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HOACHUTEJIBHAA 3AIIMCKA

IIpu pa3paboTke mnporpaMmbl MO OHOJOTUM TEOPETUUYECKYID OCHOBY A
OmpeNeNieHus] MOAXO0J0B K (OPMUPOBAHMIO COJIEpXKaHUA Yy4eOHOro MpeaMeTa
«buonoruss»  cocraBunu:  KOHUeNTyanbHele  nojoxeHus PIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTHU 1I€JIeH, COAEpKaHUs, pe3yIbTaTOB OOy4YeHUsI U TpeOOBaHUMN K
YPOBHIO TMOJTOTOBKM BBIMTYCKHUKOB, TOJIOKEHUS OO0 OOIMX LeNIX W MPUHIHUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CpeAHEro o0IIero oopa3zoBaHus B
Poccuiickoit @enepanun, a Takke MOJIOXKEHUS O crenuduke O0Monoruu, e€ 3HaUeHUH B
MO3HAHUM KUBOW MPUPOJBI U OOECIICUEHUH CYIIECTBOBAHUS YEJIOBEUYECKOro OOIIEecTBa.
CornacHO Ha3BaHHBIM IOJOXKEHUSIM, OMPEACICHbl OCHOBHBIE ()YHKIIMU MPOTrpaMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma mo Ouosioruu Aa€T TpeACTaBICHUE O IeNsIX, 00 00IIeil cTpaTeruu
oOy4eHUs, BOCIIUTAHUS M Pa3BUTUsI, OOYyYaIOMIUXCA CPEICTBAMU Yy4eOHOro mpeameTa
«buonorusy, omnpenenser o0s3aTEIbLHOE MPEAMETHOE COJIEpKAHUE, €r0 CTPYKTYpY,
pacripejiesieHue 1o pasjenam U TeMaM, peKOMEHIYEMYIO TI0CJIeI0BATEIbHOCTh U3yUCHHUS
y4eOHOTr0 MaTeprayia ¢ y4éToM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKHU
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYaIOITNXCS.

B mporpamme mo OGuoiioruM TakKe YUYMTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHbIM M  TPEIMETHBIM  pe3yibTaTamM oOOy4YeHus B
(GbOopMHUpPOBAaHUM OCHOBHBIX BHJIOB Y4YeOHO-IIO3HABATEIILHON E€ATEIbHOCTH/y4eOHbIX
JeNCTBUM, 00YyYaIOIIMXCS [0 OCBOSHUIO COJIEP KaHMsI OMOJIOTHYECKOr0 00pa30BaHusI.

B mporpamme mo Owmomormm (10-11 xmacchl, 0a30BBIM YpPOBEHB) peaIn30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B M3Y4YCHHM OWoOJoruu, Omaromaps YeMy B HeW
IPOCMAaTPUBAETCS HANIPABJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (HOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHUS, IIEHHOCTHBIX  OPUEHTAUUd  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIUICHHS, MIPEACTABICHUA O 3JI0pPOBOM 00pase *KU3HU U OepeKHBIM
OTHOILIEHWEM K OKpyKawmoumeh npupoaHon cpexpe. lloatomy Hapsany ¢ u3ydeHuem
0OIIEOMOIOTUYECKUX TEOPUH, a TaKKEe 3HAHUW O CTPOCHUHU KUBBIX CHUCTEM Pa3HOTO
paHra U CYLIHOCTM OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIECCOB B MPOrpaMme IO
OMOJIOTHUY Y/IENIEHO BHUMAHHE HMCIOJB30BAaHUIO MONTYYEHHBIX 3HAHWU B TTOBCETHEBHOM
KU3HM JUIs1 pEUICHUs MPUKIAJHBIX 337124, B TOM YHUCIIe: TPOPUIAKTUKHA HACIEACTBEHHbBIX
3a00eBaHUI YENIOBEKAa, MEINKO-TEHETUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHHUS
AKOJIOTHUYECKU 11€JIECO00PA3HOro MOBEAEHUS B OKpYKalollleld NpUPOIHOM cpelie, aHalnu3a
BIIMSHUS XO3SUCTBEHHOM JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHUE BHHMAaHUA K MPUKIAJHOW HAMpPaBICHHOCTH
y4yeOHOro Tmnpenmera «bHUOJTOTHS» TPOAUKTOBAHO HEOOXOJAMMOCTBIO OO€CTeueHUs
YCJIOBUU Il pPEIICHUs] OJHOM M3 aKTyallbHbIX 3a7ad IIKOJBHOTO OHOJIOrHYECKOTro
oOpa3oBaHus, KOTOpasi Mpesamnonaraetr (hopMUpOBaHHE y OOYYaIOIIMXCS CIIOCOOHOCTH
aJanTUPOBATHCA K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHE cpeHero o011ero oopa3oBaHus 3aHUMAeT BaxkHOEe MecTo. OHa
obOecrnieunBaeT (QopMHUpPOBaHUE Yy OOYYAIOUIUXCS MPEJACTABICHUN O HAay4YHOU KapTHUHE
MHpa, pacupsieT U 00001IaeT 3HaHUsI O )KUBOM MPUPOJIE, €€ OTIUYUTEIbHBIX TPU3HAKAX
— YpPOBHEBOW OpraHu3allid M SBOJIOLMH, CO3AAET YCJIOBHS [JIsi: TO3HAHUSI 3aKOHOB
KUBOU MpUpobl, GopMupoBaHuss GyHKIIMOHAIBHOW I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO
1 6e30macHoro odpasa >KM3HHU, IKOJIOTHYECKOT0 MBIIIICHUS, IIEHHOCTHOTO OTHOIIECHUS K
YKUBOW IIPUPOJIE U YEIOBEKY.

Bonbioe 3HaueHue OWONOTHA HMMEET TaKXe JJIsl PElICHUs] BOCHUTATEIBHBIX U
Pa3BUBAIOIIUX 33J1ad CPEIHEr0 OO0IIero o0pa3oBaHMs, COIMATU3AIUMU 00y4YarOIINXCS.
N3yuenne Ouonorun oOecrneunBaeT YCIOBUS Uil (POPMHUPOBAHUS HHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX W  WH(POPMAIIMOHHBIX HABBIKOB, JCTETHUYECKON KYJIBTYpHI,
CIOCOOCTBYET HMHTErpalii OMOJIOTMYECKUX 3HAHUW C MPEJCTABICHUSIMU W3 JIPYTUX
y4eOHBIX TMPEIMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpadun. Ha3BaHHbBIC
MOJIOXKEHHUS O TIPeAHA3HAYCHUH y4eOHOro npeamMera «buosorusy cocTaBuiIM OCHOBY JIJIs
OTpeNeNICHUs] TOJIXOJ0B K OTOOpYy H  CTPYKTYPHUPOBAaHHUIO €r0  COJEpKaHWUs,
PEJACTaBICHHOTO B MPOrpamMMe 1Mo OUOJIOTHH.

OT16op coxaepxkanus ydyeOHOro mnpeamera «buosnorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUN KYJIbTYpOCOOOPA3HOrO MOAX0/Aa, B COOTBETCTBHUH C KOTOPHIM
oOydaromuecs: OJDKHBI OCBOUTH 3HAHUSI UM YMEHHUs, 3HAYUMBIE Uil (POpMUPOBaHUS
oOmIel KyJnbTypbl, ONpEAeAIone aJeKBaTHOE TOBEJACHHE YEJIOBEKa B OKpYy)Karolen
OPUPOJHON cpejie, BOCTPEOOBAaHHbIE B TIOBCEIHEBHOW JKU3HU U MPAKTHYECKOU
nesitenbHOocTH.  Ocoboe MecTo B ITOM CHUCTEME 3HAHUW 3aHUMAIOT DJIEMEHTHI
collepKaHMs, KOTOpbIE CIYyXKaT OCHOBOM uisi (POPMUPOBAaHMS TMPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHpa U IIEHHOCTHBIX OpPHEHTAIUAX
JUYIHOCTH, CIOCOOCTBYIOIIUX TYMaHHU3aIUN OMOJIOTHYECKOTO 00pa30BaHuUs.

CtpykTypupoBaHHUE COJEpKaHUs Y4EOHOr0 MaTepuaia B IporpaMMme 1Mo OMOJIOTUr
OCYHIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS] 3HAHUKW OO0 OTIUYUTEIBHBIX
OCOOCHHOCTSIX JKMBOW TMPHUPOJLI, O €€ YPOBHEBOW OpraHu3aluil W JBOJIOIUH. B
COOTBETCTBHHM C O3THM B CTPYKType ydeOHOro mpenmera «buonorus» BbIICICHBI
CIEeAYIOIINE COAEpKaTeNbHble JTUHUU: «buonorus kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «Kierka xak Ouosormdeckass cuctemay, «OpraHu3m Kak OWOJIOrHYecKas
cuctemay, «Cuctema W MHOrooOpa3ue OpPraHMYECKOTO MHUpay, «IBOIIOIHUS KHUBOU
MPUPOJIB», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henpb nzyyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOyJarOmMMHCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHWU3alli KUBBIX
CUCTEM pa3HOTO paHra W MPUOOPETeHHE YMEHUW HCMOJIb30BaTh 3TH 3HAHUS IS
IPaMOTHBIX JCHCTBUH B OTHOIICHUH OOBEKTOB KUBOW MPUPOJBI M PEIICHUS Pa3THIHBIX
YKU3HEHHBIX MPOOJIEM.

JlocTikeHue 1eyu u3ydeHust yueoHoro npenmera «buonorus» Ha 6a30BOM YpOBHE
o0ecrieunBaeTCs PEIICHUEM CIEAYIOIINX 3a/1ay:



OCBOCHHE OOYUYAIOIUMHUCS CUCTEMBI 3HAHUH O OMOJOTHYCCKUX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, MpaBuiaX, CIOyXalluX OCHOBOW A
dbopMHUpOBaHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAyYHOTO MO3HAHMSI, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KMBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3aIliH, BBIJAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX WCCIICIOBAaHUSIX B
Ouojoruu,

dopMupoBaHUE Yy OOYYAIOIIMXCS IO3HABATEIBHBIX, HWHTCIUICKTYaJIbHBIX M
TBOPYECKHX CITOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B OWOJIOTHH
HAyYHBIX B3TJISJ0OB, WJCH M TMOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3allnu;

CTaHOBJICHHE Y 00ydYaromuxcs oOmen KyabTyphl, GYHKIIMOHAIBHONW I'PAMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHIATH WM OICHWBATh SIBJICHHS OKPY)KAIOIIETO MHUpa >KHBOU
IPHUPOJIBl HA OCHOBAHWH 3HAHWH U OIIBITA, TIOJYUYEHHBIX MTPU U3YYCHUH OMOJIOTHHY;

dopMupoBaHue y  OOydYarOIIMXCA YMCHHHW  WJUTFOCTPHPOBATH  3HAYCHHE
OMOJOTMYCCKUX 3HAHUHW B MPAKTHUYECKOW JCATCIBHOCTH YEJOBEKA, Pa3BUTHHU
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIMTaHUEC YOCKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM JKHUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTIO OTHOIICHUS K HEl, COOJIIOIEHNS ATUUECKHX HOPM
U MPOBEACHUN OMOTOTHYECKUX HCCIIEIOBAHUN;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHUW JUIsl TIOBBIIICHHUS  YPOBHS
AKOJIOTUYECKOMN KYIbTYpBI, 11l GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEeHHe NPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOM >KW3HM [JIs
OLCHKH TOCJEICTBUN CBOEU NEATEIBHOCTH IO OTHOIIEHHIO K OKPYXarllen cpele,
COOCTBEHHOMY  3JIOPOBBIO, OOOCHOBaHME U COONIOACHHE Mep MNPODHIAKTUKH
3a00JIeBaHM.

B cucreme cpennero obmero obpazoBanus «buomorus», mzydaemas Ha 0a30BOM
YpOBHE, SABISETCS O0s3aTENbHBIM YYEeOHBIM TMPEAMETOM, BXONAIIMM B COCTaB
npeaMeTHo obnactu «EcTecTBEeHHO-HAYYHBIE IPEAMETHD.

Jlnst m3ydeHus: OWojoruu Ha 0a30BOM YPOBHE CpEIHETO OO0IIero oOpa3oBaHUs
orBoautcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Henemnto), B 11 kiacce — 34 yaca (1
4yac B HEJEIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonoruss kak Hayka. CBsi3b OHOJOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HaykKaMu, ¢uiocopuen, 3TUKOM, F3CTETUKON W mpaBoM. Poib
Oouosoruu B (POPMHPOBAHMU COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TIO3HAHMS KWUBOW MPUPOABI (HAOIIOJACHUE, SKCIEPUMEHT, OIMCaHHUE,
U3MepeHue, Kiaccuukaius, MoJeIupoOBaHue, CTaTUCTUUECKass 00paboTKa TaHHBIX).

JdeMoHCcTpanum:

IToptpersl: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MPaAaKTHYECKHE PA0OTHI:

JIaGoparopnas padota Ne 1. «Mcnonp3oBaHue paznuyHbBIX METOJOB MPHU U3yUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPTaHU3AIUSA.

XKusbie cucrembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CpolicTBa OuocucTeM U HX pa3HooOpazwe. YPOBHU OpraHu3alul OHOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJISIIIMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTCOIIEHOTHICCKHM ), OMOC(EPHBIH.

JdeMoHCcTpanum:

Tabnuuel n cxeMbl: «OCHOBHBIE MTPU3HAKHU JKU3HUY, «YPOBHU OpraHU3AINHN KUBOK
IPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIECTKH.

XUMUYECKUA COCTaB  KJIETKHM. XHUMHUUYECKHE JJIEMEHTBhI: MAaKpO3JEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

@yHKIMU BOJAbl U MUHEPAIBHBIX BEIIECTB B KIIETKe. [loaaepxxanrue 0CMOTHYECKOTO
OaaHca.

benku. CoctaB m cTpoeHne O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3zamenumMble W 3aMEHUMMBIE AMUHOKHUCIOTBL. AMWHOKHUCIOTHBIA COCTAaB. YPOBHH
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEIKOB.

®epmeHThl — Ouonoruueckue katanuzaTopbl. CTpoeHue (epmeHTa: aKTHUBHBIN
LEeHTp, cyOcTpatHas cnenuduunocts. Kodpepmentsl. Butamunsl. Otnuyus GpepmMeHTOB
OT HEOPTAaHWYECKUX KATaIU3aTOPOB.



VYrneBoabl: MOHOcaxapubl (TJIIOKO3a, pubo3a U JAe30KCUpU003a), IHUcaxXapuibl
(caxaposa, 1akTO3a) U Toaucaxapuabl (Kpaxmal, TIIMKOTEH, IeJUT0I03a). buonornueckue
(yHKIMU yTIEBOIOB.

Jlununpl: Tpurnuuepusl, hochonunuabl, crepouasl. ['napodgunbHo-ruapododbHbIe
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YIJIEBOJIOB, OEJIKOB U
JUTIAI0OB KaK UCTOYHUKOB YHEPTUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneornasl — MOHOMEpBI HYKIEMHOBBIX
kucnoT. Ctpoenue u ¢pynkiuu JHK. Ctpoenue n ¢pynkuun PHK. Buast PHK. AT®:
CTpoeHUuE U QYHKIUH.

[utonorus — Hayka o kietrke. KietouHnast Teopusi — mpuMep B3aUMOJICHCTBUS HIEH
U ()aKTOB B HAYYHOM TTO3HAHUHU. METO/IbI U3YUYCHUS KIICTKHU.

Knerka kak nenoctHas sxuBas cuctema. OOIIMe TPU3HAKK KJIETOK: 3aMKHYyTas
HapyxHast memOpaHa, mojekyiasl JIHK kak reHeTmdeckuii ammapar, cUCTeMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHUECKas W TpokapuoTudeckas. OcoOOEHHOCTH CTPOCHHS
npokapuoTHdeckor kieTku. Kierounas crenka Oaktepuii. CTpoeHHE dYKapUOTUUECKOMN
kjeTk. OCHOBHBIE OTJIMYMS PACTUTEIILHOM, )KUBOTHOW M TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TIJIUKOKAJIHMKC, HUX
¢ynkiuu. [lnazmartuueckas memOpana, e€ cBoiictBa M ¢yHkuuu. llutomnasma u eé
opraHousibl. OpgHomemOpannbie opranouabl kietku: OJIIC, ammapar ['onbmxu,
au30coMbl.  [lolyaBTOHOMHBIE  OpPraHOWABI  KJIETKU: MHUTOXOHAPHM, IUIACTHBI.
[Ipoucxoxenne MUTOXOHIpUH U mactu. Bunsl minactua. HememOpanHbie opraHOUIbI
KJIETKU: PUOOCOMBI, KIETOYHBINA IIEHTP, LEHTPUOIU, PECHUYKH, KI'YTUKH. DyHKIHUU
OpraHoOUIO0B KJIETKHU. BKitoueHus.

SAnpo — perynstopHbiii 1eHTp kieTku. CTpoeHue snupa: siaepHas o00050YKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JemoHncTpanum:

Iloptpersi: A. JleBenryk, P. I'yk, T. IIBann, M. Ilneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel: «PacnpeneneHne XMMHYECKUX 3JIEMEHTOB B HEXUBOU MPUPOAEY,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabmuubslt u cxembl: «llepuonnueckas TabiMIla XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJICKYIBl BOJABI», «brnocuHTe3 Oenka», «CTpoeHHE MOJICKYJbl OCIKay,
«Ctpoenue pepmentan, «HykmenHobie kucnothl. [JHK», «Ctpoenue monekynsr ATOy,
«CTpoeHHne 3yKapUOTHUYECKOW KIETKu», «CTpOeHHE >KMBOTHOM KIETKW», «CTpoeHue
pacTUTENBHON KIIETKH», «CTpOoeHME MPOKAPUOTHYECKON KIeTKm», «CTpoeHue sapa
KJIIETKNY, « YTIEBOABIY, «JIMIUabI».



O6opynoBaHue: CBETOBOM  MHUKpPOCKON, 00OpyIOBaHME Il  MPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB, MUKPOIIpeNapaThl pACTUTEIIbHBIX, ’KUBOTHBIX
1 OaKTepHAIbHBIX KJIETOK.

JlaGopaTopHble 1 NPaAKTUYECKHE PA0OTHI:

Jlaboparopnas pabota No 2. «3ydeHue cTpoeHuUs: KJIETOK pacTeHUH, KUBOTHBIX U
OakTepuil 1Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE.

Tema 4. ’/KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BemiecTB, WKW MeTaboMM3M. AccUMWIAIUA (IJIACTUYECKUH OOMeEH) u
JUCCUMWISIITUSL  (DHEpreTuueckuii OoOMEH) — JIBE€ CTOPOHBI E€IMHOrO IMpolecca
Merabonu3Ma. Poiab 3aKOHOB COXpaHEHUs BEIIECTB U DHEPrMM B TMOHUMAHUU
MeTaboIn3Ma.

Tunel oOmeHa BemiecTB: aBTOTpO(HBIM U rerepoTpodHbIi. Pons ¢gepmeHTOB B
oOMeHe BeIleCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CeToBass U TemHoBas ¢aszel (porocuHTe3a. Peakiuu ¢doTocuHTE3A.
OddexTuBHOCTh hoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JUIS KU3HU Ha 3emuie. BrusHue
YCJIOBUH Cpeabl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHHS €ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepun. 3HaUeHHE XeMOCHUHTE3a ISl KU3HU
Ha 3eMJie.

OHepreTuueckuii oOMeH B KieTKe. PacriemyieHue BeEIIEeCTB, BBIIEIECHUE U
aKKyMYJIMpPOBAaHHE HSHEPrUUM B KIETKE. ODTambl JHEpreTnyeckoro obmena. [nmkonus.
bpoxenne u ero Buabl. KHCIOpOAHOE OKHUCIEHHE, WM KJIETOYHOE JIbIXaHHUE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

Peakiiuu marpuunoro cuntesa. ['enernueckas mapopmarus u JJHK. Peanmzamus
reHeTudeckod wuHopMamuu B KJIeTKe. [ eHEeTHYeCKMM KO U €ero CBOMCTBA.
Tpanckpunums — matpuddslii cuHte3 PHK. Tpancnmamums — OumocuHTe3 Oenka. Drtarbl
tpancisanuu. KoaupoBanue aMuHOKUCIOT. Postb pubocoM B OnocuHTe3e Oeka.

Heknerounsie ¢dopmbl ku3Hu — BHUpychl. Hcropuss otkpeitus BupycoB (. .
NBanoBckuit). OcOOEHHOCTH CTPOEHUS M KU3HEHHOTO IMKIIa BUPYCOB. bakrepuodaru.
bosesHn pacteHuii, JKUBOTHBIX M 4YEJIOBEKAa, BbI3BIBAEMBIE BHpycamu. Bupyc
ummyHoneduita yenoseka (BUY) — Bozoyaurens CIIM[a. O6paTtHas TpaHCKpUIIIIHS,
peBepTasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUsT BUPYCHBIX 3a00JICBaHMIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. . MBanosckui, K. A. Tumupszes.

Tabmumper m  cxeMbl: «Tumbl nutanus», «Mertabomusm», «MUTOXOHIPHUSY,
«OHepretrdeckuit  ooMen», «Ximoporacty, «®Porocuntes», «Ctpoenue JIHK»,
«Ctpoenne u (QYHKIIMOHMpOBaHME TeHa», «CuHTe3 Oenka», «['eHeTHYeCKHil KOy,
«Bupycw», «baktepuodarn», «CtpoeHue u xu3HeHHbIM wnwmka Bupyca CIIN]a,
0akrepuodaray, «Permukamus JJHK».



O6opynoBanue: Moaenu-ammivkanuu «Yasoenne JHK wu  Tpanckpunmms»,
«buocuntes 6enkay, «CTpoeHue KIETKU», MoJenb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M1 HHAMBHUAYAIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii nuki, WM *KU3HEHHbIN nuka kinetkd. MaTepdasza u muto3. Ilponeccsl,
nporekatoue B uHTepdaze. Permnukaums — peakuus marpuyHoro cunresa JHK.
Crpoenune xpoMocoM. XpOMOCOMHBIA Ha0Op — KapHOTHUIL. JIUIIOWIHBIN U TarIOWIHBINA
XpOMOCOMHBIE Ha0Opbl. XpomaTuisl. lluToNMOrHMYEecKHe OCHOBBHI PA3MHOXKEHUS U
VHJIMBUYaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne kietku — Muto3. Ctaauu mutos3a. IIpoieccel, mpoucxoasme Ha pa3HbIX
CTaIUSAX MUTO3a. bHOTOTHYECKHI CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKUA — aroITo3.

dopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W TMojoBoe. Buabl 0Oecrnosoro
Pa3MHOKEHMS:  JICJICHUE  HAJBOE, IOYKOBAHWUE OJHO- U  MHOTOKJIETOYHBIX,
CIIOpoOoOpa3oBaHKe, BETeTAaTHBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHHPOBAHHE
OpraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TomoBoe pasMHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craauum wmeio3a. Ilpoueccel, NpPOUCXOASAIIME HA CTaausIX Meio3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOTrMYECKUN CMBICT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0O0pa30BaHMs TOJOBBIX KIETOK y KUBOTHBIX. [loJjoBBIE
JKeJe3bl: CeMEHHUKU W AnyHuKU. OOpa3oBaHHWE U Pa3BUTHE IOJOBBIX KIETOK — raMeT
(cepmaro3ouns, sSHIEKIETKAa) — cliepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUSA
AUIEKIETOK U criepMaTto3onaoB. Omnogorsopenue. [lapreHorenes.

NHnuBunyanpHOE pa3BUTHE (oHTOTEHE3). OMOpHOHATBEHOE pa3BUTHE
(omOpuorene3). Otambl SMOPHOHATIBHOTO PAa3BUTHS Yy TMO3BOHOYHBIX IKUBOTHBIX:
npoOyieHne, racTpyisius, opraHorene3. IloctamOpuonanbHOe pasButHe. THIIBI
MOCTAIMOPUOHAIBHOTO PAa3BUTHS: MPSIMOE, HEMpsiMOe (TUYrHOYHOE). Briusuue cpenasl Ha
pa3BHUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIE BRI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOECHUE CEMEHH,
CTaJluH PA3BUTHSL.

JdemoHncTpanum:

Tabmuust u  cxembl: «DopMbl  pa3MHOXKEHHUSI OpPraHu3MoB», «JlBolHOe
OIUIOJIOTBOPEHUE Y LBETKOBBIX PAaCTCHUN», «BeretaTuBHOE pa3MHOKEHUE PACTCHUIN»,
«/lenenue knetku Oaktepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Kinetounbii mukin», «Permmukamua JHK», «Mutosy», «Menosy, «lIpsamoe n Henpsimoe
pazButue», «l'aMeTroreHe3 y MIIEKONUTAIONIMX M 4eJoBeka», «OCHOBHbBIE CTaauu
OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOII, MHKPOIIPENapaThl «CriepMaTo30U/1bl
MJICKOIIUTAIOIIETO», «SiuekneTka miekonuTammero», «KapuoknHe3 B KIIETKax



KOpEIIKa JIyKa», MarHUuTHas Mojenb-anmiukanusa «Jlenenue knerkw», moxaens [JHK,
Mo/iesib MeTa(azHOl XPOMOCOMBI.

JlabopaTopHbIe M IPpaKTHYeCKUE padoThI:

Jlaboparopnas pabora Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHUMKA KOpPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U MK3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pa3Butus reHeTUkd. Posib muTonoruu u
SMOpPHUOJIOTUU B CTAHOBJIEHUM I€HETUKU. BKilaJ pocCHIICKUX U 3apyOeKHBIX YyUEHBIX B
pa3BUTHE TEHETUKU. MeTonbl TEHETUKH (TUOPUIOJIOTHYECKUM, ITMTOT€HETUUECKUN,
MOJICKYJISIpHO-TeHeTUUeCcKuii). OCHOBHBIE T'eHeTUYecKue TmoHATUs. ['eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HAcCJEJOBaHUS NPU3HAKOB, YyCTaHOBJIEHHble [. MeHnaenem.
MonorubpuaHoe CKpenMBaHue. 3aKoH €IMHO-00pa3us THOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBuno JOMUHUPOBAHMS. 3aKOH pACIICIUIEHUS MPU3HAKOB. [ 'MIOTE3a YMCTOTHI TaMeT.
[TonHOE U HEMOJIHOE JOMUHUPOBAHUE.

JluruOpuaHOe CKpeliMBaHue. 3aKOH HE3aBUCHMOIO HACJIeJOBaHUSl TPU3HAKOB.
[{uToreHeTHYECKME  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAaHUS.  AHaAIU3UPYIOIIEe
ckpemBanue. lcnosb30BaHWE AaHAIU3UPYIOLIETO CKPELIUMBAHUA UL OIPEACIICHUS
reHOTHUIIa 0COOH.

CuerienHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo cuernjieHHOMY
HaCJIEI0BaHUIO T€HOB. HapyleHnue cuenieHns TeHOB B pe3ybTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.

I'enetuka mnoma. XpOMOCOMHOE OIpENEIEHUE TMoja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U reTeporaMeTHble OpraHu3Mbl. HaciienoBaHue Mpru3HaKoB,
CLEIUIEHHBIX C ITOJIOM.

N3MenunBOCTh. BUbl N3MEHUMBOCTHU: HEHACIIEICTBEHHAsI U HacieACcTBEeHHAs. Poib
Cpenbl B HEHACJIEICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAITMOHHON
W3MEHUYMBOCTA. BapuanvoHHBIM psAx W BapualMoHHas KpuBas. Hopma peaknuun
npu3Haka. KonnuecTBeHHbIE M KAUYECTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBOKCTBa
MOAU(PUKAITMOHHON H3MEHYNBOCTH.

HacnenctBenHnasi, wiM  TEHOTHUNWYECKas, W3MEHYMBOCTh. KomOwHaTHBHAs
M3MEHYHUBOCTh. Meii0o3 W MOJOBOM MPOIeCC — OCHOBA KOMOWMHATUBHON M3MEHUYUBOCTH.
MyTtanuonHass HW3MEHYMBOCTh. Kiaccudukamuss MyTaruii: TeHHBIE, XPOMOCOMHBIC,
reHoMHble. YacTtora W nOpuuMHBl MyTauuid. MyTareHHsle  (QakToOpbl.  3aKOH
TOMOJIOTHYECKHX PAJIOB B HaclieACTBEeHHOM n3MeHunBoctu H. M. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCTb.

I'enernka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA:
TeHEAIOTUYECKUN, OJM3HEIOBBIN, ITUTOTCHETUYECKUN, OMOXUMHYECKUH, MOJICKYISPHO-
T€HETUYECKUM. CoBpemeHHOE ONpENCITICHHE TE€HOTHIIA: ITOJTHOT€HOMHOE



CEKBEHUPOBAaHHWE, TIECHOTUIIMpPOBaHWE, B TOM uucie ¢ nomompo III[P-ananusa.
HacnencrBennsle 3a001eBaHus YEI0BEKa: TCHHBIE 00JIe3HU, 00JIE3HU C HACJICICTBEHHOMN
MPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE Oosie3Hn. ComaTHYeCKHue M TEeHEpaTHUBHBIC
myTaiud. CTBOJIOBBIE KIIETKU. [IpuHIUIIBI 370pOBOro oOpa3a KWU3HH, JTUArHOCTHUKH,
NpopUIaKTUKA U JIEYEHUST TEeHEeTUYeCKux  Ooje3Heil. Menuko-reHeTuyeckoe
KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAUIMHCKOW F€HETHKU B MPEIOTBPALICHUHM U JICUYECHUU
T€HEeTUYECKUX 3a00JIeBaHUMN YEeIOBEKA.

JdeMoHcTpanum:

IToptpersl: I'. Mennenb, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmunpl U cxembl: «MOHOTMOpPUIHOE CKpEIIMBAHHE M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH PACHICIJICHUS W €ro IHUTOTCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «Jlurubpuanoe ckpemnuBanuey, «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO
CKpelmuBaHusy, «Menosy», «BzaumonencTeue aiesibHbIX TEHOBY, «I €HEeTUYECKHUE KapThl
pacTeHui, JKMBOTHBIX U  4eloBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTHU
HacJIeIOBaHus, CLUEIUICHHOTO C MoJioM», «KapHOoTUIBI YeOBEeKa U KMBOTHBIX», «Bubl
U3MEHYMBOCTHY», «MoaudukanmonHas u3MeHUUBOCTHY, «HacnmemoBanume pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHass K3MEHYHUBOCTHY.

O6opynoBanue:  MojeiU-amIuIMKauu  «MOHOTHMOPUAHOE  CKpPEIIUBAHHE,
«HemnonHoe nomunupoBanuey, «urudpuanoe ckpeniuBanuey, «Ilepekpéct XxpoMocomy,
MUKpPOCKON M MukKporpenapatr «Jpozopuna» (Hopma, MyTauuud (OpMbI KPBUIBEB H
OKpackH Tesa), repbapuii «I'opox moceBHO.

JlaGopaTopHble 1 MPaAKTUYECKHE PAOOTHI:

JlabopatopHast pabGota Ne 4. «M3yueHue MOAMPUKANMOHHON H3MEHYHBOCTH,
MIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOW.

JIabopatopnas padota Ne 5. «CocTaBieHre U aHATU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apoxKIACHUE CEIEKINU U JOMECTUKAIUA. Y YeHUE
H. U. BaBunoBa o meHTpax MpOUCXOXKIACHUS U MHOT000pa3usi KyJIbTYpHBIX PACTCHHIA.
LeHTpbl IPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOIA, IITAMM.

CoBpemMeHHBIE METOABI CeJeKIUU. MacCOBBIi W WHIWBUIYAIbHBIH OTOOPHI B
CeJeKIMM pacTeHul U KUBOTHbIX. OIleHKa J3KcTephepa. bIu3KopoICTBEHHOE
ckpemmBanue — HHOpuauHT. UYnctas nuamsa. CxpemmBaHue YUCThIX TUHUN. ['eTeposuc,
uni tuOpuaHas cuia. HepojacTBeHHoe ckpenuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus U e€ ycmnexu. VICKycCTBEHHBI MyTareHe3 W TMOJydYeHWE IOTHUILIOUIOB.
JIOCTMXKEHUS CEIEKIIMU PACTEHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib OpoU3BOACTBA. [ €HHAs MHXKEHEPU. DTalbl CO31aHUA
pekomOunantHoit JIHK wu Tpancrennbix opranuszmoB. KieTouHass uHXeHeEpHs.
Knerounsle KynbTypbl. MHKpOKIOHAIBbHOE pa3MHOXKEeHUE pacTeHuil. KrnonupoBaHwme



BBICOKOITPOJAYKTUBHBIX  CEIIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OJKOJIOTMYECKHE U
studeckue npoodaembl. MO — reHeTrnuecku MOAU(DUITUPOBAHHBIE OPTraHU3MBI.

JlemoHcTpanuu:

IToptpetsl: H. W. BaBuiios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kKapTa «L{eHTpbI MTPOUCXOKIESHUSI U MHOT000pa3us KyJIbTyPHBIX
pactenuit», «llopoabl JIOMaIIHUX KUBOTHBIX», «CopTa KYyJIbTYPHBIX PAcTCHUN,
«Otnanéunas rubpuauzanus», «Padotel akagemuka M. @. MBanoBay, «Iloaummonaus»,
«O0bekThl  OmoTexHosorum»,  «KiaeTouHeble  KyJIbTYpbl U KJIOHUPOBAHUEY,
«KoHcTpyHnpoBaHu€e ¥ IEPEHOC TE€HOB, XPOMOCOM.

O6GopynoBaHue: MYJSKU TUIOJIOB M KOPHEIUIOJNOB AMKUX (OPM MU KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SIHCTBEHHBIC PACTCHUS».

JlaGopaTopHble 1 MPaAKTUYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHUKEHHUS CEJICKIIMU PACTCHUN M KUBOTHBIX
(Ha CENIEKIIMOHHYIO CTAaHIMIO, TUIEMEHHYI0 (PepMy, COPTOMCHBITATENILHBIM Y4YacTOK, B
TETJTUYHOE XO3SICTBO, JA00OPATOPUIO arpOYHUBEPCUTETA WU HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIMOHHAA OMOJIOT M.

[Ipennockuiku BOZHUKHOBEHUS 3BOJIONUOHHON TEOpUHU. DBOJIOIMOHHAS TEOPUS U
e€ Mecto B OuWonoruu. BiusHHE HBOJNIIOIMOHHONW TEOPUU HA pPa3BUTHUE OUOJIOTHHU U
IPYTUX HayK.

CBumeTensCTBa  JBOJIOLUH. [laneoHnToNOrMUecKue: MOCIIEIOBATEIbHOCTh
NOSIBJICHWSI BUJOB B  MAJICOHTOJOTMYECKOW  JICTONHCH, TEpPeXOAHbIe  (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gaop MaTepUKOB M OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA M  Pa3IUuus HAMOPHUOHOB Pa3HBIX  BUJIOB
N03BOHOUYHBIX.  CpaBHUTEIHHO-aHATOMUYECKHE:  TOMOJIOTHYHBIE,  aHAJIOTUYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3MBL.  MOJNEKYIIPHO-OMOXUMHUYECKUE:  CXOJCTBO
MEXaHW3MOB HACIJIEICTBEHHOCTM U OCHOBHBIX META0OJIMYECKHX MYTEed Yy BCEX
OpraHU3MOB.

OpomonuonHas Teopus Y. JlapBuna. [Ipeanochuiku BO3SHUKHOBEHHUS AapBUHU3MA.
JIBKyIue CHUIbI DIBOJIONMH BUIOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHUE TpHU
OTPaHUYEHHOCTU PECYPCOB, HEONPEAeIEHHAS H3MEHUUBOCTh, OOph0a 3a CyIlIeCTBOBAHHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bositonuu (CTI) U €€ OCHOBHBIE MOJOKEHHUS.

MukposBomonus. [Tonynsiius kak e1MHUIA BUIa U SBOJIOLIUH.

JIBrkymiue cuibl (pakTopbl) IBOIIOLKUH BUJIOB B IpUpoe. MyTallMOHHBIN MPOIEce
1 KOMOMHATUBHAs U3BMEHYUBOCTD. [lomymnsiiiioHHble BOJIHBI U Apeid reHoB. M3omsuus u
MUTpaIus.



EctecTBeHHBIl 0oTOOp —  HampaBisitomuid — ¢gakrop sBomonuu.  Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoONEeHHOCTh  OPraHW3MOB  Kak  pe3yiabTaT 3Boironuu. [Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop¢03bl U UIHO-aIANTALIHH.

Bun u Bunoo6paszosanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BUAOOOPAa30BaAHUSA:
reorpapuuyeckoe, 3K0JOrnYECKOE.

MaxkposBomronus. @opmMbl  IBOJIIOLUU: ¢unernyeckas,  JIUBEpPreHTHas,
KOHBEpreHTHasl, napajuiesnbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne OT HecNeUMaTM3UPOBaHHBIX TpenkoB. IIporpeccupyromias
cnenuanu3anus. AganTuBHas pajualysl.

JdeMoHCcTpanum:

IHoptpersl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromnep, A. H. Cesep1ios.

Tabnuupsl u cxembl: «Pa3BUTHE OpraHMYecKoro Mupa Ha 3emiie», «3apoAbIlIIu
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbl 00pbObI 3a CylleCTBOBaHUEY,
«EcrectBennbiit 0T00p», «MHOrooOpa3ue copToB pacTteHui», «MHOroobpasue mopos
KUBOTHBIX», «[lomymaumun», «MyTanlMOHHAas HW3MEHYUBOCTH», «ApoMopdO3bD»,
«Unnoanantanumn», «OOmas nereHepanusy, «JIBuxynme cuibl 3Boitonun», «Kapra-
cxema Mapmpyra mnyremectBuss Y. Jlapuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocobaeHHOCTH OpPraHU3MOBY, «['eorpaguueckoe BU000pa3oBaHUEy,
«DKOJIOTUYECKOE BUI0O0OPAa30BAHUEY.

OObopyznoBaHue: KOJUIEKIMSI HACEKOMBIX C pa3jIMYHBIMU THUIIAMU OKpacKku, Habop
IUIO/IOB U CEeMsIH, KOJUIeKIMs «IIpumepbl 3allUTHBIX HMPUCIIOCOONIEHUN Yy >KUBOTHBIXY,
Mozenb «OCHOBHBIE HAINpaBJIEHUS OBOMIOIMM», OOBEMHas Monaenb «CTpoeHue
IOJIOBHOT'O MO3T'a II03BOHOYHBIXY.

buoreorpadpuueckas kapta Mupa, Komiekuus «PopMbl COXPaHHOCTH MCKOIMAEMBIX
KUBOTHBIX M pacTeHUi», Mozenb ammukanusa «llepekpéct xpoMocom», Bia)KHbIE
npenapatel  «Pa3BuTHe  HacekomMoro», «Pa3BuTHe JATYIIKM», MHKpOIIpenapar
«Apo3oduna» (Hopma, MyTaniuu (OPMbI KPbUIHEB U OKPACKH TETIA).

JlaGopaTopHble M NpaKkTU4ecKne padoThbI:

JlabopatopHass pabora Ne 1. «CpaBHeHue BHAOB TI0 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Jlabopatopnas pabora No 2. «Omucanue NPUCTOCOOICHHOCTH OpTraHm3Ma U €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU Ha 3eMuie.

JloHay4HbIE TpEACTaBICHUS O 3apOKJACHMHM >KU3HU. HaydHble rumnoressl
BO3HMKHOBEHUS U3HM Ha 3emiie: aOMOreHe3 W MaHcnepMus. XUMHUYECKasl 3BOJIOLIMS.
AOHMOreHHBII CUHTE3 OPraHUYECKUX BEUIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPXKACHUE XUMUYECKOU 3BoonnK. HadanbHble 3Tansl OMOIOrMuecKO 3BOJTIOLMH.



I'mnoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE
npoTokJieTku. [IepBbie KineTku u ux 3BoaoLus. POPMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX
OpPraHN3MOB.

Pasutre xwn3Hm Ha 3emiie mo 3paMm M nepuojgaMm. Kartapxei. Apxeickas H
npotepo3oiickas 3pbl. [laneo3olickas 3pa u €€ nmepuobl: KEMOPUINCKHM, OPIOBUKCKUM,
CUJIyPUNCKUU, TE€BOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3so30iickas 3pa U €€ nIepruoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepUCTUKAa KiIuUMara M TeOoJOrnYecKkux mpoueccoB. (OCHOBHBIE 3Tambl
ABOJIIOIIMK PACTUTEIIBHOTO U KUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHU U KUBOTHBIX.
[TosiBneHME, pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe JBOJOIUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMSL 4YENIOBEKA. AHTpOIOJNOrHs Kak Hayka. Pa3BUTue mNpencTaBIeHUN O
IPOUCXOKAECHUN YeloBeKa. MeTonbl U3ydeHHsl aHTponoreHe3a. CXOACTBA M pa3IU4Ms
YeJI0BEKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cuibl (pakrtopsl) aHnTpornoreHe3a. HacneiacTBeHHass M3MEHUMBOCTH U
ecTecTBeHHBIM 0TOOp. OOIecTBeHHbI 00pa3 XWU3HM, W3TOTOBIEHUE OpPYAWN Tpyaa,
MBIIICHHUE, PEYb.

OCHOBHbIE CTaJMM W BETBU OHBOJIOLMM YEJIOBEKA: AaBCTPAJONHUTEKH, UYenoBek
yMelnbii, YemoBek npsMoxomdmui, YenoBeKk HeaHACpTAIbCKUN, YeT0BEK pa3yMHBIN.
Haxonku MckomaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh pPaclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pPACHl: €BPONEOUIHAS (EBpa3uiicKasi),
HErpO-aBCTpAJIOWIHAS (PKBATOpUaAJIbHAsI), MOHTOJIOWJIHAS (a3MaTCKO-aMEpPUKAHCKas).
YepTsl TpUCTIOCOOIEHHOCTH TPEACTABUTENEH YEIOBEUECKHMX pac K  YCIOBUAM
cymiecTBoBaHus. EquHCcTBO yenoBeyeckux pac. Kpuruka pacusma.

JemoHncTpanum:

[Moptpetsl: @. Penn, JI. [lactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuiel ¥ cxeMmbl: «BosHukHoBenne ColHEUHOM cuCTEMBI», «Pa3Butue
OpraHu4eCcKoro MHPA», «PacTuTenpHass ~ KIETKay, «KuBoTHas KJIETKa»,
«IIpokapuotnueckas kietka», «CoBpeMeHHass CHUCTEMa OpraHUYECKOro MHpay,
«CpaBHEHUE aHATOMHYECKUX YEPT CTPOCHUS YEIIOBEKAa M YEIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKaY,
«/peBHenmme moam», «/peBHue mromu», «llepBele  COBpEMEHHBIE IO,
«YenoBedeckue pace».

O6opynoBanue: mMymsbku «lIpoucxoxaeHue yeaoBeka» (OFOCTHI aBCTpallONUTEKA,
MUTEKaHTPOIa, HEeaHAepTalblla, KPOMAaHbOHIIA), CICMKU WA H300paXKEHUs KaMEHHBIX
OpyAud  TEepPBOOBITHOTO YeJI0BEKa (KaMHH-YOMIIEPHI, pyOuia, ckpe0ia),



reoXpoHoJIoruyeckass Tabauua, Koyekuus «DopMbl COXpPAaHHOCTH HCKOIAEMBbIX
KUBOTHBIX U PaCTEHUI».

JlabopaTopHbIe M IpPaKTHYeCKHEe PadoThbI:

Jlaboparopnass pabora No 3. «M3yueHHe HUCKOMAEMBIX OCTAaTKOB PACTCHHUN W
KUBOTHBIX B KOJUIEKIIUSIX).

DKcKypeus «IBONIOLHUS OPraHMYeCcKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAaYUHBIN
WM KpaeBeAUYECKUl My3eil).

Tema 3. Oprann3Msbl 4 OKpYy:KaIiuas cpeaa.

DKoJjiorusi Kak Hayka. 3ajaud W pa3fenbl dKOJIOTMU. MeToJbl 3KOJOTHYECKUX
UCCJIeIOBaHUN. DKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0OuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, TOYBEHHAas,
BHYTPUOPraHU3MEHHA.

Okonornyeckue  ¢dakrtopel.  Knaccudukamuss — 3kojgoruyeckux  (akToOpoB:
abnotuyeckre, OMOTHUECKUE U aHTPOINOreHHbIe. J[eiicTBHe IKOIOrHuYeckux GakTopoB Ha
OpraHU3MBlI.

AbGuoTtndeckue (HaKTOpHl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONEPUOIU3M.
[Tpucnoco6yieHuss opraHu3MoB K JAeicTBUIO abuoThyeckux ¢akTopoB. buonorudeckue
PUTMBI.

buotnyeckue @akropsl. Buabl OHOTHYECKUX B3aMMOJEHCTBUIA: KOHKYPEHIUS,
XUIIHUYECTBO, cuMOM03 u ero Qopmel. [lapazutusm, koomepamusi, MyTyalu3M,
KOMMEHCanu3M  (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCaIU3M, HEUTpaIu3M.
3HaueHne OMOTHYECKHX B3aUMOACHCTBUN IS CYIIECTBOBaHUS OpPraHU3MOB B
IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU monynanuu. OCHOBHBIE MOKA3aTeNN MOMYJISINN:
YHUCIICHHOCTh, TUNIOTHOCTh, POKJIa€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpanus. nHamuka
YUCJICHHOCTH TOIYJISIIIUU U €€ Perysius.

JdemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuuer u cxemsl: kapta «[lpupomnsie 30HBI 3emmu», «Cpenbl OOUTaHUS
opranuzMoBy»,  «®Dotonepuoamsmy»,  «llomymsumm»,  «3aKOHOMEPHOCTH  poOcCTa
YUCIICHHOCTH NOMYJSAIUU HHDY30puu-Ty(henbkny, «[lumensie memm.

JlaGopaTopHblie U MPaAKTHYECKHE PA0OTHI:

JlabopatopHas pa6ora Ne 4. «Mopdonornueckne OCOOEHHOCTH pacCTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 4. Coob1ecTBa M 3KOJT0rHYECKHE CUCTEMBI.

CoobmiectBO opranu3MoB — OuoneHo3. CTpykTypsl OuoOlleHO3a: BHUIOBas,
MPOCTPaHCTBEHHAasl, Tpoduueckas (nuieBas). Bunbi-nomunantel. CBsi3u B OMOIIEHO3E.

DkoJsiornyeckue cucteMsl (3kocuctemsl). [ToHsTre 00 3KOCUCTEME U OMOTEOEHO3E.
DYHKITMOHAIbHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOMYIEHTHI, KOHCYMEHTHI, PEIyIICHTHI.



KpyroBopor BeliecTB U MOTOK SHEPrUu B 3kocucTeMe. Tpopuueckue (MUIIEBbIE) YPOBHU
skocuctemsl. [lumieBbie nenu u cetu. OCHOBHBIE MOKA3aTENM SKOCHUCTEMBI: OMoOMacca,
OPOAYKIUS. DKOJIOTMYECKUE TMHUPAMUAbL: MPOAYKIIMU, YHCICHHOCTH, OHOMAaCCHI.
CBOICTBa SKOCUCTEM: YCTOMUYUBOCTD, CAMOPETYJISALMS, pa3BuTHe. CyKieccusl.

[IpuponHble 3KOCUCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCHUCTEMA XBOWHOIO WIIN
LIMPOKOJINCTBEHHOIO JIECA.

AHTpPOIIOT€HHbBIE DKOCHUCTEMBI. ATpO3KOCUCTEMBL. YpO603KOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak ¢akrop ycroilumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. W. Bepnaackoro o Ouocdepe. ['paHuibl, coctaB M CTPYKTypa
o6uocdepsl. XKupoe BemiectBo u ero ¢pyHkuuu. OcodeHHocT Ouochepsl Kak rI00aaTbLHON
IKOCHUCTEMBI. J[uHaMuYeckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMUUECKHE UKl JIEMEHTOB (YIjiepo/ia, a3oTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouochepe 3emiau. AHTPONMOTEHHBbIE H3MEHEHHS B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue npupojabl U yenoBedecTBa. CoxpaHeHne OMopazHooOpasus Kak
OCHOBa ycTolumBoCcTH OMocdepbl. OCHOBA pPallMOHANIBHOIO YMPABIECHUS MPUPOJIHBIMU
pecypcaMu U UX UCToib30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa IPUPOIHI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumer 1 cxembl: «llumesbie 1enu», «bHOIEHO3: COCTAaB M CTPYKTYpay,
«IIpuponubie  coobmectBay, «llemn mnuTaHus», «IKOJIOTHYECKas MUPAMUIAN,
«buocdepa u uenoBek», «IKOocHCTEMa MIMPOKOIMCTBEHHOTO Jecay, «IKOCUCTeMa
XBOMHOTO Jecay, «buoneHo3 BogoémMa», «ArpoueHo3», «IIpuMepHble aHTPOMOreHHbIE
BO3JCUCTBUA Ha NpUPOAY», «BakHellme WCTOYHMKU 3arpsi3HEHHsS BO3JyXa U
TPYHTOBBIX BOn», «llouBa — BaxHe#mas cocraBistomas Ouocdepo», «DakTopsl
nerpaganuu mouBy, «llapaukoBbiit 3QdexT», «DakTopsl paguOaKTUBHOTO 3arpsi3HEHUS
ouochepr», «Ob6mas ctpykrypa o6mochepo», «Pacrnpocrpanenue xu3Hu B Ouochepe»,
«O30HOBBIN 3KpaH Oumocdeps», «KpyroBopor yrimepoma B Ouochepe», «Kpyroopor
a30Ta B MPUPOJIEN.

O6GopynoBanue: Monenb-anmuvkanus «TunuyHele  OMOLIEHO3BD», TepOapwuii
«PactutenpHble COOOIIECTBaY, KOJUIEKIMU «buoreHo3y, «Bpeautrenu BaXKHEUITUX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», I'epOapud U KOJUJIEKIIMM PACTEHUW U MKUBOTHBIX,
MpUHAJJIEKAIIME K Pa3HbIM JKOJIOTMYECKUM TpynmnaMm oaHoro Buaa, KpacHas kHura
Poccuiickoit @eaepaiuu, n300paxkeHuss OXpaHIEMbIX BUJIOB PACTCHUM U >KMBOTHBIX.



IIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'M HA BA3OBOM YPOBHE CPEJITHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COOQO, ycraHaBiMBaroTCs TpeOOBAHUS K pe3yJibTaTaM OCBOCHUS
oOyyaroUMMHCs ~ NIporpaMM  CpedHero  obmero  oOpa3oBaHMA:  JUYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B crpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHHUsI Tmpenmera «buonorus»
BBIZICJICHBI  CJICAYIOIINE COCTABISAIONIME. OCO3HAHWE OOYYAIOIIUMUCS POCCUUCKOM
rpaXJaHCKONW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTPEICJICHUIO, HAJUYHE MOTHBAIUM K OOYYEHHIO OMOJIOTHUHM, II€JICHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKICHHM JHUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUUECKUX TPAJAUIUN Pa3BUTHs OUOJIOTUUECKOTO 3HAHUSI, TOTOBHOCTh U CITIOCOOHOCTH
o0ydJaromuxcss PYKOBOJICTBOBATHCS B CBOEH JIESITEIBHOCTH II€HHOCTHO-CMBICJTIOBBIMU
YCTAaHOBKAMH, TIPUCYIIMMH CHCTEME OHMOJIOTMYECKOTO O00pa3oBaHMs, HaJIUYHE
AKOJIOTUYECKOTO TPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh €M M CTPOUTH KU3HEHHBIE
TIJTAHBI.

JInyHOCTHBIE pE3yJNbTATHl OCBOCHMSI TipeaMeTa «bHOJIOrHA» JOCTUrarTCAd B
€MHCTBE YUeOHOM 1 BOCIIUTATEHHOM AEATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMHU
POCCUMCKMMHU  COIMOKYJBTYPHBIMH, MCTOPUYECKUMU W JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMH, TPUHATBIMH B OOIIECTBE TMpaBWJIaMH M HOPMaMH IIOBEJICHHUS U
CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEN MO3ULMHM JIMYHOCTH, MATPUOTU3MA, YBAKECHUA K 3aKOHY U MPABOIOPSJIKY,
YeJIOBeKY Tpyla M CTaplieMy ITOKOJGHHIO, B3aUMHOIO YBaKCHHUS, OEpeKHOTO
OTHOIICHUSA K KYJbTYPHOMY HACICIUI0O W TPaJWIMsAM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIC PE3yJabTaThl OCBOCHUS Y4YeOHOro mnpeaMera «bHOIOTHS» TOIKHBI
OTpakaTb ~ TOTOBHOCTh W CIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW  BHYTPEHHEH  TMO3WIIMEH  JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIIMH, TTOBUTUBHBIX BHYTPEHHUX YOEKJICHHI, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHHCKOTO OOIeCTBa, pacCHIMPEHHE >KU3HEHHOrO ONbITa W OIbITa
NESTEIbHOCTA B MPOIECCE peaM3allid OCHOBHBIX HAIMPABICHUNA BOCIHUTATEIBHOMN
NESITeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa;kIaHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIIMM OOYYaromerocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON AEATENBHOCTH MPU CO3JAaHUU Y4EOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX W MO3HABATEIBHBIX 3a/1a4, BBITTOJHECHUU OMOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3UIMIO 1O OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBIACHITH €€;

YMEHUE YYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIIECCE COBMECTHOT'O BBHITIOJIHCHUS YUYEOHBIX,
MIO3HABATEJILHBIX M HMCCJEI0BATEIBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOILIEHHUS K MHEHUIO
OTTMOHEHTOB TIPU OOCYXJAECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TETBHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKTAaHCKOW HIACHTUYHOCTH, NaTPUOTHU3MA,
YBAKEHUS K CBOEMY Hapojdy, UyBCTBAa OTBETCTBEHHOCTH mepes PoauHol, ropaoctu 3a
CBOM Kpail, cBOWO PoaumHy, CBOM S3bIK U KYJIbTYPY, IMPOLUIOE U HACTOSAIIECE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIUI0 WU MaMsITHUKAM MPUPOABL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHMCKUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE
OMOJIOTHY, TIOHUMAHUSI 3HAYCHHS] OMOJIOTMM B TMO3HAHWU 3aKOHOB IMPHUPOJBI, B KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O u 3ammuTe (OredecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTh ~ OILIGHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOWM POJUTENISIM, CO3JIAaHUIO CEMBUM Ha OCHOBE
OCO3HAHHOTO IPHUHSATUA LIEHHOCTEW CEMEWHOW XW3HU B COOTBETCTBHM C TPAAULMUSIMHU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYas JCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUN;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JCUCTBHS KUBOW NPUPOJIBI U €€ IEHHOCTH;



FOTOBHOCTh K CaMOBBIPAXKEHHIO B pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢u3nyeckoro BOCHHMTAHUA, (POPMHMPOBAHHUA KYJABTYPbl 310POBbS M
IMOLUMOHAJIBLHOIO 0JIAT OOy YU :

MOHMMAaHKWE W peanu3alus 370pOBOro U 0e30macHOro o0pasza KU3HHU (310POBOE
MMTaHUEe, COOJIIOJCHUE TUTMEHHYECKUX MPAaBUJI W HOPM, COAJaHCUPOBAHHBIA PEXKUM
3aHSATUN U OTJbIXa, peryispHas ¢usudeckas aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIECHHS K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY
310pOBbBIO;

MOHUMAHUE IIEHHOCTHU TMPaBWJ UHIUBUIAYATHHOTO W KOJIJIEKTHBHOTIO 0€30MacHOTO
MOBEJICHUS B CUTYALIUSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJIEH;

OCO3HAHUE TIOCJICACTBUM M HENPUSTUS BPEIHBIX MNPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10I00u¢E;

FOTOBHOCTh K AaKTHUBHOM JI€STEIbHOCTH TEXHOJOTHMYECKOW M  COLUAIBHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATh M  CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3iIuuHbIM cdepam TpoPEecCHOHATBHON NEeATeTbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BHIOOP Oymylied Mpodeccuu W peann3oBbIBATH COOCTBEHHbBIE
KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH KU3HHU;

/) 3KOJIOTU4€eCKOT0 BOCIIUTAHMSA:

HKOJIOTHYECKH 11e71ecO000pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyILeCTBOBAHUS,

MOBBIIIEHWE  YPOBHS  DKOJOTMYECKOW  KyJIbTYphl: TIPHOOpPETEHHE  OMbITa
IJIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOKHBIX IMOCIEACTBUU IS OKPYKalOIIeH
Cpenpl;

OCO3HaHHE TI00aJTHFHOTO XapaKkTepa IKOJIOTHIECKUX MPOOJIEM U IMyTeH UX PelIeHUs;

CIIOCOOHOCTh HCTOJIB30BaTh MPHOOpETaeMble MPU U3YyUYECHUW OWOJIOTHUU 3HAHHS U
YMEHUS MPU PEUICHUU MPOOJIEM, CBA3AHHBIX C PAlMOHAJIBHBIM MPUPOJIONOIB30BAHUEM
(cobnromeHne TpaBWJI TOBEACHUS B TPHUPOJE, HAMPABICHHBIX HA COXpPaHEHUE
PaBHOBECHS B 9KOCUCTEMAX, OXpPaHy BUJOB, SKOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPHUATHE ICUCTBUW, MNPUHOCSIIIUX BpEIl OKPYXAUIEH NPUPOTHOU
cpene, YMEHHE TIPOTHO3MPOBATH HEOIArOMPUATHBIE JKOJIOTUYECKUE TOCIEACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUNA U TIPEIOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO HKOJIOTUUECKOTO MBIIICHUS, SKOJIOTUUECKON KYJIbTYphl, ObITA
NEATENIbHOCTU HKOJIOTMUECKON HAIMpaBICHHOCTHU, YMEHHUSI PYKOBOJCTBOBAThCSA HMHU B



MO3HABATENbHOW, KOMMYHUKATUBHON U COLUAIIBHOM MPAKTUKE, TOTOBHOCTHU K YYaCTHUIO B
MPAKTUYECKOM JIEATEIBbHOCTH IKOJIOTUUECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M OOIIECTBEHHON NPaKTUKH, OCHOBAaHHOTO Ha JHAJIOTE€ KYJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UWUTATEIbCKOM KYJIBTYphl KakK CpelICTBa
B3aUMOJICHCTBUS MEXKIY JIFOAbMU U MTO3HAHUS MUPA;

NoHUMaHue crnenuuku OHOJOTMM KaK HAayKH, OCO3HaHuUs €€ pojiu B
dbopMuUpOBaHUM  PAIMOHAIIBHOTO HAYYHOTO  MBIIUICHHS, CO3JIaHUM  1EJIOCTHOTO
IpeCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIbI, UeTIOBEKA U OOIIECTBa,
B TIO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU TPOoOJeM COXpPaHCHUS
MPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMHM [JI1 COBPEMEHHOW ITUBUJIU3AIUU
oOecricdyeHUs] HOBOTO YPOBHS PAa3BUTHS MEAUIIMHBI, CO3JIaHHE TEPCIICKTUBHBIX
OMOTEXHOJIOTHUM, CIOCOOHBIX peIlaTh PECYpPCHBIE MPOOJIEMbl Pa3BUTUS UYEIOBEUECTRBA,
MOMCKAa TYyTeW BBIXOJA M3 TJIO0OAJIBHBIX SKOJOTMYECKUX MPoOJeM U oOecreueHuUs
Iepexo/la K YCTOMYMBOMY Pa3BUTHUIO, PALMOHAJIBHOMY HCIIOJIb30BAHUIO IMPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHHUU OUOJOTHYECKUX 3HAHWM B IIEJISIX IOBBIIICHUS
o0mIe KyJabTyphbl, €CTECTBEHHO-HAYyYHOM TpaMOTHOCTH, KaK COCTaBHOW 4acTH
(YHKIIMOHAIBHOM  TPAaMOTHOCTH  OOydaromuxcs, (QopMHpyeMOH TpH HU3yUYCHHUH
OHOJIOTHH;

MMOHMMAHUE CYIIHOCTA METOAOB IIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCTOJIb30BaTh IMOJyYaeMble 3HAHMS JUIS aHAIW3a U OOBSICHEHHUS
SIBIICHUW OKPY’KAIOIIETO MHpAa U MPOUCXOISIIUX B HEM HU3MEHEHUM, YMEHHUE JEaTh
000CHOBAaHHBIC 3aKIIOUCHHS HAa OCHOBE HAYYHBIX (DAKTOB M HMMECIONIMXCS JaHHBIX C
LIEJIBIO TTOJTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEILHO HCITOJIB30BaTh OMOJIOTHUSCKHE 3HAHMS JUIS PEIICHUS
po0JIeM B pEAIbHBIX )KU3HCHHBIX CUTYAIIHX;

OCO3HAaHME IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO I€ATEIbHOCTh MHINBUAYAIbHO U B TPYIIIE;

TOTOBHOCTh M CITOCOOHOCTPH K HEIPEPHIBHOMY 00pa30BaHUIO M CAaMOOOPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUU MO OMOJIOTMH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3ysibTaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT:  3HaYUMble Uil  (OPMHUPOBAHUS  MHUPOBO33PEHHS]  OOYUYaIOIIUXCS



MEXUCIMUIUIMHAPHBIE  (MEXMNPEIMETHbIE) OOIIEHAayYHbIE TOHSATHS, OTPaXKAIOIIUE
L[ETTOCTHOCTh HAYYHOM KapTUHBI MUPA U CHEUUPUKY METOJOB MO3HAHMUSI, UCTIOIb3yEMBbIX
B €CTECTBEHHBIX HaykKax (BEIECTBO, PHEPrus, SIBICHHE, MPOIECC, CUCTEMA, HAYUHBIM
(dakT, NOpUHUUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEI0BaHuE,
HaOJII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE yUeOHbIE JEHCTBUS

(TTo3HaBaTENBHBIEC, KOMMYHUKaTHBHbBIC, PETYISITUBHBIC ), o0ecIeuynBaroIne
dopMupoBaHue  (QYHKIIMOHAIBHOW TPAMOTHOCTH M  COIMAIBHOW  KOMIICTCHIIUU
oOyyJaromuxcs, CIIOCOOHOCTD o0yJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUS W yHUBEpPCAJbHbIE Y4ueOHBIC
JNEUCTBUA B NTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MertanpenMeTHble  pe3yJbTaThl  OCBOCHUS  MPOrPaMMbl  CPEIHETO  OOIIero
00pa3oBaHUs JIOJHKHBI OTPakKaTh:

OBJaieHNe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHY JI€HCTBUSMU:

1) 6a3oBbIe JJOrHYecKHe JeiiCTBHS:

CaMOCTOSITEIbHO (POPMYITUPOBATh U AKTyaJU3UPOBAThH MPoOJEeMy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JJOTUUECKOIO0 MBIIIJIEHUS (aHAIU3a,
CUHTE3a, CPaBHEHUS, KilacCUpUKaIMKU, 0000IIEHNS ), PACKPBIBATH CMBICI OMOJIOTUYECKUX
NOHSATHM (BBIAEIATh WX XapaKTepHble NPHU3HAKHU, YCTAaHABIMBATH CBSI3U C JPYTUMHU
MOHATHUSIMH );

ONPENEIATh UEIU AESITENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATEIIBHOCTH C OCTABICHHBIMU LETSIMH;

UCIIOJIb30BaTh OMOJOTUYECKUE TIOHATUS Il OObsICHEHUS (DAKTOB U SIBJICHUM KUBOUN
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, I€YKTUBHBIE, TI0 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTM M TMPOTUBOPEYUS B pacCMaTPUBAEMBIX  SIBICHUSX,
(GbopMyIHpPOBaTH BHIBOBI U 3AKITIOYCHHUS;

MIPUMEHATh CXEMHO-MOJEJIBHBIE CPEACTBA [JIs NPEACTABICHUS CYIIECTBEHHBIX
CBsI3€l U OTHOIIEHUN B M3y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a TAaKKe MPOTHUBOPECUUN
Pa3HOTO POJia, BHISIBJICHHBIX B PA3IMYHBIX MHOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTpiBaTh IUTAH pEIICHHUS MPOOJeMBbl C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUalibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBBI B JIEITEIBHOCTb, OLEHUBATH COOTBETCTBUE pPE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;

KOOPAWUHUPOBATh U BBINOJHATH pabOTy B YCJIOBHUSAX pPEabHOIO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCAET0BATEIbCKHE IeHCTBHSA:



BJIQJICTh HAaBBIKAMH Yy4e€OHO-UCCIEOBATEIbCKOM M TMPOEKTHOU JEATEeIbHOCTH,
HaBBbIKAMU pa3peiieHus mpobiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/lad, MPUMEHEHUIO Pa3lIMYHbIX METOJIOB
MTO3HAHMUS;

HCIIOIb30BaTh PA3JIMUHbIC BUJIBI IESITEIHLHOCTH MO MOJYYECHHUIO HOBOT'O 3HAHUS, €ro
WHTEpIpETAllUU, MPE0OPA30BAHUIO U IPUMEHEHHIO B YUYCOHBIX CUTYaIlUSIX, B TOM YHUCJIIE
MIPU CO3/IJaHUU YYEOHBIX U COIUATIBHBIX MPOEKTOB;

dbopMupoBaTh HAyYHBIM THI MBIIUICHUS, BIAJeTh HAyYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSITHUSAMHU U METOJaMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4U B 00Pa30BATEIHHOM IEATEILHOCTH
U 'KU3HEHHBIX CUTYaIIHIX;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3aj]lauy, BbIABUTATh
TUTIOTE3y €€ PelIeHUs, HaXOAUTh apTyMEHTHI JIsl JOKa3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHAJM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIIEHUS 3aJadd pPe3yJbTaThl, KPUTHUECKHU
OIICHUBATh MX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH 1eJI€HANPABICHHbBIN MOMCK TIEPEHOCA CPEACTB U CIIOCOOOB IEUCTBHUS
B IIpo(heccroHaIbHYIO Cpeny;

YMETh TIEPEHOCUTh 3HAHUS B I[IO3HABATEJNbHYI0 M TPAKTUYECKYI0 00JacTu
KUZHEIECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, NPEJIaraTh OPUrMHAIbHBIE TOAXO/IbI U PEIICHHS, CTABUTh
poOJIeMBbI U 3a/1a4H, JIOMYCKAIOIUE aTbTePHATUBHBIC PEIICHMUS.

3) paboTa ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HWHPoOpManuu (TEKCTe y4eOHOTO
MocoOus1, HAYYHO-TIOMYJIIPHOUN JIUTEpaType, OMOIOTHUYECKUX CIOBAPSAX M CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3aX aHHBIX, B VIHTepHETE), aHAIM3UPOBATh HH(POPMAITUIO PA3TUIHBIX
BUIOB W (QopM TMpenacTaBiCHHUsS, KPUTUYECKH OIEHHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHSIThH Pa3IMYHbIE METOJIBI MPU TTOWCKE U OTOOpE
Oouonornyeckoi nHGOpMAaITIK, HEOOXOAMMOM JIJIsl BEITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCHOJB30BaHHWS  HMHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYPYy AaKTUBHOTO HCIOJb30BaHUS PaA3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOATETFHO BHIOMPATH ONTUMATBHYIO (HOPMY MPEACTABICHHS OMOIOTUIECKOMN
uHopManuu (cxembl, rpaduKH, AUATPaMMBbl, TAOIUIbI, PUCYHKH U IPYTOE€);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KaU€CTBE CPEJCTBA MpPH padoTe C OMOJIOrHYecKOn
uHpopMalMell: TPUMEHATh XUMHYECKUE, (U3NYECKHMEe M MaTEeMaTHUYeCKHWE 3HAKU WU



CUMBOJIBI, POpMYyJIbI, a00OpEBUATYPY, HOMEHKJIATYPY, UCIOJIB30BATh U MPEOOPA30BLIBATH
3HAaKOBO-CHMBOJIMUECKUE CPECTBA HATJISTHOCTH;

BJIaJIETh HAaBbIKAMM pPACTO3HABAHUS M 3alUTHl MH(POpMaIU, WHPOPMAIIMOHHOM
0€30IacHOCTU JTUYHOCTH.

OBJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU J€iCTBUSIMH:

1) o6menue:

OCYIIECTBIIITh KOMMYHHUKAIIMU BO BCEX cdepax KU3HH, aKTUBHO Yy4dacTBOBATh B
JMAJIore WM TUCKYCCUU MO CYIIECTBY 00CYyX/1aeMoil TeMbl (yMEHUE 3a]1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXJCHUS OTHOCUTEIBHO BBHITIOJIHEHUS TMpejjiaraeMoi 3aj1auu, YYUThIBaTh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3UIUN JPYTUX YYACTHUKOB JIMAJIOTa WIH JIUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIC CPE/ICTBA OOIIEHHUS, TOHUMATh 3HAUCHHUE COLIMATBHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyallud, YMETh CMST4aTh
KOH(DJIMKTHI M BECTU MEPETOBOPHI;

BIAJETh PaA3IUUYHBIMU CcrHoco0aMH OOIIEHHWST W B3aUMOJICUCTBUS, TOHUMATh
HAMEPEHUsI IPYTUX JIFOJeH, TPOSBIATh YBAXKUTEILHOE OTHOIIEHHE K COOCCEIHHKY W B
KOpPpEeKTHOH (hopMe popMyTupoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

NOHUMATh U KUCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U UHIWBUYaIbHONU pabOThI
py perieHur OUOIOTHYeCKON MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpynnoBsIX (POPM B3aUMOICHCTBUS NP PELICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JIEUCTBHI C yUETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEW Ka)J0r0 WICHA KOJJIEKTUBA;

IPUHUMATD LIEJIM COBMECTHON JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAHMHUPOBATH
JNEUCTBUSA MO €€ JOCTHIKEHHUIO: COCTABIATH IUIAH JIEMCTBUM, pACIIPEAEIATh POJIU C YUYETOM
MHEHHUU y9aCTHUKOB, 0OCYKJaTh pe3yJbTaThl COBMECTHON pabOTHI;

OIICHMBATh KAaYECTBO CBOETO BKJIaJa U KaXKIOTO yYaCTHHKA KOMAaHIbI B OOIIUI
pEe3yAbTaT M0 pa3padOTAHHBIM KPUTEPUSIM;

npejyaratb HOBbIE IPOEKTHI, OLIEHUBATh HJIEM C T[O3MIUU  HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIIATh MO3UTUBHOE CTPATETUUYECKOE IMOBEJICHHE B PA3IMYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUITUATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH I€CTBUSIMHU:

1) camoopraHu3ammsi:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBISBJICHHS MPOOJEM M WX PEIICHHS B
KU3HEHHBIX U YYECOHBIX CUTYaIIUSIX;



BbIOMpPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU LIEJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JCHCTBUAX M MOCTYNKAaX [0 OTHOLIEHUIO K dUBOH MPUPOJIE, CBOEMY 310POBBIO U
3I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh IO3HABATENBbHYIO JESTENbHOCTh, BBISBISATH
npoOJsieMbl, CTaBUTb U (QopMyIupoBaTh COOCTBEHHBIE 3a7ayd B 00pa3oBaTEIbHOMN
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHIeHUS MPOOJEeMbl C YYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKON SPYIUIIMK B Pa3HBIX
0o0NacTsX 3HAHMM, TOCTOSHHO TMOBBIIIATH CBOW OOpa3oBaTENbHBIM U KYJbTYPHBIN
YpPOBEHb.

2) CAMOKOHTPOJIb:

aBaTh OIIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBbI B JE€ATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/IeTh HABBIKAMH I[TO3HABATENILHOW pe(IeKCUU KaK OCO3HAHHS COBEPIIAeMBbIX
JNEUCTBUII M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB M OCHOBAHUM, MCIOIb30BaTh
npu€Mbl pedIeKCUu ISl OLIEHKH CUTYaIlMu, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTbl JpPYruxX I[IpU aHajJu3€e pe3yJbTaToB
NEeATENbHOCTH;

3) npuHsTHE Ce0sT M APYTIUX:

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,

MPUHUMATh MOTUBBI W apryMeHThl JpPYTHUX T[pU aHAJKU3€ PE3yJIbTAaTOB
NEeSATENbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO JPYTUX HA ONINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C NO3ULUU APYTOr0 YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbrathl ocBoeHus mporpammbl COO mo Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crnernududeckue s ydeOHoro mpenmera «buonorus» HaydHBbIC
3HaHUS, YMEHUS M CHOCOObl JEWCTBHM 1O OCBOCHUIO, HWHTEpPHpETAlUd U
npeoOpa3oBaHUIO 3HAHWM, BUJBI ACATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B pa3IMYHBIX Y4YE€OHBIX CHUTyallHUsIX, a TakKe B pealbHBIX



KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX ¢ Owuonorumed. B mporpamme mnpeameTHbIe
PE3yJIbTAThl NIPEICTABIEHBI MO r0JIaM 00y4YEeHUS.

[IpenmeTHble pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa U HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJAE€ POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OHOJOTWMH, (PYHKIIMOHAIBHON TPAaMOTHOCTH YEJIOBEKa s
pelIeHMs )KM3HEHHBIX 3a]1ay;

YMEHHE PACKPBIBATH COJIEPKAHHE OMOJOTUYECKUX TEPMHHOB M TOHSTHH: YKU3Hb,
KJI€TKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB U MPEBPALEHUE SHEPTUH), TOMEOCTA3
(camoperynsiuusi), ypOBHEBash OpraHu3alusi >KMBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penpolyK1usi), HacJAeACTBEHHOCTb, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE  H3jaratb  OuOJIOTMYEeCKHMEe  Teopuu  (KJIETO4YHas, XpPOMOCOMHasi,
MYTallMOHHAs1, IEHTpalibHas JJOTMa MOJIEKYJIsipHOM Guosiorun), 3akonsl (I'. Mennens, T.
Moprana, H. M. BaBunoBa) u yuenus (0 IEHTpax MHOTrooOpas3usi U MPOUCXOKICHUS
KynbTypHbIX pacteHud H. V. BaBuiioa), onpenensiTb rpaHUIlbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMAM,;

YMEHHE BJaJ€Th METOJaMU HAay4YHOI'O0 I1O3HAaHUS B OMOJOTMM: HAONIOAECHHUE U
ONHCAaHUE >KMBBIX CHCTEM, IIPOLIECCOB U SBJICHWM, OpraHu3anuss U IPOBEICHHUE
OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHUE 3aBHUCHUMOCTH
MEXJy HCCIEAYyEeMbIMH BEJIMYMHAMH, OOBSICHEHHE IIOJIyYEHHBIX pe3yNbTaToB,
UCMOJIb30BAaHHBIX HAYYHBIX MOHSTHM, TEOpUH M 3aKOHOB, YMEHHE JeJlaTh BBIBOJbI Ha
OCHOBAaHHH IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE NPU3HAKK BUPYCOB, KJIETOK IMPOKAPUOT U
9YKapuoT, OJHOKJIETOYHBIX U MHOTI'OKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IMPOILIECCOB:
oOMeHa BEUIeCTB M INPEBPAILLEHUS PHEPrHUH B KJIETKE, (POTOCHHTE3a, MIACTHUYECKOTO U
HHEPreTUYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a, OIUIOJOTBOpPEHUS,
Pa3MHOXEHUS, UHANBUAYAJIbHOTO Pa3BUTUS OpraHn3Ma (OHTOIEHE3);

YMEHHE MPUMEHATHh IOJY4YEHHbIC 3HAHUS i1 OOBSCHEHUS OMOJIOIMYECKUX
IIPOLIECCOB U SBJICHUM, IS IPUHATUS IPAKTUYECKUX PELICHUI B TOBCEAHEBHOM )KU3HU C
e o0ecreueHus: 0€30MaCHOCTH CBOErO 370POBbS U 30POBbsl OKPY’KAIOIIKX JIFOJIEH,
COOMIONIEHNST HOPM TPaMOTHOTO TIOBEJEHUS B OKpYXKalolled NpUpPOJHOIN cpene,
[IOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUI COBPEMEHHOW OMOJIOTHHM U
OMOTEXHOJIOTUH I PaIllMOHATBHOTO PUPOIOTIOIB30BAHUS;

YMEHHUE PEIIaTh 3JIEMEHTApHbIE I'€HETUYECKHUE 3a7a4d Ha MOHO- M JHUTHOpHIIHOE
CKpEIIMBAaHUE, CLEIUIEHHOE HACIEJOBaHUE, COCTaBIATH CXEMbl MOHOTMOPHIHOIO
CKpEIIMBaHUs JJIs PEJCKa3aHus HAaCJIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;



YMEHHUE BBINOJIHATH JIA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh MpaBUIIA
npu pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE  KPUTUYECKH  OLEHHMBATb M  UHTEPHPETUPOBATH  MH(POpPMALUIO
OMOJIOTUYECKOTO COJEPKAHMS, BKIIOYAIOLIYIO MCEBAOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX
HMCTOYHUKOB (CpelcTBa MaccoBOM HMH(pOpMalMM, HAYYHO-TIONYJISIPHbIE MaTepHalibl),
ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEJOBaHUN B  OHOJIOTMHM, MEAMIIMHE,
OMOTEXHOJIOTHHU;

YMEHHE CO3/7aBaTh COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001Ias
OMOJOTMYECKYI0 MH(OPMAIMI0 U3 HECKOJbKMX HMCTOYHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHSTUIHBIN anmnapaT OUOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa U HAYYHOTO MHPOBO33PEHHMs, O BKJIAJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OMONOTHUU, (PYHKIIMOHATBHON TPaMOTHOCTH YeJOBEKa JIs
pelIeHHs )KU3HEHHBIX 3a]1ay;

YMEHHE pPACKpbIBaTh COZEpX aHHE OHOJOTMYECKHMX TEPMUHOB M TOHSATHM: BHJ,
HOMyJALKs, TEeHO(OHMA, »HBOJIOLUSA, JABIXKYIIHE CHIbl  ((pakTopbl) HBOJIOLHUH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BUI000pa30BaHUE, JKOJOTMYEeCKUe (aKTOPBI,
HKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTbI, PEIYLEHThl, LENU MUTaHUs, 3KOJOTrn4ecKas
nupamua, OMoreoleHos, ornocdepa;

yMEHHE u3jarath OHOJOrMueckue Teopuu (dBosmonuoHHas Teopus Y. [lapsuna,
CHUHTETUYECKasi TEOpUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOABIIIEBOrO
cxonactBa K. M. bapa, yepenoBanus IIaBHBIX HalpaBieHUW W myTed sBosronuu A. H.
CemeprioBa, yuenuss o Ouochepe B. M. Bepnanckoro), ompenensitb TpaHUILBl WX
IIPUMEHUMOCTH K JKHBBIM CHCTEMaM,;

YMEHHE BIAJEThb METOJaMHU HAy4yHOTO IIO3HAHHA B OHOJOTMU: HAOIIOJCHHE U
OMMCAHME >KMBBIX CHCTEM, MPOLECCOB M SBJICHUI, OpraHu3alnus U IPOBEICHHE
OMOJIOrMYECKOTO HKCIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHUE 3aBHUCHUMOCTH
MEXJIy HUCCIEIyeMbIMH BEJIUYMHAMHU, OOBSICHEHHE IMIOJIyYEHHBIX pE3yJbTATOB,
MCITOJIb30BAaHHBIX HAYYHBIX MOHSATHWA, TEOPUM M 3aKOHOB, YMEHHUE JelaTh BBIBOJABI Ha
OCHOBaHHH IOJYYEHHBIX PE3YIIBTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKA CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMNYJSIUH, NPOAYLUEHTOB, KOHCYMEHTOB, PEIYILEHTOB, OHOr€OLIEHO30B U
JKOCUCTEM, OCOOEHHOCTH MIPOLECCOB: HACIEACTBEHHON W3MEHUYMBOCTH, €CTECTBEHHOIO
oT0opa, BUA000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHU3MOB, I€UCTBHS SKOJIOTUYECKUX
(akTOPOB Ha OpraHM3Mbl, NEPEHOCa BEIIECTB W IIOTOKA 3HEPrUd B HSKOCUCTEMAX,



AHTPOTIOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEU MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IUKIOB B Ouocdepe;

YMEHUE TPUMCHATh TIOJNYUCHHBbIC 3HAHUSA I OOBSCHEHUS OHWOIOTHYCCKUX
MIPOIIECCOB U SIBJICHUM, JIJISl IPUHATHUS MPAKTUYECKUX PEIICHUH B TTOBCEAHEBHOM KM3HU C
1eablo o0ecreueHus: 0€30MacCHOCTH CBOETO 370POBBS U 3[0POBbs OKPY’KAIOIIUX JIIO/EH,
COOJIFOICHUSI HOPM TPAMOTHOTO TIOBEJCHUS B OKpYXKaIoIIeW MpUpoaHON cpene,
MMOHUMAaHHE HEOOXOIUMOCTH MCTOJBb30BAHUS JOCTHXKCHUN COBPEMEHHOM OMOJIOTUU s
palMoOHAILHOTO MPUPOIOIOIL30BAHUS;

YMEHUE pellaTh JJIEMEHTApHbIe OWOJOTHYECKHE 3aJlayd, COCTaBJISITh CXEMBbl
nepeHoca BeleCTB U SHEPTUHU B SKOCUCTEMAaX (IIE€MU MUTAHUS );

YMEHHUE BBIMOJHAThL Ja00paTOpHBIE U MpaKTHUYECKUe paboThl, COONIOAATh MpaBUiia
pu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTUYECCKH  OIEHWBATh W  WHTCPIPETUPOBATh  MHGOPMAIIHIO
OMOJIOTMYECKOTO COJCP)KaHUS, BKIIIOYAIOINIYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
HUCTOYHUKOB (CpEICTBA MAacCOBOM HWHQOpMAIIUU, HAYYHO-TIOMYJISIPHBIC MaTepHaIbI),
paccMaTpuBaTh riI00aIbHBIE YKOJOTHUYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001Ias
OMOJOTUYECKYI0 MH(OPMAIUI0 U3 HECKOJBKMX HMCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN armapat OUOJIOTHH.
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1. Buonorus 21 1 1 | PackpsiBaTh conep;xaHue TEPMUHOB U MOHITUI: HAYYHOE MUPOBO33PEHUE, BXOZHAas 1. yctaHOBIEHHE Bubmuorex
Hay4yHas KapTHHA MHUPa, HAYIHBIN METO, r'uIoTre3a, TeoOpusa, METOAbI KOHTPOJIBH [AOBEPUTECIIbHBIX OTHOIIIEHUHN
Kak HayKa yl-l p p gl yLI L] gl p ’ p p a HOK
UCCIIEZIOBaHMU. as paboTa  |MEXIY YUUTEIEM U €ro
XapaKkTepu30BaTh OUOJIOTUIO KaK HAYKY, €& MECTO U POJIb CPEIH APYTUX yuennkamu, ciocodersyroumx | NitPs://m.ed
€CTECTBEHHBIX HayK. [MO3UTUBHOMY BOCIIPHUSITHIO soo.ru/7f41
[Nepeuncnsats pa3mens OHOIOTHU B COOTBETCTBHH C OOBEKTAMH H3Y4EHHS. YJaIIUMHCS TPEOOBaHUH c292
HaspiBaTh BakHelIIMe OTpaciii OMOJIOrHUECKUX 3HAHUN U 331a4H, CTOSIIIUC MpockO yuurels,
niepex 6monorueit XXI B. [IPUBJICYEHUIO UX BHUMAHHUSA K
PackpriBaTh copepkaHue TEPMUHOB U MOHATUI: HAYYHBIM METOJI, METObI 00CY)KIaeMoi Ha ypOKe
HCCIIEOBaHUSL. nH(OpMALNH, aKTHBHU3ALMH UX
XapaKTepu30BaTb OCHOBHBIE METO/bI [I03HAHUS KMUBOW MPUPOBIL: [103HaBaTEIbHOMI
HaOJI0IeHNE, SKCIIEPUMEHT, eATeNbHOCTH;
OIMCaHue, U3MEPEHNUe, KIacCu(pHUKALsL, MOACTHPOBaHHUE, CTATUCTHYECKAS 2. TOOY>X/IeHHE IIKOJIbHIKOB
00paboTKa JTaHHBIX. COOTIOIATh HA YPOKE
OOIIETIPUHATHIE HOPMBI
2. Kusrie 1 PackpriBaTh conepkaHie TEPMUHOB U TIOHATHHA: CHCTEMA, OHOJIOrn4ecKast YcrHbII TIOBEIeHN s, TIpaBHIa odueHus | BHOIHOTEK
CHCTEMA, JIEMEHTHI CUCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOICTBA JKUBBIX orpoc
CHCTEMEL K > > CIDYKTYD > poc, |co crapumimu (yuurenamn) u a [JOK
CHCTEM, OOMEH BEILECTB, pa3MHOKEHHUE, POCT, Pa3BUTHUE, HACICICTBEHHOCTb, TECTOBbIl  |cBepcTHHKAMHI
ux HU3MEHYUBOCTD, PAa3PakUMOCTh, SJHEPrO3aBUCHUMOCTb, YPOBHHU OpPraHHU3aliK KOHTPOMb  |([IKOJIBHAKAMH), IPHHLAIIBL https://m.ed
oprasmsarg KU3HH (OHOCHCTEM). y4eOHOM JUCIUILIUHBL 1 $00.ru/7f41
XapakTepr30BaTh IPUHIUITEI OPTaHU3ALMN OHOCHCTEM: OTKPBITOCTH, BEICOKAS CaMOOpTaHM3aIIN; c292
ui YOOPAAOYECHHOCTD, CaMOPET YA, HEPAPXNUIHOCTD. 3. MIPUBJICYEHUE BHUMAHUS
Hepe‘lPICH;[TL YHUBEPCAIBHBIC CBOMCTBA KHUBOI'0: AUHCTBO XUMHIECKOI'O [IKOJIbHUKOB K IEHHOCTHOMY
COCTaBa, pa3IpaxuMOCTh, IBIKEHNE, TOMEOCTa3, POCT U Pa3BHUTHE,
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HACJIEICTBEHHOCTh, U3MEHYMBOCTD, SBOMIOLHS (TIPUCIIOCOOICHHE K
HU3MEHSIIOIIAMCS YCITOBHSM).

[IpuBOAKUTE TPUMEPHI OMOCHCTEM PA3HOTO YPOBHS OPTaHU3aIlMU M CPAaBHUBATH
MIPOSIBJICHUS] CBOWCTB HMBOT'O HAa PA3HBIX YPOBHSX.

XapakTepH30BaTh OCHOBHBIE MPOLIECCHI, MPOTEKAIOIIHE B OHoCHCTEMax: 0OMeH
BEIIIECTB U MPEBpallleHHEe SHEPTUH, CAMOBOCIIPOM3BEICHNE, CAMOPETYJISIIHS,
pasBuTHE.

Co0OnroaTh mpaBuiia 0EpeXHOT0 OTHOIICHUS K KUBOH MPUPOJIC

XUMHUUECK PackpbIBaTh cofiepikaHUe TSPMHUHOB U TTOHITHIA: 3JIEMEHTHI-OHOTCHEI, KOHTPOJIbH
o MaKpO3JIEMEHTBI, MUKPO3JIEMEHTBI; MUHEPAJIbHBIC BEIISCTBA, MOJICKYJIa BOJBI | as paboTa
11 COCTaB KaK JIUII0JIb, BOXOPOIHBIC CBSI3U; THIPO(HIbHBIC U THAPOPOOHEIC BemecTBa. | 3a 1
" CTPOCHUC Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOIO COCTaBa KaK OJIHO M3 CBOMCTB KHUBOTO. MOIYyTroane
KIEeTKH Pacnipenensite XUuMHUYECKHUE 3JIEMEHTHI 110 TPYIIIaM B 3aBUCUMOCTH OT VcrHbIN
KOJIMYECTBEHHOT'0 MPEICTABUTENHCTBA B OPTaHU3ME; XapaKTEPHU30BaATh POJIb ompoc,
OTACIBbHBIX DJICMCHTOB. TeCTOBbIﬁ
BI)IS[BJ'IHTB CBSI3b Me)K)ly COCTaBOM, CTpOCHI/ICM MOJ'IeKyIIbI XUMHUYECCKOI'0O KOHTpOJ'H)
COCAUHCHUS U €T0 (byHKLII/ISIMI/I B KJICTKC.
PackpbIBaTh cofiep)KaHie TEPMUHOB U TIOHATHIA: KJIETKH (DyKapUOTHUECKas,
NpOKapUOTHYECKasl ), TNIa3MaTHUecKas MeMOpaHa (Iia3mMaiemMma),
TJIMKOKAJIUKC, TPAHCIIOPT BEIIECTB (MTaCCUBHBIHN, aKTUBHBIN ), SHIOLKUTO3
(parounTo3, MUHOIUTO3), IK3OLUTO3, KIETOYHASI CTCHKA, HYKJICOUI.
CpaBHHMBATh MEXy COOON DYKaPUOTUUECKUE U TPOKAPHUOTHUECKUE KIICTKH;
OTMeEYaTh CXOJICTBO U Pa3INyUs B CTPOCHHH KIIETOK OaKTepUH, dKUBOTHBIX,
pacrenuii u rpudoB
JKusuenesr PackpriBaTh comepikaHue TEPMHUHOB U MOHATHIA: OOMEH BEIIEeCTB U Y cTHBIIT
MpeBpalleHue SHEPrun (MeTaboau3M), aCCUMUJISIIHS, TUIACTHYECKUI OOMEH, orpoc,
CIIBHOCTD JIUCCUMUIISILINS, SHEPreTHYECKU 00MeH, GpoTocuHTe3, (OoTONH3, TECTOBBII
KIICTKHA (dochopunrpoBanue, IEPEHOCUUK MPOTOHOB, XEMOCHHTE3. KOHTpOIIb

OmnuceiBaTh HOTOCHHTE3, IPOLIECCHI, TPOTEKAIOIINE B CBETOBOI M TEMHOBOU
tbaze.

BBISBIATE IPUIMHHO-CIEICTBEHHBIE CBSI3M MEX/1Y IOTJIOUIEHUEM COTHETHOH
sHepruu xjopoduiom u cuare3om Monekysn ATO.

CpaBHHMBATh UCXOJHBIE BEIIECTBA, KOHCUHBIE ITPOAYKTHI U YCIOBUS
MIPOTEKAHUSI PEaKINii CBETOBOW M TEMHOBOU (a3bl POTOCHHTESA.
CpaBHUBATH (HOTOCHHTE3 U XEMOCHHTE3.

OrneHuBaTh 3HAUEHUE (POTOCHHTE3a M XEMOCHHTE3a /IS )KU3HU Ha 3emiie

ACTIEKTY M3yJaeMbIX Ha ypOoKax
SIBIICHHI, OpTaHU3aIHs UX
paboTHI ¢ moTyyaeMol Ha
YPOKE COIMaIbHO 3HAYUMOM
nHpopmanmen —
WHHALMMPOBAHUE e
00CYKI€HHsI, BEICKA3bIBAHHS
YUJAIIMUCS] CBOET'O MHEHUSI 10
ee MOBO/Ty, BEIPAOOTKH CBOETO
K HEH OTHOIICHHUS,

4. UCTIONB30BaHNE
BOCITATATETBHBIX
BO3MOXKHOCTEH COfep KaHus
yueOHOro npeamMeTa 4epes
IEMOHCTPAIINIO JIETSM
[IPUMEPOB OTBETCTBEHHOTO,
IpaKJIaHCKOTO MOBEACHHS,
MPOSIBIICHUS YEJIOBEKOTIO0US U
oOpocepIeuHOCTH, uepe3
10100p COOTBETCTBYIOIINX
TEKCTOB JJISl YTCHHUS, 3a7a4
[UIsL pelLeHus], POOIEMHBIX
CUTYyaLMi JJ1s1 00CYKJICHUS B
KJ1acce;

5. IpUMEHEHUE Ha YPOKE
WHTEpaKTHBHBIX (hOpM PabOThI
YUAIIMXCS: HHTEUIEKTYaIbHbBIX
UTP, CTUMYJIAPYIOIIHNX
[MO3HABATEIbHYI0 MOTHUBAIIHIO
[TKOJTBHUKOB; JUIAKTHYECKOT O
TeaTpa, I MOTydeHHbIC Ha
YpOKE 3HaHUS OOBITPHIBAIOTCS
B TEaTPAIbHBIX TOCTAHOBKAX;
IUCKYCCHI1, KOTOpBIE Nat0T
YYaIIIMCST BO3SMOXKHOCTB
MPHOOPECTH OTBIT BEICHUS
KOHCTPYKTHBHOT'O THAIIOTa

bubnuorex
a [IOK
https://m.ed
s00.ru/7f41
c292

bubnuorex
a [JOK
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c292
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rpYIIIOBON pabOThI UITH
paboTHI B Mapax, KOTOPKIC
y4aT MIKOJbHUKOB KOMaHIHON
paboTe ¥ B3aUMOJICHCTBHIO C
IPYTEMU JIETHMH;

6. BKITFOYEHHE B YPOK UTPOBBIX
MPOIIETYP, KOTOPBIC TOMOT AT
MOIIEPYKATh MOTHBAIIUIO
eTel K TOTy4CHUIO 3HAHUM,
HaIaKMBAHUIO TTO3UTHBHBIX
MEXITMYHOCTHBIX OTHOLIEHU I
B Kjacce, IOMOraroT
YCTaHOBJICHHIO

MOOp OJKeMaTeIbHOM
aTMocepbl BO BpeMsi YpOKa;
7. opranu3zaius medcersa
MOTI/IBI/IpOBaHHbIX u
SpyJII/IpOBaHHI)IX y‘{aI_HI/IXCH
Had UX HeyCl'IeBaIOHH/IMI/I

Pa3sMHOXeH PackpriBaTh coep:kaHue TEPMUHOB U MOHATHH: KJIETOYHBIN IIUKI, Yerabiii
nHTepdaza, pernKanus, XxpoMocoMa, KapUOTHII, TAIUIONIHBIH, TUIUIOUAHEIA | onpoc,
ue n XPOMOCOMHBIH Ha0Op, XpOMaTHIBL; MUTO3; €T0 CTaauu: mpodasa, metadasa, TECTOBBIN
MHAWBHAYA aHadasza, Tenodasa. pa3MHOKEHHUE, KIIOH, TTOJIOBBIE KIIETKH (TaMEThI), KOHTPOJIb
IBHOE ARIEKIIETKA, CIEPMAaTO30M 1, 3UT0Ta, AEJICHUE HAJBOE, IOUKOBAaHHE,
criopynsnusi, GparMeHTalus, BEreTaTUBHOE pa3MHOXKEHUE, CEMEHHOE
PasBUTHC Pa3MHOX€EHHUE, ONbUIEHHUE, TBOMHOE OIUIOAOTBOPEHUE, TTOJIOBBIE JKENIE3bI,
Opra"Hu3Mo CEMEHHUKH, SIMYHUKH, OIUIOAOTBOPEHHE (HapyXKHOE, BHYTPEHHEE).
B OnuceIBaTh JXU3HEHHBIN UK KJIETKH; IePEeYHCIIATh U XapaKTepu30BaTh
MepUO/Ibl KJIETOYHOTO IMKJIa, CPABHUBATH UX MEXY COOOH.
PasnuuaThe Ha MUKpoOIpenapaTax U pUCYHKax CTaJMHd MUTO3a.
XapakTepu30BaTh OCOOEHHOCTH U 3HaAYEHUE OECII0IOro M MOJI0BOr'0 CIIoco00B
Pa3MHOXEHHUSI.
BI)UIGJ'IS[TI) BHUbBI 6CCHOJ'IOFO Pa3sMHOKEHUS; BBISIBIISAATH B3AMMOCBS3U MEXIY
(dhopMamu U criocod0aMu pa3MHOMKCHUS U UX OHOJOIMYCCKUM 3HAUCHUEM.
Brnanets npuémMamu BereTaTUBHOTO Pa3MHOKEHUS KYJAbTYPHBIX pacTeHUH (Ha
nprMepe KOMHATHBIX).
XapaKTepI/BOBaTb ITOJIOBBIC KJICTKH: ﬂﬁueKJ’[eTKH, CIIEPMATO30UAbI; BBIABJIATH
0COOEHHOCTH MX CTPOCHUSI
Hacnencts PackpriBaTh copeprkaHue TEPMUHOB U IOHATUM: I'€H, TEHOM, T€HOTHII, YcrHbiit
(eHOTHII, XpPOMOCOMBI, aJIENbHbIE TeHBI (AJIJIEH), TOMO3UT0Ta, orpoc.
CHHOCTD 1 reTepo3nurorTa, JOMUHAHTHBIN MPU3HAK (T€H), pelIeCCUBHBIN PU3HAK (TCH), Urorosas
HU3MCHYHUBO 4yycTas JINHUS, THOPH]I, KAPUOTHUII YEIOBEKa, [IUTOreHETHYECKUIT METO/I, KOHTPOJIbH
CTh FeHEATOTMYECKHUI METOI, OMOXUMHYECKUH METOI, OJM3HEOBLIA METOI, as pabota.
HacJeICTBEHHbIe 0ONe3HN (MOHOTCHHBIE, ¢ HACIEACTBEHHON
OpraHU3MO MIPEIPacIION0KEHHOCTHIO, XPOMOCOMHBIE), MEUKO-TCHETUIECKOE
B KOHCYJIBTHPOBAHHUE.

[epeuncnsaTh U XapaKkTepU30BaTh METO/Ibl TCHETHUKHU: THOPUIOIOTHIECKHIA,
LUTOT€HETHYECKUH, MOIEKYIIPHO-TEHETHUECKII; TOMUHAHTHBIE U
peleCCUBHBIEC MPU3HAKH PACTEHUH U KUBOTHBIX.

ITonp30BaThCs FTEHETUYECKOW TEPMUHOIOTHEN U CUMBOJIIMKOMN JUISI 3AIIMCH
TEHOTHITHIECKUX CXEM CKPEIIMBAHS

[lepeuncasaTe 0cOOEHHOCTH N3YUEHHS TeHETHKHU YEIIOBEKa; IPUBOINUTD
MIPUMEpPHI HACIEeCTBEHHBIX 3200JIeBaHUI YEIOBEKa, XapaKTEPU30BaTh METOMIbI
WX TIPOGHUIAKTHKH; 0OOCHOBHIBATH 3HAUEHUE MEANKO-TEHETHYECKOTO
KOHCYJIbTHPOBAHHUS.

BBIABIATE U CpaBHUBATH MEXIY COOOH TOMHUHAHTHBIE M PELIECCHBHBIC TPU3HAKI

YCJIOBCKA.
CocraBniTh U AHAJIM3UPOBATH POAOCIIOBHBIC YEIIOBEKA

OJJHOKJIACCHUKAMH, JIaIOILETO
IKOJIbHUKaM COLIUAIbHO
3HAYMMBbIH OIIBIT
COTPYIHUYECTBA U B3aUMHOM
[TOMOILIH;

8. HULIMUPOBAHUE U
MOAJIEPIKKa
HCCIIE0BATEIHCKON
IeATeIbHOCTH IIIKOJBHUKOB B
paMKax peanu3anyuu IMU
WHIUBUAYAIbHbIX U
TPYIIIOBBIX
HCCIIEI0BATENbCKUX TIPOEKTOB,
YTO JACT IIKOIbHUKAM
BO3MOXKHOCTH IIPHOOpECTH
HaBBIK CaMOCTOSITEIIEHOTO
[pELIEHUSI TEOPETUYECKON
MPOOIEMBI, HaBBIK
TeHEpUPOBAHUS U O OPMIICHHSA
COOCTBEHHBIX MJIEH, HABBIK

bubanorex
a [IOK
https://m.ed
s00.ru/7f41
€292

bubmnorek
a [JOK
https://m.ed
500.ru/7f41
c292
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7 Ceneknus 4 PackprIBaTh coiep)kaHne TEPMUHOB U ITOHATHI: CEJIEKIHs, COPT, IIOPOAa, YBaKUTEIFHOTO OTHOIIEHHS K | BUOJIMOTEK
[ITaMM, JIOMECTUKALIMS, WIHN 0JI0OMalTHUBaHHUE, IIEHTPHI MHOT000pa3us U qY)KAM HIEsM, 0OPMIICHHBIM OK
OpraHH3Mo MIPOUCXOKJICHHS KYJIBTYPHBIX PACTEHUH M KUBOTHBIX, THOpHIU3AIHS, B paboTax ApPYrux. all
B. OCHOBEI HCKYCCTBEHHBIN 0TOOD, NCKYCCTBEHHBIN 0TOODP, MacCOBBIH 0TOOD, 9. moOyxieHne 00yJaromxcs https://m.ed
GHOTEXHOI WHIUBUIYaTBHBIA 0TOOD, dKCTEphep, OIM3KOPOACTBEHHOE CKPEIIMBAHNE, COOJIFO/IATh HA YPOKE s00.ru/7f41
YucTas JINHUS, TETEPO3HC, HEPOJCTBEHHOE CKpPEINBAaHUE, HCKYCCTBEHHBIN OOILENPUHSTHIE HOPMBI c292
ornu MyTareHes, NOJUIIOUIBI. MOBENIEHMS, IPaBmia OOLeHus |~
Ha3piBaTh 1 cpaBHUBaTh OCHOBHBIE 3TAITbl PA3BUTHS CEIEKIIHU. CO BCEMH Y4aCTHHKaMH
Mznarate yuenue H. Y. BaBunoBa o meHTpax NpoUCXOKASHUS KYIbTYPHBIX 00pa30BaTENLHOrO MpoIiecca,
pacTeHuii; pa3auyaTh HEHTPhI HAa KapTe MHUpa, CBSI3bIBATH X MPUHIUIIBI y4eOHOH
MECTOIOJIOKEHNE C OYaraMy BO3SHUKHOBEHUS IPEBHEHIITNX [TUBHIU3AIIHH. TICIIUTIIMHBI |
CpaBHHMBATB COPTa KyJIbTYPHBIX PACTEHUH, TOPOJIBI JOMAIIHUX XUBOTHBIX H caMoOpraHu3anuy 4epes
UX JUKHUX TPEIKOB. 3HAKOMCTBO H B
O1neHnBaTh PoJib CENEKIUU B 00€CTIeueHUH MPOAO0BOJIbCTBEHHOM MOCJIE/IYIOLIEM COOTIOICHNE
0€30MacHOCTH YeJIOBEYECTBA. «IIpaBui1 BHYTpeHHETO
XapaKTepu30BaTh OMOTEXHOJIOTHIO KaK OTPACIb MPOU3BO/ICTBA, OCHOBHBIE pacropsiika 00y4aromuxcs,
JOCTHUIKCHUS 6I/IOTCXHOHOFI/II/I B O6J'laCTI/I MPOMBIINUICHHOCTH, CEJILCKOT'O B3aUMOKOHTPOJIb 1
XO035IICTBA ¥ MEAMIIMHBI CaMOKOHTPOJIb O0YUYaIOIIUXCSl.
Hepe‘-II/ICJ'IﬂTB 1 XapaKTEepUu3oBaTb OCHOBHBIC METOAbI U JOCTHKCHUA
OMOVHXEHEepHUU.
OO0cy)XIaTh YKOJIOTUYECKHUE U ATUUECKUE ACTIEKThI HEKOTOPBIX MCCIICJOBAHUMN
B 00JyilacTi OMOTEXHOJIOTUH (KJIOHUPOBAHUS, HCKYCCTBEHHOTO OILIOJO-
TBOpEHUS, HATIPABJICHHOTO U3MEHEHHS TeHOMa M CO3/IaHUSI TPAHCTEHHBIX
OpPTraHU3MOB)
OBIIEE 34
KOJIMYECTBO
YACOB o

I[TPOTPAMME
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11 KJIACC

HaumenoBan | KoanuectBo | Buabl nesiteibHOCTH Buasl, [esitenbHOCTL  yuuTedass ¢ yderom| JOP u IIOP
n/m | e pa3jesioB | YacoB ¢opmbl NPOrpaMMbl BOCIIUTAHUSA
u TeM KOHTPOJIA
MPOrpaMMblI _ | oz
= =
= )
S| ©
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S | =
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é ©
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OBOIIOIIAO 9| 1| 2| PackpsBaTh cogepxaHue TEPMUHOB U MOHSATUN: 3BOIIOLUA, BXOJHAas 1. ycTaHOBJIEHHE TOBEPHUTENBHBIX Bubmuorex
HHAs nepexoaHbie (HOpMbL, GUITOTCHETHYECKUE PSIBI, BUBI-IHIEMHUKH, KOHTPOJIBH |OTHOLLIEHUN MEXAY YUUTEIIEM U €r0 a 1IOK
BUJIbI-PEIIUKTHI, 3aKOH 3apOJIbIIIEBOT0 CXOICTBA, OMOreHEeTHYEeCKHI asg paboTa  [y4eHHKaMH, CIIOCOOCTBYIOLINX
onosorus 3aKOH, TOMOJIOTMYHBIE U aHAJIOTHYHBIE OpraHbl, PyAUMEHTapHbIE ITO3UTUBHOMY BOCIIPHUATHIO yJaIIUMHUCS https://m.ed
OpraHbl, aTaBU3MBbl, MAKPOIBOJIIOIHS, (PHIIOreHE3, OMOIOT MY eCKUMA TpeOOBaHMI1 U MPOCKO yuuTENs, soo.ru/7f41
nporpecc u perpecc, apomopdos, uanoaganTanms, oomas [IPUBJICUCHUIO UX BHUMAHUS K cc74
JleTeHepanus, alalTUBHAS palnalus. 00CyX1aeMoi Ha ypoke uH(opMaluH,
[lepeuncasiTh OCHOBHBIE 3TAIbl PA3BUTHA SBOIIOIMOHHON TCOPUH. AKTUBU3AINH UX [TO3HABATEIHHOU
XapaKTepu30BaTh CBUACTEIHCTBA ABOIOIHH: ITaJIEOHTOIOTHUYECKHE, eSITeIbHOCTH;
ouoreorpaduueckue, IMOPUOIOrHYECKUE, CPABHUTENBHO- 2. moOyX/IeHHe IKOJIBHUKOB COOJII0IATh
AHATOMUYECKHE, MOJIEKYIISIPHO-OHOXUMHYECKHE. Ha YpOKe OOLICTIPUHATHIE HOPMBI
[IpuBOAUTH PUMEPHI IEPEXOTHBIX POPM OPraHU3MOB, MMOBEZCHMUS, TIPABUIIA OOILEHUS CO
(UITOTeHEeTHYECKUX PSIIOB. CTapIIUMU (YIUTEIIMH) U CBEPCTHUKAMHU
[IpuBoauTh HOPMYIHUPOBKH 32KOHOB OMOTEHETHYECKOTO U (IIKOMPHIKAMH ), TIPUHLIUIBI yIeOHOH
3apOABIIIEBOTO CXO/ICTBA. TUCHIUTUTMHBL ¥ CaMOOPTaHU3aIINH;
XapakTepu3oBaTh ()OPMBI IBOJTIOIHH. 3. mpuBJicUEeHIEe BHUMAHHUS IKOJIEHUKOB
BbhIsSBISITE apoMOP(O3bI ¥ MANOANANTAIIMH Y PACTCHUH U )KUBOTHBIX. K [IEHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha
CpaBHUBATh OMOJIOTHYECKUH TIporpecc U OMOIOTHIECKU perpecc, YpOKax SIBJICHUH, OpraHU3aIlns X
apoMop}o3, HANOATANITAIIIIO U OOIIYIO JEereHEePAIHIO. paboTHI ¢ IOTy9aeMor Ha ypOKe
BrIABIATE B3aUMOCBSI3U MEXKIY IMYTSIMH U HATIPABICHASIMH COLMAIEHO 3HAYMMON HH(popMarmeii —
SBOJIOINH Y PACTEHUN U )KHBOTHBIX WHULNUPOBAHHE ee 00CYKICHNS,
BBICKA3BIBAHUS YUAIIUMUCS CBOETO
Bo3HUKHOB 9 1 1 | PackpriBaTh conep:kaHrue TEPMUHOB U MOHATHI: KpEaLIMOHU3M, KOHTPOJIbH  |MHEHHs 1O €€ IOBOJY, BIPa0OTKM Bubonuorek
J—— abWoreHes, BUTAIN3M, ITAHCIEPMUSI, OMOII033, KOaIlepBaTEHI, as paboTa  |coero K Hell OTHOMICHNS; a [TOK
HPOOHOHTBI, CUMOHOTEHE3. 3a | 4. ICTIONB30BaHIE BOCIIUTATEIbHBIX _
pasButue XapakTepr30BaTh METOBI U3yUEHUsT HCTOPHUECKOrO MPOLLIOTO TIONYTO/INE  BO3MOIKHOCTEH COCPIKAHHS yIeGHOro https://m.ed
J)KU3HU Ha Semn. YerHerit TIpeMeTa yepe3 AeMoHCTparmo aetam | S00.ru/7f41
3 Hepe‘H/IC.]'I?[TL OCHOBHBIE ATaIlbl XUMUIECKOH ¥ OMOIOruIecKoin onpoc, [IPUMEPOB OTBETCTBEHHOIO,
CMIJIC
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SBOJIOLIUH.
Wznarate comepkaHue TUIOTE3 U TEOPUH BOSHUKHOBEHHS KU3HU Ha
3emite (KpeaMoHU3Ma, CaMOIPOU3BOIBHOIO 3aPOXKACHHS
(crionTanHOrO0), Mancriepmuy, rurnore3sl PHK-Mupa).

OnuceiBath sKcniepuMenTsl C. Musiepa u

I'. IOpu o nony4eHnIo OpraHuyecKruX BEIIECTB U3 HEOPTaHUIECKUX
IIyTéM aOHOT€HHOTO CUHTE3A.

3HaTb 10CIIEIOBATEILHOCT J0HOB, 3P, IEPUOJIOB.

XapakTepr30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH OPTaHHYECKOTO
MUpa I10 3paM U MepUo/IaM IreoJIOTMYECKOH UCTOPHH; STAllbl Pa3BUTHS
PacTUTENIFHOTO U )KHBOTHOTO MHUPA.

BeigensTe rinaBHbie apoMopdo3bl Y pacTeHUH U )KUBOTHBIX.
CpaBHUBaTh MeXly COOOH MpeCTaBUTENIEH CHCTEMATHUECKHUX IPYIIIT
OpraHW3MOB, BBISBIISITH YEPThI YCIIOKHEHUSI U IIPUCIIOCOOJICHHOCTH K
YCIIOBHSM >KU3HH

TECTOBBIN
KOHTPOJIb

PasKIAHCKOTO TIOBEICHHS, TPOSIBICHHUS
YEJIOBEKOTIOONS U TOOPOCEPICTHOCTH,
qepes Mox00p COOTBETCTBYIOMINX
TEKCTOB JJIsl YTCHUSI, 3a/1a4 JUTS PelICHHS,
MPOOJIEMHBIX CHTYANUil 17151 00CYKICHHS
B KJIacce;

5. mpUMEHEHHE Ha YPOKEe UHTEPAKTHBHBIX
(hopM pabOTHI ydammxcs:
HMHTEJICKTYalbHBIX UTP,
CTUMYJIHPYIOLIMX TT03HABATENHHYIO
MOTHBAIIMIO [IKOJTbHHKOB;
TMIaKTHYIECKOro TeaTpa, Te
MOTy4YCHHBIC HA YPOKE 3HAHUS
OOBITPBHIBAIOTCS B TEATPATBHBIX
MOCTAaHOBKAX; JUCKYCCHH, KOTOPbIE TAFOT

Opranusm
Bl U

OKPY’KAFOII
ast cpena

PackpbIBaTh coepKaHUE TEPMUHOB U IOHATHIL: 3KOJIOTUs, I10JIEBbIE
HaOJII0/ICHUS, SKCIIEPUMEHTBI, MOHUTOPHHI OKPY)KafoIleil cpeibl,
MOJEIUPOBAHUE, IKOJIOTHYECKOS MUPOBO33PEHHUE, Cpeia OOUTaHHUS,
9KOJIOrHYecKre (PaKTOpbl, OMOIOTUYECKUN ONITUMYM,
OrpaHUYMBAIONIUI (JIMMUTUPYIOIIUI) (akTop.

[lepeuncnsaTe 3aJa4M S3KOIOTUH, €€ pa3eNbl U CBSI3U C APYTUMU
HayKaMmu.

XapaKTepu30BaTh METO/BI IKOJIOTMYECKUX UCCIIEIOBAHUI.
XapaKTepu30BaTh yCIOBHS Cpel OOUTaHUS OPraHU3MOB;
K1accu(UIUPOBATh U XapaKTEPU30BATh DKOJIOTHUECKUEe PaKTOPbI:
abuoTHYecKue, OMOTHYECKUE U aHTPOIIOTEHHbIE.

OnuceIBaTh NeiiCTBHE IKOJOTHUECKUX (PAaKTOPOB HA OPTAHU3MBIL.
XapakTepu3oBaTh 0COOCHHOCTH CTPOSHUSI M )KU3HEESITEIbHOCTH
pacTeHuil U )KUBOTHBIX pPa3HBIX Cpell OOUTaHU

VcerHbIN
o1mpoc,
TECTOBBIN
KOHTpPOJIb

ydanmMcsi BO3MOXKHOCTh PUOOPECTH
OIIBIT BEACHUS KOHCTPYKTUBHOI'O
rasiora rpyInoBoi padoThl Wi paboThI
B T1apax, KOTOpPbIE y4aT IKOJIbHUKOB
KOMaH/IHOM paboTe U B3aMMOJICHCTBHIO C
IpYrUMU IeThbMU;

6. BKITIOYCHUE B YPOK UT'POBBIX
pOLIEAYP, KOTOPbIE TOMOTal0T

o IepKaTh MOTHBALIUIO JeTel K
[OJTy4EeHHIO 3HAHUH, HaJla)KUBaHUIO
MO3UTHBHBIX MEXIMYHOCTHBIX
OTHOIIIEHHUH B KJIacce, ITOMOTraroT
YCTaHOBJICHUIO JOOpOXKeIaTenbHON
aTMocepbl BO BpeMsi YpOKa;

7. opranuzanus medcersa

Coo0mrect
Ba
9KOJIOTHYE
CKHE
CHCTEMBI

PackprIBaTh conepikaHue TEPMIHOB U MTOHSATHI: OHOIIEHO3,
9KOCHCTEMA, OMOT€0IIEH03, BH/IbI-TOMUHAHTHI, SKOJIOTHYECKas HUIIIA,
9KOCHCTEMA, OMOT€0IIeH03, MPOIYLIEHTHI, KOHCYMEHTHI, PEAYIICHTHI,
TpoduUeCcKHe ypOBHH, MUIIEBAS LIENb U CETh, 3KOJIOTHUECKUE
MUpaMubl, OMoMacca, IPOAYKIHUS, CYKIIECCHS.

XapakTepu3oBaTh OHOIEHO3 (COOOIIECTBO), €r0 BUAOBYIO,
MIPOCTPAHCTBEHHYIO B TPOPUIECKYIO CTPYKTYPHI.

OOBACHITH POIIb KOMIIOHEHTOB OHMOIICHO3a B MOAICPKaHUH €T
CTPYKTYpHI U CYILIECTBOBAHHUS HA ONPENEIEHHON TEPPUTOPUH.
OOBACHIATH OMOIOTHYECKUNA CMBICI SIPYCHOCTH M TUCTOBOH MO3aUKH.
CpaBHUBaTH KOMIIOHEHTHI OMOIIEHO30B, X BUOBYIO,
MIPOCTPAHCTBEHHYIO M TPOPUUECKYIO CTPYKTYPHI, CBSI3U MEXIY
OpTraHu3MaMHu.

KOHTPOJIbH
as pabora
Y cTHBIN
orpoc,
TECTOBBIN
KOHTPOJIb

MOTHBUPOBAHHBIX H 3PYAUPOBAHHBIX
YUaIUXCA HAJ UX HEYCHEeBAOIINMHI
OJHOKJIACCHUKAMH, JAIOIIETO
[IKOJBbHUKAM COLMAJIFHO 3HAYMMBII
OITBIT COTPYAHUYECTBA M B3aMHOMN
[TOMOIIIH;

8. MHUIIMUPOBAHNE U TTOICPKKA
HCCIIENOBATEIBCKOM AEATEIbHOCTH
[IKOJTFHUKOB B paMKaX peaji3aiii IMA
WHINBUAYAIBHBIX W TPYIIIIOBBIX
HCCIIEIOBATEIBCKIX TIPOEKTOB, YTO TACT
MIKOJTPHUKAM BO3MOKHOCTBH TIPHOOPECTH
HABBIK CAMOCTOSTEIIEHOTO PEIICHUS

TCOpCTH‘ICCKOﬁ HpO6J'ICMbI, HaBBIK

cc’74

bubnuorex
a [IOK
https://m.ed
s00.ru/7f41
cc74

bubnuorex
a [IOK
https://m.ed
500.ru/7f41
cc74
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XapakTepu3oBaTh CBOWCTBA IKOCHUCTEMHBI (€€ CTTIOCOOHOCTH K
JUTATEIEHOMY CaMOTIOAIEPIKAHUIO, OTHOCHTEIBHO 3aMKHYThIN
KPYroBOPOT BEUIECTB, HEOOXOIUMOCTh TIOTOKA SHEPTHH).
CpaBHMBATh MACTOUIIHBIC U IETPUTHBIE MUIIEBHIE 1EITH,
TpoduUeCcKre YPOBHU IKOCHCTEMBI.

Pasnuyath mUpaMuIbl MIPOAYKIIMH, THPAMUBI YUCIEHHOCTH U
nupaMubl onoMaccel. COCTABIATH HEMH M CETH MUTAHHUSL.
IlepeyucnasaTh CBONCTBA IKOCHCTEM: YCTOHYMBOCTD, CAMOPETYJISAIHS,
pa3ButHe (CYKIECCHS).

OnuchBaTh MEXaHU3M MOIIEPKAHUS PABHOBECHS B IKOCUCTEMAX.
XapaKkTepu30BaTh CYKIIECCHH, BBISIBIIATH PUUYUHBI U O0IIHE
3aKOHOMEPHOCTH CMEHBI 3KOCUCTEM

[IpuBOIUTE PUMEPHI AHTPOMOT€HHBIX U3MEHEHUH B Onochepe.
O1eHMBATH TIOCIIECTBHS 3arpsi3HEHUS BO3AYIIHOM, BOIHOM Cpejibl,
W3MEHEHHUS KIIMMaTa, COKpaIeHUs] OMOpa3HOoOoOpasusl.
DopMynHPOBaTh COOCTBEHHYIO MO3HIIHIO IO OTHOIICHHIO K
FHO6aHBHBIM 1 pCTUOHAJIBHBIM 3KOJIOTUYECKUM npo6neMaM,
aprMeHTI/IpOBaTI) CBOHO TO‘{Ky 3pCHUA.

Ha3bIlBaTh NIpUYMHBI TOSIBJICHUS IPUPOAOOXPAHHOMN 3TUKH,
PaCKpHIBATH 3HAYCHHE TIPOTpecca TSt IPEOI0TICHHUS IKOTOTHIECKOTO
KpH3uca

Peseps.
MoHuTOpUHTOBas
pabora. mpeaMeTh
10 BBIOOPY

OBIIEE
KOJIMYECTBO
YACOB 1§(0)
ITIPOTPAMME
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reHEPUPOBaHKS M OPOPMIICHUS
COOCTBEHHBIX HJICH, HABBIK
YBa)KUTEIFHOTO OTHOIICHHUS K TYXKHM
nyesiM, oOpMIICHHBIM B padoTax
PYTHX.

9. moOyXIeHHE 00YJAIOIINXCS
co0JTI0/1aTh Ha YPOKE OOIIENpUHSTHIC
HOPMBI [TOBEJICHHS, TPaBUiIa OOLICHUS CO
BCEMHU yJ4aCTHHKaMH 00pa30BaTEIbHOTO
nporiecca, MPUHIUIBI YaeOHO#H
TUCIUTUTMHBI X CAMOOPTaHU3aIMH Yepe3
3HaKOMCTBO U B TIOCIIEAYIOIIEM
cobmoienne «[IpaBun BHyTpeHHETO
pacropsiika 00y4aromuxcs,
B3aMMOKOHTPOJIb M CAMOKOHTPOJIb
00Yy4aIOIINXCS.




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Tema ypoka

Kou-Bo
JacOB

Bcero

K/p

®opmupoBanue OI'

Jara

Koppexkr
HpOBKa
JaThl

Nucrpykrax no Th. buosorus B cucreme Hayk.
buosornueckue cUCTEMBI, MPOLECCHI UX U3YUEHHUS.

Yumamenvckas epamomuocms: paboTa ¢ TEKCTOM
(mouck nHpOPMALIUH U TIOHUMAHKE IPOYNTAHHOT'O;
npeoOpa3oBaHue HHGOPMAIMK U €€ HHTEPIIPETAIHS;
orieHka uHdopmariyn). I[lppodpereHre conuaabLHOro U
JKMU3HCHHOI'O OIlbITa 4€pE3 060rau1eH1/Ie HOBBIMHU
3HAaHUSAMU.

MeTtop! TO3HAHMS JKUBOU NPUPOIbI. JJabopaTtopHas pabota
Ne 1 «Mcnonp30BaHMe pa3InYHBIX METOI0B IPU U3YYEHUH
OMOJIOTHYECKUX O0BEKTOB

Yumamenvckas epamomHocms. padoTa ¢ TEKCTOM.
Ecmecmeenno-nayunas epamomnocnms: IPUEMBI
MIPOBENICHHUS UCCIENOBAHUA U 00pabOTKN JaHHBIX.
IIpuoOperenre conuaibHOTO U )KU3HEHHOTO OITBITa
4yepe3 o0orarieHne HOBEIMH 3HAHHSIMH.

BxogHasi KOHTPOJIbHAsA padoTa

Yumamenvckasn epamomuocms: paboTa c TEKCTOM.
Ecmecmeenno-nayunas epamomnocms. pemieHne
CUTYAIIMOHHBIX 3aJ1a4 C MPOOIEMHBIM BOITPOCOM.

XUMUYECKUH COCTaB KIETKU. Boja 1 MUHEpaJIbHBIE COJIU

Ecmecmeenno-nayunas epamomnocmy: pelicHAE
CUTYAIIMOHHBIX 3aJ1a4 C MPOOIEMHBIM BOIIPOCOM OJIOKa
«[Iporiecchl ¥ SIBICHUS B )KUBOU TIPUPOJIEY, TIPUEMBI
MIPOBEICHUS UCCIIETOBAHUA M 00paObOTKN JTaHHBIX.

benku. CoctaB u cTpoeHue OEJIKOB

Yumamenvckas epamomuocms. padoTa ¢ TEKCTOM
(morck mHGOPMANMK ¥ TTOHIMAaHKE TPOYUTAHHOTO;
npeodpazoBanre HHGHOPMAIINH U €€ HHTEPIIPETAIIHS;
olleHKa WH(MOPMAIHIH).

CDepMeHTBI — OHOJIOTUYECKHUE KaTaJlu3aToPhl.

Yumamenvckas epamomuocms. padoTa ¢ TEKCTOM
(mouck nHbOpMAIK ¥ TOHUMAaHUE TPOYNTAHHOTO;
npeoOpa3oBanre HHGOPMAIIH U €€ WHTEPIPETAIIHS;
onenka nHpopmarwn). [lprodperenre connaasHOTO U
YKM3HEHHOT'O OITbITa Yepe3 00oranieHne HOBBIMU
3HAHHUSAMMU.

Vraesoasl. JIMuael

Yumamenvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TabIHIBI, CXEMBI JUISl CUCTEMaTH3aluH
uHGOpMAITIH)




Hyxneunossie kucinotel. ATO

Ecmecmeenno-nayunas epamomnocms. perieHne
CUTYAI[MOHHBIX 3a]1a4 C MPOOJIEMHBIM BOIPOCOM OJI0Ka
«[Iporecchl U SBICHUS B )KUBOW TPUPOC», IPUEMBI
MIPOBEICHUS UCCIICAOBAHUN U 00PabOTKH TaHHBIX.

I/ICTOpI/Iﬂ U MCTOABI U3YUCHUS KIICTKH. Knerounas TCOpHUA

Yumamenvckas epamomuocms: paboTa ¢ TEKCTOM
(mouck nHpOPMALIUH ¥ TIOHUMAHKE IPOYNTAHHOTO;
npeoOpa3oBaHue HHGOPMAIMH U €€ HHTEPIIPETAIIHS;
orieHka uHpopmarin). I[lppodpereHre conuaabLHOro U
JKMU3HCHHOI'O OIlbITa 4€pE3 oGorameHMe HOBBIMHU
3HaHUSAMU.

Ecmecmeenno-nayunas epamomnocmy: pelieHAe
CUTYaIIMOHHBIX 33124 C MPOOIEMHBIM BOITPOCOM OJIOKA
«ITpoiieccsl U SIBIEHUS B )KHUBON ITPUPOJIEN.

10

KneTka kak 1esocTHas )KmuBasi CucTeMa

Yumamenvckas epamomuocms: paboTa ¢ TEKCTOM
(mouck mHbOpMAIMK ¥ TOHUMaHUE TPOYNTAHHOTO;
npeoOpazoBanue HHGHOPMAIIMH U €€ HHTEPIPETAIIHS;
oreHka uHdopmaiuu). [lprodpereHre ConuaabLHOro U
JKU3HEHHOT'O OMbITa Yepe3 00oraieHrne HOBBIMU
3HAHUSMU.

11

Crtpoenue sykapuoTuidecKkoi kieTku. JlaboparopHas padota
No 2 «3yueHue cTpoeHus KIETOK PAaCTEHUM, )KUBOTHBIX,
rpuOOB 1 OaKTEepUil M0 MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTpenaparax 1 ux ornucaHue»

Yumamenvckasi 2pamomuocms: padoTa ¢ TEKCTOM.
[IpuobpereHre cOMaTbHOTO U )KU3HEHHOTO OIThITa
yepe3 odoramieHue HOBBIMU 3HAHVSIMH.
Ecmecmeenno-nayunas epamomuocms: PpUEMbI
MIPOBEICHHUS UCCICNOBAHUA U 00pabOTKN JaHHBIX.
[IpuobpereHre COMAaTbHOTO U )KU3HEHHOTO OIThITa
yepe3 o0oralieHie HOBLIMU 3HAHHSIMU.

12

OOMEH BELIECTB WX META00IN3M

Yumamenvckas epamomuocms: padboTa ¢ TEKCTOM
(3amosHeHne TaOIULBl, CXEMBI AJISI CUCTEMaTH3aLuU
uH(hOpMAaITIH)

Ecmecmeenno-nayunas epamomnocmy: pelieHue
CUTYaIlMOHHBIX 3371a4 C MPOOIIEMHBIM BOIPOCOM OJI0Ka
«IIporeccsl U SBJICHUS B KHUBOH IPUPOAE», OI0Ka
«CoBpeMeHHBIE TEXHOIOTUNY, IPUEMBI ITPOBEICHUS
MCCIIe/IOBaHUI U 00pabOTKN JaHHBIX.

13

doTocuHTE3. XeMOCHHTE3. YHEPTeTUUECKU 0OMeH

EcmecmeeHHo—Haquaﬂ epamomHocnty.; pECICHUC
CUTYyallUOHHBIX 3a/1a4 C HpOGJ’IeMHLIM BOIIPOCOM Oy0Ka
«HpOI_IGCCBI W SIBJICHUS B YKUBOM MIpUPOJACH, MPUCMBI




IMPOBCACHU I/ICCJ'IGJIOBaHI/Iﬁ nu O6pa6OTKI/I JaHHBIX.

14

KonTposabHnas pa6ora 3a I mosyroamue

Yumamenvckas epamomuocms: padoTa ¢ TEKCTOM.
Ecmecmeenno-nayunas epamomnocms. perieHne
CUTYAITMOHHBIX 3aJ[a4 C MPOOJIEMHBIM BOIIPOCOM.

15

JKu3HEeHHBIN HUKIT KIETKH. [lenenne kneTku. Murtos.
JlaboparopHuas padota Ne 3 «HabnroneHrne MUTO3a B KIETKAX
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTIpENapaTax»

Yumamenvckas epamomuocms. paboTa ¢ TEKCTOM.
Ecmecmeenno-nayunas epamomnocms. IPUEMbI
MIPOBEICHUS UCCIICAOBAaHUN U 00PabOTKH TaHHBIX.
[IpuobpereHue colMaaIbHOrO M )KU3HEHHOI'O OIbITa
yepe3 o0orarieHne HOBEIMU 3HAHHSIMH.

16

buocuntes 6enka. Peakiius MaTpuyHOTO CHHTE3a

Yumamenvckas epamomuocms: paboTa ¢ TEKCTOM
(mouck nHpOPMAIIUHN ¥ TOHUMAHKE IPOYUTAHHOT'O;
npeoOpa3oBaHue UHGOPMAIMK U €€ HHTEPIIPETAIHS;
oreHka uHdopmain). IlprodpereHre connaabLHOro U
JKU3HCHHOI'O OIlbITa 4€PE3 06ora1ueH1/1e HOBBIMH
3HAaHUSAMU.

17

Tpaucnsus — Ouocunres Oenka

Ecmecmeenno-nayunas epamomnocms. pemieHne
CUTYAI[MOHHBIX 3a/1a4 C MPOOJIEMHBIM BOIIPOCOM OJI0Ka
«ITpolieccsl U SIBIEHUS B )KHUBOM TIPUPOJIEN.
Ecmecmeenno-nayunas epamomnocms. pemieHne
CUTYAIMOHHBIX 3aJ1a4 C MPOOIEMHBIM BOIIPOCOM OJIOKa
«OTMacHOCTH U PUCKHY.

18

Heknetounsie Gpopmbl :KkU3HH — BUPYCHI

Yumamenvckas 2pamomuocms: padoTa ¢ TEKCTOM
(morck mHGOPMANMK ¥ TTOHIMAaHHE TPOYUTAHHOTO;
npeodpazoBanre HHGHOPMAIINK U €€ HHTEPIIPETAIIHS;
orerka uHpopmarmw). [IprodpereHne ConaaTbHOTO U
JKU3HEHHOT'O OTbITa Yepe3 00oraieHne HOBBIMU
3HAHUSIMH.

19

CDOpMLI Pa3MHOKCHHA OPpraHu3mMOB

Yumamenwvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TabIHIIBI, CXEMBI [UIS CUCTEMaTH3aIuH
uH(hOpMAaITIH)

Ecmecmeenno-Hayunas epamomHocmy.: TIPAEMbI
MIPOBEICHUS NCCIICAOBAaHNN 1 00pabOTKH TaHHBIX.

20

Meiio3s

Yumamenwvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TabJIHIBI, CXEMBI JUISl CUCTEMaTH3aIuH
uH(OpMAaITIH)

Ecmecmeenno-Hayunas epamomuocmy.: pelieHne
CHTYAIIMOHHBIX 33/1a4 C IPOOJIEMHBIM BOIIPOCOM OJIOKa




«OnacHOCTH B PHCKW, TPUEMBI TPOBEACHHUS
uccIeIoBaHui 1 00pabOTKU JaHHBIX.

21

OO0pazoBaHue U pa3BUTHE MOJIOBBIX KICTOK.
O11010TBOPEHHE.

Yumamenvckas epamomnocnys. padoTa ¢ TEKCTOM
(mouck nHpOPMALIUHN ¥ TOHUMAHKE IPOYNTAHHOTO;
npeoOpa3oBanue HHGOPMAIMK U €€ HHTEPIIPETAIHS;
oreHka uHpopmariyn). IlppodpereHre conuaabLHOro U
JKU3HCHHOI'O OIlbITa 4€pE3 O6OI‘aHIeHI/IC HOBBIMHU
3HAHUSIMU.

22

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB

Ecmecmeenno-nayunas epamomnocms.: pelIeHUE
CUTYAI[MOHHBIX 3aJ1a4 C MPOOJIEMHBIM BOIPOCOM OJI0Ka
«IIpolieccsl U SIBIEHUS B )KMBON IPUPOJIEN.

23

I'emetnka — HayKa O HaCJICACTBECHHOCTHU U UBMCHYNUBOCTH

Yumamenvckas epamomuocms. padoTa C TEKCTOM
(3amoHEeHEe TAOJIUIIBI, CXEMBI JIJIST CUCTEMATH3AIINN
uHpOpMAITIH)

24

3aKOHOMEPHOCTH HACJIE0OBAHUS IPU3HAKOB.
Monoru0puaHoe cKpeluBaHue

Yumamenvckas epamomuocms: paboTa ¢ TEKCTOM
(mouck mHbOpMAIK ¥ TOHUMaHUE TPOYNTAHHOTO;
npeoOpazoBanue HHGHOPMAIIMH U €€ HHTEPIIPETAIIHS;
oreHka uxadopmarirn). IlppodpereHre ConnaabLHOro U
JKU3HEHHOT'O OMbITa Yepe3 00oraieHne HOBBIMU
3HAHUSMU.

Ecmecmeenno-nayunas epamomnocms. pemieHne
CUTYAIMOHHBIX 3aJ1a4 C MPOOIEMHBIM BOITPOCOM OJIOKA
«OTmacHOCTH U PUCKI.

25

HI/IFI/I6pI/II[HOC CKpC€IIMBaHHUC. 3aK0oH HE3aBUCHUMOTO
HaCJICJOBAHUA ITPU3HAKOB

Ecmecmeenno-nayunas epamomnocms: pelicHAE
CUTYaI[MOHHBIX 33J1a4 C MPOOJIIEMHBIM BOIPOCOM OJI0Ka
«[Iporiecchl ¥ SIBICHUS B )KUBOU TIPUPOJIEY, TIPUEMBI
MIPOBEICHUS UCCICTOBAaHUA U 00pabOTKN JaHHBIX.

26

CuenneHHoe HaCJICIOBAHUC IIPU3HAKOB.

Ecmecmeenno-nayunas epamomnocmy: pelieHue
CUTYaI[MOHHBIX 3aJ[a4 C MPOOJIEMHBIM BOIPOCOM OJI0Ka
«IIpormeccs! 1 SBICHUS B KHUBOH PUPOAE», OI0Ka
«CoBpEMEHHBIE TEXHOIOTUNY, IPUEMBI ITPOBEACHHUS
WCCIIEZIOBAaHUHN M 00paOOTKY TaHHBIX.
Mamemamuueckasn epamom1ocmy.; pellieHNE 3a1aHUH
CO CTAaTUCTUYECKUMH TaHHBIMU

27

I'enetuka nmona. HacinenoBanue ITPU3HAKOB, CHCIIJICHHBIX C

I10JIOM

Yumamenwvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TaOIHIIBI, CXEMBI JUISl CUCTEMaTH3auH
uHGOpMAITIH)




28

H3menunBocTh. HeHacneacTBeHHAs H3MEHUYHBOCTb.
Jlaboparopuas padota Ne 4. Mzyuenue Mo aupUKaMOHHOM
W3MEHYHMBOCTH, TOCTPOEHUE BAPUALIMOHHOTO psAJia U
BAPHUALIMOHHON KPUBOHI

Yumamensckas epamomuocms: padoTa ¢ TEKCTOM
(3amoTHEHHUE CXEMBI JUT CUCTEMATHU3AIUN
WHPOPMAIUH).

Ecmecmeenno-nayunas epamomnocms. IPUEMbI
MIPOBEICHUS UCCIICAOBAHUN U 00PaOOTKH TaHHBIX.
[TpuobpereHne COIMaNbHOrO U )KU3HEHHOI'O OIBITa
yepe3 oboraleHue HOBBIMY 3HAHUSIMHU.

29

HacnencTBeHHast H3MEHUHBOCTb.

Yumamenvckas epamomuocms. paboTa ¢ TEKCTOM
(mouck nHpOPMALIUK ¥ IOHUMAHKE IPOYUTAHHOT'O;
npeoOpa3oBaHue UHGOPMAIMK U €€ HHTEPIIPETAIIHS;
olleHKa UH(OPMAIIHH ).

Ecmecmeenno-nayunas epamomnocms. pelieHne
CUTYAI[MOHHBIX 3a/1a4 C MPOOJIEMHBIM BOIPOCOM OJI0Ka
«CoBpeMEHHBIEC TEXHOIOTHNY, 0J10Ka «DKOJIOTUIECKUE
pobJieMbl», «VICIOIb30BaHHE IPUPOIHBIX PECYPCOBY.
Mamemamuueckasi 2pamomuocms. pelieHUE 3a1aHuN
CO CTAaTUCTUYCCKUMHN TaHHBIMU.

30

I'enetuka yenoseka. JlabopatopHas padbora NeS CocraBienue
Y aHAJIM3 POJIOCIIOBHBIX YEIOBEKA

Yumamenvckas epamomnocms.: padoTa ¢ TEKCTOM.
Ecmecmeenno-nayunas epamomnocns: IPUEMBI
MPOBECHHUS UCCIICAOBAHUN U 00PaOOTKH TaHHBIX.
IIpnoOperenre coruaabsHOrO U )KU3HEHHOT'O OIThITa
4yepe3 o0orareHne HOBEIMH 3HAHHSIMH.

31

O606H_ICHI/IC 10 TEMC ((HaCJIe,I[CTBCHHOCTB U U3MCHYUBOCTH
OPraHnu3mMoB»

Ecmecmeenno-nayunas epamomnocms: pelicHAE
CUTYaI[MOHHBIX 33J1a4 C MPOOJIIEMHBIM BOIPOCOM OJI0Ka
«[Iporiecchl ¥ sIBICHUS B )KUBOW TIPUPOJIEY»; TPUEMBI
MIPOBEICHUS UCCIETOBAHUA U 00pabOTKN JaHHBIX.

32

Cenekuus Kak HayKa ¥ mporiecc. MeTo bl ¥ TIOCTHKCHUS
CEJICKIIUU PAaCTCHUH U )KMBOTHBIX.

Yumamenwvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TabIHIIBI, CXEMBI [UIS CUCTEMaTH3auH
nHMOpMAITIH)

33

IIpomexyTounasi arrecranus. KonrposbHas padora

Yumamenvckas epamomnocms: padboTa ¢ TEKCTOM.
Ecmecmeenno-nayunas epamomnocmy: pelieHue
CUTYaLIMOHHBIX 3aJa4 ¢ MPOoOIeMHBIM BOIIPOCOM.

34

buoTtexHonorusa xak O0Tpacjib NIPOU3BOACTBA

Yumamenvckas cpamomHocns. pa60Ta C TCKCTOM.




11 KVIACC

Tema ypoka

Koun-Bo
JacOB

Bcero

K/p

®opmuposanue OI'

Jara

Koppexkr
HpOBKa
JIaThl

DBOJIIOLUS U METObI €€ U3yUECHUS

Yumamenvckas epamomuocms: padoTa ¢ TEKCTOM
(morck MHGOPMALUHU U TIOHUMAHKE TIPOYNTAHHOTO).
[TpuobpereHne CoUanbHOrO M KU3HESHHOT'O OIbITa
yepe3 o0oraleHne HOBEIMU 3HAHHSIMH.

Hcropus pazButus npeactaBieHuit 00 SBOTIONNN

Yumamenvckas epamomuocms. padoTa ¢ TEKCTOM
(3anonHeHue TaOMIIBI, CXEMBI JIJISl CHCTEMAaTH3aI UK
WHpOPMAITIH)

Ecmecmeenno-nayunas epamomnocms: IPUEMBI
MIPOBEICHHUS UCCIENOBAHUA U 00pabOTKN JaHHBIX.
IIpuoOperenre conuaibHOTO U )KU3HEHHOTO OITBITa
4yepe3 o0orarieHne HOBEIMH 3HAHHSIMH.

BxoaHasi KOHTpoOJIbLHasA padoTa

Yumamenvckasn epamomuocms: padboTa c TEKCTOM.
Ecmecmeenno-nayunas epamomnocms. pemieHne
CUTYAIIMOHHBIX 3aJ1a4 C MPOOIEMHBIM BOITPOCOM.

MukposBosrorust. [lomyssinus Kak aueMeHTapHast eHHATA
BHa 1 dBotonuu. Jlabopatopuas pabora Ne 1 «CpaBHeHue
BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO)

Yumamenvckas epamomnocms. padoTa ¢ TEKCTOM.
Ecmecmeenno-nayunas epamomnocns: IPUEMBI
MPOBECHHUS UCCIICAOBAHUN U 00PaOOTKH TaHHBIX.
IIprnoOperenre coruaibHOrO W )KU3HEHHOTO OITBITa
gepe3 o0oramnieHne HOBEIMH 3HAHHSIMH.

JIBrKyIue cuitbl (3JeMeHTapHbIe (PaKTOPHI) SBOJIIOIUN

Yumamenvckas epamomuocms: padoTa ¢ TEKCTOM
(morck mHGOPMANMK ¥ TTOHIMAaHKE TPOYUTAHHOTO;
npeodpazoBanre HHGHOPMAIINH U €€ HHTEPIIPETAIIHS;
olleHKa WH(MOpPMAIHH).

EcrectBennbIii 0TOOP ¥ €10 GOPMBI

Yumamenvckas epamomuocms. padoTa ¢ TEKCTOM
(mouck nHbOpMAIK ¥ TOHUMAaHUE TPOYNTAHHOTO;
npeoOpa3oBaHre HH(GOPMAIIH U €€ WHTEPIPETAIHS;
onenka nHpopmarwn). [lprnodperenre connaabsHOTO U
YKM3HEHHOT'O OITbITa Yepe3 00oranieHne HOBBIMU
3HAHHUSAMU.

Pe3ynbTaThl 3BOMIONNN: TPUCTOCOOIEHHOCTh OPTaHU3MOB U
BUJ000pa3oBanue. JlabopatopHas pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO

Yumamenvckas epamomuocms: padoTa C TEKCTOM.
Ecmecmeenno-nayunas epamomnocms. IpueMbl
TIPOBEICHUS NCCIICAOBAHNN 1 00pabOTKH TaHHBIX.
[IpuobpeTeHne conuaibHOro ¥ )KU3HEHHOT'O OIbITa




Xapakrepa»

qgepe3 06OFaHICHI/Ie HOBBIMH 3HAHUSAMMU.

Hamnpasnenus 1 mytu Makpo3BOJIIOLIMU

Ecmecmeenno-nayunas epamomnocmu: pelIeHUE
CUTYaIllMOHHBIX 3a]iau C MPOOIEeMHBIM BOIIPOCOM OJIOKa
«lIporeccsl U BJIEHUS B )KUBOM PUPOJIEY, IPUEMBI
MIPOBECHUS UCCIICAOBAHUI U 00PabOTKY TaHHBIX.

HeobpaTumocTs 3BOITIONNN

Yumamenvckas epamomuocms: paboTa ¢ TEKCTOM
(mouck nHGOPMALIUH U €€ MHTEPITPETALNs; OLlEHKa
uHpopman). [IprodpereHne connaibHOTo U
JKU3HEHHOT'O OTbITa Yepe3 o0oraieHrne HOBBIMU
3HAHUSAMU.

Ecmecmeenno-nayunas epamomnocms.: pelIeHUE
CUTYaIIMOHHBIX 3aJla4 C MPOOIEMHBIM BOIIPOCOM OJIOKa
«ITpoiieccsl U SIBIEHUS B )KHUBON TPUPOJIEN.

10

Hcropus xku3HN Ha 3emiie U METObI €€ U3YUeHUS

Yumamenvckas epamomuocms: paboTa ¢ TEKCTOM
(mouck mHbOpMAIK ¥ TOHUMaHUE TPOYNTAHHOTO;
npeoOpazoBanue HHGOPMAIIMH U €€ HHTEPIPETAIIHS;
oreHka uxdopmarirn). I[lppodpereHre connaabHOro U
JKU3HEHHOT'O OMbITa Yepe3 00oraieHne HOBBIMU
3HAHUSMU.

11

['unoTe3sl NpOUCX0XKACHUS )KU3HA HA 3eMJIe

Yumamenvckas 2pamomuocms: padoTa ¢ TEKCTOM
(monck mHGOPMANNK ¥ TIOHIMAHHE TPOYNUTAHHOTO;
npeoOpazoBanne HHGHOPMAIINK U €€ HHTEPIIPETAIIHS;
orerka uHpopmarmw). [IprodpereHne ConaaTbHOTO U
JKU3HEHHOT'O OTbITa Yepe3 00oralieHne HOBBIMU
3HAHUSIMH.

Ecmecmeenno-nayunas epamomuocms: PpAEMbI
MIPOBEICHUS UCCIICTOBAHUA U 00paObOTKN JaHHBIX.
[IpuobpereHre COIMATbHOTO U YKU3HEHHOTO OTThITa
yepe3 00orarieHine HOBBIMU 3HAHHSIMH.

12

PasButHe xu3nu Ha 3emiie 1o 9paM U IICpruojaM

Yumamenwvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TabIHIIBI, CXEMBI [UIS CUCTEMaTH3auH
nH(OpMAITIH )

Ecmecmeenno-Hayunas epamomHocmy.: pelieHue
CHTYAIIMOHHBIX 33/1a9 C IPOOJIEMHBIM BOIIPOCOM OJIOKa
«[Iporeccsl 1 SBICHHUS B )KHBOH IPUPOE», OI0Ka
«CoBpeMeHHBIE TEXHOIOTUNY, IPUEMBI ITPOBEICHUS
MCCIIEIOBAHUI M 00paOOTKH JTaHHBIX.




13

OCHOBHBIE JTAIIbI 9BOJIIOLOUHA PACTUTCIILHOI'O U JKUBOTHOT'O
mupa. Jlaboparopuas padota Ne 3 «M3ydeHre HCKOTaeMbIX
OCTaTKOB paCTeHI/Iﬁ U )KUBOTHBIX B KOJIJICKIIHUAX»

Yumamenvckas epamomuocms. padoTa ¢ TEKCTOM.
Ecmecmeenno-Hayunas epamomuocmy.: TIPUEMbI
MIPOBE/ICHUS UCCIICOBAHUI 1 00PabOTKH TaHHBIX.
ITprobpeTeHne CONUATBHOTO U KU3HEHHOTO OIBITa
yepe3 oboraieHue HOBBIMU 3HAHUSIMHU.

14

CoBpemeHHas cucTeMa OpraHu4eckoro Mupa

Yumamenvckas epamomuocms. paboTa ¢ TEKCTOM
(mouck uHpoOpMaIMK ¥ TOHUMAHKUE TPOYUTAHHOTO;
npeoOpa3oBaHue UHGOPMAIMK U €€ HHTEPIIPETAIIHS;
olleHKa UH(OPMAITHH ).

Ecmecmeenno-nayunas epamomnocms. IPUEMbl
MIPOBEICHUS UCCIICAOBAHNN U 00PaOOTKH JTaHHBIX.
[IpuobpereHue colMaaIbHOrO M )KU3HEHHOI'O OIbITa
4yepe3 o0orarieHne HOBEIMH 3HAHHSIMH.

15

KonrpoJubHas padora 3a I moayroaue.

HYumamenvckas cpamMoOmmHocCntsb. pa60Ta C TCKCTOM.
EcmecmeeHHo-HayQHaﬂ cpamomHocns. pEUICHUEC
CUTYallUOHHBIX 3aJia4 C HpO6.]'ICMHI)IM BOIIPOCOM.

16

DBOJIIOIHS YesloBeKa (aHTporiorenes). JABMKyIue CUibl
(dakTOphI) aHTpPOTIOTEHE3A

Yumamenvckas cpamomuocms: padoTa ¢ TEKCTOM
(monck mHGOPMANNK ¥ TIOHIMAHHE TPOYNUTAHHOTO;
npeoOpazoBanue HHGHOPMAIINH U €€ HHTEPIIPETAIIHS;
oreHka uxadopmarirn). IlppodpereHre ConnaabLHOro U
JKU3HEHHOT'O OMbITa Yepe3 00oraieHrne HOBBIMU
3HAHUSIMH.

17

OcCHOBHBIC cTaauu 3BOJIIOIINH YCIIO0OBEKa

Ecmecmeenno-nayunas epamomnocms. pemieHmne
CUTYaI[MOHHBIX 33J1a4 C MPOOJIIEMHBIM BOIPOCOM OJI0Ka
«IIpoliecchl U SIBIEHUS B )KMBON IIPUPOJIEN.
Ecmecmeenno-nayunas epamomnocms. pemieHmne
CUTYaI[MOHHBIX 33J1a4 C MPOOJIIEMHBIM BOIPOCOM OJI0Ka
«OnacHOCTH U PUCKI.

18

YenoBeueckue pachbl U ITPUPOJHBIC aaaliTalinuy 4YCJIOBCKa

Yumamenvckas epamomuocms. paboTa ¢ TEKCTOM
(mouck mHbOpMAIK ¥ TOHUMaHUE TPOYNTAHHOTO;
npeoOpa3oBanre WHGOPMAIIH U €€ WHTEPIPETAIIHS;
onenka napopmarwn). [lprodperenre connaabsHOTO U
YKM3HEHHOT'O OITbITa Yepe3 00oranieHne HOBBIMH
3HAHHUSAMU.

19

O606menue mo TeMe «BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA
3emie»

Yumamenwvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TaOIHIBI, CXEMBI JUISl CUCTEMaTH3auH
uHMOpMAITIH)




Ecmecm@eHHO-HayuHa}l epamomHocnty. IIPUCMbI
IMPOBCACHU I/ICCJ'ICJIOBaHI/Iﬁ nu O6pa6OTKI/I JaHHBIX.

20

DKoJIorus Kak HayKa

Yumamenvckas epamomuocms. padoTa C TEKCTOM
(3amonHeHue TaOIMIIBI, CXEMBI JIJISl CHCTEMaTH3aI[UH
WHpOpMAITIN)

Ecmecmeenno-nayunas epamomnocms. peiieHue
CUTYAI[MOHHBIX 33J1a4 C MPOOJIEMHBIM BOIPOCOM OJI0Ka
«OracHOCTH ¥ PUCKWY, IPUEMBI ITPOBEICHHUS
MCCIICZIOBAHUN ¥ 00PaOOTKH JTaHHBIX.

21

Cpenpl 0OuTaHus U S3KOJIOTHYECKUE HaKTOPbI

Yumamenvckas epamomuocms: padoTa ¢ TEKCTOM
(morck nHGOPMAIIUK U TTOHUMAaHKUE TIPOYUTAHHOTO;
npeoOpa3oBaHue UHGOPMAIMK U €€ HHTEPIIPETAIHS;
oreHka uHdopmarirn). IlppodpereHre connaabHOro U
JKU3HCHHOI'O OIlbITa 4€PE3 06ora1ueH1/1e HOBBIMHN
3HAaHUSAMU.

22

Abuotudeckue daxrtopsl. JJaboparopras padota Ne 4.
«Mopdomnorudyeckre 0COOEHHOCTH PacTEHUN U3 PA3HBIX MECT
oOUTaHUDY.

Yumamenvckas epamomHocms. padoTa ¢ TEKCTOM.
Ecmecmeenno-nayunas epamomnocnms: IPUEMBI
MPOBECHHUS UCCIICAOBAHUN U 00PaOOTKH TaHHBIX.
IIprnoOperenre coruaibHOrO U )KU3HEHHOTO OIThITa
4yepe3 o0orareHne HOBEIMH 3HAHHSIMH.

23

buotnueckue dakTops

Yumamenvckas epamomuocms: padoTa ¢ TEKCTOM
(3amoyHeHHe TaOIUIIBI, CXEMBI JIJISl CUCTEMAaTH3AINI
wH(OpMaITim)

24

OKOJIOTHYECKHE XapaKTCPUCTUKHA ITOIIYJIAIH.

Yumamenvckas epamomuocms: padoTa ¢ TEKCTOM
(morck mHGOPMANMK ¥ TTOHIMAaHHE TPOYUTAHHOTO;
npeodpazoBanre HHGHOPMAIINH U €€ HHTEPIIPETAIIHS;
orerka uHpopmarmw). [IprodpereHne ComnaaTbHOTO U
JKU3HEHHOT'O OIBITa Yepe3 00oranieHne HOBBIMA
3HAHUSMU.

Ecmecmeenno-nayunas epamomnocms. pemieHne
CUTYaIlMOHHBIX 3a]1a4 C MPOOJIEMHBIM BOIPOCOM OJI0Ka
«OnacHOCTH U PUCKI.
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CooOriecTBa OpraHu3MoB — OHOIIEHO3

Ecmecmeenno-nayunas epamomnocms. pemieHne
CUTYaIIMOHHBIX 3aJ1a4 C MPOOIIEMHBIM BOIPOCOM OJI0Ka
«IIporeccsl u SBJICHUS B KHUBOH IPUPOAE», IIPUEMBI
TIPOBECHUS UCCIEAOBaHUN U 00paOOTKH TaHHBIX.
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DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI)

EcmecmeeHHo—Haquaﬂ epamomHocnty.; pCICHUC




CUTYAIIMOHHBIX 33]1a4 C MPOOJIEMHBIM BOIPOCOM OJI0Ka
«[Iporecchsl U ABJICHUS B )HBOH MPUPOAE», OI0Ka
«CoBpeMEHHBIE TEXHOJIOTHIY, TIPUEMBI TIPOBEICHUS
UCCIICZIOBAaHUN ¥ 00paOOTKH TaHHBIX.
Mamemamuueckasi epamomuocmp. pelICHUE 3a1aHAN
CO CTaTUCTUYECKUMHU TaHHBIMA
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OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI. DKOJIOTHUECKHUE
nupamuibl. CBoiicTBa SKOcucTeM. CyKIeCCHs

Yumamenvckas epamomuocms. padoTa C TEKCTOM
(3amonHeHue TaOIUIIBI, CXEMBI IJIS1 CUCTEMATH3AIIUN
uHpOpMAITIN)

28

[IpupoaHbIE S5KOCUCTEMBI

Yumamenvckas epamomuocms. padoTa ¢ TEKCTOM
(3amonHeHue TaOMIIBI, CXEMBI JIJISl CHCTEMAaTH3aI UK
WHPOPMAITUH).

Ecmecmeenno-nayunas epamomnocnms: IPUEMBI
MIPOBEICHHUS UCCIIENOBAHUA U 00pabOTKN JaHHBIX.
IIpuoOperenre coruaibHOTO U )KU3HEHHOTO OITBITa
4yepe3 o0orarieHne HOBEIMH 3HAHHSIMH.
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AHTpOHOFeHHI)Ie OKOCHCTEMBI

Yumamenvckas cpamomuocms: padoTa ¢ TEKCTOM
(monck mHGOPMANNK ¥ TIOHIMAHHE TPOYNUTAHHOTO;
npeoOpazoBanre HHGOOPMAIIMK U €€ HHTEPITPETAIIHS;
OIICHKa WH(MOPMAITHH).

Ecmecmeenno-nayunas epamomnocms: pelicHAE
CUTYAIMOHHBIX 3aJ1a4 C MPOOIEMHBIM BOIIPOCOM OJIOKa
«CoBpeMeHHbIE TEXHOIOTHIY», 0J10Ka « DKOIOTUIECKHE
npobiieMbl», «McroNb30BaHUE IPUPOTHBIX PECYPCOBY.
Mamemamuueckas epamomnocmy: pellicHNE 3aTaHUH
CO CTATUCTUYCCKUMHU JTAHHBIMH.
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buocdepa — riobanpHas sxocucreMa 3eMiTH.
3aKOHOMEPHOCTH CYILIECTBOBaHUs Ouochepsl.

Yumamenwvckas epamomnocms. padoTa ¢ TEKCTOM
(3amonHeHHe TabIHIIBI, CXEMBI [UIS CUCTEMaTH3auH
uH(hOpMAaITIH)

Ecmecmeenno-Hayunas epamomHocmy.: TIPUEMbI
TIPOBECHUS NCCIICAOBAHNN 1 00pabOTKH TaHHBIX.
[Tpnobperenne conuaIbHOrO U KU3HEHHOTO OITBITA
4epe3 o0oraieHne HOBBIMU 3HAHHUSIMH.
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HTorosasi KOHTpoOJIbHAsI padoTa

Yumamenvckas cpamomHocns: pa60Ta C TCKCTOM.
EcmecmeeHHo—HayQHaﬂ epamomHocnty.; pECICHUC
CUTYAalIlMOHHBIX 3a/1a4 C HpOGJ’IeMHLIM BOIPOCOM.

32

YenoseuecTBo B bnochepe 3emuu. CocyniecTBOBaHUE

EcmecmeeHHo—Haquaﬂ epamomHocnty.; peICHUC




MMpHUPOABLI U YCJIOBCUCCTBA CUTyallUOHHBIX 3a/1a4 C HpO6J'IeMHI>IM BOIIPOCOM O110Ka
«HpOI_ICCCLI U SBJICHUS B )KMBOM IpUPOAC», IPUECMBI
IMPOBCACHU HUCCIICIOBAaHUN U 06pa6OTKI/I JaHHBIX.
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Pe3epB. MonuTopunrosas pagora. Ilpeamersl o Boigopy | 1
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Pe3epB. Mouutopunrosas pagora. [Ipeamersi o Boigopy | 1

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

1. buonorus, 10-11 xmaccel/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mox penakuueit Kpukcynosa E.A., O0miecTBo ¢ orpaHU4eHHOU
OTBETCTBEHHOCTHIO «Pycckoe CI0BO - yueOHUKY

2. buomnorus / [Naceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /IToxa pen. [Taceunnka B.B., AknnonepHoe o6mectBo «M3maTenscTBo
«IIpocsemenue»

METOJUYECKUE MATEPHAJIbI JUISA YUUTEJIA

1. borganosa T.JI., CononoBa E.A. buonorus. CipaBoYHHK JUIsl CTApIIEKJIACC-HUKOB U MOCTynmaromux B By3bel. — M.: ACT-nipecc, 2006.
2. I'onuapos O.B. I'enetuka. 3agauu. — Capartos: Jluueii, 2005.

3. MennukoB b.M. buonorusi: popmsr u ypoBau xku3au. — M.: [Ipocsemenue, 2006.

4. borganosa T.JI., CononoBa E.A. buonorusi. CipaBo4HMK JIJIsl CTapLIEKJIacC-HUKOB U nocTynaromux B By3bl. — M.: ACT-tipecc, 2006.
4. JIeicenko U.B. IToypounsie mansl. buomorus. 10 kimace. Bosrorpan, u3a-so "Yuurens",2019 ¢

5. Yepennukora [".B. [Toypounsie mnanbl. buosorus. 11 knacc. Boarorpan, uzn-so "Yuurens",2019 r

6. MyxamemkanoB W.P. Tectsl, 3aueTsl, Onumonpocs! mo ouosorun. 10-11 kmacesl.M.:"Bako",2021 r

7. VonneBa A.1O., Topraios A.B. buonorus B cxemax u Tabnunax. dddexruHas noarotropka k EI'3.Mocksa,2022 r

8. Kupuienko A.A. buosorus. CoOopHUK 3a1a4 1o reHeTuke s noAarotopku k EI'D..JIETMMOH,2023 r

9. Kupunenko A.A. MonekynsipHas 6uonorus. COOpHUK pa3HOYpOBHEBbIX 3a1anuit ans noarotosku k EI'D.JIETUOH,2018 r

10. Konecuuxos C.M. Buonorus. Dxonorus. Iloaroroska k EI'3.JIETUOH,2019 r

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
Pecypcsl, rae nMeeTcs TpaMOTHBIN OMOJIOTUYECKH U XOPOIIO CTPYKTYPHPOBAHHBIN MaTepHai JJHOO0 /IS HETIOCPEICTBEHHOTO HCIIOIb30BaHUs Ha YPOKeE,
100 IS €r0 MOJrOTOBKH.
http://center.fio.ru/method - moxymeHTHI, mporpamMmsl, ceteBbie pecypcehl. Paznen COM (cereBoe 0ObeIMHEHUE YUUTENEH -MEeTOIUCTOB) MOCKOBCKOTO
Hentpa



http://center.fio.ru/method

http://www.nsu.ru/education/i4biol/index.html - Kypc npu3Ban BeipaboTaTh NpaKTHYECKUE HABBIKKA HCIOIb30BaHMs IHTEpHET, COBEPILICHHO
HEOOXOIMMbIE COBPEMEHHOMY TPO(ECCHOHATBHOMY HUCCIIEIOBATEI0-OUOIIOTY.

http://www.altai.fio.ru/projects/group4/potok13/site/index.html TIpoext "Kaneitmockon ypokos ouosoruu". B npeanaraeMom marepuaie
MPE/ICTABIICH OMBIT PA0OTHI IPYIIIBI YUUTEIICH OMOJIOTHHU 110 MCIIOJIb30BaHUI0 MHOTOOOPa3HBIX (GOpM OpraHu3aimu o0ydeHus. MaTtepuai
NpeHA3HAYCH ISl YUUTeIe ONOoJIOruy M ydamuxcs. JlaHbl CCHUTKU Ha CIICIHATIBHYIO JINTEPATypYy.

http://www.college.ru/biology/. OtkpbiThlii KoJutek: Ononorus. Coneprkanue yueOHHKa 110 Ouosoruu. HTepakTuBHbBIC Java-anmieTsl 1
AHUMAIIMOHHBIC KApTHHKU 110 Orosioru. O030p HHTEPHET-PECYPCOB M0 OMOJIOTHU. BO3MOXKHOCTh TUCTAaHIIMOHHOTO OOYYCHUST; TECTUPOBAHUE OH-
JIafH.

http://bio.1september.ru/. DnexTpoHHas Bepcus ra3eTsbl «bHONOTHs» U CalT i yauTens «5 uay Ha ypok Ouosiorum». Bece matepuaibl, Ha OCHOBE
KOTOPBIX CO3/1aH CailT, OblIu onyOnuKkoBaHbl B razete "buonorus". Ha calite mpeacraBieHsl MaTepHaibl K ypokaM o pasaenaM: boranuka; 3oomorus;
buonorusa .Uenosek; O0mas onosorus; Ixonorus; IloaroroBka K sK3aMeHaM.

http://www.kozlenkoa.narod.ru/. Caiit Copocosckoro yuutenss KO3JIEHKO Anekcanap I'puropbeBud o npruMeHEHHH KOMIIBIOTEPA HA YpOKax
OMOJIOTHH . DTOT CAalT - MPenoIaBaTelis U IS MPEroiaBaTesiei, TeX, KT0 YIUTCS caM M YYUT JIPYTUX; OYHO M AUCTAHIHOHHO, OMOJIOTHH, XUMHH,
JPYTMM IIPEIMETaM - € IOMOIIBI0 KoMIlbtoTepa u HTEepHeT."

http://center.fio.ru/method/subject.asp?id=10000811 CeteBoe 00beAMHEHNUE METOUCTOB. B MOMOIIb yIUTETIO OHOIOTHH
http://www.livt.net/index.htm. DiekTpoHHas WILUTIOCTPUPOBAHHAS SHITHKIONE U «JKHBBIE CylIeCTBa»
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133 . KaTamor o6pa3oBaTeabHBIX PECYPCOB MO0 OHOJIOTHH
http://www.bio.msu.ru/l01/index.html#main.htm. OdunmansHeli caiiT 6uogoruueckoro dakyasrera MI'Y. O6pa3zoBaHue, MEPOTIPUATHSI, CTPYKTYpa,
TBOPYECTBO M HAy4YHAs JACATCIBHOCTD (aKkynbreTa. [IpodeccnoHanbHbIi MOUCK HAydHOH HH(pOpMaImy 1o 61osoruu. [10THOTEKCTOBBIC 0a3bl JaHHbIX.
Cpenu maTepHualioB caiiTa OJMH M3 CaMbIX OOJILITUX KaTaJIoroB pecypcoB MuTepHeT mo 6mosorun. C riaBHON CTpaHMIIBI CaiiTa ¢ IIOMOIIBIO
THIIEPCCHUIOK M CHCTEMbI HABUTAIIMU €CTh BO3MOYKHOCTh BBIMTH Ha CTPAHUIIBI HAYYHO-HCCIICI0BATEILCKUX OPraHU3aIfi 0 OUOJIOTHH, TOCMOTPETh
cTpaHu4Ky onummuaasl MI'Y no Guostorum.

http://learnbiology.narod.ru/ ITpoekt "M3y4aem Ouosoruto". MaTepuaiisl 10 BCEM KPYITHBIM pasjeiaM Ouosorud. HaydHo-monyispHbeie U
obpazoBarebHble cTaThi. CChIIKH Ha OHOJIOTHYECKHE HHTEPHET-PECYPCHI.

http://www.iteb.serpukhov.su/scch/Educat.htm VYuensie - netsim. ITymunckuii cepsep "wis aeteii ¥ poaUTENIEH, IKOJIBHUKOB M CTYAEHTOB, IIEaroroB
U METOJIMCTOB - BCEX, KTO 3aMHTEPECOBAH B TyXOBHOM cTaHOBJIcHHH MokoaeHus XXI Beka". Pa3mensl: Dkckypcuu B mpupoy - Gotorpaduu
npeCTaBUTENIEH KUBOTO MUpa. JIJist TyIH - XyI0KECTBEHHOE BOCIIPUSITUE KUBOTO.

http://www.wwf.ru/. BcemupHbiii poua auko# npupoasl. CailT M3BECTHOM MPUPOTOOXPAHHOMN OpraHu3aui. MaTtepualibl 0 IPOEKTaX, COTPYAHUKAX U
ucropun poumga. dororanepen npodeccHoHambHBIX GoTorpados. Bugeomarepuaist, uapopmaius o Bakancussx WWF. Ccbuiku Ha pecypcsl,
MOCBSIIIEHHBIC COXPAHEHHUIO OMOJIOTHYECKOTO pa3HOOOpasusl.

http://www.biolog188.narod.ru/. Caiit yunrens 6uonoruu A.I1. [lo3nHskoBa. YueHUKH HalAyT 31ech HHOOPMALIUIO K ypOKaM OMOJIOTHH, OTBETHI Ha
HEKOTOPBIE BOTIPOCH KOHTPOJIBHBIX pabOT, KOHCIIEKTHI BCEX YPOKOB IO OMOJIOTHH, a TAKKE JIyqITHe JOKIAIbl U TBOPYECKHE pabOThl. YUHTeNeil MOXKET
3aMHTEPECOBATh METOIMICCKHE PEKOMEH/IAINH, INIAHUPOBAHUE YPOKOB 110 OMOJIOTHH, KOHCIIEKTHI, & TAK)KE MYJIbTHMEIUIHBIC pa3pabOTKH yPOKOB,



http://www.nsu.ru/education/i4biol/index.html
http://www.altai.fio.ru/projects/group4/potok13/site/index.html
http://www.college.ru/biology/
http://bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://center.fio.ru/method/subject.asp?id=10000811
http://www.livt.net/index.htm
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133
http://www.bio.msu.ru/l01/index.html#main.htm
http://learnbiology.narod.ru/
http://www.iteb.serpukhov.su/scch/Educat.htm
http://www.wwf.ru/
http://www.biolog188.narod.ru/

KOTOPBIC MOYKHO CKauaTh C CaliTa B IEMO-BEPCHH, & €IIIe U TOTOBBIC COOOIICHHS M0 MHTEPECHBIM BOIIPOCAM OMOJIOTHH.
http://school.holm.ru/predmet/bio/ - llIxonbHbli Mup: bronorus. Katanor o0pa3oBarelibHBIX PECYpCOB 10 OHOJIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce obpa3oBanue: bruosorus. Karanor cchiiiok Ha 0Opa3oBareiibHbIe pecypchl MIHTEpHETa 110 pa3aeny
"Buonorus"
http://www.history.ru/freebi.htm/ - Becruatabie o0y4aromine nporpaMmMsl o OUOJIOTUN
http://www.websib.ru/noos/biologi / - Paznen o 6uonoruu. Kosekiuu cchliiok Ha Ouosioruyeckue pecypesl MHTepHeTa: 0a3bl JaHHBIX, OMOIHOTEKH,
CIIpaBOYHAs IUTEPATYpa, 00YUYArOIIHE TPOTPAMMBbI IIKOJIbHBIX KYPCOB U CIICIIKYPCOB 110 OMOJIOTHH, IPOSKTHI, MATEPHAJIBI K YPOKaM, OJIMMITHAIB,
nHpopmanus s abUTYpUEHTOB
http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ - TTyreBoaurens "B mupe Hayku" miist mikoabHUKOB. Pa3ien buosorus. ®@parMeHTs MocoOust
"Ox3aMeHaTOpbI-0MoJiorn — abutypuenty" ans yuamuxes 10-11 knaccos. YcenoBus mposeaeHus nepBoro typa CopocoBCKOM OIUMMIHAbI IS
IIKOJIHUKOB 110 OMOJIOTHUH.
http://nrc.edu.ru/est/r4/ - buonoruyeckas kapTuHa Mupa. Pa3nen KOMIObIOTEpHOTO yueOHHKa, pa3padoTanHOro B MockoBckoM ["ocynap cTBeHHOM
OTKpBITOM YHUBEpcUTETE. B 0CHOBE KOMIBIOTEPHOTO YueOHMKA — MH(OPMALIMOHHO-CIIPABOYHbIHN, Y4eOHO-TMCKYCCUOHHBIN U TECTOBBIN MaTepHall 1o
CIIEIYIOLIMM TeMaM: HUJiesl YBOJIIOLIUH KHUBOH pupoibl, Teopust Y. /lapBrHa, 3aKOHBI HACIEICTBEHHOCTH, PA3BUTHE SKOCUCTEM, KOHIICTIIIHH
MPOMCXOKICHUS KU3HH, PA3BUTHE )KU3HH Ha 3eMIie, MPOUCX0XKICHNE YeIOBEKa, aHTPOIOJIOTHS KaK HayKa
http://www.edu.yar.ru/russian/pedbank/sor_uch/biol/ - baunk mepeaoBoro meaaroruuecKoro OmbITa — OHOJOTHS
http://genetics.timacad.ru/works_paperl.htm. - Martepuaisl JeKIuii, YuTaeMbiX B TUMHPSI3EBCKOM aKaJeMUH, a TAK)Ke HHTEPECHBIC MAaTEPHAITBI 10
Pa3IMYHBIM MPOOIEMaM IeHETHKHU, MOJICKYJISIPHOW OMOJIOTHH, OMOTEXHOJIOTHH, CEJICKIIMU U CEMEHOBO/ICTBA.
http://www.npacific.ru/np/library/publikacii/tokranovl/titul.htm -«Y auBHuTENbHBIC TBOPEHHS IPUPOIB). 3HAYMTEIHHOE KOJIMYECTBO IMEPEBEICHHBIX
A. M. TopkaHOBBIM cTaTell U COOOIIECHUH O PA3TUYHBIX JUKOBUHHBIX OOMTATENSIX 36MJIM M YAUBUTEIBHBIX TBOPEHUSAX MPUPOIBI (TI0 MaTepuagam
x)ypHana «National Geographicy).

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHUE

=

Texuuueckue cpeacra o0yuenus: Hoyroyk HP 650, I[Ipoekrop Optoma, Kononku, DkpaH npoeKIIMOHHBIA aHTHOIMKOBBIN

Tabmuiel: OotaHuka 1, boranuka 2, 300iorus 1, 30omorus 2.

3. Penbednbie TaOMUIBI: TAOMUIBI: pACTUTENbHAS KJIETKa, apXEONTEPHUKC, BHEIIHEE U BHYTPEHHEE CTPOCHHE KOPHS, KIIETOYHOE CTPOCHHUE JINCTA,
KJIETOYHOE CTPOEHHUE CTEOIIsI, 3epHOBKA MIIICHUIIbI, BHYTPEHHEE CTPOSHUE SIEPHIIbI, BHYTPEHHEE CTPOEHHUE PHIObI, BHYTPEHHEE CTPOCHUE COOAKH,
BHYTpPEHHEE CTPOCHHE TONy0si, BHyTPEHHEE CTPOEHUE OPIOXOHOTOTO MOJUTIOCKA, BHYTPEHHEE CTPOSHUE JI0KIEBOTO YePBs, BHYTPEHHEE CTPOCHUE
KYKa, BHYTPEHHEE CTPOCHUE JISTYILKH.

N
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. Mogenu: cTebenb pacTCeHus, CTPOCHUC KOPHA, CTPOCHUC JINCTA, IBCTOK rOpoXa, IBETOK KAIlyCThI, IBCTOK KapTO(beJISI, OBCTOK IIOACOJTHCYHHM KA,

[[BETOK IIICHUIbI, [IBETOK TIOJIbIIAHA, IIBETOK 510J0HN. KOMIUIEKT Moieneii CTpoeHHsl MO3ra MO3BOHOYHBIX, JIAHIIETHUK, CKEJIET KOHEYHOCTEH
JIOUIaI! ¥ OBIIBI, CKEJIET KOCTHCTOM PHIOBI, CKEJIET KPOJIHMKA, CKEJIET KPBICHI.

Mymspxu: Habop MyIspKeit rpu0oB, Habop MyIIsbKel oBolel, Habop MyspKei ppyKTOB.

Muxkponpenapatbl: boranuka (koMIuiekT). 300J10rus (KOMIUIEKT).

. IlocoOust nuHamMuyecKue: pa3HooOpas3ye BBICIIUX XOPAOBHIX, pa3HOOOpa3ue HU3IINX XOPAOBBIX, CTPOSHHE U pa3HOOOpa3uH MPOCTEHIITN X,

pa3zHooOpa3ue 0eCrI03BOHOYHBIX, Pa3HOOOPA3Ue BHICIINX XOPIOBBIX, pa3HOOOpa3ne HU3IIMX XOPIOBBIX, SBOJIOIUS BAKHEHIIINX CHCTEM OPTaHOB
MMO3BOHOYHBIX )KUBOTHBIX, CTPOCHHUE U PA3HOOOPa3UH MPOCTEHIINX, IUKIIBI PA3BUTHSI IEUEHOYHOTO COCANIBIINKA U OBIYBETo LETHS, CTPOCHHE U
Pa3MHOKEHHE TUIPHI, PA3BUTHE KOCTHOM PHIOBI, Pa3BUTHE MTUIl U MIIEKOMTUTAIOIIETO, PA3BUTHE HACEKOMBIX.

. Konnekmumu: PaKOBHUHBI MOJIJIFOCKOB, MAJICOHTOJIOTHYCCKA.

OBOPYJIOBAHMUE JIJIsI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKNX PABOT, JEMOHCTPAIIUI

HabOp XMMUYECKOM MOCY/AbI ¥ MPUHAUIEAKHOCTEN 17151 1TabOopaTOPHBIX padoT Mo OnoJIorun
Ha0Op XUMUYECKON TOCYBI U MPUHAIICKHOCTEN TT0 OMOJIOTHH IS IEMOHCTPAIIMOHHBIX padboT
MITATUB JJAOOPATOPHBIN KOMOMHUPOBAHHBIN

Jymna py4yHast

MHKPOCKOT IIKOJIbHBII
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