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PABOYAS ITPOTPAMMA y4yeOHoro npeamera «buosorus 6a3oBblii YpOBEHb» ISl
odyuarwmmuxcs 10-11 kiaccon

INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl IO OHOJOTUH TEOPETHUYECKYI0 OCHOBY ISl OMPEICICHUS
MOJIX0/0B K (OPMHUPOBAHUIO COJEPKAHUS ydeOHOTO MpenMera
«buonorus» cocraBuiu: KoHenTyaibHbie noioxenus ®I'OC COO o B3auMoo0yCIOBIEHHOCTH
nenaen, coJepkKaHus, pe3yidbTaToB oOOy4deHHUs U TpeOOBaHWM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB, TOJIOXKEHUSI 00 OOIIUX ILENISIX ¥ MPUHIUMNAX, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeaHero oomiero odpaszoBanus B Poccuiickoit ®enepainm, a Takke
MOJIOKEHUS O crienudrke OMoaoruu, e€ 3Ha4eHUU B IO3HAHUU KUBOUM MPUPOJIBI U 00ECTIeYCHUU
CYILIECTBOBAHMS YesioBeuecKoro odmiecTBa. COracHO Ha3BaHHBIM IMOJOKEHUSAM, OINpPEACIICHbI
OCHOBHBIE (DYHKITUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma mo O6uonoruu naét mpeacTaBiIeHUE O MENIX, 00 00IIel CTpaTeruu o0ydeHus,
BOCIIUTAHUS U PA3BUTHS 00YUAIOIINXCS CPEICTBAMU YIEOHOTO TIpeIMeETa
«buonorus», omnpenenser 00s3aTeIbHOE MPEAMETHOE COJEPKAaHHE, €ro CTPYKTYypYy,
pacmpeneneHde 1o pasjejiaM U TeMaM, PEKOMEHIYEMYIO TOCJIeA0BaTEIbHOCTh H3YyUYCHUS
y4eOHOro Marepuajia ¢ y4€TOM MEXIPEAMETHBIX W BHYTPUINPEIMETHBIX CBSI3EH, JIOTUKHU
00pa3oBaTenbpHOTO MPOIIecca, BO3PACTHRIX 0COOCHHOCTEH 00yYarOInXCsl.

B nporpamme 1o Ouosoruu TakKe YYHUTHIBAIOTCS TpPEOOBaHUS K IUJIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M MPEIMETHBIM pe3yibTaTam oOydeHHs B (OPMUPOBAHUU

OCHOBHBIX BUJIOB yueOHO-MO3HAaBAaTEJIbHOH
JEeATENbHOCTH/YUEOHBIX IEUCTBUI 00YYarOIIKXCS IO OCBOCHHUIO COJIEPKaHUsI OMOIOTrHYeCKOTO
00pa3zoBaHUsl.

B mporpamme no 6umonmoruu (10-11 kmaccel, 0a30BbIi YPOBEHB) peaii30BaH MPHUHITUI
PEEeMCTBEHHOCT B H3y4Y€HUU OHoOJoruu, Ojarojmaps uYeMy B HEW mNpocmaTpuBaeTcs
HaIPaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSA, IIEHHOCTHBIX OpPUEHTAIUN JIMYHOCTH, SKOJOTMYECKOrO0  MBIIUICHUS,
MPEICTaBICHU O 370pOBOM o0Opa3e >XU3HU W OEpeKHBIM OTHOIICHHEM K OKpYyKaromeh
npupoaHoil cpene. [loatomy Hapsimy ¢ u3yueHHEM OOIIEOMOJIOTMYECKUX TEOpUHM, a TaKkKe
3HAHUU O CTPOEHUHM KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B MporpamMMe IO OWUOJOTUM YACJICHO BHUMAHUE HCIOJIb30BAHUIO MMOJTYyUYEHHBIX
3HAHWH B IOBCETHEBHOM KU3HU JIJIS PEIICHUS IPUKIIATHBIX 33]1a4, B TOM YUCIIe: MPOPUIAKTUKI
HACJICICTBEHHBIX 3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaAHUS SKOJIOTUUYECKH 1€IeCO00pa3HOr0 MOBEACHUS B OKPY KaIOIIel MPUPOIHOI cpele,
aHAJIM3a BIIMSHUS X031 CTBEHHON



JESATENBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHUMaHMS K NPUKIAQAHOW HANpaBIEHHOCTH Y4Y€0OHOro mpeaMmera
«buonorusy NpoaUKTOBaHO HEOOXOAMMOCTHIO 00ECIICUCHH S YCIOBUIMA JIJIsI PELICHUS
OJIHOM M3 aKTyaJbHBIX 33Jlay IIKOJbHOIO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas
npeanonaraer GOpMUPOBaHKHE y OOYyHAIOIIMXCSI CIIOCOOHOCTH aJanTHUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHE cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYarOUIUXCSl MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOlaeT 3HaHUA O KUBOW mpHUpoie, e
OTJINYUTENIBHBIX NPHU3HAKAaX — YPOBHEBOM OPraHM3allMM W JBOJIOLHM, CO3MAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MPUPOABL,  (HOPMHUPOBAHHS
(GYHKIIMOHATBHOM T'PAaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro oOpasa
KU3HU, KOJIOTHYECKOT0 MBIIIJIEHUS, HEHHOCTHOIO OTHOIIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bonpioe 3HaueHne OMOJIOTUs UMEET TAKKE JJI PELIEHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oOmero oOpa3oBaHMs, COLUATH3ALIH
oOyuaroruxcsi. M3ydenue Guonioruu obecrneuyrnBaeT ycloBUs s (OPMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX M  MH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTErpaluu OHOJOTMYECKHX 3HAHHUHA C
MPEJICTAaBICHUSIMH U3 JAPYTUX Y4eOHBIX MPEIMETOB, B YaCTHOCTU, (PUUKH, XUMHUU
u reorpaduu. Ha3zaHHbIe MOJIOXKEHHUS O MpEIHA3HAYCHUH y4eOHOTO MpeaMeTra
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOJIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpPOTpaMMe IO
OHMOJIOTHH.

Ot60p conepxkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C MO3ULUI KyJIbTypOCOOOpPAa3HOrO IMOAX0/d, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHus O0OIIEH KyJIbTYpbl, ONPEACISIONINE aJeKBAaTHOE TOBEJCHUE
YeJIOoBEKa B OKpY’Karolleld MPUPOAHON cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TMPAKTUYECKOU AesaTenbHOCTH. Ocoboe MECTO B ATOM CHUCTeME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /Jisi (POPMUPOBAHUS
NpPEICTaBIICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
HEHHOCTHBIX ~ OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUU
OuoI0rHUecKoro oopa3zoBaHusl.

CrtpyKTypupoBaHUE COJEp>KaHUs ydyeOHOro Marepuayja B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YY€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUA OO0
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMU U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE COIepkKaTeNIbHbIE JIMHUM: «bronorus kak Hayka. Metozsl



HAy4YyHOTO To3HaHMs», «KieTka kak Ouonornyeckas cucreMay, «OpraHms3M Kak
Ounonornyeckas cucrema», «CuctemMa U MHOT0OOpa3ue OpraHUYECKOTO MHUPAY,
«IBOJIOIHS KUBON MPUPOIBD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.
Lens u3yuyenust ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIaJIcHUE  OOYYAIOIIMMUCS  3HAHUSIMH O  CTPYKTYPHO-(QYHKIMOHAIHHOMN
OpraHu3alliil JKUBBIX CHCTEM pa3HOrO paHra M NpuoOpeTeHHe yMEHHM
WCIOJIb30BaTh A3TH 3HAHUS JUIsl TPAMOTHBIX JICMCTBUN B OTHOILIEHWU OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkenne 1enu u3ydeHus: yaeOnoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1a4:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUI O OHOJOTHYECKHX TEOPHUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBUIIAX, CIYKaIllUX OCHOBOU
uist GOpMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJ]aX HAay4YHOTO TO3HAHMSI, CTPOSHUH, MHOTO00Opa3uu U OCOOCHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BHLIAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJICIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoIllecce aHaM3a JAHHBIX O IMyTSIX Pa3BUTHS B
OWOJIOTUM HAYyYHBIX B3TJISAO0B, WJCH W TOAXOJO0B K HM3YYCHHIO YKUBBIX CHCTEM
pa3HOro YpOBHS OpraHU3alUy;

CTaHOBJICHHE Yy oOydJaroumxcsi oOmeil KyJnbTyphl, (DYHKIIMOHATBEHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa KUBOH MPUPOJIBI HA OCHOBAHUH 3HAHUH M OTIBITA, MOJYYCHHBIX TTPH U3yYEHUN
OMOI0THH;

dbopMupoBaHrue y OOydYalOIMMUXCS YMEHHA WUIIOCTPUPOBATh 3HAYCHHE
OMONOTUYECKUX 3HAHMM B TMPAKTHUYECKOW JEATEIbHOCTH 4YEeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCTIMTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEIOBEKOM >KHBOMU
MIPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOICHHS dTHUCCKUX
HOPM TP MPOBEJICHUN OMOJIOTUYECKUX UCCIIETOBAHMIM;

OCO3HaHWE IIEHHOCTH OWOJIOTUYECKUX 3HAHUU JUIsl TIOBBIIEHUS YPOBHS
AKOJIOTHYECKOH KYIBTYPHI, 1711 (GOPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHUI B IOBCEAHEBHOM XKU3HU IS
OLIEHKH TOCJEICTBUN CBOEH AEATETbHOCTHU MO OTHOIICHHUIO K OKpY>KaIoIlen cpere,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJCHUE Mep NPOPHIaKTHKA
3a00JIeBaHU.

B cucreme cpemnero obmiero oOpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOISIIAM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.



JI1st u3yueHnust 6MoJioruu Ha 0a30BOM YpOBHE CpPEAHEro 00IIero oopa3oBaHus
otBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B Hemerto).



COAEPXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HaykKamu, pusiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOM MPUPObI (HAOMI0CHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHcTpaumuu:

[Toptpersr: Y. {apsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO b TO3HAHUS JKHBOUW MPUPOJIBI.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

[Ipaktuueckas pabora Neo 1. «lcnonb3oBaHue pa3iMUHBIX METOIOB MpHU
U3y4eHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBbie cuCTEeMBbI U X OPraHU3ALMS.

XuBble crucTembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. OTimune
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOJIBI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpazue. YPOBHU OpraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYISALHUOHHO-
BHJIOBOH, 9KOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), Ooc(epHBIi.

JdeMoHcTpanmuu:

Tabnuuer u cxeMbl: «OCHOBHBIE TTPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUN
KUBOU MPUPOIBD.

O6opynoBanue: moaenb Mojekyisl JJHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOCHHE KJICTKH.

XUMHUYECKHM COCTaB KIIETKU. XHMUYECKHE BJIEMEHTBI: MaKpPOXJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmble 1 3aMEHUMBbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pPOBHH
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NepBUYHAs, BTOpUYHAs, TpPETHUYHAs U
YeTBEPTUYHAs CTPYKTypa). XHMHYECKuEe CcBoilcTBa OenkoB. buonormyeckue
(GyHKIMH OEIKOB.



®epMeHTHI — OMoJIornyeckre Katann3aTopbl. CTpoeHue ppepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenududHocTh. Kodepmentsl. Buramunsl. Otinuuns
(GbepMEHTOB OT HEOPTaHWYECKUX KaTaau3aToOPOB.

VYriieBoibl: MOHOCAaXapuabl (MIII0K03a, pru003a U 1€30KCUpr003a), IUcaxapuabl
(caxapo3a, JlakTo3a) M ToJMCaxapulbl (Kpaxmaj, TJUKOTeH, LEeJUII0J103a).
buonoruueckue GyHKIUN YTIEBOJIOB.

Jlumuael:  Tpurmunepunbl, Qocdomunuael, crepouasl. [HapoduIbHO-
rupodoOHble  cBoiicTBa. buonornueckue ¢Gyukumu aunuaoB. CpaBHeHHE
yTJ€BOOB, OEIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxkneunoseie xucnorel: JHK wu PHK. Hykineornaer — MOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkruu JIHK. Ctpoenne n ¢pynkiun PHK.
Buasr PHK. AT®: ctpoenne u GpyHKIUH.

[utonorus — Hayka o kietke. KiietouHas teopus — mpuMep B3aUMOJCHCTBHUS
ujed u (paKToB B HAYYHOM MMO3HAHUU. MeTO bl M3yUEHUS KICTKHU.

Kierka kak nenoctHas xuBas cucrema. OOLme Npu3Haky KJIETOK: 3aMKHYTas
Hapy»Hass MmemOpana, monekynbl JIHK kak reHermdeckuit ammapat, cuctema
CUHTE3a OeJka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotrhyeckas. OcoOeHHOCTH
CTpO€HHUs MpokapuoThuyeckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIIeTKU. OCHOBHBIC OTJIWYUS PACTUTEIBbHOW, >KUBOTHOU H
rpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [1nazmaruueckas memOpana, e€ cBorictBa 1 pyHkuuu. [{utoriasma u eé
opranouipl. OnHomemOpaHHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
nn30coMBl.  [loJlyaBTOHOMHBIE OpPraHOWAbl KIETKA: MHUTOXOHJPWH, TIIACTHJIBL.
[Ipoucxoxnenne MUTOXOHIApHM u mactua. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMA OPraHOUJIOB KJIETKU. BriroueHus.

SAnpo — perynaropHslii HeHTp KieTkd. CTpoeHue sjpa: siaepHas 000J0uKa,
KapuoIljla3mMa, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEMIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnpenesieHre XUMAYECKUX JJIEMEHTOB B HEKUBOU IPUPOLEY,
«PacrnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOAEH.

Tabmuupbl u cxemsl: «llepuonnueckass TabauMLa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOoJIEKYJIbl BOAbI», «bruocunTtes 0enka», « CTpoeHrEe MOJIEKYJIbI OeNIKay,
«Ctpoenue pepmentar, «HyknennoBbie kuciaotel. JJHK», «CtpoeHue MosiaeKymbl



AT®», «CtpoeHue 2yKapuoOTHYECKOU KIETKW», «CTpOeHne KUBOTHOU KIIETKW»,
«CTpoeHHE pacTUTENBHON KIETKN», «CTpoeHHE NPOKAPUOTHYECKON KIETKHY,
«CtpoeHue sipa KIETKN», «YTIeBOAbD», «JIunuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME [UIsl MPOBEACHUS
HaONIOACHUN, HM3MEpPEHUH, 3KCIEPHUMEHTOB, MHKpPOIpENaparbl pPACTHTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 1. «l/3yueHue KaTaaIuTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpPe aMuIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabora Ne 2. «l3ydeHue CTpOCHHS KICTOK pACTEHUH,
KUBOTHBIX M OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U HMX
OMHUCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTb KJIETKH.

OO6MeH BeniecTB, Wi MeTaboau3M. AccuMuisinus (TUIaCTUYECKUl OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB U HHEPIHMM B MOHMUMAHUU
MeTabonmu3ma.

Tunel oOMeHa BemecTB: aBTOTpO(HBINA U retepoTpodHbiid. Pons dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunte3. CBetoBas u TeMmMHOBass (a3pl (porocunreza. Peakuun
dboTocunTe3a. DPdekTuBHOCTh hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a JJIS KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €TI0
POJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UpYIoNIe 0akTepuu. 3HaUYeHUE XEMOCHHTE3a s
KU3HU Ha 3emie.

DOHepreTudeckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIIEICHHE U
aKKyMYJUPOBAaHHUE SHEPTHH B KJIETKE. DTarbl YHEPreTu4ecKoro ooMena. I mukomus.
bpoxxenne u ero Buiabl. KucioponHoe OKHUCIEHHE, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GpochopunrpoBanne. IPHEKTUBHOCTh FIHEPIETUUECKOr0 OOMEHa.

Peaknmm wmatpuyHoro cumHTe3a. [eHermueckas wuHbopmanus u JHK.
Peanuzanus renetuyeckod MH(poOpManuu B KJIETKe. ['@HETHUYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnauus — Guocunres
Oenka. Ortanbl TpaHciasuuu. KomupoBanme amuHokucior. Ponas pubocom B
OounocuHTe3e OemnKa.

Hexnerounsie ¢hopmbl sxu3Hu — Bupychl. Uctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOECHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHUd, >KUBOTHBIX M YEJIOBEKa, BBI3HIBAEMBIC
BUpycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — BozOyaurens CIIN/da.



OOparHast ~ TpaHCKpumiMs,  peBepraza W uHTerpaza.  lIpodunakrrka
pactpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoncTpanuum:

[Toptpetsr: H. K. Konsuos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuipel u cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«DHepreTuyeckuii ooMeH», «Xioporaacty, «®Porocuntes», «Crpoenue JHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE reHay, «CunTes 6enka», «['eHeTnueckuit Koay,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbId 1K1 Bupyca CIIN/a,
O0akrepuodaray, «Perukanus JJHK».

Ob6opynoanue: monenu-anmmkanuu «Y apoenne JHK u Tpanckpunuumsy,
«buocunres 6enka», « CTpoeHue KIETKH», Moaeib cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe U HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Kietounbiii 1ukII, WM >KU3HEHHBIM LMK KiaeTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTPUYHOIO
cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIA Ha0Op — KAapHUOTHIL.
JIMTUIOnHBI W TaluUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMATHIBI.
[{utonornueckne OCHOBBI Pa3MHOKEHUS WM  HWHIWBUAYAIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenne kinetkn — murto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrMYECKNI CMBICI MUTO34.

[Tporpammupyemasi rubenb KIETKU — arornTo3.

dopMbl pa3MHOKEHUS OPraHU3MOB: OeCIojioe U MojoBoe. Bubl 6ecronoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHKe, BETETATUBHOE Pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJICKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYKS OT OECIOJIOTO.

Meito3. Craguu Mmeito3a. IIporecchl, Npoucxoadiive Ha CTaauiaxX Menosa.
[ToBenenne xpomocoM B wMmenose. Kpoccunrosep. buosiornueckuii CMbICI U
3Ha4YeHUE MENo3a.

l'amerorene3 — mnpomecc oOpa3oBaHUSA TMOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHMS SHUIEKIETOK W crepmMaTo3ougoB. OTUI0I0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jrtarnbl SMOPUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPUOHATBHOTO PA3BUTHUS: TPsIMOE, HENpsAMoe (JIUUYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct u pa3Burne pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTAINU PA3BUTHSL.

JdeMoncTpaumu:

Tabmuupr u cxembl: «DOpMbl pa3sMHOKEHHS OpPraHU3MOBY», «JlBolHOE
OIUIOZOTBOPEHUE y LBETKOBBIX pacTeHUi», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenue kietku Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Kierounsiii nukn», «Pemmukamus JHK», «Mwutosy,
«Menosy, «IIpsmoe n HenpsaMoe pa3BuTue», «l'aMeroreHes y MICKONUTAKOMNX U
4esi0BeKay, «OCHOBHBIE CTa I OHTOIEHE3A.

ObopynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CrniepMato30ubl
MJIEKOIIUTAIOLIErOY, «SlilekneTka Miekonurawiero», «Kapuokunes B kierkax
KOpelllKa JIyKa», MarHuTHas MOJEJNb-alIIuKauus «JleleHne KIeTKU», MOJEIb
JTHK, moznens metada3HOil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHasi pabota Ne 3. «HaOmiomeHue MuTO3a B KIETKAX KOHYHMKA
KOpeEIlIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlabopatopuass pabota Ne 4. «M3ydeHwe CTpPOEHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacjieicCTBEeHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amauu reHeTuku. Mcropust pa3Butusi reHeTUKU. Poib uToaoruu
U 5MOpUOJIOTMM B CTAaHOBJICHMHM T€HETUKH. Bkiaa poccuilckux M 3apyOexHBIX
Y4EHBIX B pa3BUTUE TEHETHKU. MeToapl TeHEeTUKH (IrMOpUI0IOTHYECKUi,
OUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHeTUYeCKUi). (OCHOBHBIE TI'€HETUYECKHE
noHATud. ['eHeTnueckas CHMBOJIMKA, UCTIOJb3yEeMasl B CXEMaX CKPEIIMBAHUIM.

3aKOHOMEpPHOCTH HaCJeJI0BaHMs MPU3HAKOB, YCTaHOBIEHHbIE I'. Mennenem.
MoHorubpuHoe CKpellMBaHHe. 3aKOH €AMHO00pa3usi TUOPHUIIOB IEPBOIO
nokoJieHus. [IpaBuino toMuHUpOBaHUs. 3aKOH pacllelyieHus Mpu3HakoB. ['unoresa
YUCTOTHI raMeT. [1oIHOe M HENOJIHOE TOMUHHUPOBAHUE.

JHuruOpuaHoe  CKpelmuBaHMe. 3aKOH  HE3aBHCHUMOTO  HAclieJOBaHUs
npu3HakoB.  LlUTOreHeTMueckMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHnanuzupyroniee ckpenuBanye. Mcnonap30BaHne aHAIU3UPYIOIIETO CKPEIIMBAHUS
U1 OTIPEJIeNIEHUsI TeHOTHUIIa 0COOu.

CuerienHoe HacnenoBanue npusHakoB. Pabora T. Moprana no ciierieHHOMY
HacJIeI0BaHUIO TeHOB. HapylieHnue cuernsieHust reHOB B pe3yJibTaTe KpOCCHHTOBEPA.

XpOoMOCOMHas TEOpUs HACIEACTBEHHOCTH. | €eHeTHUECKUE KapThl.



I'enetnka moma. XpoMOCOMHOE ONpeAeieHrne moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBl. ['omoramernesle M rereporaMeTHele OpraHus3mbl. HacienoBanue
MPU3HAKOB, CLETNICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI N3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpemnpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTHKA
MOAN(PUKAIMOHHON N3MEHYMBOCTH. BapuaImoHHBIN sl ¥ BapUAIIMOHHAS KPUBas.
Hopma peakuuu npusHaka. KojJM4eCTBEHHBIE M KAYECTBEHHBIEC ITPU3HAKU U HUX
HOopMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBennas, WiM TeHOTUIHMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpPOUECC — OCHOBAa KOMOWHATHBHOW
M3MEHYMBOCTH. MyTanimoHHas U3MEHYMBOCTh. Kiaccudukarust MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYNHBI MyTaluii. MyTareHHbIe (HhaKTOPHI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BuesaepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T'€HETUKHU
yeJIOBEKa: TeHeaJIOTHYECKUM, OJTM3HEI[OBBIM, IIMTOICHETHYECKHUI, OMOXMMHYECKUH,
MOJIEKYISIPHO-T€HETUUECKU. CoBpemeHHOE ONpeIeJICHHE TE€HOTHUNA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[II1P-anamm3a. HacneacTBeHHble 3a00JICBaHUS YENOBEKA: TCHHBIC OOJIC3HH,
0ONe3HN C HACIEACTBEHHOW MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue H TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOI0 00pa3a KU3HH, TMATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TEHETUYECKHUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKU B MPEJOTBPAIICHUY U JICYCHUN T€HETUYECKUX 3a00JIeBaHUI YeTOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUersepuxosn, H. B.
Tumodees-Pecosckuii, H. U. BaBuios.

Tabnuirel u cxembl: «MOHOTHUOPUHOE CKPEIIMBAHUE U €T0 [IUTOT€HETHYECKas
OCHOBa», «3aKOH PaCUICIIJICHUS U €T0 IUTOI€HETUYECKasi OCHOBA», «3aKOH YHCTOTHI
rameT, «Jurubpunnoe ckpemubanuey, «llurosornyeckre 0CHOBBI AUTUOPUIHOTO
CKpeluBaHus», «Meio3», «B3anMoercTBue auleIbHbIX T€HOBY, «I eHeThuuecKue
KapThl PACTCHUH, )KMBOTHBIX M 4elioBeKa», «l'eHeTnka monay, «3aKOHOMEPHOCTH
HACJICIOBAHMUS, CIEIJIEHHOTO C TOJoM», «KapuoTumbl yenoBeKka W KUBOTHBIXY,
«Buger m3menunBoCcTHY, «MomudukanmoHHas W3MEHUYUBOCTHY», «HacrmemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTalimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoJeau-anmuiukauu «MOHOTHOpUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «uruOpuanoe ckpeuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOT 1 MUKponpernapat «Jlpo3zodwmna» (Hopma, MyTaruu GopmbI
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.



JlabopaTopHbIe U IPpaKTHYECKHE PadOThI:

JlabopatopHasi padota Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKpPOIIpEenapaTax.

Jlabopatopnas padota Ne 6. «3yuenne MoaupukanmoHHON N3MEHUUBOCTH,
NOCTPOCHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPHUBOW».

JIabopartopHnasi pabora Ne 7. «AHanu3 myTtanuil y apo30¢puibl Ha TOTOBBIX
MUKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaJIM3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenrekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa W Opouecc. 3apOKICHUE CEJEKIMH U JTOMECTUKALIMS.
VYyenue H. Y. BaBunoBa o nieHTpax MpoUCXOXKACHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacteHuii. LIeHTpbI MPOUCXOKIAECHUS JOMAITHUX KUBOTHBIX. COpT, OO, IITAMM.

CoBpeMeHHbIe METO/IbI ceNeKIMU. MaccoBbIi U MHAUBUAYAJIbHbII OTOOPHI B
CEJIEKIIMM pacTeHU M KUBOTHBIX. OlLleHKa 3KcTephepa. biu3kopoacTBeHHOE
ckpemrBanue — UHOpuauHr. Yucras nuHus. CKpemuvBaHHE YUCTBIX JIMHUU.

I'ereposuc, wiu rubpuanas cuna. HeponcTBeHHoe CKpeniMBaHuE — ayTOPHUIMHT.
Otpanénnas rudbpuauzanus u e€ ycnexu. FIcKkycCTBEeHHbI MyTareHes 1 nojJydeHue
MTOJIMTUIOUIOB. JIOCTHKEHUS CENEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.
broTexHOoJIOrus Kak oTpaciib IpOU3BOJACTBA. ['€HHAsT MHXKEHEpHUs. DTarbl
co3nanus pekomOuHanTHOW JIHK wu TpaHcrenneix opranu3moB. Kierounas
uHxeHepus. Knetounsle KyJabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTCHUM.
KiionupoBaHue BBICOKONPOAYKTHBHBIX  CEJIbCKOXO3SAMCTBEHHBIX  OPraHU3MOB.

Okonoryyeckue W dtudeckue  npodmempl. MO —  reHernuecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanmu:

[Toptpetsi: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. ®@. 1BaHOB.

Tabnuipl U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHuit», «llopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenmity, «OtnanéHnas ruopuau3anusy, «Padorel akagemuka M. @. ViBaHoBay,
«JTomumnonaus», «OObEKTHl OuoTexHoNorum», «KieTounele KyJIbTyphl U
KJIOHHpOBaHUeE», « KoHCTpyrnpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHKe: MYJISIKH TUIOJIOB U KOPHETIOAOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03sHCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Okckypcus «OCHOBHBIE METOJIbI M JOCTHXKCHHUS CEJEKIMM PACTCHUU W
KUBOTHBIX  (HAa  CEJEKIMOHHYK  CTaHIMIO, IUIEMEHHYI  depmy,



COPTOUCIIBITATENbHBIA ~ YYaCTOK, B TEIUIMYHOE XO34KWCTBO, J1AOOPaTOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIACC

Tema 1. DBoJIIOLIHOHHASE OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHS HBOJIOLNUOHHOW TEOPUU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BrnusHue 3BOIMIOIMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbctBa HBoMOIUU. [lameoHTONOTHUYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUS BUJIOB B MaJICOHTOJOTMUYECKOW JIETOMHUCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaguueckue: cxoacTro u paznuune ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA W PA3NIUYMUS SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHbIE,
pPYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpPraHHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IIpeAnochliKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHUJIbl 3BOJIOUUU BUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeneiaEHHass WU3MEHYUBOCTD,
0opb0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHbBIE TOJIOKEHUS.

MuxkposBosronus. [lomynsauus kak eAMHUIA BUAA U SBOJIOLHH.

JBrxymue cuibl ((pakTopbl) 3BOJTIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npouecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynslMOHHBIE BOJHBI U Jpeild
reHoB. M30suus 1 MUrpanus.

EctectBennblii oTO60p — Hampaistommii  Qaxktop sBomonun. DopMel
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3Bojtonuu. [Ipumepsl
IpUCHOCOOJIEHU y opraHu3MoB. ApoMoph03bl U HAHOAJANTAIIUY.

Bun wu BugooOpazoBanue. Kputepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomonisi.  Dopmbl  3BosOLMU:  (UIETHUYECKAs, JUBEpreHTHasl,
KOHBEpIreHTHasl, nmapasuiesnbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxaeHne OT HecneHaIU3UPOBAHHBIX IpenkoB. lIporpeccupyromas
crneuuanu3anrsa. AJanTuBHas paguanus.

JdemoHcTpaumu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. Ceepuios.



Tabmuupl u cxemsl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emie», «3apoAbIln
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cyiiectBoBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroo0pa3ue COpTOB pacTEHUI»,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «Apomopdo3by, «Manoanantanumy», «O0mas nereHepanus»,
«/IBmkymue cuibl 3Boironnny, «Kapra-cxema wmapumpyra myremectBus Y.
HNapsunay, «bopbba 3a cymecrBoBanue», «lIpucmocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJIOTHIECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIUS HACEKOMbBIX C Pa3jIM4YHbIMU THUIIAMH OKPACKH,
Ha0op MIOAOB M ceMsH, Kojuiekuus «lIpuMepsl 3alUTHBIX MPHUCIOCOOJICHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HAMPABICHUS JBOJIIOIUNY, O0BEMHAS MOJIEIb
«CTpO€eHHE TOJIOBHOTO MO3T'a II03BOHOYHBIX .

buoreorpapuueckass kapra wmupa, kKomekuus «Dopmbel coxpaHHOCTH
VUCKOMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb ammmukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIE mpenapartsl «PazButrne HacekoMoro», «PazBurtue Jsrymkmy,
MuKponpemnapar «Jlpo3zodunay (Hopma, MyTauu GOpMbI KPbUTHEB U OKPACKH TEIIa).

JlaGopaTopHble ¥ IpakTHYeCKHe padoThI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOrHIECKOMY
KPUTEPHIO».

Jlabopatopnas padota Ne 2. «Onrcanue nprucrnocoOIeHHOCTH OpraHru3Ma u e
OTHOCHUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4HbIE TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble TUnoOTE3bI
BO3HMKHOBEHHUs >KM3HM Ha 3emie: aOuoreHe3 M NaHclepMus. XUMHUYecKas
ABOMIONMSA. AOHOTEHHBIM CHHTE3 OpPTraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOUNH. HayanbHbIe 3Tanbl
ouonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M WX SBOJIIOLHS.
®opMHUpPOBAHNE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo spam M nepuojam. Kartapxeil. Apxelckas u
nporepo3oiickas dpbl. llaneos3oiickas spa u €€ mnepuoabl: KEeMOPUMCKHUH,
OPAOBUKCKHUH, CULIIYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30¥cKas apa ¥ €€ IEPUOIbl: TPHACOBBIN, FOPCKUH, METIOBOM.

KaiiHozolickas 3pa W €€ mnepuoabl: NaJICOrCHOBBIM, HEOI€HOBBIH,
AHTPOIIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMM PACTUTENBHOIO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBIIEHME, paclIBET U BEIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.



CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE H3BOMIOUMHA. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYMIbl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOrUs KaK Hayka. PazBuTue npeacTaBiieHHil o
IIPOUCXOXKIECHUHN YeloBeKa. Meroabl u3ydeHus aHTponoreHesa. CxonacrtBa u
pa3JINyYus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JiBrxymue cwtbl ((hakTophl) aHTpororene3a. HacneacTBeHHass I3MEHUYHNBOCTh
U ecTeCTBEHHbI 0TOOp. OOIEecTBeHHBIH 00pa3 >KM3HU, WU3TOTOBIICHHUE OPYIUN
TpYZia, MBILJIEHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKHU, YenoBek
ymeneli, YenoBek mnpsamoxomamuid, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoakyn WCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBAHMS, O0JIACTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY /U

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAsS
(eBpasmiickasi),  HErpo-aBCTpajioujHass  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. U. Onmapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl U cxeMbl: «Bo3uukHoBenne CoJHEYHOM CHCTEMEBI», «Pa3BuTie
opraHu4eckoro  mupa», «PacturtenbHas  kieTtka», «KuBOTHasg  KJIETKay,
«IIpokapuornueckas kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHUE AHATOMHUYECKHX YEPT CTPOCHMS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4elIoBeKa», «JlpeBHeimue moan», «lpeBHue mroam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacoh».

O6GopynoBanue:  Mysiku  «lIpoucxoxknenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TeoxpoHoJOrudeckas Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTH MUCKOTMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U IpakTHYeCKHe padoThbI:

[Tpaktuueckas pabora Ne 1. «3ydeHue nCKOMaeMbIX OCTaTKOB PACTCHHM U
KUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «DBOJIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-
HAYYHbIN WIH KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3Msbl 4 OKpYy:KawIIas cpeaa.



DKOJIOTHSl KaK HayKa. 3aJau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPIaHU3MEHHAS.

Okonornueckue (aktopel. Knaccudukanus skonorudeckux (HakToOpoB:
abuoTuueckne, OMOTHYECKHE M AaHTPOINOTeHHbIe. JIefiCTBHE SKOJOTHYECKHX
(haKkTOpOB HA OPTAHU3MBI.

AGuotnueckue (akTOphl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAN3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue dhaxTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. I[lapasutusm, koomnepauus, MyTyalu3M,
KOMMEHCaNU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHne OHMOTHMYECKHMX B3aUMOJECUCTBUI UIsl CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKKA nomyjsiuud. OCHOBHBIE IOKAa3aTENH
NOMYJISIIIUU: YHUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpaius. J[uHaMyka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsiusl.

JdeMoncTpauuu:

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

Tabmumsl u cxembl: kapta «lIpuponusie 30Hb1 3emiuan», «Cpeapl oOUTaHUA
opranusMoBy», «®Doronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISAUUU UHPY30puu-Ty Penbkny, «[Iumesplie nenm».

JlabopaTopHble n pakTHYecKHe PadOThI:

Jlabopatopnas pabota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN U3
Pa3HbBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeyCay.

[Tpaxtruueckas padora Ne 2. «ITogcuéT MIIOTHOCTH MO pa3HBIX BUIOB
pacTeHUN.

Tema 4. Coo01ecTBa U 3K0JI0THYECKHE CHCTEMBbI.

Coo0miecTBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAsA, Tpoduueckass (mumieBas). Buasl-nomuHanTel. CBs3u B
ouoIeHose.

Okosoruueckre cuctembl (dkocucreMbl). IloHarue o006 »3KocucTeMe U
ouoreonieHo3e. @OYHKIUMOHAIbHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [umeBsie nenu u cetu. OCHOBHBIE
MOKa3aTed HKOCUCTEMBI: Onomacca, MPOAYKIHs. DKOJOTUYECKUE MUPAMUJIBL:



MPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHUCTEM: YCTOWYHBOCTb,
caMoperyJsinus, pazsutrue. Cykieccusl.

[IpupoaHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHUCTEMA XBOMHOIO
WU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOre€HHBIE  3KOCHCTEMBI.  ATPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruueckoe u X03511CTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycroHuumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'paHulibl, coctaB U CTpyKTypa
ouocdepnl. JKupoe BemectBo U ero ¢yHkiuu. OcobeHHocTu Ouochepsl Kak
rJI00AIbHONW JKOCHCTeMBI. J[MHaMHuueckoe paBHOBeCME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BeecTB 1 OMOT€OXUMHUYECKHUE ITUKIIBI AJIEMEHTOB (yIJiepo/a,
azota). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOIIOTCHHBIE U3MEHEHUS B Orocdepe.
['moGanbHbIE KOJIOTHYECKHE TPOOIESMEI.

CocymiecTBoBaHMe NMPUPOJILI U yenoBeyecTBa. CoxpaHeHrne OrnopazHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa panuMOHAIBHOIO YIPaBICHUS
MPUPOTHBIMHU PECYPCaMH U WX HCTOJb30BaHME. J|OCTIKEHHSI OMOIOTHH B OXpaHa
IPUPOIBL.

JdeMoHcTpanuu:

IToptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuupbl 1 cxembl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie cooOuiectBay, «llenu nuTaHus), «IKOJIOTHYECKAs TUPaAMUAA,
«buocdepa u genoBek», «IKocUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa
XBOMHOro Jjeca», «buomeno3 Bogoéma», «ArpouneHo3», «lIpumepHsbie
AHTPOTIOTEHHbBIC BO3/ICUCTBUS HA MPUPOAY», « BakHeHITne HICTOUHUKY 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHelIas cocTapistomias ouochepo»,
«®DakTopel  nmerpamanuu  mouB»,  «llapaukoBBIT A dexT»,  «DakTOpHI
PaAMOaKTUBHOTO 3arpsisHeHust Ouochepr», «OO0mas crpykTypa Ouochepb»,
«Pacnpoctpanenue xku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouochepb»,
«Kpyrosopot yriepoaa B buocdepe», «KpyroBopor azoTa B IpupoIe».

OGopynoBanue: Mojaelb-anIuinKamusa « Tunuyneie OMOLIEHO3bI», repbapuit
«PacrturenbHble cooOIIecTBay, Koulekuu «buoneno3y», «Bpenurenu BaxkHenmmx
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», FrepOapuu 1 KOJIJIEKIIMA PACTEHUHN U )KUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIIIaM 0JHOro Buaa, KpacHas kHura
Poccuiickoii  ®enepanuu, H300paKEHUST OXpaHSAEMbIX BHUAOB pACTEHUUA U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [IPOIT'PAMMLBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBHIEI'O
OBPA30OBAHUA

Cormacno ®I'OC COO, ycranaBnuBalwTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHUS  OOYyYalIIMMHUCI TIpOorpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX PE3yJbTATOB OCBOEHHUS Mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYyYaroNUMUC POCCUHUCKON
rPaXXJaHCKOM UJAECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEAENEHNI0, HaJlM4yhe MOTHUBAlUM K  OOy4YEeHUI0O  OHOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTHU HA OCHOBE
KJIFOYEBBIX IIEHHOCTEW M HMCTOPUYECKUX TPAAUIMNA Pa3BUTHUS OUOJIOTHYECKOTrO
3HAHMS, TOTOBHOCTh U CIHOCOOHOCTHh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAaMM, MPUCYLUIUMH CHUCTEME
OMOJIOTUYECKOr0  00pa30BaHMs, HAJIMYME HKOJOTMYECKOr0 IMPaBOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS npeamera «buonorus» AOCTUTrarOTCS B
€INHCTBE YYEOHOW ¥ BOCIUTATEIHHOM JEATEILHOCTH B COOTBETCTBHH C
TPAaAULIMOHHBIMHA POCCUUCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU I[IEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJEHUSI U CIIOCOOCTBYIOT MpOLlECCaM CaMOINO3HAaHUS, CaMOBOCHUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXCHUS K 3aKOHY U IIPABOIOPAAKY, YEIOBEKY TPyAa U CTaplieMy ITOKOJICHMUIO,
B3aMMHOT0 YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HAcleIui0 U
TpaAuLMsIM MHOTOHAILMOHAIBHOTO Hapoja Poccuitckon denepauunu, MpUpole U
OKpYXaroulen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUsS YydeOHoro mpeamera «buomorus»
JIOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKJACHUN, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMNbITA JESITEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HaIlPaBJIICHUU
BOCIIMTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

* IPaKAAHCKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCA KaK aKTUBHOIO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIECTRA;



OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX IPaB U 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y IIPaBOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JI€ATEIBHOCTH MPHU CO3JaHUH yUEOHBIX
IPOEKTOB, PEIIEHUU YYE€OHBIX U [IO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIpENEeNsTh COOCTBEHHYIO TMO3ULHMI0 [0 OTHOLIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHME YUYMTHIBATh B CBOMX JEHCTBHUSAX HEOOXOIMMOCTb KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMU YOEKACHUSAMU, KyJIbTYPHBIMHU LIEHHOCTSMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS
yueOHBIX, TIO3HABATEJIbHBIX W HCCIEAOBATENbCKUX 3aJad, YBaXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OIIOHEHTOB MpPU OOCYXIEHHHM CIOPHBIX BOIIPOCOB
OMOJOTUYECKOT0 CO/ICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEINBHOCTH;

* NAaTPUOTHYECKOI'0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKON WAEHTUYHOCTH, NAaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOXO PonnHy, CBOM S3BIK M KYyJbTYpPY, IPOILLIOE W HACTOSILIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHHUE K IIPUPOJIHOMY HACJIEAUIO U NMAMATHUKAM IIPUPOLBI,
JNOCTHXEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OMOJIOTMU, MOHUMAHUS 3HAYECHHs] OHMOJIOTMM B IO3HAHUM 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBA;

ujaeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

* JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHWE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, 3TUYECKOT0 OBE/ICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAallMI0 M IPUHHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POIUTEISAM, CO3IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O IIPUHSATUS LIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBHUM C
TpaauIMsIMu HaponoB Poccuy;

* 3CTETHYECKOI0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MHpPY, BKJIKOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOIECTBEHHBIX OTHOLLIEHU;



NOHUMaHWE 3MOIIMOHATILHOTO BO3JICHCTBHS KUBOM MPHUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHHE
MPOSBIISITH KAU€CTBA TBOPUYECKOM JIMYHOCTH;

* (u3UYeCKOro BOCIHTAHHS, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI H
3MOLMOHAJIBHOIO 0J1ArONOJTyYHUs:

MMOHMMAaHUE U pealn3alys 3I0POBOro U 0€30MacHOro 00pasa *Ku3HU (310pOBOE
nUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABWII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATUI W OT/AbIXa, peryispHas ¢uznueckas aKTHUBHOCTb), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHWUMAaHUE TIEHHOCTH TPAaBWI WHJIWBHAYATHHOTO ¥  KOJUIGKTHBHOTO
0€30MacHOro MOBEJCHUS B CUTYALUIX, YTPOKAIOIINX 30POBBIO U )KU3HU JIIOJEH;

OCO3HAaHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOIICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

* TPYAOBOI0 BOCIIMTAHUS:

TOTOBHOCTB K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTMBHOM JESTEIIBHOCTH TEXHOJIOTMYECKOW M COIMAIbHOM
HaAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IJIAHUPOBATh U CAMOCTOSITENHHO
BBITIOJTHATH TaKyIO JCSITCIIbHOCTS;

MHTEPEC K Pa3IUyHbIM cdepaMm mpodhecCHOHANBHONU JEATETLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymed mpodeccun U peaTn30BHIBATH
CcOOCTBEHHBIE KU3HEHHbIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa30BaHUIO Ha
MNPOTSKEHUN BCEU JKU3HU;

* 3KO0JOTMYECKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MIPUPOJIE KaK UICTOYHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPHOOPETEHHE OIbITa
IJIAHUPOBAHMSI TOCTYNKOB W OIICHKA WX BO3MOXHBIX TOCICACTBUN IS
OKPY’KaroIIEU CPEIbI;

OCO3HaHHWE TI00aJBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM U MyTel ux
peleHus;

CIIOCOOHOCTB UCIOJIB30BATh PUOOPETAEMBIE ITPU U3YUEHUN OMOJIOTUHY 3HAHUS
M yMEHUS TpU  pEHICHHH TpoOJieM, CBSA3aHHBIX C  PalMOHAIBHBIM
IPUPOAOIIONB30BaHNEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HAIpPaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
AKOCHUCTEM, OHOChEpPHI);



AKTUBHOE HENPUATHE ACHUCTBUM, IPUHOCAILLINX BPE OKPYKAIOLIEW IPUPOTHON
cpele, YMEHHE MPOTHO3MPOBATH HEOJArONpPUATHBIE 3KOJIOTMYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JICMCTBUN U IIPEIOTBPAILATh UX;

HaJIMYUE PAa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTHYECKOMN JEATEIBHOCTH DKOJIOIMYECKON
HaIpPaBJIEHHOCTH;

* IEHHOCTH HAYYHOI'O IO3HAHMA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JTUAJIOre
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YHWTATEIbCKOM KYyJIbTYpPbl KaK CpEICTBa
B3aUMOJEHCTBUS MEXKIY JIFOAbMHU U ITIO3HAHUS MUPA;

MOHMMaHUE creuu(ukn OWOJIOTMM KaK HayKH, OCO3HaHUs €€ polu B
(opMUPOBAaHUN PAIMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3AAHUU IIEIOCTHOTO
npeacTaBlieHuss 00 OKpyXarolleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOmiecTBa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peUIeHUuU MpodiieM
COXpPAaHEHMS IPUPOJHOIO PABHOBECHS,

yOSXKAEHHOCTh B 3HAYUMOCTH OHMOJOTHH Ui COBPEMEHHOW IUBUIM3AIUH:
o0OecrieueHrss HOBOTO YpPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECYpCHbIE  MPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEe BBIXO/AA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCTIOJIb30BAaHUIO MPHUPOJHBIX PECYpPCOB U (POPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHMH OHOJOTMYECKUX 3HAaHUU B IEJsIX
NOBBIIEHUA OOIIel KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHOW T'PaMOTHOCTH OOydarommxcs, Gpopmupyemoi
pU U3YYEHUU OMOJIOTHH;

NOHUMAHHE CYUIHOCTH METOJIOB IMTO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNb30BaTh TMOJydyaeMble 3HAHUS MJs aHaliu3a U
OOBSCHEHHUSI SIBJICHUW OKPYXAIOLIEr0 MUPa U MPOUCXOAUIMX B HEM H3MEHEHUH,
yMEHUE neNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAy4HBIX (DAKTOB
UMEIOIIUXCS JAHHBIX C LIEJIbIO ITOIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO HCHOJIb30BaTh OMOJOTUYECKHE 3HAHMS JUIs
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAaHHE LIEHHOCTHM HAYYHOW JEATEIBbHOCTH, T'OTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U MCCIIENOBATENBCKYIO NEITEIbHOCTD NHANBUAYAJIBHO U B IPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUI MO OHONOTHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIC pe3yJIbTaThl OCBOCHHS y4eOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYUMBIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YYaAIOIIMXCS
MEXIUCIUIUIMHAPHBIC (MEXIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, YHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIeI0BaHue, HAOI0IeHNEe, I3MEPEHHUE, YKCIIEPUMEHT U APYTHX ), yHUBEPCATbHBIC
ydueOHbIC JcHCTBHS (IMO3HABaTENIbHBIC, KOMMYHHMKATHBHBIC, PETYJIATHBHEIC),
obecnieunBaronire GopMupoBaHue (PyHKIIMOHAIBHOW IPaMOTHOCTH W COIMATILHOM
KOMIIETEHIIMA  OOYYaloIIMXCs, CIOCOOHOCTh OOYYaloIIMUXCS  HCIOJIb30BaTh
OCBOCHHBIC MEKIMCIUTIINHAPHBIC, MEPOBO33PCHUCCKIC 3HAHUS M YHUBEPCAITHHBIC
y4eOHbIE ICUCTBUS B O3HABATEILHON M COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThbl OCBOCHHS IIPOTPAMMBbI CPEIHET0 OOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

Osiaaenne YHHUBEPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JEeUCTBUSIMHU:

1) 6a30Bble JJOrHYecKHe AeiiCTBHSI:

CaMOCTOSITeIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHWM 3HAHWN TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CUHTE3a, CPAaBHEHHMS, KIIacCU(pHUKAIIUHA, 000OIICHHUS), pAaCKPBIBATh CMBICIT
OMOJIOTUYCCKUX TOHSATUM (BBIACIATHh UX XapaKTEpHBIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH MOHITHUSIMH ),

OTpeNeNsaTh IeIu JeATeILHOCTH, 3ajaBas IapaMeTphl M KPUTEPUU HX
TOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

UCITOJIb30BaTh OMOJIOTMYCCKHUE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, IIO
AQHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAcCMaTPHUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh CXEMHO-MO/IEIbHBIE CPEJICTBA JIJIS PEICTABICHUS CYIIECTBEHHBIX
CBSI3eM W OTHOIICHUH B H3y4yaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKkKe
IPOTUBOPEYHMIA PA3HOTO pOja, BBIABICHHBIX B PAa3JIMYHBIX HH(DOPMAIMOHHBIX
HCTOYHHKAX;



pa3zpabaThiBaTh IJIaH PEUIEHUS MPOOJEMBbI C YUYETOM aHAIM3a UMEIOIINUXCS
MaTepHAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SITEIbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIIEACTBUN JAESTENBHOCTH;

KOOPJMHUPOBATH U BBIMOJHATH padOTy B YCIOBHUSIX PEAIBHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE MPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIEA0BATEIbLCKHUE IeCTBUA:

BJIaIETh HABBIKAMH YUE€OHO-UCCIEA0BATEIbCKON U MPOESKTHOM AESITEIbHOCTH,
HaBBIKAMM  pa3peuieHuss 1OpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IMOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh pa3MYHble BUbl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO
3HAHUS, €ro HHTEpHpeTalud, NpeoO0pa3oBaHUI0O M NPUMEHEHUI0 B y4eOHBIX
CUTYalUsX, B TOM YHUCJIE NP CO3JaHIH YUEOHBIX U COITUAIBHBIX TPOEKTOB;

(opMupOBaTh HAyYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHSITUSIMU U METOJIaMU;

CTaBUTh M (OpMyJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NEeSATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIIBUTaTh THIIOTE3Y €€ PEIICHUs, HAXOAUTh apPTYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMEeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TOJIYYEHHbIE B XOJ€ pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISTh 1EJICHANPABICHHBIA MMOUCK IEepeHoca CPEJCTB U CIOCOO0B
NEeNUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEIEATEIILHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpesiaraTh OPUTHMHAIBHBIE MOJXO0Jbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

3) pa6ora ¢ undgopmanueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOW JIUTEpaType, OHOJOTMYECKUX CIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
MH(}OpMaALUIO PA3IMYHBIX BUJIOB U (DOpPM MpeACTaBICHUS, KPUTHUECKH OLIEHUBATH
€€ JI0CTOBEPHOCTh U HEMMPOTHBOPEUYNUBOCTH;



(dbopMyIHpPOBaTh 3aMPOCHl U TMPUMEHSITH PA3TMYHBIE METOJbI MPU TIOUCKE H
otOope Oumosornueckoi WHMOpMAIUU, HEOOXOIUMOM NIl BHITIOJHEHUS y4eOHBIX
3ajay;

npuoOpeTaTb OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS Pa3IMYHBIX
MMOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOWpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
Ouosiorundeckor uHpopMaIuu (CXeMbl, TpauKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa mpu  paboTe ¢
Owonornyecko WHPOpMANHEH: MPUMEHATh XUMHUYECKHe, (UBHUECKHE U
MaTEeMaTUYECKUe 3HaKW W CHUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIIQJICTh ~ HaBBIKAMH  pAacloO3HABaHWs W 3alUTBl  WHQPOPMAIIUH,
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH /I CTBUSIMM:

1) o01enme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTE WM JIMCKYCCHH TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIBHO BBITIOJIHEHUS TIpejiaraeMoun
3a/lay, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JManora Wil JUCKyCCUn);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJCTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHS, TTOHHMMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOppEKTHOM popme popMyIrpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas J1eATeJIbHOCTh:

MMOHUMATh M WCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIUBUIYTBHOU
paboThI IPH peIIeHUH OUOJIOTHYECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHOM 3a/1a4;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

MpUHUMATh II€IM  COBMECTHOM  NIEATETLHOCTH, OpPraHW30BBIBATh U
KOOPJIMHUPOBATh JICMCTBUSI MO €€ NOCTHMIKEHUIO: COCTABJISATh IUIAH JCHCTBUM,



pacupenensaTh pojid ¢ y4ETOM MHEHMI Y4YaCTHHUKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOU paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAXJIO0T0 yYaCTHUKA KOMaH bl B 00U
pe3ynbTaT Mo pazpadoTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE TIPOEKTHI, OLEHWUBATH MJAEH C IMO3WIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYLLIECTBIATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3IMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OgJ1aileHNe YHUBEPCAJIbHBIMY PeryisTUBHBIMHM 1elCTBUSIMU:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISBICHUS TNPOOJIeM U UX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU IIeJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX M MOCTYIKax IO OTHOIIEHHIO K JKMBOHM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYIUECTBJISITh MO3HABATENbHYIO JACSATEIbHOCTD, BBISIBIATH
npo0sieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJIATH IJIaH pEIIeHUs MPOOJIEMBI C YIETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYAaIIHSIM;

pacuIMpsaTh paMKH y4eOHOro MpeiMeTa Ha OCHOBE JHMYHBIX MPEANOYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peleHue;

OIICHUBAThH MPUOOPETEHHBIHN OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIMPOKONH 3SPYIULUU B
pa3HbIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa3oBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJ€Th ~ HABBIKAMM  TO3HABATENbHON  pedieKCud KaKk  OCO3HaHUS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJNbTAaTOB U
OCHOBAHUM, UCHOJIB30BaTh MPUEMBI pedISKCUU IS OLIEHKH CHUTyalluH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO HUX
CHUKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHTBl JPYTrUX MpPU aHajdu3e pe3yJibTaToB
NEATEINbHOCTH;



3) npuHsATHE ce0s U APYrUX:

IPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IIPH AaHAIU3€ pe3yJbTaToOB
NESATENbHOCTH;

IIpU3HABAaTh CBOE IPABO U NPaBO APYI'HX Ha OIIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMU IPYTOTO YeJIOBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pesynbTaThl OcBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienuduueckue ajst yueoHoro npeamera «buomorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
peoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3IMUHBIX y4E€OHBIX CUTYalUsX, a TaKXKe B peaslbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTb 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOIO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpBIBATh COJIepKaHUE OMOJIOTMUYECKUX TEPMUHOB U TOHSITHM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (OOMEH BEIECTB U MPEBPALIEHUE SHEPTHH ),
roMeocTtas (camMoperyisiius), YpPOBHEBas OpraHu3aius JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OWOJIOTHUYECKHe Teopuu (KIETOYHAas, XPOMOCOMHal,
MyTallMOHHAsl, IIEHTpajbHas J0TMa MOJEKYJsipHON Ouosnorum), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LeHTpax MHOTroo0Opas3us u
MPOUCXOKICHUS KyJIbTYpHBIX pacTenuit H. 1. BaBuioBa), onpenensTs rpaHULIbl KX
IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAONIOACHUE U
OMMCAHHUE >KUBBIX CHCTEM, MPOLIECCOB W SBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJIOrMYECKOT0 HKCIIEPUMEHTA, BBIIBH)KEHHE TUIIOTE3bI, BBISIBJIEHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IOJYyUYEHHBIX pPe3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSITUH, TEOPUI U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
HA OCHOBAHMH TMOJTYUYEHHBIX PE3YIbTATOB;



YMEHHE BBIJICISTh CYHIECTBEHHBIEC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BEIECTB U TMPEBpAICHUS] YHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIJIOIOTBOPEHUS, PA3MHOKEHHS, WHIUBUAYaJIbHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSTh MOJyUYEHHBbIE 3HAHUS IJi1 OOBSICHEHHS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, IJISl TMPUHSTHUS MPAKTUUYECKUX PEHICHU B IMOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI M 3I0POBBSA
OKPYKaIOIINX JIOACH, COONII0IEHUSI HOPM TPaMOTHOTO TIOBEICHHUS B OKPYKAIOIICH
NPUPOIHON cpeie, MOHMMaHWE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTUKCHHIMA
COBpEMEHHOMU Oouonoruu  u OMOTEXHOJIOTMH  JUIsl  PalMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHble TEHETHYECKHE 3aJayd Ha MOHO- W
OUTUOPUIHOE CKpEIIMBaHWE, CLEIUICHHOE HAaCIeIOBAaHUE, COCTaBISTH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJISl MpPEJCKa3aHMsl HAcleJOBAHUS NMPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMONHITH JIA0OPATOPHBIE M TMPAKTHYECKHE pPabOTHI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OLEHUBATh U MHTEPIPETUPOBATH HH(OPMALINIO
OMOJIOTMYECKOr0  COAEpKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOpPMAIIMK, HAYYHO-TIOMYJISPHBIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJNOTHH,
MEIUIIHE, OMOTEXHOIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHbIE TNHCbMEHHBIE U YCTHBIE COOOIIEHUS,
00001ass Onosornueckyro MHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BATh MOHITUIHBIN armapaT OMOJOTHH.

[IpenmeTHBIE pe3ynabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» 6 11
KJlacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHUCTEME HAYYHOI'O
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKHX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUMU, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIIsl pEIICHHS KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOIIOTMYECKUX TEPMUHOB U IOHATUMN: BUJ,
NOMyJSAUsA, TeHOMOH, SBOJIOLMS, ABWXKYIIUE CUIBI ((PaKTOpbl) SBONIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHMW3MOB, BHII000pa30BaHME, IKOJOTHUYECKHE (DAKTOPHI,
DKOCHCTEMa, TPOMYIECHTHI, KOHCYMEHTBHI, PpEAYyLEHThl, IeNH NUTAHHS,
AKOJIOTHYECKas MUpaMua, OMoreonenos, ouocdepa;



YMEHUE H3jiaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAas Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpimeBoro cxojactBa K. M. bapa, yepenoBaHus riaBHBIX HaIpaBJICHUNA U
nyTteit spomoruun A. H. CeepiioBa, yueHnusi o 6uochepe B. W. Bepnanckoro),
OTPENENIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOAaMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONKMCAHUE JKUBBIX CHCTEM, IIPOILIECCOB W SIBJICHUM, OpPraHU3alus U NPOBEICHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIJIBHIKEHHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTHU
MEXIY HCCIEAyEeMbIMU BEIUYMHAMH, OOBSCHEHUE MOJYYCHHBIX pE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
Ha OCHOBAHHM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIHUA, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoleHO30B M  JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA00Opa30BaHUS, MPUCIOCOOJICHHOCTH
OpPraHMU3MOB, JEHUCTBUS OSKOJOTMYECKHX (PAKTOPOB Ha OpraHM3Mbl, IepeHoca
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAX, AHTPOIOIE€HHBIX H3MEHEHUU B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
IIUKJIOB B OHocdepe;

yMEHHE MPUMEHSATH TMOJIyYCHHbIE 3HAHUS U1 OOBSICHEHUS OWOJIOTHYECKUX
IIPOLECCOB W SIBJICHUU, JUISl NPUHATUSA NPAKTUYECKUX PELUICHUWH B MOBCEIHEBHOU
KU3HU C 1eNbl0 oOecredeHus: Oe30ImacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOIUX JII0JIeH, COOII0IEHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
MPUPOJHON cpele, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH ISl PallMOHAIBHOTO MPUPOIOTIONb30BAHMS;

YMEHHE pelaTh 3JI€MEHTapHble OMOJIOTMYECKUE 33/aYd, COCTABIIATH CXEMBI
NepeHoca BEIEeCTB U YHEPTUU B IKOCHUCTEMaX (1IeMH MUTAHMUS);

YMEHUE BBINOIHATh J1TA0OPATOPHbIE M MpakTUYeCKue padoThl, COOJIIOIATh
npaBuia npu padbore ¢ yueOHbIM 1 TJa0OPaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W UHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOUIYIO0 IICEBJOHAYYHbIC 3HAHUA U3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MHGPOPMALIMK, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HJKOJIOTHYECKHE  IPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOIIEHUS,
00001mas Onosiorndeckyro MHGOPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUITHBIN armapaT OMOJOTHH.



TeMaTnueckoe IJIAHMPOBAHKE ¢ YKA3aHHEM KOJUYECTBA YaCOB, OTBOAMMBIX HA
OCBOCHHE KAXKI0H TeMbI

TemaTuueckoe MIIaHUPOBAHUE MO OWOJIOTMM COCTaBIIEHO C YYeTOM pabouei
MporpaMMbl BOCIUTaHus. BocnuTarenbHblid MOTEHIIMAN JAHHOTO Y4eOHOTo IpeaMeTa
o0OecreuynBaeT pealu3aluio CICAYIONIMX [EJIeBbIX MPUOPUTETOB BOCIUTAHUS

obyuatomuxcs O0O.

Co3nanue OJaronpusATHBIX YCJIOBUH 11 Pa3BUTHS COLMAIBHO 3HAYMMBIX

OTHOUIEHUH 00y4YarOIIMXCA U, PEXK]IE BCETO, LIEHHOCTHBIX OTHOLEHUM:

1) onvim npupodooxpanuulx oen;
2) onvim camocmosamenbHo20 NPUOOPpemeHuUsi HO8bIX 3HAHUU, NPOBEOEeHUsL HAYUHBIX

MCCJZ@()OGGHUL?, onslm I’lpO@KWlHOZJ OeﬂmeﬂbHocmu;

on Peanu3anusi BOCHUTATEeIbHOI0 MOTEHIMAJIA HA YPOKAX :

* YCTaHOBJICHUE JOBEPUTENbHBIX OTHOIIEHUN MEX/y YUUTEIEM U €r0 YUYCHUKaMHU,
CHOCOOCTBYIOLIUX MMO3UTUBHOMY BOCHPUATHIO YUaIIUMHUCS TPeOOBaHUM U MPOChO
y4UTENs], MPUBJICUYCHUI0O UX BHUMaHUS K OOCYyXJAaeMol Ha ypoke uMHGopMaiuw,
aKTUBU3AIMH WX TIO3HABATEIHHON ACSITENbHOCTH;

* TOOYXXJEHHE NIKOJBHUKOB COONIOAATh HA YPOKE OOIIETPUHSATHIE HOPMBI
[OBEJICHUs, IpaBWiIa OOIIEHHUS CO CTApIIMMM (YUUTEISMU) U CBEPCTHUKAMU
(LIKOJIBHUKAMHM ), IPUHLIUIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3allNN;

-IpUBJICYEHNE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY aCHeKTy M3y4YaeMbIX Ha
ypOKax SIBJICHUN, opraHu3aius ux padoThl ¢ MOJy4yaeMOW Ha ypOKE COLIMAIBHO
3HaYuMOW uHOpMaInMell — HWHULMUPOBAHHWE €€ OOCYXKIEHUS, BBICKa3bIBAHUS
00y4JaroIMMHUCSl CBOETO MHEHHS 10 €€ TOBOAY, BBIPA0OTKH CBOEro K HEH
OTHOIIICHHUS,;

* HCIIOJIb30BAHME BOCIUTATENBHBIX BO3MOXXHOCTEH COJEp)KaHUs ydeOHOTro
npeaMeTa yepe3 JEMOHCTPALMIO IETAM IPUMEPOB OTBETCTBEHHOT'O, TPaXK1aHCKOIO
MOBEJICHUSI, TIPOSIBJICHUS YEIIOBEKOIIOOUS W J0OpOCEepACYHOCTH, Yepe3 IOo00p
COOTBETCTBYIOIIMX TEKCTOB Ui YTEHMs, 3a1ad JUIsl pEIIeHUs, NPOOJIIEMHBIX
CUTYaLMH 17151 00CYKIEHHSI B KJIaCCE;

-IIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM padOThl 0O0ydaroUuXcs:
MHTEIUICKTYalbHBIX ~WIP, CTHUMYJIHPYIONIMX TO3HABATENBHYI0  MOTHBAIUIO
IIKOJIHUKOB; JHUJAKTUYECKOTO TeaTpa, TAe IMOJNyYeHHbIE Ha YPOKE 3HaHUsA
OOBITPBIBAIOTCS B TeaTpajbHBIX IOCTAHOBKAaX; JUCKYCCHM, KOTOpBIE JaroT



0oOy4aronMMcsi BO3MOYKHOCTh MPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHUBHOTO
Uanora; TpynmnoBoid paboThl Wi pabOThl B Mapax, KOTOPbIE y4aT IIKOJIbHUKOB
KOMaHJIHOM paboTe U B3aUMOJACHCTBUIO C JPYTUMU JAETbMU;

* BKJIOYEHHE B YPOK HUIPOBBIX IpPOLEAYp, KOTOpPBIE MOMOTalOT MOJAEpPKaTh
MOTHBALIMIO JEeTed K TMOJY4YEHHIO 3HaHWM, HaJaXUBAaHUI IO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B KJAcce, IOMOrarmT  YCTAaHOBJICHUIO
n00poxenaTenbHON aTMOc(hepsl BO BpeMs YPOKa;

* opraau3aiys medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YYAIOIINXCS HAL
UX HEYCIEBAIOUIMMHU OJHOKIACCHUKAMH, [alOIIEro IIKOJbHUKAM COLIMAIBHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHON TOMOIILIH;

* UHULIMMPOBAHUE U MOAJIEPKKA HUCCIIET0BATENbCKON JEATENBHOCTH IKOJIBHUKOB
B paMKax peaju3aluy UMU WHAMBHUIYaJIbHBIX U TPYNIOBBIX HUCCIEI0BATEIbCKUX
OPOEKTOB, YTO JacT UIKOJbHUKAM  BO3MOXHOCTb IPHOOPECTH  HABBIK
CaMOCTOATENILHOTO PEIIEHUsI TEOPETUUECKON MPOOJIEMBI, HABBIK T€HEPUPOBAHUS U
oopmiieHHsT COOCTBEHHBIX HJEW, HABBIK YBAXKUTEIBHOTO OTHOIICHHS K UYy>KUM
uaesM, opOpMIIEHHBIM B paboTax IpPYrux HMCCIEI0BaTeseil, HaBbIK IyOJIMYHOTO
BBICTYIUICHUS NIEpe Ay JUTOpUEH, apryMEHTUPOBAHUS M OTCTAUBAHMS CBOEH TOUKU
3peHus;

* CaMOONPEIEISIIOIINMCS U CAMOPEATU3YIOLUIMMCS JTUYHOCTSIM, OTBEYAIOIIUM 32
CBOE COOCTBEHHOE OyayIiee;
-JIOCTHUKEHUS ITUX PE3YJIbTATOB.

BocnurarebHbIH NOTeHIUAT yaeOHOTO ipeameTa «buosorus» obecnieunBaer
peain3alni0 [EJIeBhIX MPUOPUTETOB BOCHHUTAHHUA OOYYAIOIIMXCS Ha YpPOBHE
cpeaHero  obmiero o0pa3zoBaHus  (HOPMUPOBAHHME  COIMATBLHO  3HAYMMBIX
[EHHOCTHBIX OTHOIICHUH:

- K TPYAy KaKk OCHOBHOMY CIIOCOOY IOCTM)KEHHS >KU3HEHHOTO OJIaromorydus
YesloBeKa, 3aJO0ry €ro YCHEIHOro MNpPO(PEecCHOHAIBHOIO CaMOOMpPEIEICHUS U
OLIYIIEHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JHE;

-K CBOEMY OTE€4YECTBY, CBOEH Masioil u 60ibioil PoguHe kak mMecTy, B KOTOpOM
YeJIOBEK BBIPOC M TO3HAJ MEPBBIE PAJOCTH M HEyJaud, KOTOpas 3aBellaHa eMy
IpeaKaMy U KOTOPYIO HY>)KHO 00eperaTh;

-K IPUPOJE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE CaMOT0 €€ CYyIlIeCTBOBAHMS,
HY’KJIAIOIIEHCS B 3aIIUTE U MOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

-K MUpY KaK INIaBHOMY IPUHLIUITY YeJIOBEUECKOI0 OOILEKHUTHSI, YCIOBUIO KPEIIKO
JPY>KOBI, HaJaXKUBAHUS OTHOIIICHUH C KOJIJICTaMH 10 paboTe B Oy IyIIIEM B CO3IaHUS
OJaronMpUsITHOrO MUKPOKJIMMATa B CBOCH COOCTBEHHOM CeMbE;



- K 3HAHUSIM KaK MHTEJUIEKTYyaJIbHOMY pecypcy, oOeclieuuBaroiieMy Oymayliiee
YelloBeKa, Kak pe3ysIbTaTy KPOTOTINBOTO, HO YBJICKATEIBHOTO YUYEOHOTO TPYAa;

-K 37I0pPOBBIO KaK 3aJ0Ty JOJTOW M aKTUBHOH JKU3HHU YEJIOBEKAa, €r0 XOPOIIETO
HACTPOCHMSI U ONTHMHUCTUYHOTO B3TJIsi[[a HA MUD;

-K OKPYXAaIOIIMM JIIOJIIM KaK Oe3yCIIOBHOW ¥ aOCONIFOTHOH IIEHHOCTH, Kak
PaBHOIPABHBIM COLIUAILHBIM MapTHEPaM, C KOTOPHIMH HEOOXOUMO BBICTPAWBAThH
n00poKeNaTeIbHbIC M B3aUMOTIOIIEPIKUBAIOIIUE OTHOIIICHHUS, JTAIOIINE YECIIOBEKY
panocTh OOIIEHNUS U TIO3BOJISIONINE H30ETaTh YyBCTBA OJJMHOYECTRA;

3) -k camuM cebe Kak X035ieBaM CBOEU CYIbOBIbim 8edeHUs 300p08020 00pasa

JHCU3HU U 3a00MbL 0 300P08be OpY2UX IH00ell



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
N Kosun4yecTBO 9acoB DI1eKTPOHHBbIE
n| HaumenoBanmue pa3ae/ioB Kontpoba MpakTHaeck (uudposbie)
/| ¥ TeM mporpamMmbl Bcero o0pa3oBaTe/ibHbIE
bIe padoThI ue padoTbl
n pecypcebl
bubnunorexa [JOK
1 buonorust kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bubmuoreka [IOK
JKuBbIe CHCTEMBI U IX
2 1 https://m.edsoo.ru/7t41c2
OpraHu3aIus
92
. but6moreka [IOK
XUMHUYECKU COCTaB U
3 8 1 https://m.edsoo.ru/7f41c2
CTPOEHHUE KIIETKH
92
butmoreka [IOK
4 JKuzHenesaTeabHOCTh KIETKH 6 https://m.edsoo.ru/7f41c2
92
PazmHoOXeHUE 1 bubnuotexa [JOK
5 HHIUBUAYaJIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHmu3MoOB 92
bubnunorexa [JOK
HacnencrseHHOCTE U
6 8 1.5 https://m.edsoo.ru/7f41c2
W3MEHYMBOCTH OPTaHU3MOB »
bubmuoreka [IOK
Cenexuusi OpraHu3MoB.
7 3 1 https://m.edsoo.ru/7f41c2
OCHOBBI OMOTEXHOJIOTUH o
8 PesepBHOE Bpems 1 bubnuoteka [JOK
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https://m.edsoo.ru/7f41c2
92

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34



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

11 KITACC

I[TPOTPAMME

Ne KoinyecTBo yacos DJIeKTPOHHBIE
HaunmenoBanue
n (uu¢dpossbie)
pa3iesioB U TeM Konrpoabubl | IIpakTuuecku
/ Bcero o0pa3oBaTe/ibHbIE
NPOrpaMMbl e padoThI e padoThI
n pecypchbl
S BOOLHOHHAS bubmuoreka [IOK
1 B 9 1 https://m.edsoo.ru/7f41cc7
Oomoorust A
BoznukHoBeHue U bu6mmoreka [JOK
2 pa3BUTHE KU3HU HA 9 0.5 https://m.edsoo.ru/7f41cc7
3emie 4
OPraHisMbL I but6mmoreka [IOK
3 P 5 1 https://m.edsoo.ru/7f41cc7
OKpY’KaroIas cpeaa 4
CooOmecTBa H bubnuorexa [JOK
4 3KOJIOTHYECKUE 9 1 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
bubmuoreka IIOK
5 PesepBHOE Bpemst 2 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO
YACOB I10 34 1 2.5
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NPOrpaMMbI CpeiHero 001ero o0pa3oBanus

ChopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJH OUOJOTHU B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTEeCTBEHHO-HAyYHOM KapTHUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCUHCKHX M 3apyOeHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
ouosornn; (yHKIMOHATIBLHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpKAHHE OHOJOTWYECKHX TEPMHUHOB U
HOHATHUH: KU3Hb, KJIETKA, OPraHU3M; MeTabonMu3M (0OMEH BELIECTB U
IpeBpalleHle DJHEPruM), TOMeocTa3 (camMoperyisuus), ypoBHEBas
OpraHM3aIysl KHUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETPOTYKIINS),

HaCJICACTBCHHOCTb, UBMCHUYMUBOCThL, POCT U Pa3BUTHUC

YMenue uznaratb OHOJIOrHYECKHe TEOPHH (KIETOYHAsi, XpOMOCOMHAS,
myTtanuoHHas), 3akonbl (I. Menaens, T. Moprana, H.I1. BaBunoa) u
yueHus (0 IEHTpaX MHOrooOpaszus M MPOUCXOXKIEHUS KyJIbTYPHBIX
pactenuit H.W1. BaBunosa), onpeaensiTe rpaHulbl KX MIPUMEHUMOCTH K

KHUBBIM CUCTEMAaM

YMeHue BlageTh METOJAMH HAYYHOTO TIO3HAaHUS B OHOJOTUH
(HaOnrofieHHe W OINKCAaHUE JXUBBIX CHCTEM, IPOIECCOB U SBIICHUM;
OpraHu3amiss © TPOBEJACHHE OHOJIOTMYECKOr0  AKCICPUMEHTA,
BBIABMIKCHHE  THIIOTE3bI; BBISIBJIEHHE  3aBUCUMOCTH  MEXIY
UCCJICTyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TIOJTYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHUM, TEOPUM U 3aKOHOB; yMEHHUE

JCJ1aTh BBIBOJbI HAa OCHOBAHHH ITOJTYYCHHBIX peBynBTaTOB)

10 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

1

2

3

4

5

YMeHue BBIICIATh CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KIETOK
OPOKAapUOT W  JYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TMPOIIECCOB OOMEHa  BEHIECTB U
MpeBpaIleHus] DHEPTHH B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO H
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHMSI,  Pa3MHOXKEHUS, WHAWBUAYAIBHOTO  Pa3BHTHUS

opraHusma (OHTOTEHE3)




YMeHue [pUMEHATh TOJy4YEeHHblE 3HAaHUS AN OOBSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB M SBICHHM, JUIS MPUHATHS MPAKTUUIECKUX
pelIeHni B OBCETHEBHOM JKU3HHU B 1IeJIsIX o0ecnieueHns 0€301acHOCTH
CBOETO 3JI0POBbS U 3/I0POBbS OKPYKAIOLIUX JIO/IEH, COOTIOACHUS HOPM
IPaMOTHOTO TIOBEJICHUS B OKPYXKaroIlel MpUPOTHOM cpejie; MOHMMAaHue
HEOOXOANMOCTH UCTIONB30BAHUS JOCTHKEHUI COBPEMEHHOM OMONIOTHN

1 OMOTEXHOJIOTHI JJI1 paliMOHaJIbHOT'O MPUPOJ0IIOJIb30BAHUA

YMmenune peuiaTth 3JICMCHTAPHBIC I'CHECTHUYCCKUC 3aJadd Ha MOHO- U
III/IFI/I6pI/Il[HOC CKpCIIMBAaHUEC, CHCIUICHHOC HACJIICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOF (O) CKpCHIMBaHUA JJIA MpecaACKa3aHus

HACJICJOBAHUS IIPU3HAKOB Y OPraHUu3MOB

YMeHue BBINOJHATH JIA0OpAaTOpHBIE M NpaKkTHYecKue paboThl,
cobmoaTh mpaBwia Mpu pabore ¢ yd4eOHbIM M JIAOOPATOPHBIM

00opya0BaHHEM

YMeHne KpUTHYECKH OLEHMBATh U HMHTEPHPETHUPOBATh HH(OPMALHIO
OHMOJIOrMYECKOr0 COJIEpKaHusl, BKIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuyHO-IIOMYJIsipHBIE MaTEepHalIbl);
9THUYECKUE AaCMeKThl COBPEMEHHBIX MCCIEOBAHUH B OHMOJIOTHH,

MeIUIMHE, ONOTEXHOJIOT N
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YMeHue co3aBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIIICHHUS,
0000611as1 OMOJTOTHYECKYI0O HHPOPMAIIMIO U3 HECKOJBKUX MCTOYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar OHoJIOruK

11 KITACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeIHero 001ero o0pa3oBanus

ChopMHUpPOBAHHOCTh 3HAHMM O MECTE M POJM OUOJOTHU B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUHCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
ounonorun; (yHKIUOHATHLHOW TPAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS

JKHN3HCHHBIX 3a/1a4

YMeHHe pacKphIBaTh COJEpKAHME OWOJIOTMYECKHUX TEPMHHOB H
MOHSITHIA: BUJ, TMOMYJSALUs, TeHO(OHI, dBOJIONUS, ABUXKYIIHE CHIIBI

(daxTopsr) IBOJTIOLIHH, MPHUCTIOCOOJIEHHOCTh OpPTraHHU3MOB,




BI/I,Z[OO6pa3OBaHI/IC, 9KOJIOTHYCCKHUEC (I)aKTOpLI, OKOCHUCTEMA,
npoaAyHuCHTbI, KOHCYMCHTBI, pCAYUCHTBI, LCIIN IIUTAHUSA, S9KOJIOTNYCCKaA

nupamua, OMoreoneHos, onocdepa

YMeHue uznaratb OMOJOTUYECKHE TEOpUHU (IBOIIONMOHHAS Teopus Y.
JapBuHa, CHUHTETHYECKas  TEOPHUS  DBOJIIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apoaslieBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud U myTeit sBomtonun A.H. CeBepuoBa, yueHus o
oumochepe B.M.  Bepnaackoro), ompenensTtb TpaHUIBl  HUX

MMPUMCHHUMOCTHU K )KMUBBIM CUCTEMAaM

YMeHue BiaeTb METOJaMU HAy4YHOIO TIO3HaHMS B OHMOJIOTHH
(HabmoieHNe W OMKMCAHUE JKUBBIX CHUCTEM, IPOLECCOB U SBICHHIA;
OpraHu3ansi M TPOBEJCHHE OMOJIOTMYECKOIO  SKCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXAY
UCCIIETyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE TOJIYUYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IIOHATHM, TEOPUM M 3aKOHOB; YMEHHE

JCJaTh BBIBOJbI HA OCHOBAHHH ITOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIICNATh CYIIECTBEHHBIC MPU3HAKHN CTPOCHUS OMOIIOTHYECKUX
O0OBEKTOB:  BHJIOB, MOMYJSAIMH, NPOAYLUEHTOB, KOHCYMEHTOB,
PEAYLIEHTOB, OMOTEOIICHO30B U IKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
HaCJIEACTBEHHOMN U3MEHYHBOCTH, €CTECTBEHHOTO otbopa,
BUJ000pa30BaHus, MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHUCTBUS
AKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPTUM B DKOCHUCTEMAX, aHTPOTIOTEHHBIX M3MEHEHUH B YKOCHCTEMax
CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB ¥ OMOTC€OXMMHUECKUX [IUKIIOB

B Onocdepe

YMmenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHHUA pInb: | 00BACHEHHS
OMOJIOrMYEeCKUX TPOLECCOB M SBICHHUHU, JJISI NPUHATUS MPAKTHYECKUX
pellIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/10pOBbS U 3/10POBbsl OKPYKAIOLIHUX JIFOAEH, COOII0ICHUST HOPM
IpaMOTHOT'O TIOBECHUS B OKPY>KAIOLIEH MPUPOIHOH cpefie; TOHUMaHue
HEOOXOAMMOCTH UCTIONB30BAHUS JJOCTHKEHUI COBPEMEHHOM OMOIOTHN

JUTS paliiOHaIbHOTO IPUPOAOIIOIB30BaHUS

VYmenue pe€maTtbh 5JIEMCHTAPHBIC OHOJI0OruYecKre 3aJa4u, COCTaBJIATH

CXEMBI MTepEeHOCca BEIIECTB M SHEPTHH B dKOocHCcTeMax (LeMy MTUTaHMS)

VYMeHue BBIIOJNHATH JIAOOpaTOpHBIE M IMpakTHYECKUe paboThl,
coOmoaTh TpaBWwiIa MpH pabdoTe ¢ y4eOHBIM M J1abOpaTOPHBIM

00opy0BaHHEM




YMmenue KPUTHYCCKU OLICHUBATH W HHTCPIIPECTUPOBATH I/IH(l)OpMaI_II/IIO
0HOJI0rHYECKOI0 COACPpIKaHM, BKIIFOYAIOIYHO IICEBJOHAYUYHBIC 3HAHUA

U3 pa3nuyHbIX UCTOYHUKOB (CMMU, HayuyHO-MOMyJIsipHBIE MaTepHalbl);

? paccMmarpuBaTh rio6anbHbIC JKOJIOTHYECKUE pOoOIIeMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOUICHHIO K HHUM COOCTBEHHYIO
TIO3HITUIO
YMeHue coznaBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIE COOOIICHUS,
10 0000111251 OMOJOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKHX HCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb TMOHATUHHBINA arapar ouoaoruu




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COEPKAHUS

buonorus kak HayKa

1.1

buonoruss — Hayka o >xuBoil mpupoae. Ponp Ouonoruu B popmMupoBaHuH

COBPEMEHHOM HayYHOU KapTUHBI MuUpa. CrucTeMa OHOJIOTHYECKUX HAyK

1.2

Metoapl MO3HAHUS KUBOM IpUpOaAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAaHHC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaHI/IH, MOJCIMPOBAHUC, CTATUCTUUYCCKAsA 06pa60TKa

JTAaHHBIX)

JKuBnIe cCcTEeMBI U X OpraHusanusa

2.1

JKuBbie cuctembl (OMOCHCTEMBI) Kak NMpeaMeT u3zydeHusi omosioruu. CBOMCTBa

OuocucTeM U UX pazHooOpazue
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VYpoBHU OpraHuzanu OHOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKHUH, KIETOYHBIMH,

OpraHU3MEHHBIN, MOMYSIIUOHHO-BUI0BOM, IKOCUCTEMHBIH, OnoCc(epHBbIi

XHUMHUYECKHUM COCTaB U CTPOCHHUC KIICTKHU

3.1

XUMUYECKAA COCTaB KJIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpO3JEMEHTb. Boma u MuHepanpHble BewiectBa. @OYHKUMHM BOABI U

MHUHCPAJIBbHBIX BCIICCTB B KJICTKC. HOI[I[ep)KaHI/IC OCMOTHYECKOro OajraHca
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benku. CoctaB u crpoeHue OeIKOB. AMHHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenuMmeble 1 3aMeHHMbIE aMUHOKHCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKyabl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buonornueckue
byHKIUN OEIKOB.

depMeHTH — OMoyornyeckue karanuzatopbl. CTpoeHHe (hepMeHTa: aKTHUBHBIA
HeHTp, cyoOctpatHas crenuduaHocts. KodepmeHnTtsl. Burtamunbl. Otimuuus

q)CpMCHTOB OT HCOPraHNYCCKUX KaTaJIu3aTOPOB

3.3

VYrieBoasl: MOHOcaxapubl (TIHOK03a, pubo3a U Ae30Kkcupudo3a), aucaxapubl
(caxapo3a, JaKTO3a) W TOJHMCaXxapuabl (KpaxMai, TIJIMKOTEH, IeJUII0I03a).
buonorudeckne GyHKINHU YIII€BOJIOB.

Jlununael:  Tpurauuepuabl,  crepounsl,  pochonununel.  ['mapodunabHO-
ruapodoOHble cBoiicTBa. buomormueckue ¢ynkiun smnuaoB. CpaBHeHHE

YIi€BOO0B, OCJIKOB H JUIINA0B KaK KCTOYHUKOB OHCPIrun

3.4

Hyxkneunossie kucnotel: JIHK nu PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX




kucnot. Crpoenue u pynkuuu JJHK. Ctpoenue u pynxun PHK. AT®: ctpoenue
1 QyHKIUN

3.5

[{utomorust — Hayka o kietke. Knetounas Teopusi. MeToabl M3ydeHUS KIIETOK

3.6

Knerka kak menoctHas xuBast cucrema. OOLMe NPU3HAKU KJIETOK: 3aMKHYTas
HapyxHass MeMmOpana, mosekynsl JIHK kak reneruueckuid ammapart, cucrema

cuHTE3a OeKa

3.7

THIbI KJIETOK: dyKapuoTHdecKast U mpokapuotndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckod  kinetkd. Kierounas crtenka  Oaktepuil.  CtpoeHue
9YKApHUOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PAaCTHTEIbHOM, >KUBOTHON M

TpUOHOM KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKa, TITUKOKAJIMKC, HX
¢dynkuu. [Inasmarnyeckas MmemOpaHa, e€ cBoicTBa U GpyHkiuH. [{uTommasma u e
opranouipl. OTHOMEMOpaHHBIE OPTaHOMBI KIETKU: DHJOIUIa3MAaTHYeCKas CETh
(OIIC), ammapat 'onbmku, nu3ocoMel. [1oyaBTOHOMHBIE OPraHOM]IBI KJIETKU:
MUTOXOHJIpHH, TAcTUABL. [IpoucxokIeHue MUTOXOHIPHM W TUacTUA. Buabl
wiactug. HemeMOpaHHble OopraHOW/bI KJIETKU: PUOOCOMBI, KJIETOUHBIN LIEHTP,

PECCHHUYKH, KTYTUKH. (DYHKIII/II/I OpraHonaoB KIICTKH. Bxirouenns

3.9

Anpo — perynsTopHblii 1HeHTp KieTku. CTpoeHue siapa: siaepHas 000JI0uKa,

KapuoIlIa3Ma, XpOMaTHH, AIPbIIIKO. XPOMOCOMBI

3.10

TpaHCcnOpT BELIECTB B KIIETKE

X(PBHCI[GHTCJ’IBHOCTL KJIICTKH

4.1

OOMeH BemiecTB, WJIM METa0oIM3M. ACCUMIIALMS (IJIaCTUYeCKUid OOMEH) U
TUCCUMUIIALINSA (PHEPreTHUeCKuii OOMEeH) — JB€ CTOPOHBI €AMHOrO IMpoliecca
MeTtabosm3ma. Tumnbsl oOMeHa BemecTB: aBTOTPO(DHBINA U TeTepoTpodHbId. Pomib

(bepMeHTOB B OOMEHE BEILLIECTB U MTPEBPALLIEHUH SHEPTUU B KIIETKE

4.2

dortocunTe3. CBeToBas U TeMHOBas ¢asbl hoTocuHTe3a. Peakuuu GorocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAYeHHE (HOTOCUHTE3a IS JKU3HH Ha 3emile.
Bnusinue ycnoBuwii cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBILICHHS €O
MPOAYKTHUBHOCTHU Y KyJIbTYPHBIX PACTCHUI.

XeMmocuHTe3. XEMOCHUHTE3UPYIONe OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS

JKU3HU HaA 3eMIIE
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OHeprerudyeckuii oOMeH B KieTke. PaciieruieHune BelECTB, BbIICICHHE U
AKKyMYJHpPOBAaHHWE OHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'muxonus. bpoxenue n ero Buapl. KucioponHoe OKHCIEHUE, WM KIETOYHOE

nbixanue. DPPEeKTHBHOCTh SHEPTETHUECKOTr0 0OMEeHa

4.4

Peakiun MmatpuyHoro cunresa. ['enernueckas unpopmauus u JJHK. Peanuzanus

reHeTHYecKkoil mHpopManuu B KieTke. ['eHeTuueckuit KoJ U ero CBOICTBa.




Tpanckpumnuus — matpuusbiii cunte3 PHK. Tpancnauus — OuocunTe3 Oenka.

Koaunposanue amunokucnot. Ponb pubocom B OuocuHTese Oenka

4.5

Heknetounsie ¢opmbl xu3Hu — BUpychl. Mctopus oTkpsiTus BupycoB (/.H.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc nmmynoznedunuta yenoseka (BUY) — Bozoyaurens CITNa.

[TpodunakTuka pacrpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUil

PasmHOXeHNe U UHIUBUIYaJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounslii WK, WIM JKW3HEHHBIM LMKI KiIeTku. MHTepdasza u muTo3.
[Ipoueccel, nporekatomue B uHTepdaze. Permmkanus — peakuuss MaTpU4IHOTO
cunreza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBII Habop — KapHOTHIL
JIMTUIONAHBIE M TalIOMJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHIBL
[{uTomormyeckre OCHOBBI PA3MHOKEHUSI W HWHJIMBUIYAJIbHOTO Pa3BUTHS
OpTaHU3MOB.

Henenne knetkn — muto3. Craguu mwurosa. Ilpoueccel, mpoucxondumye Ha

Pa3HbIX CTAAUAX MUTO34d. buonornueckuii cMBICII MUTO3a
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®opMbl pa3MHOXKEHHsSI OpPraHU3MOB: Oecronoe M ToioBoe. Buasl Gecmonoro
pasMHOXKEHHUS: JIeIeHHE HaJBOE, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHUE. FICKYyCCTBEHHOE KIIOHHPOBAaHUE

OpTraHu3MoOB, €TI0 3HAYCHUC IJId CCICKIIUN
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[TonoBoe pa3MHOKEHUE, €0 OTIUYUS OT OECIIONOTO.
Meiio3. Craguu wmeio3a. [Iporiecchl, TPOMCXOIAIIME Ha CTaauaX Menosa.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid cMmbICa M

3HaueHHue Mero3a
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["amerorenes — mporecc 00pa3oBaHMsI MOJTOBBIX KJIETOK y JKUBOTHBIX. [loi0BBIE
JKeJe3bl: CEMEHHUKH U auyHUKUA. OOpa3oBaHHE M Pa3BUTHUE IMOJIOBBIX KIETOK —
raMer (CrepmMaTo30u/I, SUIEKIETKA) — criepMaTorene3 u ooreHes. OCOOCHHOCTH

CTPOCHUS SMLEKIETOK U criepMaTto3on1oB. Omnonorsopenue. [lapreHorenes
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NunuBunyanpbHOe  pa3BuTHe  (OHTOTE€HE3).  OMOpPHOHAIBHOE  PAa3BUTHE
(aMOpuorenes). DTambl SMOPUOHATILHOTO PA3BUTHS Y IMO3BOHOYHBIX KHUBOTHBIX:
npobiieHue, racTpyssinus, opraHoreHe3. [loctamOpuonansHoe pa3Butue. TuIbl
NOCTAMOPHOHAIILHOTO PA3BUTHS: MPSIMOE, HenmpsMoe (JTMYMHOYHOE). BimsHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButne pactenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaauu Pa3sBUTUA

HaCJ'Ie,Z[CTBeHHOCTB U UBMCHYHUBOCTb OPraHU3MOB




6.1

[Ipeamer u 3agauu reHeTuku. Mictopust pa3BUTUsI TeHETUKU. BKiian poccuiickux
u  3apyOexHbIX Yy4€HBIX B pa3BUTHE T'EHETHUKU. MeTOoAbl TIeHETHKHU
(TUOPUAOTOTUYECKHA, HUTOT€HETHYECKH, MOJICKYJISIPHO-TEHETHYECKUT ).
OcCHOBHbIE TEHETHUECKUE MOHATHUS. ['eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B

CcXEeMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIeI0BaHMs MPU3HAKOB, ycTaHOBJIeHHble I'. MeHnnenem.
MoHorubpuaHOe CKpenMBaHue. 3aKOH €IWHO0Opa3usi THOPHUIOB TIEPBOTO
nokoneHus. [IpaBuio MOMUHUpOBaHUSA. 3aKOH pACIICIUICHUS IPU3HAKOB.
I'mnoresa unctorsl ramer. [loJIHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JurubpunHoe cKpelivBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAHUS IMPU3HAKOB.
[{uToreHeTHYeCKue OCHOBBI JTUTHOPUIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIIEE
CKpemmBanue.  Vcrnonp30BaHWE — AHAIM3HUPYIOIIETO  CKPEUIMBAHUSA  JUIS

OIIpeIeJIeHNUs] TeHOTHIIa 0COOH

6.3

CuerieHHoe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuersieHHOMY
HacJlleOBaHUIO TIeHOB. HapymieHwe cueruieHuss TE€HOB B pe3yJibTaTe
KPOCCHHTOBepa. XpOMOCOMHasl TeOpUs HACIEACTBEHHOCTH. | eHeTHUeCKHe KapThl.
I'eneruka mnosia. XpOMOCOMHOE OIpeaeTeHue Imoia. AYTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['oMorameTHble U TeTeporamMeTHble opraHu3Mbl. HacnemoBanue

MMPU3HAKOB, CICIIJICHHBIX C ITIOJIOM

6.4

W3meHunBOCTb. BHIBI M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HACJICICTBCHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAIIMOHHON HW3MEHYMBOCTU. BapualmoHHBIH psig M BapUallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KosmmuecTBeHHbIE M KAUECTBEHHBIE IPU3HAKH

U UX HopMa peakiuu. CBoWcTBa MOAU(UKATMOHHONW H3MEHYUBOCTH

6.5

HacnencrBennasi, WM TE€HOTHIMYECKAs, M3MEHUYMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTh. Mel0o3 U TIONOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalimoHHass n3MeHYMBOCTh. Kimaccudukarus MyTanmii: TeHHbIE
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U pUUMHbI MyTalii. MyTareHHble (aKTOpbI.

3aK0oH TOMOJIOTHUECKUX PSAJIOB B HacaeACTBeHHOM n3meHunBocty H.M. BaBuosa

6.6

I'enetuka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl T'E€HETUKH
YEJI0BEKA: reHeaIOTHYSCKUH, OJIM3HEIOBBIH, LIUTOT€HETUYECKUM,
OMOXMMHMYECKUN, MOJEKyIsipHO-TeHeTndeckuil. CoBpeMEeHHOe OIlpe/eecHe
TEHOTHIA: TTOJIHOTCHOMHOE CEKBEHUPOBAHWE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C
nomomisio IIIIP-ananu3a. HaciencTtBeHHble 3a00j€BaHMS YCIOBEKA: T'€HHEIC
0one3Hu, OOJIE3HU C HACIEACTBEHHON MPEpacioioKeHHOCThIO, XPOMOCOMHBIE
6one3nn. Comarnueckue M TeHEpAaTUBHbIE MyTaluuu. [IpUHIMIBI 370pOBOTO
o0pa3a ®KHU3HU, AMATHOCTUKH, TPOPHIIAKTUKH U JICUEHUS TeHETUYECKUX O0JIe3HEN.

Menuko-reHeTHuYecKoe KOHCYJIbTUPOBaHUE. 3HaUY€HNE METUIIMHCKOM TeHETUKH B




npeaAOoTBpallCHUH U JICUCHUU I'CHCTHYCCKUX 3a00JIeBaHU YEIOBEKA

CeHeKI_II/IH OpraHu3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak HayKa U IpOLECC. 3apOoxkKICHUE CENEKIMU U JOMECTUKALIMS. Y YeHHE
H.M. BaBuioBa 0 IieHTpax NPOUCXOXKIECHUS W MHOT000pasus KyJIbTYpPHBIX
pacteHuid. LleHTpbl MpoMCXOXIEHHs JOMAalllHUX >KUBOTHBIX. CopT, mopona,

mTaMM

7.2

CoBpemMeHHbIE METOJbl CeIeKIUU. MaccoBblii U MHIUBUAYaIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUi M XKUBOTHBIX. OIlEHKa 3KcTephepa. biM3kopoacTBeHHOE
ckpeuBaHue — MHOpuUAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHHM.
I'erepo3uc, win rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otpanénnas rulOpuamzanmst M e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
[IOJIyYEHUE MOJUIUIONIO0B. JIOCTHIKEHUs CEJNEKLUUU PAaCTEHUM, >KUBOTHBIX U

MHUKPOOPraHu3MoOB

7.3

buorexHonoruss Kak oTpacib MNPOU3BOACTBA. ['€HHas HH)KEHepusa. Tarbl
cozmanus pexomOmHaHTHOW JIHK wm Tpancrennsix opranm3mMoB. Kierounas
umxeHepus. Kinetounsie KynbTypbl. MUKPOKIOHATHHOE PA3MHOKEHUE PACTCHUH.
KiionupoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OpPTraHU3MOB.
DOkonorudeckue W dThueckue  mpobrmembl. MO —  reHeTHYECKH

MO,Z[PI(i)I/IHI/IpOBaHHLIe OpTraHUu3MbI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

DBOIIOIMOHHASA ONOJIOTUSA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  3BoJoLUM.  [lajmeoHTOnOruyeckue:  MOCIEAOBATENLHOCTh
MOSBIICHUST BHUJOB B MAJICOHTOJIOTUYECKON JIETONHCH, NepeXoaHble (HOPMBI.
buoreorpaduyeckue: cxoncTBo u pazianuue GayH u Gop MaTepuKoOB U OCTPOBOB.
DOMOpHONIOTHYECKHE: CXOACTBA W pa3inuyusi AMOPHOHOB pa3HBIX BHUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMquCKHeI TOMOJIOTMYHBIC, aHaJIOTH4YHBbIC,
PYAMMEHTapHBIE OPraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHW3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METAa0OIMYECKHX ITyTeH Yy BCEX

OpraHu3MoOB

1.2

OpomtonmonHas reopust Y. Jlapsuna. [Ipennocsiiku BOSHUKHOBEHUS TapBUHU3MA.




JIBI>KyI1IMe CUITBI 3BOJIFOLIMH BUJIOB 110 [lapBUHY (M30BITOUHOE Pa3MHOXKEHUE MIPU
OIPaHMYEHHOCTH PECypcoOB, HeompenenéHHas HM3MEHYMBOCTh, Ooprba 3a

CyIIECTBOBaHUE, €CTECTBEHHBII 0TOOD)

1.3

Cunretnueckass Teopuss sBomoru (CTD) M OCHOBHBIE €€ TOJIOXKEHHMS.

Mukpossontouus. [Tomysauus Kak eAUHULIA BUAA U 3BOJTIOLIMHU

1.4

JBwxymue cuibl ((GakTopbl) SBONIONMU BHIOB B MpHpoJE. MyTallMOHHBIHI
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsimoHHBIE BOJHBI U JApeid
reHoB. M3omsiuusa u murpanus. EcrecTBeHHBIH 0TOOp — Hampasisitonuii pakrop
3BOIOLMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh  OPraHM3MOB KakK pe3ynbTaT 3BoMOLUU. [Ipumepsl
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U HAMOAJANTALNY.

Bun u BunooOpaszoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000PA30BAHMS:

reorpaguuecKoe, SKOJIOTHIECKOe

1.5

MakposBomtorst.  PopMbl  IBOJIOLMM:  (QUIETHYECKas,  JUBEpreHTHas,

KOHBCPI'CHTHAA, IIapaJlJICIIbHAA. H606paTI/IMOCTB 9BOJIFOIINH

Bo3nukHoBeHUE U Pa3BUTHC )XU3HU HA 3emie

2.1

JloHayuHbBIE TIPENCTaBICHHUS O 3apOXKACHUM JKM3HU. HaydHble rumoressl
BO3HMKHOBEHHUS JKU3HU Ha 3emie: a0HOreHe3 M NaHCIEpMHUsA. XHUMHUYECKas
DBOJIIOLMA. OJKCIIEPUMEHTAIIBHOE IOATBEP)KIECHUE XUMHYECKON 3BOJIOLMUU.
Hauanbuble stansl Ouosnormuyeckoi sBomounu. I'mnoreza PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIOLNA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PVIIII )KUBbIX OPraHU3MOB

22

Pa3zButne xu3Hu Ha 3emuie mo spaMm U nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas apel. [laneosoiickas spa u €€ mnepuoAbl: KeMOPHUICKHIA,
OPJIOBUKCKUM, CHUIyPUHUCKUH, JI€BOHCKUH, KaMEHHOYTOJbHBIA, MEPMCKUH.
Me3so30lickast 3pa U €€ epruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

Kaiino3zoiickas apa u €€ nepuo/ipl: MaJeOreHOBbI, HEOT€HOBBIN, AHTPOIIOT€HOBBI.
XapakTepuCcTUKa KIMMaTa M TeoJIOTMYECKUX MpoueccoB. OCHOBHbBIE ATambl
ABOJIIOLIMM PACTUTEIBHOTO M KMUBOTHOTO Mupa. ApoMopdo3bl Yy pacTeHUU U

JKHNBOTHBIX. HOHBJ’IGHI/IC, pacuBCT U BBIMUPAHUC I'PYIIIL )KUBBIX OPraHu3MOB
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Cucrema OpPraHn4YeCKOro Mupa KaK OTpa)XCHUC  OBOJIIOIHH. OcHoOBHEIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

OBojronMs 4enoBeKa. AHTPOIOJIOTHMs Kak Hayka. Pa3BuTue mpencraBieHH O
IIPOMCXOXKACHUN 4YelNoBeKa. Meronbl u3ydeHHs aHrponorenesa. CxoncrBa u
pa3iauuns 4eJloBeKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

Hewxymme cuibl (pakTopsl) aHTpornorene3a. HaciencrBeHHas M3MEHUYMBOCTh U




ecTecTBeHHbIM oTO0p. OOmecTBeHHbIN 00pa3 KU3HMU, U3TOTOBJIEHUE OPYIAUN

TPY/Z1a, MBILIIJIEHUE, pEYb

2.5

OCHOBHbBIE CTaJIUM W BETBU DBOJIIOIMHM YEJIOBEKA: aBCTPAJIONUTEKH, YeroBek
yMenbii, YenoBek mnpaMmoxomsauuid, YenoBek HeaHAEPTaNIbCKUM, YemoBek
pa3ymHbIid. HaxoJkyM HMCKOMaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUS, 00JacTh

pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KHU3HU, OpYAUs

2.6

UYenoseueckne packl. OCHOBHBIE OOJIBIIME PAChl: €BPOTICOUIHAS (€Bpa3miicKas),
HErpo-aBCTPaJIOU(HAs (3xBaTOpHANIbHASA), MOHTI'OJIOUIHAS (asmarcko-
amepuKkaHckas). UepThl MpUCIIOCOOIEHHOCTH MIPEICTABUTENEH YETOBEUECKUX pac

K YCJIOBHSIM cylecTBOBaHUs. EqUHCTBO uenoBevyeckux pac. Kputuka pacuzma

Opranu3Msbl 1 OKpy>Karomiasi cpesia

3.1

OKojorus Kak Hayka. 3aJladd U pas3jeibl DKOJIOTHU. MeToabl 3KOJOTM4ecKUX
ucclIeIoBaHUN. DKOJIornueckoe MupoBo33penue. Cpenbl 0OUTaHUs OPraHU3MOB:

BOJIHAA, HA3ECMHO-BO31ylIIHAA, IIOYBCHHAA, BHYTPUOPraHU3MCHHAA
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Okonornyeckue  Qakropel.  Knaccuuxanuss — 9KomorMyeckux  (hakTopos:
abnoTtnyeckne, OMOTHYECKHWE W aHTPONOTEeHHBIC. [leiicTBHE HKOIOTHYECKUX

(haKkTOpOB HA OPraHU3MBI
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AbGunoTtnueckue (hakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. POTONEPHOAM3M.
[lpucnocobnennss  OpraHM3MOB K  JCWCTBHIO  a0HMOTHYECKHX  (haKTOPOB.

buonoruueckue PUTMBbI

3.4

buotnueckue dakropbl. Buasl OMOTHUYECKUX B3aUMMOACHCTBUIA: KOHKYpPEHIUS,
XHUIIHAYCCTBO, TMAPA3UTHU3M, MYTyalin3M, KOMMEHCAIN3M (HAaXJICOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIMU3M, HEeWTpaiu3M. 3HaueHHEe  OUOTHYECKUX

B3aHMOHeﬁCTBHI>'I AJid CyIIECTBOBAHUA OPraHU3MOB B TPUPOAHBIX COO6IIIGCTBaX

3.5

DKOJIOTUYCCKHE XapaKTCPHUCTUKU NnonyJsinuuy. OCHOBHEIE I10Ka3aTciin
MOMmyJIsINuU: YKUCICHHOCTB, INNIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTH, IPHUPOCT,

MUrpanus. J[MHaMuKa YUCIEHHOCTH MOIYJISIUU U €€ PETYIIALHNS

COOGH.IGCTBEI 1 3KOJIOTMYCCKUEC CUCTCMBI

4.1

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypsl OuoOlLleHO3a: BHIOBasd,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buapl-nomuHanTel. CBsi3u B

ouoLEeHo03€e

4.2

DKOJIOTHYECKHE CHUCTEMbBI (BKOCI/ICTGMLI). Ilonstue 00 »KOCHCTEME n
6HOF€0H€HO3€. CDYHKIII/IOHaJ'II)HLIe KOMIIOHCHTBI 3JKOCHUCTEMBI: TMPOAYUCHTEHI,

KOHCYMCHTLI, pCAYLICHTHI. prl" OBOPOT BCIICCTB U IIOTOK SHCPIUH B OKOCUCTEME.




Tpoduyeckue (mUIEBbIE) YPOBHU OJKOCHCTeMBI. [lWileBble menmu U CeTH.
OCHOBHBIE TIOKa3aTeIM JKOCHCTEMBI: OMoMacca, MPOAYKIHs. IKOJOTUYECKHE
NUPAMUJIBL: TPOAYKLMH, YHCIEHHOCTH, OuomMacchl. CBOICTBa JKOCHUCTEM:

YCTOMYMBOCTD, CAMOPETYJISIHS, pa3BuTHe. CyKieccus
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[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DIKOCHUCTEMA XBOWHOTO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE SKOCHUCTEMBI. ATPOIKOCUCTEMBL. YpO03KOCUCTEMBI.
bronorudeckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpa3ue kak ¢akrop ycroiumBocTH dKocucteM. CoxpaHeHHe

OMOJIOrHYecKoro pazHooOpas3us Ha 3emIie

4.4

Yuenue B.W. Bepnaackoro o Owocdepe. I'paHuibl, coctaB U CTPyKTypa
ouocdeprl. XKupoe BemecTtBo u ero ¢yskiuu. OcobeHHOCTH OHOChEphl Kak
r7100aJIbHOM 3KOCUCTEeMBI. J[MHamMu4yeckoe paBHOBeCME W OOpaTHas CBS3b B
ouocdepe. KpyroBopoTbl BEmIECTB M OMOT€OXHMMHYECKHUE ITHKIBI SJIEMEHTOB

(yrnepona, azora). 30HaIBHOCTh OMochepsl. OCHOBHBIEC OMOMBI CYIIIN

4.5

UYenoseuectBo B Onocdepe 3emin. AHTPOTIOTEHHBIE M3MEHEHHs B Ouocdepe.
['mobanpHBIE YIKOIOTUYECKUE TIPOOIEMBI.
OcHOBa  palMOHANBHOTO  YIpPAaBJEHHs] MPUPOJHBIMU  pecypcamMH U HUX

HUCIIOJIBb30BaHUC. I[OCTI/I)KeHI/ISI OHOJIOTUHU U OoXpaHa IMpHUpOaAbl




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






