHUIO COAECpPKAHUS
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xiaccel, 6a30BbIH ypPOBEHb) peain30BaH
OPUHIUIT TPEEMCTBEHHOCTH B U3YYEHUM OWOJIOrMHU, Oyarojapss 4yeMy B Hel
pPOCMATPUBAETCSl HAMNPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, IEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, PEACTABICHHUI O 37J0pOBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIICHHWEM K OKpYXKalomeld MPUPOIHON cpene.
[TosToMy Hapsny ¢ U3ydeHHEM OOIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHM yJIeJIEHO BHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM XKU3HU NI PEIICHUS] MPUKIIATHBIX 3a7a4, B
TOM 4YHuCJe: NPO(PWIAKTUKU HACJIEACTBEHHBIX 3a00J€BaHUI YeloBEKa, MEIUKO-
Ie€HETUYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
IeIeCO00pa3HOr0 TMOBEACHUS B OKPYXKAIOIIEH NPUPOIHON Cpene, aHaim3a
BIIMSIHUSL XO3SIUCTBEHHOM JESTENIbHOCTH YEJIOBEKAa Ha COCTOSHHE MPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJHON HAIIPaBIEHHOCTH
yueOHoro npeamera «buonorus» mpoAMKTOBAHO HEOOXOAMMOCTHIO OO0ECIeUeHUs



YCIOBHUH ISl pelIeHus] OJHOW U3 aKTyalbHBIX 3aJa4 IIKOJIHHOTO OMOJIOrHYECKOro
oOpa3oBaHus, KOTOpass mpeanojaraer (QopMuUpoBaHME Yy  OOyYarolIUXCs
CIIOCOOHOCTH  aJlaNTUPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
mecto. OHa obOecrneunBaeT (OpPMHUPOBAHUE Y OOYYAIOIIUXCS MPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, paclIupsieT U 0000IIaeT 3HaHUSl O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX MNpPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOIHUH, CO31aET
YCIOBUSL  JJIsi:  TIO3HAHMSI  3aKOHOB  JKMBOM  MpUpoAbl, (GOpMUPOBaHUS
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMYECKOr0 MBIIICHUS], IEGHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIe
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TaKXkKe JIJIsl PEIICHHs] BOCTIUTATEbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydyenue 6uonoruu odecrieyuBaeT yciaoBus st GopMUpOBaAHUS
WHTEIUICKTYaIbHBIX, KOMMYHHMKAIIMOHHBIX © HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpali OMOJOTWYECKUX 3HAHUU C
NPEICTABICHUSIMHU U3 JAPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpadguu. Ha3BaHHble MOJOXKEHUS O MpeIHAa3HAYEHUH Y4eOHOro IMpeaMera
«buosnorus» cocTaBUIM OCHOBY [UIsl ONpEACNEHUS TOAXOAO0B K OTOOpYy H
CTPYKTYpUPOBAHUIO €r0 COAEp)KAaHMA, IMPEICTABICHHOIO B MPOrpaMMe IO
Ouosoruu.

Ot60p comepxanusi yuyebHoro mpeamera «buonorusi» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3HUIMH KyJIbTypOCOOOpPa3HOTO MOAXOAa, B COOTBETCTBUH C
KOTOPBIM OOy4Yaromrecs: JODKHBI OCBOUTHh 3HAHWUSA M YMEHHs, 3HAYUMbIC TS
dbopMupoBaHusi 00IIEH KyIbTYpbl, OMNpEICISIONIME aJIeKBaTHOE IMOBEACHHE
YelioBeKa B OKPYXAIoleld MPUPOAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHON
KU3HA W TPAKTUIECKON aesTenbHOCTH. Ocob0e MEeCTO B 3TOW CHCTEME 3HAHUUN
3aHUMAIOT JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CITYKaT OCHOBOM it OpMHUpPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa U
[EHHOCTHBIX  OpPUEHTAlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIO0rNYECKOro 00pa3OBaHMS.

CtpykTypupoBaHHe COACpX)aHUs y4yeOHOro Marepuaja B MPOTrPaMMe IO
OMOJIOTUM OCYIIECTBICHO € YYETOM NPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpPraHM3alMU U
ABOJIONIMU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONIME COAepKaTelbHbIe THHUN: «buonorus kak Hayka. MeTobl
Hay4yHOro mo3HaHus», «KieTka kak Ouosornueckas cucremay, «OpraHu3zMm Kak



Ouonornyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«OBONIOIMS KUBON NPUPOJBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIOIMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAILHOU
OpTaHM3allMM J>KUBBIX CHCTEM pa3HOrO paHra © NpUoOOpeTeHHe YyMEHUi
UCTIONB30BaTh ITH 3HAHHS [JIsl TPAMOTHBIX JCHCTBHIA B OTHOIIEHUH OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00ECTIEUNBACTCS PEUICHUEM CISIYIOIINX 3aa4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUM O OHMOJIOTMYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
s (OPMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAyYHOI'O MO3HaHUs, CTPOEHUH, MHOI0OOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHMU3AINH, BBIIAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCSl TO3HABATENbHBIX, HWHTEIUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOLECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMHM HAy4YHBIX B3TJISA0B, WACH W TOAXOAOB K HM3YYEHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTAQHOBJICHHE Yy OOydYarommxcs OOmed KyJabTypbl, (GYHKIIHOHATHHOU
TPaMOTHOCTH, Pa3BUTUE YMEHHUI OOBSACHATH M OIICHUBATDH SIBICHUS OKPY>KAIOIIETO
MUpa JKHBOW TPUPOABI HAa OCHOBAHWM 3HAHWH M OIbITa, IOJTYYEHHBIX IPHU
U3y4eHUH OUOJIOTHH;

dopmupoBaHue y oOydaloImuXcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHWM B MPAKTUYECKOW MEATEIHHOCTH YEeIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH IO3HAHMSI YEJIOBEKOM >KHBOMU
IPUPOJIbI, HEOOXOJUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IIpHU NPOBEIECHNUN OMOJIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIIEHUS YPOBHS
IKOJIOTHYECKOUN KYIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B IOBCEHEBHOM KM3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESTEIbHOCTHU 10 OTHOUIEHUIO K OKPY>KaIOIIEH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE W COOJIIOJICHHE Mep NPOPUITAKTUKH
3a00JIeBaHU .

JI1st u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpeHEro 00111ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henemno), B 11 kimacce — 34
yaca (1 gac B Hezen).



COAEPXAHME OBYUYEHUA

10 KJIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMU €CTECTBEHHBIMU HayKamH, (puimocoduei, 3TUKOM, ICTETUKON U MPaBOM.
Ponmp Owomormm B (opMUpOBaHMHM COBPEMEHHOW HAyJYHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl TO3HAaHUS KUBOM MPUPOIBI (HAOTI0OIEHUE, SKCIIEPUMEHT, OMMCaHNE,
U3MepeHue, Kiaccupukanus, MOJEIUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, JIx. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MO3HAHUS KUBOW TPHUPOIBI.

JlabopaTopHble ¥ paKkTHYecKne padoThbl:

[Ipaktuueckass padora No 1. «lcnonb3oBaHWE pa3IUYHBIX METOIOB IPHU
U3yYEHUH OMOJIOTUUECKUX 00BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIusA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET n3ydeHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaolicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIECTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT), OuOChEpHBIN.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU IIPUPOIBD».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKkuil COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHMMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BenlecTB B KieTke. [lomnepikanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u cTpoeHrne O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIeKYyJibl (TIepBUYHAS, BTOPUYHAs, TpPETHUYHAs U
YeTBEpTUYHASL CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKITUN OENKOB.

depmeHTHl — OWojormdyeckue Karamusatopel. CrtpoeHue QepMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas creuudpuyHocts. KodepmenTtsl. ButaMuHsbl.
OTanuus PepMEHTOB OT HEOPTAHMUECKUX KaTalIu3aTOPOB.



VYraeBoabl: MoHOcaxapuiabl (TJOrOkKo3a, pubo3a U JAe30Kcuprod03a),
nucaxapuabl  (caxapos3a, JakKTo3a) M MoJMcaxapuibl (Kpaxmaji, TJIUKOTrEH,
Hestoi03a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunmuael:  Tpuraunepunasl, Qochomunuabl, crepouabl. [ uapoduIbHO-
ruapodoOHbIe  cBoiicTBa. buonormueckue ¢yaknun JmmunoB. CpaBHEHUE
YIJEBO/OB, OENKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunosesie xkucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkumu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenrie u pyHKIHH.

[utonorus — Hayka o kierke. Kiierounas teopus — npuMep B3aUMOAEHCTBUS
uzei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA —KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oelnka.

Tunbel KJIETOK: »yKapuoTHYecKass MW mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TpoKapuoTHdecKor kieTku. Kierounas crenka Oaktepuil. CTpoeHme
3YKAPUOTUYECKON KIETKU. (OCHOBHBIC OTIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IrpUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
¢dbynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Gpynkiuu. [{utomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHJPWH, IUIACTHUJIBIL.
[Tpoucxoxnenne MUTOXOHIApUM u mactua. Buael tuactun. HememOpanHbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTP, IEHTPUOJU, PECHHUUKH,
KryTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii 1IeHTp KJeTkH. CTpoeHue szpa: siaepHas o00JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU IPUPOAE.

Tabmuuel u cxemsl: «llepuoandeckass TabaUIAa XMMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocunTes Oenkay, «CTpoeHue MOJIeKyJbl Oemkay,
«Ctpoenue pepmenray, «Hykneunossie kuciaotsl. [JHK», «Ctpoenne Monekyibl
AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKOU KIETKHY,
«CTpoeHue siapa KIETKU», «YTIeBOAbDY, «JIumuap».



OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJid IPOBEACHHS
HAOJIIOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYecKue padoThl:

JlabopatopHast pabora Ne 1. «V3ydeHue KaTaIUTHIECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl UM KaTala3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe cTpoeHUS KJIETOK pACTEHUH,
KUBOTHBIX W OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENaparax M HX
OIMCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYEeCKUii OOMEH) — JB€ CTOPOHBI €JIMHOI0 IMpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEUIECTB M SHEPIMU B MOHWMAHHU
MeTaboau3ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBINA U rerepoTpodHbIil. Ponb GpepmeHTOoB
B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (orocuHTe3a. Peaknuun
dbotocunTeza. DPdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KUZHU
Ha 3emie. BnusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIIEHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHe OaKTepruu. 3HAUYECHUE XEMOCUHTE3a s
YKW3HU Ha 3emuie.

DHepreTudecknii oOMeH B KieTke. PaciueruieHue BelecTB, BBIJIEICHUE U
AKKyMYJIUPOBAHHE DSHEPrud B KJIETKE. OTambl 3SHEPreTHYECKOro OOMeEHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpoAHOE OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxuciauTenbHOe dbochopunupoBanue. DdhHeKTUBHOCTH
AHEPIreTUYECKOro 0OMEHa.

Peakinun wmaTpuuHoro cuHresa. I'eHermueckas wuHpopmauus u JIHK.
Peanuzauusi reHerudeckoil MH@opMauuMu B KJIETKE. ['€HETHYeCKUid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTe3 PHK. Tpancnsauus — 6uocunTe3
Oenka. Otanbl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexkierounsie ¢popMsbl xu3HU — Bupychl. Uctopust otkpeitus Bupycos (/. 1.
NBanosckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO [IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >KMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.
OO6OparHast ~ TpaHCKpuIllMs, peBepraza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:



[Toptpersr: H. K. Konenos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel muTanus», «Metadboauzmy», «MUTOXOHIAPUSY,
«JHepreTudeckuii oOMen», «Xioporiacty, «Dorocunte3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH nukin Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JJTHK.

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, wiu >KU3HEHHBIM LUK kieTku. MHTepdaza u MUTO3.
[Ipoueccnl, mporekatomue B uHTepdaze. Pemnukamuss — peaxkius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHbli M TAlUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBI.
[{uTonornueckue OCHOBBI PAa3MHOKEHUS W  MHIUBUAYAJIbHOIO  PAa3BUTHUSA
OpraHHU3MOB.

Henenue kierku — muto3. Craaun muto3a. IIpouecchl, mpoucxoasiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: O€cIioyioe U TMosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, I[IOYKOBAHHWE OJIHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHue, BETETAaTUBHOE pa3MHOKeHUe. VIcKyccTBEeHHOE KIOHHpPOBAaHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIs1 CEJICKIINU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOIO0TO.

Meiio3. Cragun meiio3a. Ilporeccel, NmpoucXoasiiue Ha CTaausix Meno3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonormdyeckuid CMbICT H
3HaYeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHUsA TOJNOBBIX KJIETOK Y JKHWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKHA U AMYHUKUA. OOpa3zoBaHWE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SHUIEKJIeTKa) — CIepMaToreHe3 U OBOTCHES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHE3). OMOpPHOHAIBHOE Pa3BUTHUE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, racTpyisanus, opraHorenes. IloctamOpuoHanbHOE pazButue. Turbl
NOCTAMOPUOHAIILHOTO PAa3BUTHUSA: TPSMOE, HempsAMoe (JIMYMHOYHOE). BrusiHue
cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButue pacrenuii. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.



JdemoHcTpanuu:

Tabmuupl u cxembl: «DOpMbI Pa3MHOKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHNE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue knerku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrit mukin», «Pemmukanus JJHK», «Mutos»,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHUEY, «I aMeTOreHe3 y MIIEKOMUTAIOIINX U
4esioBeKa», «OCHOBHBIE CTaJIUN OHTOT€HE3A).

OO6opynoBaHue: MHKPOCKOI, MHKPOIPEINAPATHI «CriepMaTo30uibl
MJIEKONIUTAIOLIETO», «SHIEeKIeTKa MiIeKonuTaruero», «KapuoknHes B KieTkax
KOpEIlKa JyKa», MAarHUTHas MOJAENb-aliuiukanusa «Jlenenue KIeTKkn», MOJIEeNb
JIHK, monens metadha3zHOM XpOMOCOMBI.

JlabopaTopHble M IpaKkTHYecKne padoThbl:

JlaGopatopnass pabora No 3. «HaOmromeHwe MuTO3a B KJIETKAaX KOHYHUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

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

Tema 6. HacsieiICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopusa pa3BUTHS T€HETUKUA. POb [IUTONIOTUH
U SMOpPHOJIOTHMH B CTAHOBJICHUM TEHETUKHU. BKiIam pocCHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TE€HETHUKU. MeToApl TEeHETHKU (TUOpUI0I0TUYECKUH,
[IUTOI€HETUYECKHUM, MOJICKYJISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCMIOJb3yEMasi B CXeMax CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACIJIEIOBAHUSI MPHU3HAKOB, YCTAHOBIEHHbIE . Menaenem.
MoHorubpuHOe CKpelMBaHue. 3aKOH eIWHOooOpaswsi THOPUIOB TEPBOTO
nokojenus. IlpaBuno gomMuHHMpOBaHWA. 3aKOH PACIICIUIEHUS MPU3HAKOB.
I'mnore3a ynctotel ramer. [1oIHOE U HEMOJTHOE JTOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBHCHMOIO  HacledOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI  AUTHMOPUIIHOTO  CKPEHIMBAHMSL.
Ananusupymouiee ckpemuBanue. Mcrnonp30BaHne aHATU3UPYIOUIETO CKPEIMBAHUS
JUTSI OTIpE/IeTICHUs TEHOTUITa OCOOH.

Cuemiennoe HacnenoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO T'eHOB. HapylieHune cuemnieHus reHoB B pe3ysibTare
KPOCCHHIOBEpA.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'eneruka nosa. XpoMOCOMHOE ONpeAesieHUE MoJia. AYTOCOMBI U TOJIOBbIE
XpoMocOMBI. ['omMoramerHble M TeTEeporaMeTHble OpraHu3Mmbl. HacnenoBaHue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA



MOAU(UKAIIMOHHONW U3MEHUUBOCTH. BapuanmoHHbIN psiji 1 BapualluOHHAS KPUBA.
Hopma peakuum npuszHaka. KonnuecTBEHHBbIE M KAYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBoMcTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBennasi, wiM reHOTHNHMYECKas, W3MEHYMBOCTh. KoMOuHaTHBHas
U3MEHYUBOCTh. Melo3 U TMOJI0BOM MpOIEecC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTallMOHHas U3MEHYMBOCTh. Kitaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa 1 mpuunuHbl MyTanuid. MyTtareHnoie (pakTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJ0B B HacleACcTBeHHOW n3MenurnBocTy H. V. BaBuiosa.

Bresnepnast HacIeACTBEHHOCTh U U3MEHYNUBOCT.

I'enernka 4yenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJI0OBEKAa: TeHEeaIOrnueCKHi, OJIM3HEIOBbIN, IUTOT€HETUYECKUM, OMOXUMHYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU. CoBpemeHHOE ONPEAEIIEHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-ananmu3a. HacneacTBeHHbie 3a00JIcBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HU,
00JIe3HU C HACJEACTBEHHOM MPEIpacroioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUIIBI
3I0pOBOr0 00pa3a >KU3HU, TUATHOCTUKHU, MPOPUIAKTUKHA U JICUEHUS T€HETUYECKUX
Oosne3Hel. MeauKo-TeHeTHYeCKoe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKON
TCHETHKH B MPEIOTBPAIEHUH 1 JICUEHUU TeHETUUECKNX 3a00IeBaHN YeTOBEKa.

JdeMoHcTpanuu:

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

Tabmumer  w cxembl:  «MOHOTHOPHJIHOE  CKpelIUBaHHWE H  €ro
MUTOIC€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIJICHUs] M €ro IUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  TameT»,  «/lurubpugHoe  CKpelIMBaHUE,
«utonornyeckue - OCHOBBI  AWTMOPUIHOIO  CKpeluBaHus»,  «Mehos3y,
«B3auMonencTBUE AJUIENIBHBIX T€HOB», «l'€HeTHYecKue KapTbl PACTEHU,
KUBOTHBIX U 4eNlOBeKa», «l'eHeTuka mnoiyia», «3aKOHOMEPHOCTU HAacCJeIO0BaHUs,
CLUEIUIEHHOr0 C mnoJiom», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MonudukanronHas W3MEHYMBOCTHY», «HacnemoBanue pesyc-
dakTopay, «I'eneruka rpymm KpoBu», «MyTarimoHHasi K3MEHUYNBOCTH.

OOGopynoBaHue: Mojenu-anmivkanuu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JurnbpunHoe ckpemmBaHue», «llepekpéct
XpOMOCOM», MHUKPOCKOIN H MHKporpenapar «Jpozodwmia» (HOpMa, MyTanuu
(hOpMBI KPBUTLEB U OKPACKH TeTa), repbapuii «I 0pox mMOCEBHOM.

JlabopaTopHble ¥ IpaKkTHYecKHe padoThbl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToB MOHOTHOPHIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(HIIbI Ha TOTOBBIX MUKpPOIpEnapaTaxy.



Jlabopatopnas pabora Ne 6. «M3yyeHne MoaudUKaIMOHHOW U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psifia YU BApUALIMOHHOU KPUBOM».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTauui y Apo30¢uiabl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktnueckas pabora Ne 2. «CocraBieHHE U aHajdu3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuysi Kak Hayka M IpoLecC. 3apOXKACHUE CENEKIMU U JTOMECTUKALMSL.
Yuyenne H. W. BaBunmoBa 0 T1eHTpax TMPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUi. LIeHTphl MpOUCXOXKIECHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoAa, MTaMM.

CoBpeMeHHbIE METOBI CelNeKUUA. MacCoBBI U MHAUBUIAYAJIBHBIA OTOOPHI B
CENIEKIIMM pPACTEHMHM M KUBOTHBIX. OIEHKa JKCTepbepa. biImM3KopoacTBEHHOE
ckpemuBaHue — WHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBIX JIUHUU.
I'ereposuc, wiu rubpunnas cuina. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnas tubpuamsanus u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TNOJUIUIONAOB. JIOCTMKEHHS CEJIIEKIIMU PACTEHUM, XHUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib NPOWU3BOACTBA. ['€HHasi MHXKEHEpHUs. OTambl
co3manusi pexkomObunantHoW JIHK w tpancrennsix opranmsmoB. Kierounas
uHxkeHepusd. Kilerounsle KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KioHnpoBanue BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonmoruueckue W dTudeckue  mpooinembl. MO -  reHeruyecku
MOTU(PHUITMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. WU. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmuiet u cxembl: kKapta «lleHTpBI MPOUCXOXKICHHUS W MHOTOOOpasws
KYJbTYPHBIX pacTeHui», «[lopoapl 1OMamHuX XKUBOTHBIX», «CopTa KYJbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamnusy, «Padorsl akagemuka M. ®@. iBaHoBay,
«Ilomummongusy, «OOBEKTH OuoOTexHONMOTUHU», «KieTouHble KyJIbTYpbl U
KJIOHHpOBaHue», «KOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM).

OOGopynoBaHue: MYJISKH TUIOJ0B U KOPHEILIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYecKUe padoThl:

Okckypcuss «OCHOBHBIE METOIBI WU JIOCTHXKEHUS CEJNEKIMM PACTEHUWA W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENILHBIA ~ y4acTOK, B TEIUIMYHOE XO3SWCTBO, J1abopaToOpHio
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».



11 KJIACC

Tema 1. IBosrOoMOHHASI OHOJIOTHA.

[IpeanocbuUlkKu BO3HUKHOBEHHSI 3BOJIOLMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B OMONIOrvU. BiusiHHE 3BONIOIMOHHON TEOpUH Ha pa3BUTHE
OHMOJIOTHH U APYTUX HAYK.

CeugerenscTtBa 3BoMOIUU. llaneoHTONOrMUecKne: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BUJOB B MaJIEOHTOJOTMYECKOW JIETOMHCH, TEPEXOJHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazanune GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHUE: CXOJACTBA M Pa3iauuMs SMOPHOHOB pa3HbIX BHUOB
NO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
PYIMMEHTApHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMUYECKHX MyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. Ilpeanochliku BO3HUKHOBEHHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI DIBOMIONMHU BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

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

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIOIUY.

JBrmxymue cuibl ((hakTOpbl) SBOJTIONWHA BUIOB B Mpupoje. MyTanmOHHBIN
npouecc ¥ KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoOHHBIE BOJHBI M Jpeud
redoB. M3omsauust 1 Murparusi.

EctecTBenHbiit oT00Op — HampaBistonuii ¢akrtop sBoionun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHM3MOB KAk pe3yibTaT 3Boiouud. [Ipumepst
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopd03bl ¥ UIMO0AIANITALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (POpMBI
BUA000pa3zoBaHus: reorpaduaeckoe, YKOJIOTHIECKOE.

MakposBomonus. DPopMbl  HBONIONUU:  (pUIIETHYECKasd, JHUBEpreHTHas,
KOHBEpreHTHasl, mapasuiesibHas. HeoOpatuMocTh 3BONIOIUH.

[IpoucxoxJIeHHEe OT HEeCHEeUMaIu3UpOBAaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anysa. AJanTUBHAS paguanusl.

JleMmoHCcTpanuu:

[Toptpersi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, ®. Mrosuiep, A. H. CeBep1ios.

Tabnuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOrO MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OopbObl 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo0Opasue opoJ JKUBOTHBIX», «[lomystuuny, «MyTanmoHnHas



U3MEHYUBOCTEY, «Apomopdo3b», «amoamantanuu», «OOmas aereHeparus»,
«/IBmxymme cunsl 3Bomoonum», «Kapra-cxema wapmpyra myremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnoco0aeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BunooOpa3oBaHue», « IKOJIOTHUECKOE BUO00PA30BAHUE.

OO0opynoBaHHe: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THIIAMH OKPACKH,
HAOOp IJIOOB M CeMsAH, KoyieKuus «lIpumepbl 3alIMTHBIX MPUCIOCOOTIEHUN Yy
KUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAS MOJIETh
«CTpoeHre TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckass kapra wmwmpa, KoOWUIEKIHUs «DOpPMBI COXPAaHHOCTHU
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmonenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «Jpozodunay (Hopma, myranuu HOpPMBI KPBUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHue BHUAOB O MOp(doigorunyeckomy
KPUTEPHUION.

Jlabopatopnas pabora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHEe U Pa3BUTHE KM3HM HA 3emJie.

JloHay4yHbIE TpPEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble TUnoTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abOMoOreHe3 W mMaHcHepMus. XUMUYECKas
ABOMIOIMUS. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHNE XUMUYECKON 3BooIMU. HavanbHbie 3Tanbl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME ITPOTOKJIETKH. lIepBble KIETKM W HMX DSBOJIOLMS.
PopMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. [laneo3oiickass spa u e€ mnepuoabl: KEeMOPUUCKUH,
OPJIOBUKCKHH, CUITYPUHUCKUN, TIEBOHCKUNA, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: NAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOIOT€HOBBIM.

XapakTepuUCTUKA KJIMMAaTa U IeOJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
AKUBOTHBIX. [losiBIEHHE, paclBET U BEIMUPAHUE IPYI KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxkeHHe »3Boiouud. (OCHOBHbBIE
CHUCTEMATUYECKHE IPYIIbI OPraHU3MOB.



DBodIOLHMS YenoBeKa. AHTPONOJIOrHs Kak Hayka. PazBurue npeacraBieHuil o
NPOUCXOXKIECHUU 4YenoBeka. Meroabl H3ydeHusi aHTponoreHeza. CxonactBa H
pa3IuyMs 4eI0BeKa U KUBOTHBIX. CHCTEMAaTHUYECKOE MOJIOKEHUE YETTOBEKA.

JBroxyiue CUJIBI (paxTopsr) AHTPONOT€HE3A. Hacnencreennas
U3MEHYUBOCTh W €CTECTBEHHBI o0TOOp. OOIIeCTBEHHBI 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUM Tpyia, MBIILICHUE, PEUb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbid, YenoBek mnpamoxomsumi, YenoBek HeaHAepTalbCkuid, UYenoBek
pasymHbIii. Haxomku mCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUIHAS
(eBpasuiickas),  Herpo-aBCTpajiougHas  (dKBaToOpuajbHasi),  MOHIOJOUTHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSIM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penn, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3nukHoBenne CoTHEUHOM cucTeMbI», «Pa3BHTHE
opraHuueckoro mupa», «PacturenpHas KieTka», <« KuBOTHasi  KJETKay,
«[Ipokapuornueckas kinerka», «COBpeMEHHass CHCTEMa OpPraHUYECKOro MHpay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHUS YEJIOBEKAa W UeI0BEKOOOPa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/IpeBHenmme moam», «/IpeBHue moam», «llepseie
COBpEMEHHBIE JTI0U», «HenoBeueckue pacb».

O6opynoBanue:  mynsixu — «l[IpoucxoxaeHue  denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHBbOHIIA), CICTKH WU
300pakeHUsT KaMEHHBIX OpYJIUil MNEepBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpeOna), TreoxpoHoJoruyeckass Tabnuna, Kowiekius «DopMbl
COXPAHHOCTH UCKOIMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktnueckas padora Ne 1. «/3yueHue MCKOMAEMbIX OCTATKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKIIHSIX.

DKCcKypeusi «IBONIONHUS OPTraHUMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KpaeBEIUECKUN My3€il).

Tema 3. OpranusMbl ¥ OKpYy:KaIuasi cpeaa.

DKOJIOrvs Kak Hayka. 3aJaud U pa3Jieibl 3KOJOruu. MeTo bl SKOIOrHYeCKUX
UCCJIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.



Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHasl.

Oxonoruueckue (¢akrtopel. Kiaccudpukanuss 3KoIOruyeckux (akToOpoB:
abuoTHueckue, OMOTMYECKHME M AaHTPOIOreHHble. JlelcTBUE HSKOJIOrMYECKHUX
(haKTOpOB HAa OPTaHU3MBEL.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIaXHOCTh. DOTONEpHOaNU3M.
[IpucniocoOnenuss  opraHM3MOB K  JEWCTBUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornueckue puTMsI.

buornueckune (baKTopHI. Bunsr OMOTHYECKUX  B3aMMOJCHCTBUIL:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapasutusm, koomnepamus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIM3M,
HEUTpamu3M. 3HayeHUe OMOTHYECKMX B3aWMOACHCTBUM JUIsl CYLIECTBOBAaHHUS
OpPraHU3MOB B MPUPOJIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTeNH
HNOMYJSALMU: YHUCIEHHOCTh, IIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanys. JJnHaMuka 4uciIeHHOCTH HOMYJISIUU U €€ Peryssiusl.

JdeMoHCcTpanuu:

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

Tabnuupbr u cxembl: kapta «lIpupoansie 30HbI 3emnn», «Cpeasl oOUTaHUS
opranusMmoBy», «@Poronepuonusm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYISUMU UHDY30pUU-TY(Penbku», «[lumieBpie memnm».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Jlaboparopnast padorta Ne 3. «Mopddonorudaeckue 0COOEHHOCTH PACTEHUN M3
pPa3HBIX MECT OOUTAHUSI.

JlaGoparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEYCa».

[Tpaktuueckas padora Ne 2. «[loncu€T mIOTHOCTH MOMYISIUN Pa3HBIX BUIOB
pacTeHun».

Tema 4. Coo0mecTBa 1 IKOJI0rHYeCKHEe CUCTEMBI.

CoobmiecTBO opraHu3MoB — OuoreHo3. CTpyKTypbl OHOILIEHO3a: BHUAOBaf,
npocTpaHCTBeHHasA, Tpoduueckas (muimieBas). Bunbl-momunantel. CBsizu B
OnoneHose.

Dkonoruyeckue cucrembl (3kocuctemsl). [lonsitTue 00 »sKocucreme H
ouoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BEIIECTB U NOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckne (muuieBbIE) YPOBHU HKOCUCTEMBI. [luileBble LENu U CETH.
OcCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUS. DKOJIOTMYECKHE
OUpaMUbl: TOPOAYKIMH, YHUCICHHOCTH, OuomMaccel. (CBONCTBA 3KOCHUCTEM:
YCTOWYUBOCTh, CAMOpEryJsinus, pa3surue. CyKIeccusl.



[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IMPOKOJIMCTBEHHOI O JIeca.

AHTpOTIOr€HHBbIE  DKOCHUCTEMBI.  ATPO3IKOCHCTEMBl. Y POOIKOCUCTEMBI.
buonornueckoe u Xx03sHUCTBEHHOE 3HAYEHHE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak ¢akrop ycroiumBoctu dkocucteM. CoxpaHeHHUE
OMOJIOrMYECKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuipl, cocTaB U CTPYKTypa
ouoceprr. JKuoe BemectBo u ero ¢ynkiuu. OcobeHHOCTH OMocdepbl Kak
r00ambHOW JKOCHUCTEMBI. JlMHAMUYecKkoe paBHOBeCHME W oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOreoXMMHUUECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a3zota). 30HaTbHOCTH Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emsin. AHTPONOreHHbIe U3MEHEHUs B Orocdepe.
I'mo6anbHbIE 2KONTOrHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHME IPUPOIBI u YeJI0BEYECTRA. CoxpaHnenue
O6uopa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBa palOHATBHOTO
yOpaBieHUs TMPUPOAHBIMU pECypcaMu U UX HUCHodb3oBaHue. JlocTmkeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl u cxembl: «llumieBbie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«[Ipuponubsie coobuiectBa», «llenu nuranus», «IKOJIOTMYECKAs MHUPAMUTIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoneHos Bogoémay», «ArporueHo3», «lIpumepHbie
AQHTPOTIOTEHHbIC  BO3JIEUCTBUS Ha TOpupoay», «BaxHelne HMCTOYHUKHU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX Boa», «[louBa — BaxkHe#IIas cocTaBistoas
ouocheprr», «Daktopsl Aerpaganuu mouBy, «llapHukoBsiii r3¢pdexT», «DakTopbl
pPaZMOaKTUBHOTO 3arpsi3HeHus Ouocdeprl», «OOmas cTpykTypa Ouocdepsi,
«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBII 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azota B IpUpOIEH.

OO6opynoBanue: Mojaenb-ammIukanus «TunudHble OMOLEHO3bI», TepOapuit
«PacTutenbHble COOOIIECTBaY, KOMUIEKIIUA «bHUOLIeHO3Y, «BpeauTenu BaxKHEUIIUX
CENbCKOXO3SMCTBEHHBIX KYJIBTYpP», TepOoapuul ¢ KOJUICKIIUM PACTCHUH U
KUBOTHBIX, MPUHAIJIEKAIINE K PA3HBIM SKOJIOTHYECKHUM TpYIIaM OJHOTO BHA,
Kpacnas xnura Poccuiickoit ®enepanuu, M300pa)K€HUsS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BUOJIOT'N HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUS K pe3yJibTaTam
OCBOEHHUS  OOy4YaloIIMMHUCSH MPOrpaMM  CpPEIHEro  o0Iero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buonorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONIME: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rPa)XJaHCKOM UJAECHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENCHUI0, HaJIudhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
I[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HAaHMSI, TOTOBHOCTh M CIOCOOHOCTHh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIUYHUE HKOJOTMUECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS mpenmera «buonorus» mocturarorcs B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HICTOPUYECKUMH U TYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEACHUSI W CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPyZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYyJbTYPHOMY HACICIUIO |
TpAAUIHASIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXarolIeH cpee.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUA yueOHOro mpenmera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIMUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIMEH JMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YyBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH IIPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIBHBIX 3aJlay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSCHATD €€;

YMEHHUE YUYUTHIBATH B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYJbTYPHBIMU LIEHHOCTAMU U
COITMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOLECCE COBMECTHOTO BBITOIHEHUS
y4eOHBbIX, T[IO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3a/lad, YBaXXKUTEIHLHOIO
OTHOIIEHHS K MHEHUIO OIIMOHEHTOB MpHU OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESITENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU VJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTU IE€pe
Ponunoi, ropmoctu 3a cBOW KpaW, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOIbI,
JTOCTHXXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHE OWONOTMH, TOHWMAaHUS 3HAYCHHUS OWOJOTHU B TO3HAHWH 3aKOHOB
PUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OIIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)XeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyh0Y;

3) IyXOBHO-HPABCTBEHHOTI'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMu HapoioB Poccuu;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIIEHUN;



NOHMMaHUE 3MOLHOHAIBHOTO BO3AEHCTBUS AKUBOU PUPOIBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS M
IMOIMOHAJIBLHOIO 0J1ar0NOIyYHsi:

NMOHUMAaHWE W pealu3alus 3J0pOBOr0 M 0e30MacHoro oopasza >KHU3HU
(3mopoBOo€  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE I[EHHOCTH TMPaBWJI HHIWBUIYAIbHOTO M  KOJJIEKTHUBHOIO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HHU JIOCH;

OCO3HAHME MOCIEACTBUI M HENPUITHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHMS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYIAOII00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEITBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HANPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBINIOJIHATB TAKYIO JIE€ATEIbHOCTD;

MHTEpPEC K Pa3InYHbIM cdepaM NpodhecCHOHATBHONU ACSITENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1E€J€CO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OSKOJIOTHYECKOM KyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpYXaroIlen Cpeibl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOjIeM U myTed Hux
pEeLIeHMUS;

CIIOCOOHOCTh HMCIOJIb30BaTh IMpUOOpETaeMble NpPU HW3YYEHUH OMOJIOrHU
3HAHMSI W YMEHUS TMPU PEIICHHH TpoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COOMIOJIEeHMEe  MpaBuUil  TOBEAEHUS B IMPHUPOJIE,
HANpaBJICHHBIX Ha COXPAHEHHE pAaBHOBECHS B JKOCUCTEMAX, OXpPaHYy BHJIOB,
IKOCHUCTEM, OHoCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, NPHUHOCIIIMX BpEX  OKPYKaroIeu
OPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE KOJIOIMYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUIN U MIPEAOTBPAIIATh UX;

HaJIN4Ue Pa3BUTOIO YKOJIOTMYECKOIO0 MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIBITA NEATENBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCSI UMU B I[IO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAJIbLHOUN
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU AEATEIBHOCTH HKOJIOTHUECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH M OOILECTBEHHOW NPAaKTHKH, OCHOBAHHOI'O Ha JUaJIOre
KYJIbTYp, CIOCOOCTBYIOIIET0 OCO3ZHAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHTATEIBCKOM KYJIbTYpPbl KaK CpEICTBa
B3aUMOJEHCTBHS MEXIY JIIOJAbMU U ITO3HAHUS MUPA;

NOHMMaHue creuupuky OHOJIOTMM Kak HayKH, OCO3HAaHMS €€ pOoiu B
(OopMUpPOBAaHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
OpeiCTaBlIeHUss 00 OKpY)KarloUleM MHpPE KaK O €QUHCTBE MPUPOJbI, YEJIOBEKAa U
oOuIecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICeHUH MpodsieM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OWOJIOTUU IS COBPEMEHHOM LMBUIU3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUSA MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPECypcHbIE  NPOOJEeMbl  pPa3BUTHS
YeJI0BEUECTBa, NIOUCKA MyTel BbIXOAA U3 INIOOATBHBIX YKOJOTHYECKUX MPOoOJieM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMYECKHX 3HAHUM B LEIIX
NOBBIIEHUS OO0IIEN KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAILHOW I'PaMOTHOCTU OOydarommxcs, (hopMupyeMoin
IpY U3y4EHUU OMOJIOTHH;

IIOHUMAHME CYITHOCTH METOJOB IIO3HAHMS, UCHOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4YaeMble 3HaHUS [UIsl aHajlu3a |
OOBSICHEHHUS SIBJICHUN OKPYKAIOLIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKTOB U
MUMEIOIINXCS JaHHBIX C LIEIBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpoobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

OCO3HAHUE LICHHOCTH HAY4YHOH JAEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIENOBATENBCKYIO NEATEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUWA MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yibTaThl OCBOCHMs yuyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble 71 (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONIuXcs
MEXIUCUUILUTMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYUYHbIEC MOHSTHUS, OTPAKAIOIIUE
[[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHeuuPuKy METOJ0B IO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCEOBaHMEe,  HAONIOJIEHUE, HW3MEPEHUEe, DKCIEPUMEHT U JIPYTHX),
yHUBEpCallbHbIe yueOHble JeWCcTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIEC,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue byHKIIMOHAIBHOM
IPaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMM OOYyYaloIIMUXCs, CIIOCOOHOCTH
oOy4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTUHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHHWS W  YHUBEpPCaJIbHbIC Yy4eOHbIE JCHCTBHUS B
ITO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIEeTo
00pa30BaHus TOJKHBI OTPaXXaTh:

OBaanenne YHHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AefiCTBUSAIMH:

1) 6a30BbIE JIOTHYECKHE IeCTBHA:

CaMOCTOSITEIbHO  (OpMyNIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPH OCBOCHUM 3HAHUKA MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanmu3a, CHHTE3a, CpaBHEHUs, KiIacCUpUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOrMYECKUX TOHSATUN (BBIJCISATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH TOHSITHSIMH);

ONpENENsATh LENU ACATEIbHOCTH, 3aJlaBasi IapameTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTrMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIYKTUBHbBIE, JEIYKTHUBHbBIE, IIO
AQHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYUS B pacCMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MO/ICIIbHBIC cpencrBa IS MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHUN B M3y4ae€MbIX OMOJIOTHYECKUX OOBEKTaX, a
Tak)ke  MPOTUBOPEUYMI  pa3sHOTO  poAa,  BBISIBJICHHBIX B Pa3lIMYHBIX
WH(OPMAIIMOHHBIX UCTOYHUKAX;



pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESTEIBHOCTH;

KOOPAMHUPOBATh U  BBIMNOJHATH pabOTy B  YCIOBUSAX  PpEATbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUSA:

BJIAJIETh HABbIKAMH Y4E€OHO-UCCIEA0BATENBbCKON U IPOEKTHON J1EATENbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEHICHUS] IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

UCIOJIb30BaTh pPAa3IMYHbIE BUABI JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpeTalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4e€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COI[UATBHBIX IPOEKTOB;

¢bopMUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMYIUpOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelleHus, HaXOAWTb apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KJICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AHAIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PEIICHHUsS 3aJadd  PeE3yJIbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYHIIECTBIISTh 1IE€JICHANPABICHHBIA MOUCK TIEPEHOCA CPEICTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTUYECKYIO OOJacTH
KU3ZHENEATEITbHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢c nundopmanueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOTo
nocoOusi, Hay4YHO-NIONYJSAPHON JUTepaTrype, OHOJIOTMYECKHUX CIOBapsIX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHere), aHanu3upoOBaTh
UHGOPMAIINIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JI0OCTOBEPHOCTh U HEMTPOTHUBOPEUUBOCT;



dbopMyTHpOBaTH 3aMpPOChl U MPUMEHATH PA3IMYHBIE METOIBI MIPU TOUCKE U
otbope Ouonornueckod MHMOpMaLMKU, HEOOXOIUMOM JJIsl BBHIMOTHEHUS YUEOHBIX
3ajad;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIIOJIBb30BAHUS PA3TUIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
ounonornyeckor uHpopmaruu (cxembl, Tpaduku, AUarpaMMebl, TaOIUIBI, PUCYHKHU
" Apyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KadeCTBE CpEACTBAa NpH paboTe C
Ouosornyecko HMHQpOpMaAlUE: TMPUMEHATh XUMHUYEcKue, (Qusndyeckue W
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (HOpMYsbI, abOpeBHATYpYy, HOMEHKIATYpY,
UCTIONIb30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CPEACTBA
HaTJISTHOCTH,

BJQJ€Th ~ HABBIKAMM  pACIIO3HABAHUS W 3alUThl  WHGOpMAINH,
nHGOPMAITMOHHON 0€30MacHOCTH TUYHOCTH.

OBnajgeHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMM:

1) obmeHme:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE WIM JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMou TeMmbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3aJ1ay, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMKA JAPYTMX YYaCTHHUKOB
JIMAJIoTa Ui JUCKYCCHUN);

pacmo3HaBaTh HeBepOabHBIE CPEACTBA OOIICHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIUH,
YMETh CMSTYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATH
HAMEPEHUS JIPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNUE K COOSCETHUKY
U B KOPPEKTHOU (hopme pOopMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHMMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaJIbHOU
paboTHI MPH PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOU 3a1a4H;

BEIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX MEHUCTBHHA C YYETOM OOIIUX
WHTEPECOB U BOBMOKHOCTEH Ka)K0ro YjcHa KOJIJICKTHBA,;

OpUHUMATh  1[€TM  COBMECTHOW  JESATENbHOCTH, OpPTraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUSA II0 €€ JNOCTHIKECHHUIO: COCTABJIATH IUIAH JCHUCTBHM,



pacupenensTh poiu € YYETOM MHEHHUM YYaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEro BKJAJa M KaXXJOrO YYaCTHUKA KOMaHIbl B
o0IIMiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHWBaTh HJEUW C MO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILLIECTBJISITh TIO3UTUBHOE CTPATErMUYECKOE TIOBEAECHUE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITUATHBHBIM.

OBjaieHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMU AeHCTBUSIMH:

1) camoopranuzauusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JJIS BBISBICHUS MpoOJIeM M UX
pENIeHUs B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BbIOMpAaTh Ha OCHOBE OHOJOTMYECKHX 3HAHUM LIEJEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUAX U MOCTYIKAX MO OTHOIIEHHUIO K KMUBOW MPUPO/IE,
CBOEMY 3/IOPOBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJIATh IUIAaH pELIEHUs MpoOJieMbl C  y4€ToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEMOYTCHUIA;

JaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

pacuIMpATh paMKH Y4eOHOI0 MpeaMeTa Ha OCHOBE JIMYHbBIX MPEINOUYTECHU;

JieNlaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO LIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHHUSA
COBEpIIAEMbIX JIEUCTBHI M MBICIUTENbHBIX TNPOILIECCOB, HX PE3YJbTaTOB U
OCHOBAaHHM, UCIOJIb30BaTh MPUEMBI PeICKCUU NJisi OLEHKH CUTYyallu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OIIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHI)KEHHUIO;

NPUHUMATh MOTHBbI M apryMEHTbl APYrMX MpPH aHAIU3E PE3YIbTATOB
NEeSTENbHOCTH;



3) npuHsATHE Ce0s U APYTHUX:

NpUHUMATh ceOsl, TOHMUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl JPYIrHX TMPU aHajdu3e Pe3yJbTAaTOB
JEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIMHU APYTOro YeloBeKa.

INPEJMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueoHoro npeamera «buomorus»
Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 1O OCBOEHUIO, HHTEPIPETALUU U
npeo0pa30BaHUIO0 3HAHWM, BUABI JESITEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3JIMYHbIX YYEOHBIX CHUTYallUsiX, a TAKKE€ B PEaTbHBIX
KU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX ¢ Ouosorueidl. B mporpamme mnpeamerHbie
pe3yJIbTaThl MPEJICTaBICHBI M0 TOAaM 00yUYEHHUS.

[IpeamerHbie pe3ynbTaThl OCBOCHUSI yueOHoro mpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUHU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpAa U HAYYHOTO MHMPOBO33PEHMS, O BKJIAJE POCCUMCKUX U
3apyOeXHbIX Yy4YEHBIX-OMOJIIOTOB B pa3BUTUE OHOJOrHM, (YHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJEpKAHHE OMOJIOTMYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3sM (0OMEH BeUIeCTB M IpeBpallcHUE
SHEpPIruM), TOMEOCTa3 (CaMOpEryJsilts), YPOBHEBAs OpPraHU3allus KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJOTMYECKUE TEOpUM (KJIETOYHasi, XPOMOCOMHaf,
MyTallMOHHAs, LIEHTpaJibHas JOTrMa MOJIEKYJISIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKAEHUS KyJIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensith rpaHUIbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METO/IaMU Hay4YHOI'O IO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
ONKMCAHHUE YKUBBIX CHCTEM, NPOLIECCOB W SIBICHUI, OpraHu3alus U IMpPOBEACHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  THIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAy4YHBIX MOHATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJ1aTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;



YMEHHE BBIACNIATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
OYKapUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M IMPEBpalleHUs] YHEPTUH B KJETKE, (OTOCUHTE3A,
IUTACTUYECKOT0 W DJHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIUIOIOTBOPEHUSA, PA3MHOXKEHHUS, WHIWBUAYAJIbHOIO pAa3BUTHUA  OpraHu3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHSTh MOJTYYEHHBbIC 3HAHUS JIs OOBSCHEHUs OMOJIOTMYECKUX
IIPOLECCOB U SIBIICHUM, U1l NMIPUHATUSA MPAKTUUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C IeTplo olOecreueHuss Oe30macHOCTH CBOETO 3J0POBbS U 30POBbS
OKPY’KAIOIIUX JIF0JIeH, COOJII0ICHUSI HOPM T'PAaMOTHOI'O TIOBEJEHUS B OKpY KaroIiein
OPUPOAHON Cpelie, MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU ononoruu 51 OMOTEXHOIOTU JUISL PalMOHAIIBHOTO
IPUPOAONOJIb30BAHUS;

YMEHHME pElaTh JJIEMEHTAPHBIE TEHETUYECKHE 33Ja4d Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHWE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHMS IS TPEICKa3aHUsl HACIIEOBAaHUS TPU3HAKOB Y
OpPraHu3MOB;

YMEHHE BBITIONHATh JA0OpaTOpHBIE M TpPaKTHUECKHWE pPadOThI, COOII0ATh
npaBWIa Mpu padoTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETUPOBATH HWHQPOPMAIIUIO
OMOJIOTMYECKOTO  COAEPKaHUS, BKIIOYAIOUIYI0 TICEBAOHAYYHbIC 3HAHUS U3
Pa3JIMYHBIX UCTOUYHHUKOB (CpPEJCTBA MAacCCOBOM MH(MOpPMAILIUK, HAYYHO-TIONMYJISIPHBIC
MaTepHallbl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIIEIOBaHUM B OHMOJIOTHUH,
MEJUIIUHE, OMOTEXHOJIOTUY;

YMEHHE CO03/laBaTh COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ass OMOJIOrHYecKyl0 MH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATHIHBIN amnmnapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE W POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTUHBI MMpa U HAyYHOIO MHUPOBO33PEHHS, O BKIIAJAE POCCUMCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (QPYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA IS PELIEHUSI )KU3HEHHBIX 3a/a4;

YMEHUE PacCKpbIBaTh COJIEpKAHWE OHOJIOrMYECKHX TEPMUHOB U TIOHSTHM:
BU/I, TOMYJISAINSI, TEHOPOH/I, PBOIIOLHUS, ABWKYIINE CUIIbI ((DaKTOpPHI) IBOJIOIHH,
MPUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOpHI,



ADKOCHCTEMA, MPOJAYIEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENU MNUTaHUs,
AKOJIOTMYECKas Mupamuaa, OruoreoreHos, ouocdepa;

YyMEHUE U3JIaraTh OHOJIOTHYECKHE TEOpUU (DBOJIOIMOHHAA Teopus Y.
JlapBrUHA, CHUHTETHMYECKash TEOpHsl HBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi TrIaBHBIX HAIMpaBICHUN U
nyreit sBomonuu A. H. CeepuioBa, yuenust o ouochepe B. . Bepnajackoro),
OTPEAENSITh TPAHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOAaMU HAyYHOT'O MO3HAHUS B OMOJOTUH: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHUI, OpraHU3aiusi U IPOBEJACHUE
OMOJIOTMYECKOT0  JKCIIEPUMEHTA,  BBIJBIDKCHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOJTYYEHHBIX
pEe3yJbTATOB, WCIOJIB30BAHHBIX HAYYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OHOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B M  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOI
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS, MPUCTIOCOOTIEHHOCTH
OpraHU3MOB, JICUCTBUSI SKOJOTMYECKUX (DAaKTOPOB HA OPraHU3MbI, IEepeHoca
BEIIECTB M TMOTOKAa JHEPrUM B JKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOT€OXHMHUYECKHX
UKJIOB B Onocdepe;

yMEHHUE TPUMEHATH IMOJYyYECHHbIC 3HAHUS JJIs1 OOBSCHEHHS OUOJOTMUECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA NMPAKTUUYECKUX PELUICHUN B MOBCEIHEBHOU
KHU3HU C 1eTplo olecreueHuss Oe30macHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKPY’KaIOIIUX JIF0JIeH, COOJII0ICHUS HOPM T'PAMOTHOI'O TIOBEJEHUS B OKpY>KaroIien
NPUPOAHON cpelle, MOHMMaHUE HEOOXOIMMOCTH MCIOJb30BaHUSl JOCTHUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPO/IOTI0Ib30BAHUS;

yMEHHUE pemiaTh dJIEMEHTapPHBIC OMOIOTHYECKUE 3a7adH, COCTABISATh CXEMBI
nepeHoca BeleCTB M DHEPTUU B IKOCUCTEeMaX (ILIeTH MUTaHus);

YMEHHUE BBIMONHATH JIa0OpAaTOPHBIE W MpaKTUYECKUe padoThl, COOIIOIATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIIEHHWBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOTO  COJCP)KAaHMS, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOM MH(OpPMALIMU, HAYUYHO-TIOMYJISPHBIE
MaTepHualibl),  paccMaTpuBaTh  IJIOOAIBHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/laBaTh COOCTBEHHBIC IIMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ast OMOJIOrMYecKyl0 MH(POPMAIIMIO U3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh OHATHIHBIN amnmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uugppoBbie
Ne ni/m P KonTpoabnsie | IIpakTnuyeckue (mupp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
bubmuorexa [IOK
1 brosorist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble crCTeMBI M X OpraHU3aIus 1 bubmmorexa [IOK
p H https://m.edso0.ru/7f41c292
. bubnmoreka [JOK
3 XVWMHUYECKUHN COCTaB U CTPOEHHUE KIIETKH 8 1 httos://m.edsoo.ru/7f41c292
bubnuorexa [IOK
4 JKHSHECATENEHOCTS KICTKH 0 https://m.edsoo0.ru/7f41c292
5 Pa3zMmHOXEeHNE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTH M N3MEHUYNBOCTH 8 15 bubnuorexa [IOK
OpPraHu3MOB ' https://m.edso0.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bu6muoteka [IOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOC BPEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHbIE
HanmenoBaHue pa3iesioB M TeM undposbie
Ne n/m P Kontpoabusie | IlpakTnyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [IOK
1 1
IBOTOUHOHKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HHUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bu6nuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Oprasu3Mbl 1 OKpYKaioLas cpeia > . https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
4 9
CooO1iecTBa 1 SKOJIOTHYECKHE CUCTEMBI httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5




IHOYPOYHOE INIAHUPOBAHUE
10 KIIACC BA3A

KoaunuyecrBo yacos DJICKTPOHHBIE
uugpposbie
Nenn/m | Tema ypoka Kontpoabnbie | I[IpakTuueckne p
Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypchbl
bubmuorexa [IOK
1 Buonorus B cucrteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPHUPOIBI.
[IpaxTrueckas padora Ne 1 bubnuorexa LIOK
2 1 0.5
«HMcnonp30BaHue pa3IMYHbIX METOIOB IIPU https://m.eds00.ru/863e6122
U3Y4EeHUU OMOJIOTHYECKHX O0OBEKTOBY
3 buonornyeckue cucTemsl, IPOLECCH U UX 1 bu6nmoreka [IOK
U3y4eHHUe https://m.eds00.ru/863e6564
XUMHYECKUN COCTaB KIIeTku. Boja u but6mmoreka [IOK
4 1
MUHEpaJIbHBIE COIU https://m.edso0.ru/863e674e
but6mmoreka [IOK
b . 1
> eatici. COCTaB U CTPOCHHE Genko https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHUE
karanuzaTtopsl. JJabopaTtopnas pabota Ne 1
6 «M3yueHne KaTaIMTHYECKONW aKTUBHOCTH 1 0.5 bubmmorexa [IOK
i ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMHJIa3bl UITH
KaTtajas3bl)»
bu6nuoreka [IOK
7 Y I 1
TICBOARL. ST https://m.eds00.ru/863e6870
b K
8 Hyxneunosbie kucnorsl. AT® 1 uommorexa [10

https://m.edsoo.ru/863e6d5¢




I/ICTOpI/IH " MCTOABI U3YUYCHUS KIICTKH.

bubmuorexa [IOK

9
Knerounas teopust https://m.edso0.ru/863e6e88
10 KieTka kak menocTHas xuBasi CUCTEMa
CTpoeHue dyKapuOTHUYECKOM KIIETKH.
JlabopaTtopHnast pabota Ne 2 «M3yduenue bu6nuoreka [IOK
11 CTPOEHMSI KJIIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepUil O MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKPOIIpEnapaTax u UX OMHCAHUE)
bu6mmorexa [IOK
12 OOMeH BemeCTB wiM METa00H3M https://m.edso0.ru/863e766¢
bubmuorexa [IOK
13 Potocmires. Xemocurres https://m.eds00.ru/863e7c98
. bu6mmorexa [IOK
14 DHepretuteckuii 00men https://m.edso0.ru/863e7aae
JKU3HEHHBIN TUKIT KIETKH. [[eneHne KieTku.
Muro3. JITaboparopHas padota Ne 3
15 «Habmonenre MuTo3a B KJIETKaX KOHYHUKA 0.5 bubmorexa LTOK
g ' https://m.edsoo.ru/863e7dc4
KOpEIKa JyKa Ha TOTOBBIX
MUKpPOIIpEnapaTax»
16 buocunTtes 6enka. Peakuus MmaTpuaHOTO bu6nuoreka [IOK
CHUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 T —
PAHCIALKA — OHOCHHTE3 beka https://m.edso00.ru/863e796e
bu6nuoreka [IOK
1 H —
8 CHIICTOUHBIC OPMBI KH3HH — BUPYCH! https://m.eds00.ru/863e7540
but6mmoreka [IOK
19 @opMBI pa3MHOKEHUS OPTraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e




bubmuorexa [IOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

21 OmnogotBopenue. JlabopaTopHast pabora Ne 05 bu6nuoreka [IOK
4 «MI3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKpPOIpernapaTax»

22 NunuBunyanbHOE pa3BUTHE OPraHU3MOB buommorera LOK

AMBHAY P P https://m.eds00.ru/863e8436

23 I'enetnka — Hayka 0 HaCJIEACTBEHHOCTH U bubnuoreka [IOK
U3MEHUYNBOCTH https://m.edso00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEOBAHUS TTPU3HAKOB. bu6nuoreka [IOK
MoHorubpuaHoe cKpeluBaHue https://m.edso00.ru/863e8878

o5 JurnbpuaHoe cKpemuBaHue. 3aK0H bubnmoreka [IOK
HE3aBHCUMOI'0 HAacJIeI0BaHUS MPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE Hacae10BaHUE MPU3HAKOB.

JlaGopatopHas pabota Ne 5 «3yuenue

26 €3yJIbTaTOB MOHOTUOPUTHOTO U 0.5 bubmmorera LIOK
pesy pHA ' https://m.edsoo.ru/863e8c60
JTUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(PHIIBI
Ha TOTOBBIX MHKpPOIIpEnapaTax»

97 I'eneruka nona. Hacienosanue npu3HaKkos, bubnuotexa [JOK
CLICIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacteenHas
U3MeHYNBOCTh. JJaboparopHas pabota Ne 6.

28 N3yuenune MmonnpukamoHHON 0.5 bubmmorera LIOK

I A t ' https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, TIOCTPOCHUE BAPUALIMOHHOTO
psAna U BapuallMOHHOW KPUBOW
29 HacnenctBeHHast ©3MEHUMBOCTb. 05 bubmuorexa [JOK

JlaboparopHas pabota Ne 7. «Ananu3

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




MyTalui y Jpo30(HiIbl Ha TOTOBBIX

MHUKpPOIIpenapaTax»
bubmuorexa [IOK
30 Tenernka sesonexa ! https://m.edSO(I)_.[ ru/863e8d78
PesepBHrlil ypok. O600111€HHE 1O TEMe
31 «HacnencTtBeHHOCTE Y U3MEHUYUBOCTH 1
OpPTaHU3MOBY
bu6nuorexa [IOK
32 (Cerexuus kak HayKa u npouecc ! https://m.edSO(I)_.[ ru/863e9214
33 MeToibl U JOCTUAKEHUS CEIEKIIMU PACTEHUI 1 bu6nuoreka [IOK
1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib IPOU3BOJCTBA 1 buommorera LOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoasbnbie | IlpakTHueckue wHppoBsie
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
1 DBOJTIONHS ¥ METOJIBI €€ N3yUeHHUS 1 bubmmorexa [JOK
https://m.edso0.ru/863ea20e
5 Hctopus pa3BUTHS peCTaBICHHUNA 00 1 bu6mmorexa [IOK
3BOJIIOLUU https://m.eds00.ru/863e9570
but6mmoreka [IOK
3 MitiposBomioris 1 https://m.edsoo.ru/863e9cle
[Tonynsauus kak 3ieMeHTapHas eMHULA
BU/a U 3Bomonuu. JlJabopatopHas padota Ne bub6mmorexa [IOK
4 1 0.5
1 «CpaBHEeHME BUJIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JIBroKy1e cuitbl (3JIeMeHTapHbIE (PaKTOPHI) 1 bubnuoreka [IOK
9BOJIIOLIMH https://m.edso0.ru/863e9da4
. but6mmoreka [IOK
6 EctectBennslit 0TO0p U €ro Gpopmbl 1 httos://m.edsoo.ru/863e9ed0
Pe3ynpTaTel 3BOMIOLNM:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUI000pazoBanue. JlabopaTopHas padora No 1 05 bubnmoreka [IOK
2 «Onucanue MpUcIoco0JICHHOCTH https://m.edsoo0.ru/863e9fde
opraHu3ma M €€ OTHOCUTEJIHLHOTO
XapakTepar
bu6mmorexa [IOK
8 Hanpasnenust u myTu Makpo3BOJIIOINH 1

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




H606paTI/IMOCTL 3BOJIIOIHUH

UcTopus xu3Hu Ha 3emiie U METOABI €€

10
U3Yy4CHUs
11 ['unoTe3bl NpOUCXOXKICHUS )KU3HH Ha 3emiie buommorera LOK
p A https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie 1o IpaM 1 bu6nnoreka [IOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIIOIUN PACTUTEILHOTO
13 W )KMBOTHOTO MHpa. [IpakTnueckas padbora 05 bubnmnoreka [IOK
Ne 1 «M3y4yeHue uckomnaeMbpIx OCTaTKOB ' https://m.edsoo.ru/863ea8bc
PACTEHHI U KUBOTHBIX B KOJIICKIIHSIX)
14 CoBpeMeHHasi cUCTeEMa OPraHU4eCKOTO bubnmoreka [IOK
Mupa https.//m.edso0.ru/863ea48e
bubmuorexa [JOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3
t (anTp ) https://m.edsoo.ru/863eac2c
bubmuorexa [IOK
16 BIDKYIIIME CHIBI ((PaKTOpHI) aHTpOIIOTeHE3a
Moy (@ PI) aHTP https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIHUU DBOJIIOLNH YEIIOBEKA
18 Yenoseueckue pacsl U IPUPOIHbIE bubnuoreka [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea2
Peseprubriil ypok. O600111eHIE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HU HA
3emiie»
20 DKOJIOTHS KaK HayKa
Cpenpl 0OUTaHUS ¥ SKOJIOTHIECKHE bu6nnoreka [IOK
21
dakTopbl https://m.edso0.ru/863eafec
29 AbunoTtnueckue daktopsl. JJaboparopHas 05 bubmuorexa [IOK

pabota Ne 3. «Mopdomornueckne

https://m.edso0.ru/863eb10e




0COOCHHOCTHU PACTEHUH U3 Pa3HBIX MECT
obutanusy. JlabopaTopHas padota Ne 4.
«BiisiHEE cBeTa Ha POCT U Pa3BUTHE
YEpEHKOB KOJIeyCa»

23 buotnueckue GpakTopsl bubmorexa LIOK
https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nomyssiud. [Ipaktuueckas padora Ne 2 05
«[Toacu€T MIOTHOCTH MOIYJISALMN Pa3HbIX
BUJIOB PACTCHHII»
25 Coo0b1iecTBa OpraHu3MoB — OHOIIEHO3 E::f:;ﬁfg;?g}; 63ebd6a
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) bubmmorera [IOK
https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKa3aTeJIA YKOCUCTEMEI.
27 Dxosiorudeckue nupamuasl. CBoiicTBa bubmorexa HOK
skocHcTeM. CyKieccus https://m.edsoo.ru/863eb5fa
28 [TpupogHbIE SKOCUCTEMBI
29 AHTPONOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobdanbHas 3xocucTemMa bubnuoreka [IOK
3emun https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6nunoreka [IOK
6uochepst https://m.edso0.ru/863ebd16
32 YenoseuecTBo B OHochepe 3emin
33 CocymiecTBoBaHUE TTPUPOIBI U bu6nmnoreka [IOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O00011I€HNE TEMBI

((COO6HICCTB3 " 3KOJIOTHYCCKHUE CUCTCMbI»




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5




IMPOBEPSIEMBIE TPEBOBAHHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KIJACC

Kon
NPOBEPSIEMOr0
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJILTATHI 0OCBOEHHS OCHOBHOI
o0pa3oBaTeIbLHON NPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

CchopMupoBaHHOCTh 3HAHUI O MeCTe U POJU OMOJOTHMH B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPAa U HAYYHOI'O MHMPOBO33PEHMUS; O
BKJIQ/IE POCCUHCKHX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouonorny; (PyHKIMOHATBFHONW T'PaMOTHOCTH 4YeNIOBEKa MJISi PEIICHHS

KHU3HCHHBIX 3a1a4

YMeHHue packpeiBaTh COACp)KaHWE OHOJIOTHYECKUX TEPMUHOB U
MOHSTUMN: JKU3Hb, KJIETKA, OPraHu3M; MeTa0om3M (OOMEH BEIICCTB H
MIpeBpalllEeHUe HHEPruM), TOMEOocTa3 (caMoperylislus), YypOBHEBas
OpraHu3alus JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHUE (PETPOIYKIIHS),

HACJICACTBEHHOCTh, UBMCHYNBOCTD, POCT U Pa3BUTHC

YMmeHue uznaraTb OMOJOrMYECKUE TEOpUM (KJIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonsl (I'. Mennens, T. Moprana, H.1. Basunosa) u
yueHHs (0 LIEHTpax MHOrooOpas3us M IMPOUCXOKICHHS KyJIbTYpPHBIX
pactenuii H.M1. BaBuiosa), onpeneisTh TpaHUIBI KX TPUMEHUMOCTH K

KHUBBIM CUCTEMAM

YMeHue BiajeTh METOJaMHM HAydyHOrO IIO3HAHUS B OHOJIOTUH
(Habmro/leHNe M OINMUCAHMUE XHMBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi M IPOBEJCHHE OMOJIOTUYECKOTO  3KCIIEPUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIEyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IMOJYYSHHBIX Pe3yJIbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUM M 3aKOHOB;, YMEHHE

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

VYMmenue BBIACIIAATL CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
IPpOKapuoOT MW IYKApHUOT, OOHOKJICTOYHBIX W  MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TMPOIIECCOB OOMEHAa  BEHIECTB U
MIPEBpPAIICHUS JHEPTUU B KIETKE, (OTOCHHTE3a, TUIACTUYECKOTO H
OHEPreTHYecKoro  oOMeHa,  XEMOCHWHTe3a, MHTO3a,  Meio3a,
OIJIOZIOTBOPEHHSI,  Pa3MHOXKCHHUS, WHIUBUAYAJIBHOTO  Pa3BUTHSA

opranu3ma (OHTOTCHE3)

YMeHue MPUMCHATDH IMMOJIYYCHHBIC 3HaHUA JJIA 00BsICHEHUS




OHMOJOrMYECKUX MPOLECCOB U SIBJICHUM, I MPUHATUS MPAKTUYECKUX
pelIeHuid B MOBCEAHEBHON KHU3HU B LIEAX oOecrieueHns 6€301acHOCTH
CBOETO 37I0POBbsI M 37J0POBbsI OKPYKAIOLIUX JIFOJIEH, COOJIIO/IEHUSI HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalollell MPUPOAHON  cpere;
MMOHUMAaHHE HE00XO0IMMOCTH UCIIOJIb30BaHUS JOCTHXKEHUI
COBPEMEHHOW OWONOTMHM ¥ OMOTEXHOJOTHH JUIsi PalOHAIBHOTO

IpUPOAOIIOJIb30BAHUA

YMmenue pemaTtbh 3JIEMCHTAPHBIC TCHCTHYCCKUC 3adda4d Ha MOHO- U
,I[I/II‘I/I6pI/II[HOe CKpCHIUBAHUC, CHCIUICHHOC HACJIICAOBAHUC, COCTABIIATH
CXCMbI MOHOFI/I6pI/I,Z[HOI‘ (8} CKpCUINBAHUA I MNpCaACKAa3aHUA

HaCJICAOBaHU ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH J1TAOOpAaTOpHBIE M TMpaKTHUECKue paboTsl,
coOmonaTh mnpaBuia nHpu pabore ¢ y4eOHBIM M J1aOOpPATOPHBIM

o0opynoBaHuEeM

YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO COJIEPIKaHMs, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS
13 pa3ianyHbIX UCTOYHMKOB (CMMU, HayyHO-TIONYJIsIpHBIE MaTEepUalIbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCJEeOBaHUN B OHOJIOrHUH,

MCEIUIHHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHbIE MHCbMEHHbBIE M YCTHBIE COOOIICHMS,
000011as1 OMOIOTHUECKYI0 HH(POPMAINIO W3 HECKOJBKUX HCTOYHUKOB,

I'paMOTHO HUCIIOJb30BaTh MMOHATHHHBIN arrapar OHOJIOTHH

11 KIJACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOIM
o0pa3oBaTeIbHON MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUK O MECTE M POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHIMCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Owosorny; (QYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJISi PEIICHHUS

KHU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTHYECKUX TEPMUHOB U
TIOHATUI: BUM, TOMYJISAIHS, TeHO(OH/, SBOIIONKUS, IBMKYIHE CHIIBI
(dbakTopsI) SBOJIIOIINH, MPUCTIOCOOJIEHHOCTh OpPTaHU3MOB,

BUJI000pa30BaHUE, JKOJIOTHYECKHE bakTopsl, JKOCHUCTEMA,




MIpOAYUCHTEI, KOHCYMCHTHI, PEAYLUCHTHI, nenu nuTaHus;l,

9KOJIOTHYECKas MUpaMuIa, OuoreoreHo3, ornocdepa

YMeHue uzjnaratb OHOJIOTHYSCKUE TEOPHH (IBONFOIIMOHHAS Teopus Y.
JlapBuHA,  CHHTETHYECKass  TEOpHUsS  DBOJIONWHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apobimeBoro cxonactBa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuil u myreit sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepnanackoro), ompenensTh  TpaHULBl  HX

NMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHue BiajeTh METOJaMHM HAaydyHOro IIO3HaHUS B OHOJIOTHUH
(Habmo/leHNe M OIMHUCAHME XMBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ [POBEJCHHE OHMOJIOTMYECKOr0  JKCIIEpUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMH BEIMYMHAMH, OOBSICHEHHE MOJTYYCHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUM M 3aKOHOB, YMEHHE

ACJIaTb BBIBOJAbLI HA OCHOBAHUU MOJTYUCHHBIX p€3yJIBTaTOB)

VYMmenue BBIJACIIATH CYHICCTBCHHBIC MMPpU3HAKHA CTPOCHUA
OMOJIOTUYECKHX  OOBEKTOB: BHJOB, TONYJISAIWN, MNPOAYICHTOB,
KOHCYMEHTOB,  PEIYIEHTOB,  OWOTeOleHO30B W  JKOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIC/ICTBEHHOU W3MEHUYUBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUsA, TMPUCIIOCOOJICHHOCTH
OpPTaHU3MOB, JCHCTBUS DKOJOTHYECKUX (HAaKTOPOB Ha OPTaHU3MBI,
MEPEeHOCca BEIECTB U IMOTOKA YHEPTHU B SKOCUCTEMaX, aHTPOTIOT€HHBIX
W3MEHEHHI B DKOCUCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue TOpUMEHSTh TMOJy4YeHHbIE 3HaHUS Ui OOBSICHEHUS
OMOJOTUYECKUX MPOIECCOB U SIBJICHUM, ISl MPUHATHS MPAKTUYECKUX
pelieHuii B MOBCEAHEBHON KHU3HU B LESIX oOecneueHns 6€30macHOCTH
CBOETO 37I0POBbsI M 37J0POBbs OKPYKAIOLIUX JFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHHUS B  OKPYXAKMIEH MPUPOJHON  CpEAE;
IIOHMMAaHHuEC HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA IIOCTI/I)KGHI/If/'I

COBPEMEHHOM OMOJIOTHH JIJIs1 pAallHOHAIBHOTO IPUPOAONOIH30BAHUS

YMeHue pemaTh 3JeMEHTapHble OMOJIOTHYECKUE 3a7ayH, COCTABISATH

CXEMBI [IEPEHOCA BELECTB M SHEPTUU B 3KOCHCTEMAX (LI€NU MUTAHNUs)

YMeHue BBINOJHATH J1TA0OpAaTOpHBIE M TpPAKTHUYECKHue paboTsl,
coOmonaTh TpaBwia mpu padore ¢ y4eOHBIM H JIAOOPATOPHBIM

o0opymoBaHUEM

YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHPOPMAIUIO

OHOJIOrTYECKOT0 COACPpIKaHHMA, BKIIIOYAIOI[YIO IICCBAOHAYYHBIC 3HAHUA




13 paznuHbIX UCTOYHUKOB (CMMU, HaydHO-TIONYJISIpHBIE MaTepUallbl);
paccMaTpuBaTh r00aabHbIC 9KOJIOTUYECKHE pOOIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO

10

YMeHue co3naBath COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIC COOOIICHMS,
000011251 GMOTOTrHYECKY0 HH()OPMALIUIO M3 HECKOIbKUX MCTOUYHUKOB,

I'paMOTHO HUCIIOJIB30BATH MMOHATHHHBIN arapar OHOJIOruHn




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1

buoinorus xak Hayka

11

buonorus — nHayka o xuBoW mnpuponae. Pomp Ouonormu B (opmMupoBaHUH

COBpeMCHHOﬁ HaquOﬁ KapTUHBI MHUpPA. CucremMa OMOJIOTHYECKUX HayK

1.2

MeTtoapl TMO3HAHUS KUBOM IIPpHUPOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MCPCHHUC, Knaccmbm(aupm, MOJCIIMPOBAHUC, CTATHCTUUYCCKAA 06pa60TKa

JTAHHBIX )

JKuBpIe cCTEMBI U X opraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak mpeaMmeT u3yueHus omonoruu. CBoMCTBa

OMOCHCTEM M BX pazHooOpasue

2.2

ypOBHI/I OpraHu3anvn OHOCHUCTEM: MOJ'IeKynﬂpHO'FeHeTquCKI/II;'I, KHCTOHHBIﬁ,

OpraHU3MEHHBIN, MOMYISAINOHHO-BUIOBON, IKOCUCTEMHBIH, O1ochepHbIi

XHUMHUYECKUN COCTaB U CTPOEHUE KIIETKU

3.1

XUMUYEeCKU COCTaB KIETKH. XHWMHWYECKHE JJIECMEHTHI: MaKpO3JIEMEHTHI,
MHKPOIJIEMECHTEL. Boz[a N MHHCPAJIBbHBIC BEIICCTBA. (DYHKHI/II/I BOJAbBI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepncaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEpPBHI OEIKOB.
HesameHnMble W 3aMEHHMBIE AMHHOKHCIIOTHL. AMWHOKHCIOTHBIH COCTaB.
VYPpOBHU CTPYKTYpBbI O€IKOBOI MOJIEKYbl (IEpBUYHAS, BTOPUYHAsS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMMHUYeCKHe cBoicTBa OenkoB. buonmormueckue
¢byHKIMU OENKOB.

@depMmeHTHl — OuoJoruueckue katanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cyocTtpatHas cneruduyuHocTs. Kodepmentsl. Burtamunbl. OTinuns

(epMEHTOB OT HEOPTaHNYECKHUX KaTAIH3aTOPOB

3.3

3.4

VYraeBoasl: MOHOCaxapuabl (TIIIOK03a, pub03a W Ae30Kcupr0o03a), AMCaXapHibl
(caxapoza, JakTo3a) W TMOJUcaxapuabl (Kpaxmai, TJHUKOTEH, IeJIII0JI03a).
buonoruueckue GyHKIUU YTIII€eBOJOB.

Jlunupael:  TpuraMuepuisl,  crepounsl,  pocomununsl.  'mapodunabHO-
ruapodoOHbie cBoiicTBa. buosormdeckue ¢dyHkuuu aunuaoB. CpaBHEHHE

YIJI€BOJOB, OEJIKOB U JIMIIU0B KaK HCTOYHHUKOB S9HCPTIUH

Hyxneunoseie kucnotel: [IHK u PHK. HykieoTuaber — MOHOMEpHI HYKJIEMHOBBIX
kuciot. Crtpoenne u Qynkmum JIHK. Crtpoenme w ¢ynkmum PHK. ATO:

CTpoeHHe U QyHKIHH

3.5

[uronorus — Hayka o kierke. Knerounas teopus. MeToasl H3ydeHus KIETOK




3.6

Krnerka kak nenoctHas xuBas cucreMa. OOmive MPU3HAKU KIIETOK: 3aMKHYyTas
HapykHas MmeMmOpana, moisekynsl JIHK kak renernueckwii ammapar, cuctema

cuHTe3a Oelka

3.7

Tunel KIETOK: 2yKapuOTHYECKast M MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHueckoi  kieTku. Kilerounas crenka Oakrepuii. CrtpoeHHe
YKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYWSA PACTUTEIBHOH, >XKUBOTHOW H

IrpUOHOMN KIIETKH

3.8

[loBEpXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJIMUKC, HX
¢byukiuu. [InazmaTrueckas meMOpaHa, e€ cBoiicTBa U pyHkimu. Lluromnnazma u e
opranousipl. OHOMEMOpaHHBIE OPraHOWIBl KJIETKU: DHIOIIIa3MaTHYeCKas CETh
(OIIC), ammapat ['ombmku, nau3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJpPUH, IacTuAbl. [IpoucxokneHne MUTOXOHAPUM W IUIacTUA. Buasl
wiactua. HememMOpaHHBIE OpPraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP,

PECHUYKH, KTI'YTUKUA. DYHKIIMKM OpraHOUIOB KIETKH. BriIroueHus

3.9

Snpo — perynasTopHbIi 1eHTp kKieTku. CTpoeHue sapa: sjuepHas 000J0dYKa,

KapHoIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKE

)KI/ISHG}IC?ITGHBHOCTI) KIJIIETKH

4.1

OOmen BemiecTB, WM MeTabomm3M. AccuMuisiius (TUTaCTUYECKUil OOMEH) U
TUCCUMUIIALINS (PHEPTreTHUeCKuii OOMEeH) — JBE€ CTOPOHBI €IUHOr0 MpoIlecca
MeTtabonu3Ma. Tunbel oOMeHa BelIeCTB: aBTOTPOGHBINA U reTepoTpodHbIid. Poib

(dbepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIICHUHN SHEPTHH B KJIETKE

4.2

®otocunres. CeroBas u TeMHOBasi ¢a3bl porocunTesa. Peakuun portocunresa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a I JKU3HH Ha 3eMIle.
Bnusinue ycnmoBuii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €O
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3HWpylomue OakTepuu. 3HAue€HHE XEMOCHHTE3a IS

JKU3HU Ha 3emie

4.3

DOHepreTuyeckuii oOMeH B KJeTKe. PacimerieHune BEIIECTB, BBIACICHUE H
AKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTalbl SHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHUE, WIH KIETOYHOE

npixanue. DPGEeKTUBHOCTh SHEPTETUIECKOT0 0OMEHa

4.4

Peakiun marpuuHoro cunrtesa. ['enernueckas uadopmanus u JJHK. Peanuzanus
IreHEeTHYECKOH MHGpOpMAIMu B KJIETKE. | €HEeTHMYeCKUH KOJ M €ro CBOWCTBA.
Tpanckpuniuss — matpuunblii cuHTe3 PHK. TpaHcnsuus — OuocuHTe3 Oelnka.

KO)II/IpOBaHI/IC aMHUHOKHCIIOT. Posb pI/I6OCOM B OHMocHHTE3€e OelKa

4.5

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropust otkpsitust Bupycos (/.U.




NBanoBckuii). OCOOEHHOCTH CTPOCHUS W KU3HENACATEILHOCTH BHUPYCOB.
bakrepunodaru. bone3Hu pacTteHMid, KUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmyHoaedpunura gyenorexka (BUY) — Bo3oynurens CITNda.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI

PasmHoxenue u WHAWBUAYAJIBHOC PA3BUTHUC OPTaHNU3MOB

5.1

Knerounslii 1wk, wWiM JKW3HEHHBIM UMK KieTku. MHtepdasza u muto3.
[Ipomeccrl, mpoTekaromue B uHTepdasze. Permmukamus — peakiuss MaTPUYHOTO
cuateza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAO0Op — KapHUOTHII.
JIMIUIOUIHBIA W TalUIOWJAHBIA ~ XpPOMOCOMHBIE  HAaOOpBL. ~ XPOMATHIBI.
[{uTonornyeckue OCHOBBI PA3MHOKEHHS W HMHIUBUIYaJbHOTO DPa3BUTHS
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaum muto3a. [lpomeccel, mpoucxonsiiue Ha

pPa3HbIX CTaAUSAX MUTO3a. bUOIOrMYECKUI CMBICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHsI OpPraHu3MoOB: Oecronoe U mojoBoe. Buuel Gecmosoro
pa3MHOXXEHHUA: JI€JIEHHE HaJABOE€, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXXEHHE. HckyccTBeHHOE

KJIOHMPOBAHUC OPraHU3MOB, €T0 3HAUYCHUC I CCIICKINN

5.3

[TomoBoe pa3MHOKEHHE, €TO OTINYHUS OT OECTIOJIOTO.
Metios. Cragum wmeiioza. [lporeccel, mpoucxojsime Ha CTaausIX Meno3a.
[ToBenenne xpomocom B Mmero3e. KpoccuHrorep. BHOTOTHMYECKHII CMBICT U

3HaYEHUE Me03a

5.4

['ameTrorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [losoBBIC
JKEJIE3bl: CCMCHHUKU U ANYHHUKH. O6pa3OBaHI/IC N Pa3BHUTUC ITOJOBBIX KJIECTOK —
raMer (CrepMaTo30HI, SUIEKIETKa) — criepMaTorene3 u ooreHes. OcoOeHHOCTH

CTPOEHUS SIMUEKJIETOK U criepMaTo30oua0B. OmnoaorBopenue. [laprenorenes

5.5

WnnuBunyanpbHOe  pa3BUTHE  (OHTOTE€HE3).  OMOpPHOHAIBHOE  PAa3BHUTHE
(amOpuorenes). Dtambl SMOPHOHAILHOTO Pa3BUTHS Y TIO3BOHOYHBIX KHUBOTHBIX:
npoOieHue, racTpyisnus, opraHoreres. [loctamOproHampHOE pazBuThe. THUIIBI
MOCTAMOPHOHANBHOTO Pa3BUTHUS: TPSIMOe, HempsiMoe (JMYMHOYHOe). BrusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

PocT u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTECHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie)ICTBCHHOCTI) U U3SMCHYUBOCTHb OPraHU3MOB

6.1

HpeIlMCT " 3aga4u IrCHCTUKH. I/ICTOpI/IH pa3BUTUA TCHCTUKMU. Bknan pOCCHﬁCKHX
n 3ap}I6e)KHBIX y‘IéHLIX B pa3sBUTUC  TCHCTUKHMU. MeTtoael T'€HETHUKU

(rubpugONOrNYEeCcKuil, LUTOTE€HETUYECKUH,  MOJIEKYJISIPHO-TEHETUUECKUIN).




OCHOBHBIE T€HETHYCCKHE NMOHATHS. | eHeTHmuyecKas CHUMBOJIMKa, UCIIOJIb3yEeMas B

CXEMaxX CKpeIIMBaHHI

6.2

3aKOHOMEPHOCTH HACJEIOBaHUs TPHU3HAKOB, yCTaHOBIEHHbIE [. MeHmenem.
MonorubpuaHOe CKpeluBaHue. 3aKOH €JIMHO00pa3usi THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuio JOMUHHpOBaHWS. 3aKOH pPACHICIUICHHS IPH3HAKOB.
I'unore3a yrctoThl ramet. [loJIHOE U HEMOJTHOE JOMUHHPOBAHUE.

JlurubpuaHoe ckpeliMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPHU3HAKOB.
[{uToreHeTHYECKHEe OCHOBHI JAUTHOPUIHOTO CKpEIIMBAHH. AHAIH3UPYIOIICe
ckpemuBanue. lcmonp3oBaHME — aHATU3UPYIOLIETO  CKPEIIMBAHUA IS

OIIPECACIICHUS I'CHOTHUIIA ocobu

6.3

CueruieHHOe HacienoBaHue npu3HakoB. Padora T. MopraHa 1o CIEIJICHHOMY
HacJI€AOBaAHUIO T'CHOB. HapymeHHe CLCIINICHUA T'CHOB B PE3YyIbTaATC
KPOCCHHTOBEepa. XPOMOCOMHAsi TEOpPHUS HACJICACTBEHHOCTH. | CHETHYEeCKHe
KapThl.

I'enetnka moma. XpOMOCOMHOE OIPEACICHUE IOoJia. AYTOCOMBI W TIOJIOBBIC
XPpOMOCOMBI. T'omoramernrie u TreTCporaMCcTHLIC OPraHU3MBbI. HaCJ'IeI[OBaHI/IC

IMPU3HAKOB, CUCIVICHHBIX C ITIOJIOM

6.4

6.5

N3smenunBocTh. BUIBl M3MEHUMBOCTH: HEHACHEICTBEHHAs M HacJeICTBEHHAas.
Pone cpenpl B HEHACHEICTBEHHOW  W3MEHUHMBOCTH.  XapaKTePHCTHKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTU. BapwanuoHHBIA psa W BapuUallMOHHAS
kpuBag. Hopma peakuun mnpusHaka. KoinuecTBEeHHbIE M KayeCTBEHHBIE

IIPU3HAKH 1 UX HOPMaA pCaKIH. CsoiicTBa MO,HH(bHKaHHOHHOﬁ HN3MEHYNUBOCTHU

HacnencrBeHHas, WIM T'€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOWHATHBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM TpOIleCC — OCHOBA KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAass W3MEHYMBOCTh. Kiaccudukamus MyTaimid:
TE€HHbIE XPOMOCOMHbBIE, FTeHOMHBbIE. YacToTa ¥ NMpUYMHBI MyTaluil. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHON n3MeHunBoct H.M.

BasuiioBa

6.6

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'€HETUKU
4eJI0BeKa: reHea 0T nueCKui, OJIM3HEIOBBIH, IIUTOT€HETUUECKUI,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHYeCKUi. COBpEeMEHHOE OmpeieicHHe
TEHOTHIA: TIOTHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM YHUCIIE C
nomonipto IIl[P-ananu3a. HacnenacTBeHHble 3a00JieBaHUS YEIOBEKA: T'CHHBIC
0oJie3HM, OOJIE3HU C HACJIEICTBEHHOW MPEAPacTONOKEHHOCTBIO, XPOMOCOMHEIE
6one3nu. ComaThueckue M TeHepaTHBHble MyTauuu. [IpUHUIUOBI 370pOBOTrO
oOpaza KW3HHM, AWUATHOCTUKH, TPOPWIAKTAKA U JIEUYECHUS TEHETHUYECKHUX
Oosie3Hel. MeauKo-TeHETHUYEeCKOEe KOHCYJIbTHPOBAHNUE. 3HAUCHUE METUITMHCKOU

ICHCTUKHU B IIPEAOTBpAICHUHN U JICHCHUN I'CHETHYCCKUX 3a00JIeBaHUI YeJIOBEKa




CCJ'ICKI_II/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka M Ipoliecc. 3apOKICHHE CEJIEKLUUU U JIOMECTHUKAI[Ms.
Yuenne H.M. BaBuwioBa o0 TIeHTpaX NPOUCXOXKICHUS ¥ MHOT000pa3us
KYJbTYPHBIX pacTeHUM. L[eHTpbl MPOUCXOXKIAEHUS NOMAIIHUX XKUBOTHBIX. COpT,

opo/ia, MTaMM

7.2

CoBpeMeHHbIE METOABI CENeKIMH. MacCOBBbI W WHIWBHIYATbHBIM OTOOPHI B
CENIEKIIMM PAcTeHHl M >KUBOTHBIX. OIllEHKAa SKCTephepa. bIM3KOpOACTBEHHOE
ckpenuBanue — WHOpuauHTr. Ymctas ymHusg. CKpemuBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIIUHT.
Otnanéunas ruOpunuzanms u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJIyYeHUE TOJUIUIONA0B. JOCTIIKEHUSI CEeNEeKIUU PACTCHHM, XHUBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

buotexHonorus Kak oOTpacib MNPOU3BOACTBA. ['€HHas MHXXEHEpHs. OTallbl
co3nanust pexomOuHanTHoi JIHK u Tpancrennsix opranumsmoB. Kierounas
umkeHepus.  Kierouynele  KynbTypbl.  MUKPOKIOHAJIbHOE  Pa3MHOXKEHUE
pactenuii. KioHupoBaHHe BBICOKONPOJYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHYECKHE M 3TH4eckue mnpodiembl. MO — reHetmuecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOIUOHHAS OUOJIOTUSA

11

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OHMOJIOTHH.

CBUIETETBCTBA  JBOJIIONMHU.  [laJICOHTONOTMYECKUE:  IMOCIEA0BATEIILHOCTh
MOSIBJICHHUSI BHJIOB B TMAJCOHTOJIOTUYECKON JIETONHMCH, TEPEXOAHbIE (HOPMBIL.
buoreorpaduueckue: cxoactBo u pasznmuuue (ayH u (IOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPHOHOB pa3HbIX BUIOB
M03BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAIOTUYHEIC,
pYIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX MeTa00INYECKUX HyTeI71 Y BCEX

OpraHu3MOB

1.2

1.3

OpomtonmonHasg  Teopus Y. [lapBuna. Ilpeanocbulku — BO3HMKHOBEHMS
JapBUHU3Ma. JIBWXKyIIME CHJIBI 3BOJIOLUUU BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

60opn0a 3a cylecTBOBaHKE, ECTECTBEHHBINH 0TOOD)

Cunretnueckass Tteopuss dBomouud (CTD) ®  ocHOBHBIE €€ TIOJOXKEHUS.




MuxkpoosBosorus. [Tonmynsnus Kak eTMHATIA BUIa U SBOJTIOIAN

1.4

JBwxynme cuibl ((hakTopel) SBOJIONMK BUIOB B TpUpoAe. MyTarMOHHBINA
nporecc ¥ KOMOWHATHBHAs M3MEHYHBOCTH. llOmymsiiOHHBIE BOJHBI U Apeid
reHoB. M3omsnus u murpanus. EcTecTBeHHBIN 0TOOp — HANpaBISIONUN (HaKTOp
sBomoLd. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoONeHHOCTh OpPraHM3MOB Kak pe3yslbTaT dBOJOUUHU. [Ipumepsl
npUcrocoO0IeHUH y OpraHu3MoB. ApoMOp(O3bl U HAMOAAATITALINY.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHbIE (OpMBI BUA000pa30BaHU:

reorpa(l)lxlqecxoe, 3KOJIOTHYCCKOC

1.5

MaxkposBomonusi.  Popmbl  3BOJIOUMHU:  QuUIIeTHYECKas, JIUBEpPreHTHas,

KOHBEpreHTHas, napamienbHas. HeoOpaTUMOCTh 3BOIIOLUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuHble MpencTaBICHHUS O 3apOXKIACHUM JKW3HUA. HaydyHble ruUmores3bl
BO3HUKHOBEHHUSI JKM3HM Ha 3emJjie: a0MoreHe3 W MaHCIepMHs. XUMUYecKas
SBOJIIOLUA. DKCIEPUMEHTAIBHOE TOJATBEPXKICHHE XUMUYECKOW HBOJIIOLUU.
HauvanpHble aTanmbl Ouonornuyeckoil sBomoruu. ['unoresa PHK-mupa. IlepBoie

KJICTKHU 1 UX O5BOJIIOIHA. (I)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPTraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaM W nepuoaam. Karapxein. Apxeiickas u
npotepo3oiickas dpel. llameosolickas 3pa u €€ mNepuoabl: KeMOPUHCKHIA,
OpJIOBUKCKHW, CWIYPUMCKWN, JI€BOHCKHI, KAMEHHOYIOJIbHBIM, IEPMCKHI.
Me3so3olickas 3pa 1 €€ NMepuoibl: TPHACOBBIN, IOPCKUA, MEJIOBOM.

KaliHozoiickass 2pa u €€ mnepuoabl:  MaJCOre€HOBBIM,  HEOTr€HOBBI,
AQHTPONIOTEHOBBIM. XapaKTepUCTHKa KJIMMAaTa U TE0JIOTMYECKHUX IPOILIECCOB.
OCHOBHBIE ATAITBI SBOJIIOIIUN PACTUTEIBHOTO M )KUBOTHOTO MUpa. ApoMop(do3bl y
pacTeHUd U JKUBOTHBIX. [losiBI€HWE, pacuBeT M BBIMHUPAHHME TPYII MKUBBIX

OpraHu3MOB

2.3

CucremMa OpraHM4eckoro Mupa Kak OTpaxeHue »HBoJoLUU. (OCHOBHBIE

CUCTEMATUYICCKUC I'PYyHIIbl OPraHUu3MOB

2.4

DOBOJIIOLUS YeIoBeKa. AHTpONOJIOTUs Kak Hayka. Pa3Butue mpencraBieHuil o
IPOMCXOXKACHUU 4eroBeka. MeToabl u3ydeHus aHTponoreHesa. CxoicTtBa u
pas3nuyMsl YesloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YETI0BEKa.

JBuxymue cuibl (akTopsl) aHTpornoreHe3a. HacneacTBeHHass ©U3MEHYUBOCTh U
€CTeCTBeHHbII 0TOOp. OOIecTBeHHBIH 00pa3 >KU3HU, H3TOTOBJIEHHE OPYAMA

Tpy/la, MBIILJICHNE, PEYb

2.5

OcHOBHBIC CTaavu W BCTBU DJBOJIONMHU YCIOBCKA: aBCTPAJIOIIUTCKH, YenoBek




yMmenbii, YenoBek npsaMoxoisamuii, YenoBek HeaHAepTadbCKuid, YenmoBek
pa3ymHblid. Haxolku MCKONaeMbIX OCTaHKOB, BPEMS CYIIECTBOBaHUS, 00J1acTh

pacnpocTpaHeHust, 00bEM roJI0BHOIO MO3ra, 00pa3 KHU3HH, OPYAUs

2.6

YenoBeueckre packl. OCHOBHBIE OOJIBIINE Pachl: €BPOICOUIHAS (eBpa3uiicKas),
HErpo-aBCTpaJIOUAHAS (9KBaTOpHaNIbHAS ), MOHTOJIOUIHAS (a3marcko-
aMepHKaHcKasi). YepTsl IpUCIOCOOJEHHOCTH MPEACTABUTENIEH YETOBEUECKHUX pac

K YCJIOBUAM CYIICCTBOBAHUA. EnuHCTBO 4ea0BeYECKUX pac. KpI/ITI/IKa pacusma

OpraHusMbl U OKpyXarolias cpeaa

3.1

OKOJOTHS KaK Hayka. 3aJayd M pas3eibl SKOJOTMU. MeToabl KOJIOTHYECKUX
HCCTIe0OBaHUI. DKOJOTUYECKOe MUPOBO33peHne. Cpeapl 0OMTaHUSI OpPTraHU3MOB:

BOJHAA, HA3EMHO-BO3AYIIIHAA, TIOYBCHHAsA, BHYTPHUOPIraHU3MCHHAs

3.2

Oxonorndeckue  Qaktopel. Kiaccupukaiums  IKOJIOTHYECKUX  (PaKTOPOB:
a0MOTHYEeCKUEe, OMOTHYECKME U aHTPOINOreHHbIe. JIeWCTBHE HSKOIOTHYECKHX

(akTOpPOB Ha OPraHU3MBI

3.3

3.4

AOnoTHueckue (I)aI(TOpBIZ CBCT, TCMIICPATYpa, BJIAXKHOCTE. (DOTOHepI/IOI[I/ISM.
HpI/ICHOCO6JICHI/ISI OpTraHu3MOB K JCHUCTBHUIO a0MOTUYECKUX (I)aKTOPOB.

buonornueckue PUTMBI

buornueckue ¢dakropsl. Buapl OnoTMuecKkux B3aMMOAEHCTBHUN: KOHKYpPEHIHS,
XHUIIHWYECTBO, Tapa3UTU3M, MyTyalu3M, KOMMEHcalu3M (HaxjaeOHWYecTBO,
KBapTHPAHTCTBO), = aMEHCAIM3M, HEHTpaim3M. 3Ha4eHHe  OMOTHYECKUX

BSaHMO)Iel\/’ICTBI/II\/’I AJi CyII€CTBOBAHUA OPTraHU3MOB B IIPUPOJHBIX COO6III€CTB3X

3.5

OKOJIOTUYECKUE  XAPAaKTEPUCTUKH  monyiasuuu.  OCHOBHbIE — IOKa3aTelH
MONYJISALUNA: YHUCICHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MONYJIALMY U €€ peryisinus

COO6H.ICCTBE[ M 3KOJOTHYCCKUC CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHIOBasd,
IpPOCTPaHCTBeHHAsi, Tpoduueckas (muiesas). Buapl-nomuHanTbl. CBsi3W B

OonoleHo3€e

4.2

Oxonoruyeckue cucreMmbl (d9kocuctemsl). [loHsiTHE 00 3KocucTeMe U
ouoreoneHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJYIIEHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BeIeCTB ¥ IOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (muIIeBbIE) YPOBHU 53KOCHUCTEMBL. [luimieBbie Iemu W CeTH.
OcHOBHBIE TOKa3aTeIM HKOCUCTEMBI: OuomMacca, MPOAYKIHSA. ODKOJIOTMYECKUE
OUPaMUIbL:  TPONYKIMM, YHCICHHOCTH, Ouomacchl. CBOMCTBa 3KOCHUCTEM:

yCTOfI‘-IHBOCTB, CaMoperyJIAalus, pa3BuTUC. CYKI_[CCCI/I}I




4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE SKOCUCTEMBI. ATpPO3KOCHCTEMBL. YpboskocucTeMsl.
buonoruueckoe 1 X035UCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (akTop ycTOWYMBOCTH d3KocucteM. CoxpaHeHHe

OHMOJIOTUYeCKOro pazHooOpasus Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['paHuubl, coctaB U CTpyKTypa
o6uoctepsl. KuBoe BemectBo u ero (ynkiuu. OcoOeHHOCTH OMOChepbl Kak
robansHOM 3KOocHCcTeMbl. JlMHaMH4Yeckoe paBHOBECHE W OOpaTHas CBS3b B
ouocdepe. KpyroBopoThl BEIIECTB M OMOTCOXMMHYECKHE ITMKIBI SJIEMEHTOB

(yrnepona, azota). 30HaILHOCTH OMochepbl. OCHOBHBIE OMOMBI CYITTH

4.5

UYenoseuectBo B Ouochepe 3emin. AHTPOTIOTEHHBIE M3MEHEHUs B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANLHOTO  YIPABICHUS TMPUPOAHBIMH  pEeCypcaMH H  UX

ucnonb3oBanue. JlocTikeHst OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyornios A.M. u npyrue

/Mlon pen. Ilaceununka B.B., AknnonepHoe obmectBo «M3aaTenbcTBO
«IIpocsemienue»

buomnorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyornos A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AxuronepHoe o6iiectBo «M31aTeancTBO
«IIpocseuienue»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://school-collection.edu.ru/ - Enunas komnexnus L{udpoBerx
O6pazoBatenbHbIX PecypcoB»

2. https://resh.edu.ru/ - Poccuiickast 3JeKTpOHHAS IIIKOJIa
3. http://ebio.ru/ - DnexTpoHHbIH yueOHUK «BHOTOTHI.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenune xaerok

o

http://biokhimija.ru/lekcii-po-biohimii.html - Ornoxumus

o

http://evolution2.narod.ru/index.htm - spomrorus

7. http://nrc.edu.ru/est/r4/ - Guomornyeckast KapTHHA MUPA
8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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