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IMNOACHUTEJIBHAA 3AINIUCKA

[Ipu pa3paboTke mporpaMMel MO OHOJIOTHH TEOPETUYECKYIO OCHOBY JUIS
OTpeeNieHUs] TOAXOA0B K (OPMHUPOBAHUIO COJEpXKaHUS Y4eOHOTO IpeaMeTa
«buonorus» cocraBunu: KoHNentyaneHele mojoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIei, COJEpIKaHHs, pE3yJbTaTOB OOydYeHUs WU
TpeOOBAHUI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENsIX U
NPUHIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmiero oOpazoBanus B Poccuiickot @enepaiuu, a Takke IMOJOXKEHHS O
cnenuduke OMosoruu, e€ 3Ha4eHUM B 1MO3HAHUU KUBOH NIPUPOJIBI U 0OECIICUEHUH
CYLIECTBOBaHMs 4YesoBeueckoro oodmectBa. COriacHO Ha3BaHHBIM IOJIOKEHUSM,
orpezesieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouojoruu [Aa€r NpeaCTaBICHHE O Leidx, 00 obmei
cTpaterud OOy4YeHHs, BOCHUTAHUS W PA3BUTHS OOYYAIONIUXCS CPEICTBAMHU
yueObHOTO TIpenmera «buomorus», ompemensier o00s3aTeNnbHOE MpPEeaMETHOE
coaepkaHue, €ro CTPyKTypy, pacmpeaeNneHue Mo paszieraM U Temaw,
PEKOMEHYEeMYIO TIOCIIeI0OBATENBHOCTh U3YYEHHUsI Y4eOHOro Marepuana ¢ y4éToM
MEXIPEJIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4aroIInXCsl.

B nporpamMe 1o OHOJOrMM TaKKe YUYUTBIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeJIMETHBIM M TPEJAMETHBIM pe3ysibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHWJIOB  y4eOHO-TIO3HABATEILHOM
ACATEIILHOCTH/YI€OHBIX JCHCTBHH OOy4JarONIMXCS 110 OCBOCHHIO COIEpPKaHUS
OMOJIOTUYECKOTO 00pa30BaHUSI.

B nporpamme no ouonorun (1011 kmaccel, 0a30BbIii YPOBEHB) peaIM30BaH
MPUHIMIT TIPEeMCTBEHHOCTU B M3y4Y€HMHU Ouosioruu, Onarogapss 4emMy B HEH
MPOCMATPUBACTCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHUMN, CBS3aHHBIX C
(hOpMHUpPOBAaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMS, LIEHHOCTHBIX
OpUEHTALMNA JTMYHOCTH, SKOJOTUYECKOTIO MBILIJICHUS, PEACTABICHUI O 3J0POBOM
oOpase XKHM3HM U OCPEKHBIM OTHOIICHHEM K OKpY’Kalolleh IMPUPOIHON cpeje.
[TosTomy Hapsily ¢ M3ydeHHEM OOIIEOMOJOrHYECKMX TEOPHid, a TaKXe 3HAHUH O
CTPOCHHH KMBBIX CUCTEM PA3HOI'0 PaHra M CYLUIHOCTH OCHOBHBIX IPOTCKAOIIMX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTHH YIEICHO BHUMAHHE HCIIOIb30BAHHIO
MOJTyYCHHBIX 3HAHWH B MOBCEAHEBHON JKU3HU U1 PEIICHUS MPUKIAIHBIX 3371a4, B
TOM 4Hclie: MPOMUIAKTUKU HACIEACTBEHHBIX 3a00JEBaHUN YEJIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUIECKU
IIEIECO00Pa3HOT0 TOBEJCHUS B OKPYXKAIOUMIEH NPUPOTHOU Cpeje, aHaam3a
BJIUSIHUS XO3SUCTBEHHON JESATEIbHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX M
UCKYCCTBEHHBIX IKOCUCTEM. Y CHUIICHHE BHUMAHUS K MPUKJIATHONW HAMPaBIEHHOCTH
yueOHoro npeamera «buonorus» npoaUMKTOBAaHO HEOOXOJAMMOCTBIO OOecreueHMs



YCIIOBH JUISl peIlIEHUs] OJJTHOM M3 aKTyaJbHBIX 3ajay IIKOJIbHOIO OMOJOTrHYeCKOro
oOpa3oBaHMsi, KOTopas mpeamnojaraer (GopMUpPOBaHHE Yy  OOy4aroIIUXCS
CIIOCOOHOCTH  aJIaliTUPOBATBC K H3MEHEHUSIM JIMHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHUPA.

Buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET Ba)KHOE
mecto. OHa oOecnieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHHUHA O
HAYYHOW KapTHHE MHUpPA, paciIupseT U 0000IIaeT 3HaHUS O KUBOH MpUpoje, e
OTJIMYUTEbHBIX NPHU3HAKAX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUHU, CO3AaéT
YCIOBHMSL  JUIsi:  TIO3HAHMSI  3aKOHOB  KMBOW  MPHUPOJbI,  (opmMUpoBaHUs
(OYHKIMOHAJILHOM TIpaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3omacHoro ooOpasza
’KM3HU, SKOJIOIMYECKOTO MBIILIEHUS, IEHHOCTHOTO OTHOUICHHS K )KHBOW MPUPOJE
Y YEJIOBEKY.

bosbioe 3HaueHHEe OMOIOTHS UMEET TaKyKe I PEIICHUsT BOCTTUTATEIbHBIX U
pa3BUBAIOIIMX  3aga4  CpeAHero  obmiero  oOpa3oBaHUs,  COUMATU3ALMU
oOyuaromuxcs. M3yuenne Ouonornn obecneynBaeT yciaoBus A (pOpMHpPOBAHUS
UHTCIUICKTYabHBIX, KOMMYHHUKAIIMOHHBIX ¥  HMH(MOPMAIMOHHBIX  HAaBHIKOB,
ICTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIlUM OUOJOTUYCCKUX 3HAHUU C
MPEICTaBICHUSMU U3 JAPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHU
u reorpadun. Ha3zBaHHbIe MOJMOKEHUSI O MPEAHA3ZHAYCHUH Y4YEOHOTrO Mpeamera
«buonorus» CcocTaBUIM OCHOBY JUIS OINpEACNICHUs] TMOJAXOA0B K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COACpkKAHMsI, IPEACTABIEHHOIO B MPOrpaMme IO
OMOJIOTHH.

OTt6op coneprxanus yueOHOro mpemamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C NO3ULMI KYyJbTypOCOOOpPa3HOr0 NOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYaroluecs: JOJKHBI OCBOWTHh 3HAHUS M YMEHHSI, 3HAYMMBIC [IJIs
dopmupoBanusi 0OO0IIEH KyJIbTYpBl, OMNpPEICISIONINE aJeKBAaTHOE IMOBE/ICHUE
YEeJI0BEKa B OKPYKAIOMICH MPUPOIHON Cpelie, BOCTpEOOBAHHBIE B MOBCEIHEBHOU
KU3HA M TPAKTUYECKON JAesTelbHOCTH. Oco00e MeCTO B ITOM CHUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBI CO/ICPKAHUSL, KOTOPbIE CIIy)KaT OCHOBOM JUIst (POpMHUpPOBaAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTCCTBCHHO-HAYYHOW KapTUHE MHUpa U
LUEHHOCTHBIX  OPHUEHTAUUSX  JIMYHOCTH,  CIIOCOOCTBYIOUIMX  IyMaHU3alUU
OHMOJI0rn4YecKoro 00pa3zoBaHusl.

CTpyKkTypupOBaHHE COACpkKaHUs Y4YEOHOro Marepuaja B IPOrpaMMeE I10
OMOJIOTMM OCYILECTBJIIEHO C YYETOM NPUOPUTETHOTO 3HAUCHHUS 3HAHHWHA 00
OTJIMYUTEIILHBIX OCOOCHHOCTSX )KUBOM MPHUPOJIBI, O €€ YPOBHEBOW OpraHMU3alud U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYpE yueOHOro npeamera «buonorus»
BBIJICJICHBI CIICAYIONINE COJEpKATE/IbHbIC TUHUH: «bruonorus kak Hayka. MeTobl
HAy4yHOTO mMo3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHusMm Kak



Ounosnoruyeckas cucrema», «Cuctema M MHOroo0Opasue OpraHMYECKOro MHUpay,
«IBOJIOUMA KUBOU PUPOABD?, « IKOCUCTEMBI U ITPUCYILUE UM 3aKOHOMEPHOCTH.

Ilenp u3yuenuss yueOHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHUE  OOYyYaIOIIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAJIBLHOU
OpraHu3allMM JKMBBIX CHCTEM pA3HOTO paHra M MNPUOOPETEHHE YMEHUM
WCIIOJIB30BaTh ATH 3HAHWS 11 TPAMOTHBIX JIGUCTBHII B OTHONIEHWH OOBEKTOB
’KUBOU TIPUPOJIBI ¥ PEUICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTuskenue 1enu u3ydeHusi ydyeOHoro npeamera «buonorus» Ha 6azoBom
ypOBHE o0ecreurnBaeTcsi penieHueM CIeIyIONInX 3a/1ay:

OCBOCHHME OOY4YalOIIMMHUCS CHUCTEMbl 3HAHUN O OMOJIOIMYECKUX TEOpHUsX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUI0Te3aX, MIPaBUiiax, CIyKaluX OCHOBOM
i (OPMUPOBAHMSI TMPEICTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O
METOJIaX HAay4YHOTO TO3HAHMS, CTPOSHUH, MHOT000pa3ui U 0COOCHHOCTSX KHBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHH3AIlMH, BHIIAOIINXCSA OTKPBHITHAX U COBPEMEHHBIX
HCCIEI0BAHUSIX B OHOIOTHH,

(opMupOBaHHE y OOY4YAIOIIMXCS MO3HABATEIbHBIX, WHTEIUIEKTYaJIbHBIX WU
TBOPUECKUX CMOCOOHOCTEH B MPOIECCE aHalIM3a AAHHBIX O MYTAX pPa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IJIS0B, UJEH U TOJIXOJ0B K HU3YYEHHUIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpTraHU3aIlNH;

CTaHOBJICHHME Yy oOydaroumxcs oOwmed KyJabTypbl, (YHKIHOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHSATH U OLICHUBATDH SIBJICHHSI OKPYKAIOLIETO
MUpa JKMBOW MpPUPOJLI HAa OCHOBAaHWHM 3HAHWW W OMNbITA, MOJYYEHHBIX IPH
M3y4eHUHU OMOJIOTHH;

(¢opMHpOBaHHE Y OOYYAIOIIMXCA YMEHHH WIUTFOCTPUPOBATh 3HAYECHHE
OMOJIOTUYECKUX 3HAHUU B TMPAKTUYECKOU JIESATEIHHOCTH YEJIOBEKA, DPA3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHS YEJTIOBEKOM >KHBOM
MIPUPOIBI, HEOOXOIMMOCTU OEPEKHOTO OTHOLICHUS K HEH, COOTIOICHHS A TUUYECKUX
HOPM I1pU MPOBEACHUN OMOJIOTHYECKUX UCCIICIOBAHMM;

OCO3HAHHME I[ICHHOCTU OWOJIOTMYECKUX 3HAHUU Ul TOBBILICHUS YPOBHSA
HKOJIOTMYECKOM KYJIbTYPBI, AJis1 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

NPUMEHEHUE NPUOOPETEHHBIX 3HAHUI M YMEHUI B MIOBCEHEBHOM JKU3HU JULS
OLICHKH ITOCJIC/ICTBHI CBOCH ACATEIBHOCTHU [0 OTHOLICHUIO K OKPYKaIOILEH cpele,
COOCTBEHHOMY 3I0POBbIO, OOOCHOBaHME M COOJIIOJCHHE Mep HPOPUIAKTUKA
3a00JIeBaHUI.

B cucreme cpennero obmero ob6pazoBanusi «buomnorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISETCS OOS3aTEIbHBIM Y4YEOHBIM NPEIMETOM, BXOJSAIIUM B
cocTaB mpeaMeTHOH ob6acTu « EcTecTBeHHO-HAay4YHbBIE TIPEIMETHD).



Jls u3ydenust Onosioruu Ha 6a30BOM ypOBHE CpeIHEro o0uiero oopa3oBaHus
orBojauTcsa 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Heneno), B 11 knacce — 34
yaca (1 yac B HeJieJ10).



COIAEPKAHUE OBYUEHUSA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JAPYTMMH €CTeCTBEHHBIMU Haykamu, (uiocoduei, 2TUKOM, ICTETUKON U MPaBOM.
Ponp Owosioruun B (popMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo/1bl TO3HAHUS KUBOW NTPUPO/bI (HAOIF0IEHHE, SKCIIEPUMEHT, OIUCAHUE,
U3MEpeHue, KiaacCHpUKalMsA, MOJEIUpPOBaHUE, CTaTHCTHYecKas o0paboTka
JTaHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. Jlapsun, ['. Mennens, H. K. Konsos, JIx. Yorcon u ®@. Kpuk.

Tabnuiet u cxembl: « MeTObI MO3HAHUS JKUBOM TIPUPOIBI.

JlabopaTopHbie H NpaKTHYECKHE PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcronb3oBaHue pasziM4HBIX METOIOB IpPHU
U3Y4YEHUU OMOJIOrMYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeAMET U3ydeHus: Ouosioruu. OTinune
’KUBBIX CUCTEM OT HEOPIraHUYECKOW ITPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHu3aiii OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJISIHUOHHO-
BU/IOBOM, YKOCUCTEMHBIN (OMOT€01IeHOTUYECKUH ), OnoChepHBIi.

JleMOHCTpanum:

Tabnuupl 1 cxembl: «OCHOBHBIC MPU3HAKHU KU3HU», «YPOBHU OpTaHU3AIUU
YKUBOM TIPUPOIBIY.

Oo6opyioBanue: mojesb MoJiekysbl JJTHK.

Tema 3. XumMu4eCKHi COCTAB H CTPOCHHE KJICTKH.

XUMUYECKHA COCTAB KJIETKH. XUMHUYCCKUE 3JIEMEHTBHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTBL. Boaa 1 MUHEpallbHbIC BEIICCTBA.

@yHKIIMM BOABI M MHUHEPAJBbHBIX BEMIECTB B KieTke. llomnepkanue
OCMOTHYECKOro OaaHca.

benku. CoctaB u ctpoeHue O0€IKOB. AMHUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHumbie 1 3aMEHUMBIE aMUHOKUCIIOTHI. AMHUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MONEKynbl (TEpBUYHAS, BTOPUYHAS, TpPETUYHAS W
4YeTBEpTUYHAsA CTPYKTypa). XUMHYECKHE CBOWCTBa O€JIKOB. buomoruyeckue
(byHKIMH OEJIKOB.



depmenTsl — Ouonormyeckue Karaiauzatopbsl. CrpoeHue (epMeHTa:
aKTUBHBII 1eHTp, cyOcrparHas cneuuduuHoctb. KodepmeHTbl. BuTamMuHbL
Orinuust GepMEHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrineBoapl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U JAe30Kcuprubo3a),
aMcaxapuabl  (caxapo3a, JIaKTO3a) UM IOJIMcaxapuibl (Kpaxmaj, TJIMKOTCH,
1eJuIr03a). buonornyeckue GyHKIMM yTriieBOIOB.

Jlumuaer:  Tpurmuuepuabl, QGocdomunuael, crepounsl. [ uapodunbHO-
rupodoOHbIe  cBoMcTBa. buonornyeckue GyHkuuu unuaoB. CpaBHeHHE
YIJI€BOIOB, OEJIKOB U JIMIHUJIOB KAK UCTOYHUKOB 3HEPTHHU.

Hyxneunnoseie kucnotrel: JIHK u PHK. Hykineoruabsi — moHOMEpbI
HyKJIeMHOBBIX KHCJIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenune n pynkiuun PHK.
Bunsl PHK. AT®: ctpoenne u QyHKIHH.

[luTonorus — Hayka o kietke. Kiierounast Teopust — mpuMep B3auMOICHCTBHUS
uaei 1 pakToB B HAYYHOM MO3HAHUM. MeTO/bl N3YUEHUS KIIETKH.

Knetka xak memoctHas »kuBasg cuctema. OOmmMe TMpPU3HAKKA KIIETOK:
3aMKHyTasi HapykHasi memOpana, monekynsl JIHK kak renernueckuii anmapar,
CHCTEMa CHHTE3a OenKa.

Tumnsl KIETOK: JyKapUOTHYECKas M TMpokapuoThueckas. (OcoOeHHOCTH
CTPOEHUST TIPOKApHOTHYECKOM KiIeTku. Knerounas crenka Oakrtepuii. CTpoeHue
IYKAPUOTHUYECKON KJIETKUM. OCHOBHBIE OTJIMYMS PACTUTEJIbHOW, >KUMBOTHOM U
rpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIMKC, HX
¢yHkumu. Ilnazmatnueckas memOpaHna, e€ cBoiicTBa U pyHkuuu. Lluronnasma u eé
opranoujibl. OjHOMeMOpaHHble opraHouabl kietku: IIIC, anmapat I'osibxw,
mu30coMbl.  [107TyaBTOHOMHBIE OpPraHOWIBI KJIETKUA: MHUTOXOHJIPUHU, TUTACTHIBI.
[IpoucxoxaeHne MUTOXOHJApUM © TiacTua. Buael mmactua. HememOpaHHBIC
OpraHoOM/Ibl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOJIU, PECHUYKH,
KryTukd. OyHKIIUA OPraHOUI0B KJIeTKH. BritoueHus.

SAnpo — peryaatopHblii LHeHTp KiIeTku. CTpoeHue siapa: sjaepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeUIecTB B KJIETKE.

JdeMoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIsanu, M. llIneinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Jnarpammel:  «PacnpeneneHne  XMMHYECKHX  3JIEMEHTOB B HEXHUBOH
npupoze», «PacnpeneneHne XUMHYECKUX JIEMEHTOB B KUBOU MPUPOJICY.

Tabmuuer u cxemsl: «[lepuomgmueckas Tabnuila XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoJeKyIbl BOJABDY, «bruocunTtes 0enkay, « CTpoeHne MOJIEKYJIbI OeIKay,
«Ctpoenue depmentay, «Hyknennosbie kuciotel. JJHK», «CtpoeHue mosiekysibl



AT®Dy», «CTpoeHHEe 3yKapUOTHYECKON KIIETKH», «CTpPOCHHE MKUBOTHOM KIICTKHY,
«CrpoeHne pacTUTENbHOM KIIETKH», «CTpOeHHE IPOKAPHUOTUYECKON KIIETKHY,
«CrpoeHue sjipa KIETKU», « Y rineBoab», «JIunuas.

OO0opynoBaHue: CBETOBOW MMKpPOCKOI, OOOpYyAOBaHUE sl NPOBEACHUS
HAOJIIOICHUM, H3MEPEHMI, HKCIIEPUMEHTOB, MHUKpONpENnaparbl pPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHUAIBHBIX KIIETOK.

JlabopaTopHble H NpaKTHYECKHE PadoThI:

Jlaboparopnas pabora Ne 1. «M3yueHue KaTaiUTHYECKOM AaKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIa3bl MK KaTajiasbl)».

Jlaboparopnas pabora Ne 2. «M3ydyeHue CTpOEHHUS KIETOK PpPaCTECHMH,
’KUBOTHBIX M OaKTEpHil 1MOJ MHKPOCKONOM Ha IOTOBBIX MHKpOIIpenaparax u ux
OTHCaHUE.

Tema 4. ’KusHe1eiTeJIbHOCTH KIETKH.

OOMeH BeliecTB, WM MeTa00JIu3M. ACCUMMIAIMS (TUIACTUYECKUI 0OMEH) U
TUCCUMIIISIIUS (DHEPreTUYECKU OOMEH) — JBe CTOPOHBI €IMHOTO TpoIecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEHIECTB U JHEPrUU B TMOHUMAHUU
MeTabonusma.

Tunsr oOMena BerecTB: aBTOTPO(GHBIA U reTepoTpodubiit. Pois depmenToB
B 0OMEHE BEIIECTB M MPEBPANICHUN YHEPTUU B KIIETKE.

®orocunrte3. CseroBas W TeMHoBas (a3pl  ¢doTocuHTe3a. Peakuuu
dhortocunre3a. DpdexkTuBHOCTh PoTocHHTE3a. 3HAYeHUE (POTOCHHTE3A I KU3HU
Ha 3emuie. Biustnue ycioBuid cpejibl Ha (POTOCHHTE3 U CIIOCOOB! MOBBIIIEHUS €ro
IIPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOLe OakTepun. 3HAYeHUEe XEMOCHHTEe3a IS
’KU3HU Ha 3emie.

DHepreTrueckuii oOMeH B KJeTke. PaciiernjieHue BemecTB, BBIACICHHE H
aKKyMYJUPOBAaHHE DHEPrUUM B KJIETKE. OTambl HJHEPreTHUYECKOro oOMeHa.
['mukonu3. bpoxxenune u ero Bumbl. KuciopogHoe OKHCIEHHE, WU KIETOYHOE
JbIXaHHUe. OKHCIIUTEIBHOE bochopunupoBaHue. D dekTUBHOCTD
HEPreTHYECKOro oOMeHa.

Peakuuun MarpuyHoro cunre3a. ['eHernueckas wuHdopmauus u JHK.
Peanuzanus reHeruueckoil MH(OpMaUMU B KIETKE. ['€HETHYECKHH KOA U €ro
cBoiictBa. Tpanckpunims — Marpuunblii cuate3 PHK. Tpancmsiuus — Ouocunres
Oenka. Dtanbl TpaHcaauuud. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OmocuHTese Oenka.

Hexnerounsie Gpopmsl sxu3nu — BUpychel. Mcropus otkpsitus Bupycos (/1. U.
NBanoBckwuit). OCOOEHHOCTH CTPOCHHS U JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bone3nu pacTeHHil, JKUBOTHBIX M YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynozneduimra yenoseka (BUY) — BozOyautens CITHM/]a.



OOparHasi ~ TpaHCKpHMINIMs, peBepraza W uHTerpasza. I[Ipodunakruka
pacrpocTpaHeHHsI BUPYCHbBIX 3a00JIeBaHUA.

Jdemoncrpanuu:

[Toprpersr: H. K. Koneuos, /1. M. MBanosckui, K. A. Tumupsizes.

Tabmuupsr 1 cxembl: «Tunel nuranus», «Metabomuzm», «MHUTOXOHIPHUS»,
«DHEPreTHYecKui oOMeH», «Xmoportact», «Porocunresy, «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eneTnueckuit Kom»,
«Bupycse», «baktepuodaru», «CtpoeHue u xkuzHeHHbIM Uk Bupyca CIIN/la,
oakrepuodara», «Permmukanus JJHK».

OOGopynoBanue: mojaenu-ammnkanuu «Yasoenue IHK u tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KiIeTku», moaeib cTpykrypsl [JHK.

Tema S. PazMHOKeHHe M MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHbIit LMK, WM JKU3HEHHBIM LUKI KiIeTku. MHTepdaza m MHUTO3.
ITpoueccel, mporekaromue B HHTepdaze. Pernnumkanus — peakuus MaTpUYHOTO
cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL.
JlunnouaHeli W TAIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHBI.
[{uTosornueckue OCHOBBI Pa3sMHOKEHUS U MHAUBUAYAJbHOTO  Pa3BUTHUA
OPraHu3MOB.

Jlenenne kietkun — muto3. Ctagumu mutosa. [Ipoueccel, mpoucxoasnme Ha
pa3HbIX CTAAUAX MUTO3a. BUOIIOrHYECKUI1 CMBICIT MUTO3A.

[Tporpammupyemasi rubesb KJIETKH — aromnTo3.

dopmbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosioe U nosioBoe. Bujbl Oecnosioro
pa3MHOXKEHMS: JEJICHUE HaJBOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXkeHHE. MICKyCcCTBEHHOE KIIOHMpPOBaHWE
OPraHu3MOB, €0 3HAYEHHUE JIJIS CEIEKIIUU.

[TosoBOE pazmMHOKEHME, €0 OTIIMUUS OT OECTIOOrO.

Meiio3. Cranguu wmeio3sa. [Iporiecchl, mMpoucxosiine Ha CTaAusIX Menos3a.
[loBenenne xpomocom B Meio3e. Kpoccunrosep. buomormdeckuii CMbICT U
3Ha4YCHUE MeHo3a.

['amerorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KIETOK Yy IKUBOTHBIX.
[TosioBbIE sKese3bl: CEMEHHUKU U ssMYHMKU. OOpa3oBaHue W pa3BUTHUE IOJIOBBIX
KJIETOK — rameT (CIepMaro30Mjl, SHIEKIEeTKa) — CHEPMAaTOreHE3 M OBOICHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKJIETOK M CcrepMaro3ouaoB. OIuiogoTBOpPEHHUE.
[TapTenorenes.

WnauBuayansHoe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE  pPa3BUTHE
(»™mOpuorenes). Drtanbsl SMOPUOHAIBHOTO PA3BUTHS y TMO3BOHOYHBIX JKMBOTHBIX:
apoOneHue, racTpyisiuus, opranoreHes. [loctomOpuonansHoe pazButue. THUIbI
MOCTAIMOPHOHATILHOTO PAa3BUTUS: TIPAMOE, HEMNpsaMoe (JIMYuHO4YHOE). BrusHue



Cpellbl Ha pa3BUTUE OPraHMU3MOB, (PAaKTOPbI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIE
YpOJCTBa.

Poct m pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTaJNH Pa3BUTHS.

JdemoHcTpanum:

Tabmuuer u cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY», «JlBoliHOE
OTUIOIOTBOPEHUE Yy IIBETKOBBIX pacTeHMil», «BeretaTuBHOE pa3MHOKEHHUE
pacreHuit», «J/lenenne kietku Oakrepuit», «CTpOEHHE TMO0JOBBIX KIETOK»,
«Ctpoenue xpomocoMbl», «Knerounsiii mukny, «Permmukanus JHK», «Mutos»,
«Meiio3zy», «lIpsimoe u Henpsimoe pa3BuTue», «l'aMeToreHes y MJICKOMUTAIOIMINX U
yesioBeKay, «OCHOBHBIC CTAIUU OHTOTEHE3a.

OobopynoBaHue: MUKPOCKOII, MUKpONpEenapaTsl «CnepmaTo301/1bl
MJIEKOITMTAIOLIEro», «SHIeKIeTka MIeKonuTaromero», «KapuoknHes B KJeTKax
KOpeIlIKa JIyKa», MarHUTHas MOJENb-aluiuKausa «Jlenenue KIeTku», MOAEIb
JIHK, momens meTadazHoit XpOMOCOMBI.

JlabopaTopHble H NpaKTHYEeCKHEe PadoThI:

Jlabopatopuas pabGota Ne 3. «HabOmomenue MuTOo3a B KIETKaX KOHYMKA
KOpeEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGoparopnas pabora Ne 4. «/M3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha
rOTOBBIX MUKpOIIpenaparax».

Tema 6. Hacjie1cTBEHHOCTH H H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3agaun reHeTHKH. VicTopus pa3BUTHS reHETHKHU. PoJIb IIUTOJIOTHH
U SMOpPUOJIOTMM B CTAHOBJICHMM TIe€HETHKU. Bkinaj pocCHiiCKUX M 3apyOeKHbIX
YU4€HBIX B pa3BUTHE TIE€HETUKH. Meroabl TeHETHKH (TrMOpUA0JOTHYECKUH,
LUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHeTHUeCKuii). (OCHOBHBIE TI'€HETUYECKUE
noHATHS. ['eHeTnyeckasi CUMBOJIMKA, UCTIOIb3yEMasi B CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUA MPU3HAKOB, YCTaHOBIEeHHBIE [. Menaenem.
MoHoruOpuHOe CKpellMBaHUE. 3aKOH €IUHO-00pa3us TUOpPHUIOB TEPBOTO
nokosienus. [IpaBwio AOMHMHMpOBaHMS. 3aKOH pacUICIUICHUS IPU3HAKOB.
['unore3a ynctoTsl ramet. [logHOE U HEMOTHOE JOMUHUPOBAHUE.

JluruOpuaHoe  cKkpelMBaHMe. 3aKOH  HE3aBUCHMMOIO  HAClEHOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUAHOIO  CKPEILMBAHUA.
Ananusupyromiee ckpenBanue. Vcrnonb3oBaHne aHAIM3UPYOLIETO CKPEIIUBaHUS
IS OTIPEICTICHUSI TEHOTHIIA OCOOH.

CuenieHHoe  HacinenoBaHue npusHakoB. PaGora T. Moprana 1o
CIIETUICHHOMY HACJIeI0BaHUIO TeHOB. HapyineHnue crernieHus TeHOB B pe3ysbTaTe
KPOCCHUHTOBEpa.

XpoMOCOMHast TeOPHsI HACIIEICTBEHHOCTH. | eHeTHYeCcKue KapThl.



['eHeTuka mnosia. XpoMOCOMHOE OMpEICIICHUE 10J1a. AYTOCOMBI U IIOJIOBBIC
XpOMOCOMBI. ['OMOramMeTrHble W reTeporaMmeTHbie oOpraHu3mbl. HacienoBanue
[IPU3HAKOB, CLCIUICHHBIX C ITOJIOM.

M3meHunBoCTh. BHbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HACJIEACTBEHHAS.
Pone  cpeapl B HEHAcCHEJACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOaU(DUKAIIMOHHONW U3MEHUMBOCTU. BapuanmoHHbIi psl U BapuallMOHHASI KPUBAs.
Hopma peakuun npusnaka. KonnuecTBeHHbIE M KAYECTBEHHBIE MPU3HAKH U UX
HOpMa peakiuu. CBoicTBa MOJAU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBeHnHasi, WM TeHOTHIIMYECKAsi, M3MEHUYMBOCTh. KoMmOuHaTHBHAs
W3MEHYMBOCTb. Meio3 © TOJOBOM MpoOIECC — OCHOBA KOMOMHATUBHOU
U3MEHYMBOCTU. MyTannoHHasi u3MeHYMBOCTh. Kimaccudukanusi MyTauuii: reHHble,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuuuHbl MyTauuid. MytareHHble (pakTopbl.
3aKOH IrOMOJIOTMYECKHUX PAAOB B HacleACTBEHHOM n3menunsocty H. M. Basuiosa.

BHesiiepHast HaClIeACTBEHHOCTbh U U3MEHYMBOCTb.

['eneruxka yenoBeka. Kapmorun uenoBexka. OCHOBHBIE METOABbI TE€HETUKH
YeJIOBEKA: TeHEaTOTUIECKUH, OJTM3HEIIOBBIN, ITUTOTCHETUIECKUM, OMOXUMHYECKUH,
MOJIEKYISIPHO-TEHETHIECKUM. CoBpemeHHOE OTIpENIEIICHNE reHOTHIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, I'€HOTUIHUPOBAHUE, B TOM YHUCIIE C MOMOILbIO
[1I[P-ananu3a. HacnencrBeHHble 3a00jeBaHUsS YEJIOBEKA: TIE€HHbIE OOJIE3HH,
00JIe3HM € HACJIEJCTBEHHOM MPEeapacioioREHHOCThIO, XPOMOCOMHbBIE 00JIE3HH.
Comaruueckre W reHepatuBHble MyTauuu. CTBOJOBbIC KieTKU. [IpuHUMIIBI
3JI0pOBOI'0 00pa3a *KU3HM, IMarHOCTUKHU, NPO(PHIIAKTUKN U JICUCHUSI T€HETHYECKUX
0ose3Hell. MeaUKO-reHETUYECKOEe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAMIIMHCKOMN
I'C€HETHKH B IPEAOTBPALLEHUH 1 JICUEHUU TeHETHUECKHX 3a00JIeBaHUi YeJIoBeKa.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuet  u  cxembl:  «MOHOTMOpHAHOE  CKpeIllMBAaHUE U €ro
LUTOICHETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS M €ro LMUTOreHEeTHYecKas
OCHOBa»,  «3aKOH  4YHCTOTBI  ramer», «JlurubpujgHoe  ckpeuBaHHUE»,
«llurosornyeckue  OCHOBBI  JUTHOPUIHOTO CKpCILIMBAHUSY, «Menos»,
«B3auMoaencTBUE  aJuIeNIbHBIX TE€HOB», «l'€HETHYECKHE KapThl pacTEHUH,
KMBOTHBIX U 4YeJOBeKa», «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACJICJOBaHUS,
CUEIUIEHHOTO ¢ mojom», «KapuoTumbl uYenoBeKa U JKUBOTHBIX», «Bujpbl
U3MEHUYMBOCTHY», «MoaudukanuoHHas W3MEHUYMBOCTHY, «HacnemoBanume pesyc-
(dhaxrtopar, «['eHeTuka rpynn KpoBu», « MyTallmoHHAsE U3MEHYUBOCTDHY.

OOGopynoBanue: Moaenu-anmIuKanuu «MOHOTUOPUIHOE CKpEeIIMBAHUE,
«Hemonmnoe pomuHupoBanue», «Jlurubpuanoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI M MuKpomnpenapar «J/lpo3oduna» (Hopma, MyTauuu
(hOopMBI KPBUIBEB M OKpacKu Tesia), repoapuii «I'opox moceBHON.

JlabopaTopHbie H NPaKTHYECKHE PAdOTHI:

JlabopaTopHas pabora Ne 5. «M3yueHue pe3ysibTaTOB MOHOTHOPHIHOIO M
AUTHOPUAHOTO CKPELIMBAHUS Y AP030(HIIbI HAa TOTOBBIX MUKpOTpEnapaTax».

Jlaboparopnas pabdota Ne 6. «M3yuenue MoaudukalimnoHHON U3MEHUUBOCTH,
MOCTPOEHUE BAPUAITMOHHOTO PsiZia M BAPUAIIMOHHON KPUBOI.

Jlaboparopnas padora Ne 7. «AHanu3 mMyTauu y Jpo30¢uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckass padora Ne 2. «CocTaBiieHME€ W aHAJIU3 POAOCIOBHBIX
YeJI0BEKay.

Tema 7. Centekuus opranusMoB. OcHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak Hayka M IpoLECcC. 3apOXkKACHHUE CENEKIMH U JOMECTHUKALUS.
Yuenne H. WM. BaBuinoBa 0 LEHTpax NPOUCXOXKJAEHHUS W MHOrooOpasus
KyIbTYPHBIX pacTeHul. LIeHTpbl MpOMCXO0KIEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
opoAa, ITaMM.

CoBpeMeHHbIE METOBI CeNeKUUU. MacCoBBI U MHAMBUAYAIBHBIN OTOOPHI B
CENIeKIIMM pacTeHHM U JKUBOTHBIX. OIlleHKa JKCcTepbepa. biIM3KopoCTBEHHOE
cKkpemuBaHue — WHOpuAuHr. Yucras nuHus. CKpeumydBaHUE YUCTHIX JIUHUM.
['ereposuc, wiu rudpuaHas cuia. HepojacTBeHHOE CKpellMBaHUe — ayTOPUIMHI.
OrpanénHas rulOpuauzanus u  e€  ycrnexu. VCKycCTBEHHBbIM MyTareHes W
MOJIydeHHE TIOJUIUIONIOB. JIOCTHIKEHHMS CENIEKIIMM PACTeHHH, MXWUBOTHBIX H
MHUKpPOOPIaHU3MOB.

buoTexHoJOorus Kak OTpaciib NPOU3BOJACTBA. ['€HHAas MHXKEHEpHus. DTaIbl
co3manus pexkomoOmHaHTHOM JIHK w Tpancrennsix opranm3moB. Knerounas
uHxeHepus. Knertounsie KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUH.
KnonupoBaHue BBICOKOMIPOIYKTUBHBIX — CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

OKOJIOTHYECKue U JThdeckue  mpodsembl. [MO  —  reHeTHYecKH
MOAU(PUIUPOBAHHBIE OPraHU3MBI.
JlemoHcTpauuu:

[loptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneyenko, M. @.
HNBanos.

Tabmuupr U cxemsl: Kapra «LIeHTpBI NPOHUCXOXKICHUS M MHOTr00Opa3us
KyJIbTYPHBIX pacTeHui», «I[lopoasl 1oMamHuX JKUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuit», «Otganéunas rudbpuauzauus», «Padotsl akagemuka M. @. MBanosay,
«llomummonaus», «OObEKTBl OMOTEXHOJOTUN», «KIeTOUHBIE KYJIBTYphl U
KJIOHUpOBaHKE», « KOHCTpyHpOBaHUE U MIEPEHOC TEHOB, XPOMOCOMY.

OGopynoBaHue: MYJISKH TUIOJOB U KOPHEIIOAOB TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacteHui, repobapuil «CeabCKOX031MUCTBEHHBIEC PACTCHUS.



JlabopaTopHbie U NPaKTHYECKHE PAdOTHI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHIKEHHUS CEJEKLMH DPAcTeHUH H
’KUBOTHBIX (Ha CEJICKLIMOHHYO CTaHUHMIO, TUIEMEHHYO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOPHIO
arpOyHMBEPCUTETA UJIM HAYUYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHAS OHOJIOTHS.

[IpeanocbuUIki BO3HUKHOBEHHUS 3BOJIIOIIMOHHOM TEOPUHU. OBOJIFOLMOHHAS
Teopuss W €€ MecTo B OHOJIOTHH. BiusSHHE SBONIOIMOHHOW TEOPHUH HA Pa3BUTHE
OMOJIOTHH ¥ JPYTUX HayK.

CBugerenscTBa 9BoONUU. [laneoHTomorndeckue: MOCIEIOBATEILHOCTD
NOSIBJICHUS BHUJOB B MAJCOHTOJIOIMYECKON JIETONMCH, NEPEXOAHBIE (DOPMBL.
buoreorpadudeckue: cxoacTBo u paznuune GayH u GIop MaTeprUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJCTBA M pa3juyus SMOPHOHOB pa3HbLIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTUYHbIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX MeTaOOJIMYECKUX IyTeil y Bcex
OpraHU3MOB.

OpomononHass  Teopuss Y.  JlapeuHa. IIpeanochbulkM  BO3HUKHOBEHHS
JAapBUHU3MA. JIBYOKYIIME CHJIBI JBOJIIOIMU BHJIOB 10 JlapBuHy (M30bITOYHOE
pPa3MHOXKEHHUE IIPU OTPAaHUYCHHOCTU PECYpPCOB, HEOIpPEAENIEHHAs] U3MEHUYUBOCTD,
Oopr0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIH OTOOD).

Cunrterndeckas Teopus 3Bomonuu (CTD) u e€ 0CHOBHbBIE MOJIOKEHMUS.

MuxkposBostorus. [Tomynsiius Kak eIMHUIIAa BUIa U SBOJTIOIUU.

JIBrokymue cuiibl (pakTopbl) SBOJIOLMM BHJIOB B MpUpoje. MyTalMOHHbIHI
npoiecc ¥ KOMOMHATHBHAs M3MEHYMBOCTh. IlomyssiiiMOHHBIE BOJHBI W Jpeld
retoB. M3ossuus 1 Murpamnusi.

EctectBeHHbIi 0TOOp — Hampasisiiommid  (aktop sBomonuu. DOpMbI
€CTECTBEHHOI'0 0TOOpa.

[Tprcioco0IeHHOCTh OPraHU3MOB Kak pe3ynbTar HBomonuu. [Ipumepsl
MPHUCIIOCOOICHUH y OpraHu3MOB. ApoMOp( 036l U UAHO-a1alI TAIHH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHBIE  (OpMBI
BH1000pa30oBaHus: reorpauieckoe, 3IKOJI0THIEeCKOe.

MakposBomtorusi.  Dopmbl  IBONMIONUU:  (PriieTUYECKAs, JTUBEpreHTHAs,
KOHBEpreHTHas, napauienbHas. HeodpatuMocTs 3BOIOMH.

[TporcxoskieHue OT HecneuuaaIu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAs paguanus.

JdemMoncTrpanuu:



[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, D. I'ekkeinsb, . Mrouuiep, A. H. Ceepuos.
Tabnuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOTO MUpa Ha 3emiie», «3apo/IbIln

TIO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonTtepukc»,  «Dopmbl  OOppOBI  3a
cyuiectBoBanue», «EctecTBeHHbIll 0TOOpP», «MHOroodpasue cCopToB pacTeHUI»,
«MHorooOpaszue  mopon  uBOTHbIX»,  «[lomymsamum»,  «Myrtaunonnas

U3MEHYUBOCTBY, «ApoMopdo3b», «Manoamantauumn», «OOmast aereHepanus,
«/IBmwkymue cuibl sBosmouun», «Kapra-cxema wmapuipyra mnyremectBus Y.
Hapsuna», «bopnba 3a cymiecrBoBanue», «lIpucrnocodIeHHOCTL OpPraHUu3MOBY,
«I'eorpaduueckoe Ba000pa3oBaHUE», « IKOJIOTHUECKOE BUI000pA30BaAHUE).

OO0opynoBaHHe: KOJUISKIMSI HACEKOMBIX C pa3jMYHbIMM THIIAMU OKPAaCKH,
Ha0Op TUIOAOB M ceMsiH, Koiuiekuus «IIpumepbl 3alUTHBIX NMPUCIIOCOONICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIIpaBJICHUS 3BOJIIOLMH», O0BEMHAS MOJEIb
«CTpoeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckas kapta Mupa, KouieKius «@POpMBI COXPaHHOCTH
HMCKOMAEMBIX JKMBOTHBIX M pacTeHWi», wojaenb anmmmkanus «llepexpéct
XpOMOCOM», BIaxHble TmipenapaThl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYLUIKWY», MUKponpernapart «/lpozoduna» (Hopma, mytaiuu GopMbl KpbUILEB U
OKpACKH Tea).

JlabopaTopHbie U MpaKTHYeCKHEe PA0OTHI:

JlaGopatopHass paGora Ne 1. «CpaBHeHHe BHIOB 10 MOP(HOIOrHYECKOMY
KPUTEPUIO».

JlaboparopHas pabora Ne 2. «OnucaHue MpUCIIOCOOJECHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE H Pa3BUTHE KU3HHU Ha 3em.ie.

Jlonay4Hble NIPEACTABICHUS O 3apOKJICHMM >XKM3HU. HayuHble TMIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emJe: aOhOoreHe3 M IMaHCIepMHs. XHUMHUYecKas
HBOMIONMS. AOMOreHHbIM CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOM 3Bostonu. HavanbHble STarbl
Ounosiornueckor sBosrouud. ['mnoresa PHK-mupa. ®@opmupoBanne MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE IPOTOKIETKHU. llepBbie KIETKH U HMX 3BOJIIOIUA.
DopMUPOBAHUE OCHOBHBIX I'PYIIII KUBBIX OPraHU3MOB.

Pa3BuTue xu3HM Ha 3emiie 1o 3paM U nepuojgam. Karapxein. Apxeickas u
nporepo3oiickas dpel. Ilaneosoiickas »spa u €€ mnepuoabl: KEeMOPUIUCKHUH,
OPOBUKCKHUH, CUITYPUICKUHN, JEBOHCKHUN, KAMEHHOYT OJIbHBIH, IEPMCKHH.

Me3so0301icKas 3pa U €€ NEPUOAbl: TPHACOBBIU, FOPCKUM, MEIIOBOU.

KaitHo3oiickass 92pa u €€ TepHojbl: TMalICOTeHOBBIN, HEOTCHOBBIN,
AHTPOIOTEHOBBIH.



XapaKTepucTUKa KIMMaTa W reoJIOTMYecKuX rporeccoB. OCHOBHBIC 3Tallbl
3BOJIIOLIMM PACTUTEIBHOIO M JKMBOTHOrO Mupa. Apomopdo3bl y pacTeHUH U
KUBOTHBIX. [losiBJICHME, paclBET U BBIMUPaHUE I'PYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpaxeHue »dBOJOUUU. OCHOBHBIE
CHUCTEMaTUYECKHE TPYIIIBI OPraHU3MOB.

DBOJIIOIUSA YellOBeKa. AHTPOIOJIOTUS KaK Hayka. Pa3Butue npeacraBieHuii o
MPOUCXOK/ICHUN uYenoBeka. Meroasl u3ydeHus aHTpornoreHne3a. (CxoncTtBa o
pa3nuyus YeaoBeKa U KUBOTHBIX. CHCTEMaTHYECKOe MOJIOKEHUE YeTIOBEKA.

JIBwokymme  cuibl  ((akTopb) AHTPOIOIreHe3a. Hacnencrennas
W3MEHYMBOCTbL M  €CTECTBEHHBIM 0OTOOp. OOIIEeCTBEHHBI 00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TPy/Aa, MBIIUICHHUE, PEYb.

OCHOBHBIC CTAIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeroBek
ymenbid, Yenosek npsamoxomsumi, YenoBek HeaHAEpPTaNbCKUM, YesloBeK
pasyMHbIi. Haxomkyn HCKOmaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHHS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIUsL.

Yenoseueckue pacel. OcCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAA
(eBpa3miickasi),  HErpoO-aBCTpAJIOMIHAs  (DKBATOpUANIbHAS),  MOHTOJOHAHAs
(a3marcko-aMepuKaHckasi).  YUepTbl  OPUCIOCOOIEHHOCTH  MNpEACTaBUTENCH
YeJIOBEYECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIWHCTBO 4YeIOBEYECKUX pac.
Kputuka pacusma.

JemoncTpanum:

[Toprpers: ®@. Penu, JI. ITacrep, A. WU. Omapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuuer U cxembl: «Bo3nukHoBeHHe CoJiHEYHOM cucteMbl», «Pa3Burthe
opranuueckoro wmupa», «PacturenbHas kieTka», <« KuUBOTHas  KJETKay,
«IIpokapuoTnueckas knerka», «CoBpeMEHHas CUCTEMa OPraHUYECKOrOo MHUpPay,
«CpaBHEeHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKa M YeIIOBEKOOOpPa3HBIX
00e3psin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4eJjoBeKa», «JlpeBHeliiue oau», «/lpeBHue moan», «lleppbie
COBpPEMEHHBIC JII0JIN», «YeroBeyecKkue paco».

ObopyioBaHue: myisiku - «llpoucxoxaenue — 4enmoBeka»  (OHOCTBI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHbOHIIA), CICMKH WIIH
N300paKCHUsI KaMEHHBIX OpPYAMi MEepBOOBITHOIO YeEJOBEKa (KaMHH-YOIIIEPHI,
pyOuna, ckpeOma), TreoxpoHoJorHueckas Tabnuma, Komiekuus «Dopmbl
COXPAHHOCTH MCKOMAEMbIX KMBOTHBIX M PACTEHUI».

JlabopaTopHbie H NpaKTHYECKHE PadoOThI:

[IpakTuueckast padota Ne 1. «M3yueHne UCKOMAEMbIX OCTATKOB PaCTEHHUU U
’KUBOTHBIX B KOJUICKITUSIX).



DKCKypcHsi «IBOJIIOIMS OPraHUYECKOT0 MHUpa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIN WJIM KpaeBeIUECKHI My3eil).

Tema 3. Opranu3mbl U OKpYy:KaloUias cpejaa.

DKOJIOTHS KaK HayKa. 3aaduu ¥ pa3zesbl SKOJOTHH. METOabl IKOJIOTHUECKUX
UCCIIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHWsT OPraHW3MOB. BOJIHAS, HA3€MHO-BO3yIIHAsl, MOYBEHHAS,
BHYTPHOPTaHHU3MEHHASI.

Oxonoruueckue (paktopel. Knaccupuxamus skonoruueckux (GakTopoB:
abuoTUYeCKhe, OHMOTUYECKUE U AaHTPOMOTreHHbIE. JleMCTBHE HSKOJIOTHYECKUX
(haKTOpOB HA OPraHU3MBI.

AbGuotnyeckue (pakToOpbl: CBET, TEMIIepaTypa, BIax)HOCTb. DPOTONEPUOAU3M.
[IpucniocoGnenust  OpraHu3MOB K  JICHCTBUIO  aOMOTHYECKMX  (DaKTOPOB.
buosiornueckue puTMBl.

buotnueckue  Qaxktopel.  Bupbel  OMOTHMYECKMX  B3aMMOJCHCTBUM:
KOHKYPEHIUS, XUIIHUUECTBO, CUMONO03 U ero ¢opmel. [lapasutusMm, kooneparus,
MyTyanu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHUE OMOTHYECKHX B3aUMOAEHCTBUU ISl CYIIECTBOBAHHS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKONOTUYECKUE XapaKTEePUCTHKUA nomyssinud. OCHOBHBIE TIMOKa3aTeNH
NOMYJSUUU: YHUCIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[mHaMuka 4uCIEHHOCTH MOMYJISLUKA U €€ perysius.

JemoHcTpanum:

[Toptpersi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkelns.

Tabmuupsr 1 cxembl: kapra «IIpupoansie 30HbI 3emin», «Cpeabl 0OOUTaHUS
opranuzmoB», «®dotonepuoausm», «llonmynauun», «3akOHOMEPHOCTH poOCTa
YHCJIEHHOCTHU Nony/siuuu uHQy3o0pun-tydenskn», «[lumessie nenm».

JlabopaTopHbie H NpaKTHYECKHE PadoOThI:

JlaGoparopnas padora Ne 3. «Mopdonoruueckrue 0COOCHHOCTH PACTCHUM U3
Pa3HbIX MECT OOUTAHUS.

Jlaboparopnas padora Ne 4. «BisiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJICyCay.

[TpakTryeckas padora Ne 2. «I1oacd€T mIOTHOCTH MOMYJISILUI pa3HbIX BHIOB
pacTCHU».

Tema 4. CooO1iecTBa M 3K0JI0rHYECKHE CUCTEMBI.

CoobmiectBO opranuzMoB — OuoueHo3. CTpyKTypbl OMOILIEHO3a: BHI0Ba,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBasi). Buasl-nomunantel. CBs3U B
OouoreHose.

DKonoru4eckue cucteMbl (dkocucteMbl). [loHsitue 00 »dKocucreme u
OouoreoneHoze. @DOYHKIUMOHAIbHbIE KOMIIOHEHTHI JKOCUCTEMBI: TPOIYILICHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U NMOTOK 3HEPIHMU B IKOCUCTEME.
Tpoduyeckne (nuuieBbie) YPOBHM SKOCHCTEMbl. [IMIEBbIE LlENM M CETH.
OCHOBHbBIEC TOKa3aTeJM 3KOCHUCTEMbI: OuMomacca, MPOIAYKIHS. DKOJIOIMYECKUe
MUPAMUJIBL  TPOAYKIIMHM, YHCICHHOCTH, OuomMaccel. (CBOHCTBA 9JKOCHUCTEM:
YCTOHYHMBOCTB, CAMOpETYJIALNsA, pa3BuTHe. CyKiieccusl.

[TpupoaHbIe YKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTEHHBIE  JKOCUCTEMbI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruueckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM M YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycToWuMBOCTH HKocucTteM. CoxpaHeHue
OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emJie.

VYuenue B. U. Bepuaackoro o O6uocdepe. I'panuubl, coctaB U CTPYKTypa
ouocdeprr. XKusoe BemecTBO U ero ¢yHkuuu. OcobeHHoctn Omocdepsl Kak
r1o0anpHONW 3KOCHCTeMBl. J[MHamMuuYeckoe paBHOBecHEe W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsI BEIIECTB U OMOTEOXUMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriiepona,
a3ota). 30HaIbHOCTb Onocgepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOIIOreHHbIE H3MEHEHUs B Ouocdepe.
['moGanbHBIE YIKOJOTHYECKUE MPOOTIEMBI.

CocyliecTBoBaHUE IPUPOIbI 7 4eJI0BEYEeCTBaA. CoxpaHeHue
OropazHooOpa3us Kak OCHOBA yCTOMYMBOCTH Ouocdepnl. OCHOBA pallMOHAIBLHOIO
yIpaBJCHHUS TPUPOJHBIMH pecypcaMH M HMX HCIOJb30BaHue. JlocTrKeHHS
OMOJIOTHUHU M OXpaHa MPUPOIBI.

JemoHcTpanum:

[Toptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuuer u cxemsl: «llumessie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponubsie cooOmecTBa», «llenu nuTaHus», «IKOJOrHYECKas MHUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOro  Jjeca», «buomnenos BomgoéMa», «ArpoueHos», «lIpumepHbie
AHTPOIIOTEHHBIC  BO3JCHCTBUS Ha  INpUpOay», «Baxuelmme HCTOYHUKU
3arpsi3HEHUs] BO3/lyXa U IPYHTOBBIX BOoa», «[louBa — BaxkHe#IIas cocTaBisiomas
onocdepn», «DakTopel Aerpagauuu 1mousy», «llapHukoBeiii 3¢pdexT», «DakTopsl
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdepb»,
«Pacnpoctpanenne xu3Hu B Omocdepe», «O30HOBBIM dKpaH Omocheps»,
«Kpyrosopor yriepoaa B buocdepe», «Kpyropopor azora B Ipupoae».

OO6opynoBaHue: MoAeIb-aNIUIMKAIUA « TUnMUYHbIe OMOIEHO3BI», repOapuii
«PacTtuTtenbHbIe COOOIIECTBA», KOJUIEKIINU «bruoiieHo3», « Bpeaurenu BakHeUImx
CETbCKOXO3SUCTBEHHBIX KYJIbTYp», TepO0apuu W KOJUIGKIIMH pACTEHUH W
’KUBOTHBIX, PUHAIJIEKAIINE K Pa3HbIM HKOJOTMYECKUM IPYIaM OJHOTO BHJA,



Kpacnas knura Poccuiickoii ®eaepanmu, H300pakeHHs OXpaHSEMbIX BHIOB
pacTeHUi U )KMBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATbI OCBOEHHA TIPOI'PAMMBI 110
bUOJIOTMM HA  BA30BOM  VPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycraHaBiuBawTCs TpeOOBaHMUS K pe3yibTaTam
OCBOCHHUSI  OOYy4YalOIIMMHUCSA TpOrpaMM  CpefaHero  oOiiero  oOpa3oBaHWMS:
JIMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMsS mpeaMera «buosiorus»
BBIJIENICHBI CIEAYIOIUE COCTABIAIOIINE. OCO3HAHUE OOYYaIOIIMMUCSA POCCUICKON
IpaXkJaHCKON MACHTUYHOCTU — NOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH
U CaMOONpPEACICHUI0, HalWyue MOTHUBAMU K OOydyeHuiro OUOIOruu,
L[EJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KJIIOYEBBIX I[IEHHOCTEH M MCTOPUYECKUX TPAAULMU pPa3BUTHS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCSl PyKOBOJCTBOBATHCS B CBOEH
NEATEIIBHOCTA I[IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMM, IPUCYIIMMU CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHMs, HAJIMYUME SKOJOTMYECKOro IPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTh €M U CTPOUTDH KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorusi» AOCTUralOTCS B
€IMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATENBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUUCKUMU COLMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHbIMU [IEHHOCTSIMHM, MPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI U CHOCOOCTBYIOT IMpOLECCaM CaMOIIO3HAHUSI, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUs, PA3BUTUS BHYTPEHHEH IMO3UIMU JIMYHOCTH, [ATPUOTHU3MA,
YBAKECHUS K 3aKOHY U IPABOIOPSJIKY, YEIOBEKY Tpyla U CTapLIeMy IOKOJICHUIO,
B3aMMHOI0 YBa)XEHHMs, OEPEeKHOr0 OTHOIICHUS K KYJbTYPHOMY HAcJeIUI0 H
TpaJuLMsiIM MHOrOHaUMOHAIbHOrO Hapoja Poccuiickoit denepauuu, Npupojac U
OKpY>Karollen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS YyueOHOro mpeamera «buomorus»
JOJIKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YyUaOIIMUXCsl PYKOBOICTBOBATHCS
copMUpPOBAaHHON BHYTPEHHEW TMO3ULMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAlMM, TMO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOIUX
TPaJIMLIMOHHBIM LEHHOCTAM POCCUUCKOro OOIIECTBA, PACUIMPEHUE KUZHEHHOIO
OIbITA U OMbITA ACATEILHOCTU B IPOLECCE pealiu3allud OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEILHOM JACSATENLHOCTH, B TOM YUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMSI:

C(POPMUPOBAHHOCTH IPAXKIAHCKOM IMO3ULIMK 00YYaOIIErocss Kak akTUBHOTO M

OTBETCTBEHHOTI'0 YJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX NpaB M O0OS3aHHOCTEH, YBaKCHHE
3aKOHa U IPaBOIOPSIKA;

FOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIBHOCTH IIPU CO3JaHUU
yueOHBIX MPOEKTOB, PEUIEHUN Y4YEOHBIX M TMO3HABATEIbHBIX 3a]ay, BBIIOJTHECHUH
OMOJIOTUYECKHX IKCIIEPHMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSITH €€;

YMEHUE YUYUTHIBATH B CBOMX JICUCTBUAX HEOOXOJAUMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIOJICH C Pa3HbIMU YOCKIACHUAMHM, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHS
yueOHbIX, T[I03HABATEJNbHBIX W HCCIIENOBATEIbCKMX 3a/1ay, YBaKUTEIbHOIO
OTHOIIEHUST K MHEHHIO OIIMOHEHTOB MpH OOCYKIEHUHM CIIOPHBIX BOIPOCOB
OMOJIOTIYIECKOTO CO/IePIKaHMS;

TOTOBHOCTh K TYMAQHUTAPHOM U BOJIOHTEPCKOM JIEATEIBLHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH POCCHUCKOU TPaK1aHCKOU UJICHTUYHOCTH,
MaTpuoTU3Ma, YBAKEHUS K CBOEMY HApoOy, UYYBCTBA OTBETCTBEHHOCTU Iepe.
Ponunoii, ropaoctu 3a cBOM Kpaii, cBO PoauHy, CBO#Ml SI3bIK M KYJIBTYDPY,
MIPOIILIOE U HACTOsALLEE MHOMOHAIMOHAIbHOIO Hapoza Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIICIAUIO U MMaMATHUKAM IIPUPO/IbI,
JIOCTHKEHUAM Poccum B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIaJ POCCHHCKHUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOIMH, TOHMMAHMSI 3HA4YeHUsT OMOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3amure (OTedyecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHUE IYXOBHBIX LICHHOCTENW POCCUICKOr0 HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO [TOBEACHMS;

CIIOCOOHOCTH OLICHUBATh CHUTYAlIMI0 W IMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUCHTUPYSCh HA MOPaJIbHO-HPABCTBECHHBIC HOPMBI U LICHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOrO Oy1yIIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O TMPUHATHSA LIEHHOCTEH CEMEHHOM JKM3HMU B COOTBETCTBHM C
TpaauuusaMu HapoaoB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSA:

ICTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLICHHIA;



MOHMMAaHHUE 3MOLIMOHAIBHOIO BO3JACHCTBUS KUBOU NPUPOJBI U €€ [ICHHOCTH;

IFOTOBHOCTh K CaMOBBIPAKEHHUIO B PAa3HbIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBJIATH KAYECTBA TBOPYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, GOpMHPOBAHMS KYJLTYPbI 310POBbSl U
IMOLMOHAJIBLHOIO 0JIaronoJayYms:

NMOHMMAHUE W peanu3anus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HH
(3mopoBOE  TIMTaHME, COONIOJICHHME TUTHEHWYECKHX TPAaBUI ©U  HOPM,
cOaJaHCUPOBAHHBIM PEXKUM 3aHATUM MW OTAbIXa, peryjspHas Qusnyeckas
aKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOIN0O M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PHU3UYECKOMY U MICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE I[EHHOCTH MpaBWJ HWHIAUBUIYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJACHUS B CUTYALUIX, YIPOKAIOUIMX 3J0OPOBBIO U )KU3HH JIIOJCH;

OCO3HaHHWE TOCJEICTBUN W HENMPHUATHS BPEIHBIX MPUBBIYCK (YIOTpeOIeHHS
aJIKOr0JIs1, HAPKOTHUKOB, KYpPECHHU);

6) TPy 10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HAHUE LIEHHOCTH MacTePCTBA, TPY10II00HE;

TOTOBHOCTb K AaKTHBHOM JAESTEIBHOCTH TEXHOJOTHYECKOW M COLMAIbHOM
HAIMpPaBJICHHOCTHU, CIOCOOHOCTh MHHUIIMMPOBATDH, TUIAHUPOBATH U CAMOCTOSATEILHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K PasiiMyHbIM cdepaM NpodhecCHOHANbHOM AeSTeIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIM BbHIOOP Oyayuied mnpodeccud | pealu30BbIBATH
cOOCTBEHHbBIE KU3HEHHBIE IIJIaHbI;

FOTOBHOCTb M CIIOCOOHOCTh K 0Opa3OBaHHMIO M C€aMOOOpa3OBaHUIO Ha
MPOTSKEHNUU BCEH KU3HM;

7) 3K0JI0THYECKOT0 BOCITUTAHMS:

IKOJIOTHYECKH 1I€1€C000pa3HOe OTHOLIEHHWE K MPUPOJE KAaK HCTOUYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHSA JKOJIOTHYECKOW KyJIbTYyphl: NPHOOPETEHHE OIbITA
IUTAHUPOBAHUST TMOCTYIKOB M OLEHKM MX BO3MOXHBIX IOCJIEICTBUMA  JUIs
OKpYKaIoIIEH Cpe/ibl;

OCO3HaHHUE TIJ100aJBLHOIO0 XapaKTepa 3KOJOTMYECKHX MpoOJieM M MIyTed HX
peLeHus;

CIIOCOOHOCTh MCIOJb30BaTh NpUOOpETaeMble 1P HU3YYEHUH OHOJIOrUH
3HAHMSI W YMEHHUS I[IPU PEIIEHUH MNpoOJieM, CBS3aHHBIX C PALMOHAJIBHBIM
IPUPOAOINIONL30BaHUEM  (COOMIOZCHHE  TpaBWJI  TOBEACHHUS B INPHUPOJIE,
HANPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAaX, OXpPaHy BHUIOB,
IKocucTeM, orocdepsnl);



AKTUBHOE HENpHUATHE JCHCTBUN, MPUHOCAIIMX BpeA  OKPYKaOIICH
IPHUPOJIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONpPHUSATHBIE 3KOJIOIMYECKUE
NOCJIE/ICTBUS MPEANPHUHUMAEMBIX ACHCTBUI U NIPEIOTBpALIaTh UX;

HAJIMYHME PA3BUTOTO IKOJIOTHUECKOTO MBIIIICHHS, SIKOJIOTHIECKON KYIbTYPHI,
OTIBITA NEeSATENBHOCTH IKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOW W COIUAILHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKON JIEITETHOCTH IKOJIOTHUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIHAJIOre
KYJIBTYP, CIIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJITYPHOM MHUDE;

COBEPIIICHCTBOBAHHE S3BIKOBOH M YHTATENBCKOW KYJBTYphl KaK CpelCTBa
B3aUMOJICHCTBHS MEX/Y JIFOJABMH U MIO3HAHUS MUPa;

NoHUMaHue crenudukd OMOIOTHMM KakK HayKH, OCO3HaHMS €€ poiu B
(OopMUPOBAHUM PALMOHATIBHOTO HAYYHOTO MBIIIICHUS, CO3JaHUU IIEIOCTHOTO
IPEICTaBICHUs 00 OKpYXKaloLleM MHUpPE KaK O €JUHCTBE IPUPOJbI, YEIOBEKa U
oOmiecTBa, B MO3HAHWU TMPUPOIHBIX 3aKOHOMEPHOCTEH U pEHIeHUH MpooIeM
COXpaHEeHUs IPUPOTHOTO PABHOBECHSI;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JUIsl COBPEMEHHOM LMBUIIM3ALUM:
oOecrieyeHuss HOBOI'O YPOBHS Pa3BUTHSI MEIULMHbBI, CO3JAaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX  peIIaTh pPeCcypcHble  NPOOJEMbI  Pa3BUTHA
4eJIOBEUECTBA, MTOMCKA MyTEH BbIX0JIa U3 II00AIBHBIX KOJIOIMUECKHX MPOoOJIeM U
oOecrieyeHHsT  repexoja K  YCTOMYHMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KHU3HU;

3aUHTEPECOBAHHOCTh B TMOJIYYEHUU OHOJIOTMYECKUX 3HAHUU B HENIX
MOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIMOHAIBHON I'PaMOTHOCTH OOydaroIuxcs, GopMUpyeMoit
IPU U3YYCHUH OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh II0JIy4aeMble 3HAHUS JUIS aHalIM3a |
OOBSICHEHUS! ABJICHUI OKPYXKAIOLIEr0 MUpPa M NMPOUCXOSIIMX B HEM HM3MCHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE Hay4yHBIX (DaKTOB H
MMEIOLINXCS JaHHBIX C LENbI0 MOTYYEHHSI JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
perieHus mpodieM B peaTbHBIX JKU3HEHHBIX CUTYAITUSIX;

OCO3HAHHWE IIEHHOCTU HAYYHOM MIEeSATETbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO M MCCIIEIOBATEIBCKYIO JeSTEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTB H CITOCOOHOCTH K HEMIPCPBIBHOMY 06pa3013aHH}0 H
CaMOO6paBOBaHHIO, K aKTHBHOMY IIOJIYYCHHK HOBBIX 3HAHUK 110 OHOJIOTHH B
COOTBCTCTBHH C KU3HCHHBLIMH l'[OTpCﬁHOCTHMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaIMeTHbIE pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMbIe st (OPMUPOBAHMS MHUPOBO33PEHUSI OOYHAIOLIUXCS
MEXKTUCIMIUTMHAPHBIE (MEKIPEIMETHbIE) OOIICHAYYHbIE MOHSITHUS, OTPAKAOIINE
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHUpa H CcHeuu(puKy METOJ0B MO3HAHUS,
UCIIONB3YEeMbIX B €CTECTBEHHBIX HayKax (BeIeCTBO, SHEPIUs, sABJICHUE, MPOLEeCce,
CUCTEeMa, HayuyHbIM (haKT, MPUHIKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIIe/IOBaHUE,  HaAONIOJICHUE,  M3MEpPEHHe,  OSKCIEPUMEHT M JIpYI'uX),
YHUBEpCAJIbHbIC YydeOHble JCUCTBUS (IIO3HABATEIbHbIC, KOMMYHUKATUBHBIE,

PETYIISATHBHEIE), o0ecrieunBaroIIme (dopMupoBaHHE (YHKIIMOHAJIbHOM
IPAaMOTHOCTH M COLMAJbHOM KOMIIETCHIMH OOYYarOMMXCs, CHOCOOHOCTH
00yJaroLXxCs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIMIUTHHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWSA W  YHUBEpCAlbHBIE y4deOHBIE JICHCTBUS B
II03HABATEILHOU U COLIMAIBHOU NIPAKTUKE.

MeranpeaMeTHble pe3yJibTaTbl OCBOCHUS MPOrPAMMBI CpPEIHEro OOLIero
0o0pa3oBaHMs 10OJDKHBI OTPAXKATh:

Ogianenue YHHBEpPCAJIbHBIMHU y4eOHbIMH MO3HABATEJIbLHBIMH
ACHCTBHSAMM:

1) 6a30BbIe Joruyeckue JeiicTBUs:

CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh W aKTyallu3upoBaTh  MpolJeMmy,
paccmaTpuBaTh €€ BCECTOPOHHE;

MCTOJIb30BaTh TMPH OCBOCHUU 3HAHWW NPUEMBI JIOTHUECKOTO MBIILICHUS
(aHanm3a, CUHTE3a, CpaBHEHMS, KilacCu(uKamu, 0000IIeHNUs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKHUX MOHATUH (BBILICIATh UX XapaKTEPHBbIC MPU3HAKH, YCTAHABIUBATH
CBSI3H C IPYTUMHU OHITHIIMH );

OTpENCIATh LEAM JICITCIbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUH HX
JAOCTUKECHUSI, COOTHOCUTD PE3YyJIbTaThl ACSITEILHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIIO0JIb30BaTh OUOJIOTMYECKUE TOHATUS It OOBsICHEHUSI (PAKTOB U SIBJICHUM
’KMBOMW ITPUPOJIbI;

CTPOMTH JIOTMYECKHUE pacCykJACHUS (MHIYKTHBHBIC, JCAYKTUBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMATPHUBACMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BBIBO/IBI M 3aKITFOUCHHS;

MPUMEHSATH CXEMHO-MOJICIbHBIE ~ CpeACTBa A IPEICTaBJICHHS
CYLIECTBEHHBIX CBSI3¢i W OTHOUICHUHM B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a



TaKK€  NPOTUBOPEYMM  pa3sHOro  poAa,  BBISBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX UCTOYHUKAX;

pa3padaTbiBaTh IUIAH PEIICHUsS NPOOJEMbl C y4ETOM aHalM3a UMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTepUaAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JI€ATE€JILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIIEICTBUN ACSTEIBHOCTH;

KOOPJIWHUPOBATh ¥  BBIMOJNHATH pabOTy B  YCIOBHSX peajbHOTO,
BUPTYaJILHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TIPU PEHICHUH KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIET0BATEILCKIE eiiCTBHSI:

BJIa/IeTh HABbIKAMH Y4EOHO-HUCCIEA0BATEILCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY ITOUCKY METOOB PELlIEHHUs TPaKTUYECKUX 3a1a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOJOB MTO3HAHMS;

MCIIOJIb30BaTh pPa3duyHble BUIBLl JACATEIBHOCTU M0 MOIYYEHUIO HOBOTO
3HAHMS, €T0 HUHTEPHpeTalMH, NpeoOpa3OoBaHUI0 U TMPUMEHEHHIO B Y4EOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3IaHUH YICOHBIX M COIUATBHBIX MTPOCKTOB;

dbopMHUpOBaTh HAYYHBIN THUI MBIILUICHUSA, BIaAETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMUA U METO/IAMH;

CTaBUTh W (OpMyJIMpOBaTh COOCTBEHHBIC 3ajlaud B 0Opa3oBaTeIbLHOU
AESATENbHOCTU U KU3HEHHbBIX CUTYalUsX;

BBISABJIATh IIPUYMHHO-CJIC/JICTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEelICHUs, HaXOAUThb apryMEHThl I JI0Ka3aTeIbCTBa
CBOMX YTBEPXKICHHI, 3a/1aBaTh NapaMeTPbl 1 KPUTEPUU PEIICHHUS;

aHAIM3MPOBAaTh IMIOJYYEHHbIE B XOAE PEUIEHUA 3aJayd  pe3yJIbTaThl,
KPUTHYECKN OLIEHMBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIIEHUBATH MPUOOPETEHHBIH OTIBIT;

OCYILECTBIISITh 1EJICHANIPABJICHHBIN IOUCK IEepeHOca CPEeICTB U CIOCO0OB
ACUCTBUS B IPOPECCUOHAIBHYIO CPELLY;

YMETh IMEPEHOCUTh 3HAHMS B IO3HABATENbHYI0 U IPAKTUYECKYI0 00sacTu
KU3HEICATCIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE WJEH, MpelaraTb OPUTMHAIBHBIE MOJIXObI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIIME aJIbTEPHATUBHBIC PELICHUSI.

3) pabora ¢ uHpopmanmen:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHMKAX WH(pOpMaALIUH (TEKCTE y4eOHOTO
nmocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKUX CIIOBapsSX W
CIIpaBOYHHUKAX, KOMIIBIOTEpHBIX 0a3zaX AaHHbIX, B MHTepHeTe), aHaIM3UpOBaThH



MH(POPMaLIMIO Pa3IMYHbIX BUAOB U (hOpPM IpeacCTaBICHUs, KPUTUYECKU OIIEHUBATh
€€ JI0CTOBEPHOCTh U HENIPOTHBOPEYUBOCTH;

(opMyJIMpPOBaTh 3alPOChl U MPUMEHSATh Pa3JIMYHbIC METO/bI IPU MOUCKE M
otbope Ouosiornueckoi mHpopmanuu, HEOOXOAUMOM ISl BBINOJTHEHUS YYEOHBIX
3ajJ1ay;

npuoOpeTaTh OMBIT HCIONIb30BaHUS HMH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  MpEACTABICHHUS
Oounosiornueckor nHdopmanuu (cxembl, rpadUuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKH
H JIpyroe);

UCIOJIb30BaTh HAaY4YHBIA $3bIK B KayecTBEe cCpejacTtBa IpH pabore c
Omosornueckor HMHPOpMALMEH: TPUMEHATH XUMHYECKue, (Qusnueckue W
MaTeMaTH4YeCKUE 3HAKM M CHUMBOJBI, (popMyiibl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  PACIO3HABAaHWUS W 3alMUTBI  WHGOpPMAIIHH,
uH(OPMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

Ogj1aieHHe YHMBEPCAJbHBIMH KOMMYHHKATHBHBIMH J1eHCTBHAMM:

1) obmenue:

OCYILECTBIISITh KOMMYHUKALIMK BO BCeX chepax KU3HU, AKTUBHO Y4ACTBOBATh
B JIMQJIOTe WJIM JUCKYCCHUHU IO CYyIIEeCTBY oOCyXj1aemMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIAEHUS OTHOCHUTEJIBHO BBIMIOJHEHHUs IpejiaraeMoi
3a/layy, YYUTBIBaTh MHTEPECHl U COIJIACOBAHHOCTH IMO3MIMHI JIPYTUX YYaCTHUKOB
JIAaiora Uin JUCKYCCHH),

pacno3HaBaTh HEBepOAJTbHBIE CpEACTBa OOIIECHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CUTYyaIuH,
YMETh CMSTYaTh KOH(JIUKTBI U BECTH IIEPETOBOPHI;

BJIAJIETh Pa3jIMYHbIMM CII0cO0aMU OOILEHUSI U B3aUMOJICHCTBUS, NTOHUMATh
HaAMEpEeHUs JIPYrux JIOJeH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCeTHUKY
U B KOppeKTHOU opme (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJb30BaHHEM
SA3BIKOBBIX CPEICTB.

2) coBMeCTHAasI 1eSITeJIbHOCTD:

IIOHMMAaTh M HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M MHIMBHIYalbHOU
paboOThI TIPU PELICHUU OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOIEHCTBUS MPU PEIIeHUH YIeOHOH! 3a1aui;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX ACHUCTBUU C YYETOM OOMIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOr0 YJieHa KOJUIEKTHBA;



NPUHUMATh [EJM  COBMECTHOW  JICATCIBHOCTH, OPraHU30BBIBaTH H
KOOPJIMHUPOBATh JACHCTBUS MO €€ JIOCTUIKEHUIO: COCTAaBJSATh IUIaH JCHCTBUM,
pacnpenessitb pojid ¢ YYETOM MHEHMH YYaCTHMKOB, OOCYKIaThb pPE3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOTr0 y4YaCTHUKA KOMaHJIbl B
o0muii pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE TIPOCKTHI, OIICHUBATh HWIEU C TIO3UIUA HOBH3HBI,
OPUTHMHATIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJATh [MO3UTUBHOE CTPATETMYECKOE IMOBEJACHUE B Pa3IMYHbIX
CUTYAIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OgJ1ajieHHe YHHBEPCAJbHBIMH PeryIsiTHBHBIMHU AeHCTBHAMMU:

1) camoopranu3anusi:

MCII0JIb30BaTh OHMOJIOTMUECKHE 3HAHMS JUIS BBIABICHUSA MNpoOJieM M HX
pEIIeHUs B )KU3HEHHBIX M YI€OHBIX CUTYaIUsIX;

BBHIOMpATh HA OCHOBE OWOJIOTMYECKUX 3HAHUM I1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOIICHWIO K YKUBOHM MPUPOJIE,
CBOEMY 3I0POBBIO U 3[J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
MpoOJIEMbl, CTaBUTH U (OPMYJIUPOBATHL COOCTBEHHBIC 33/1a4M B 00pa30BaTEILHOU
AESTENbHOCTU U KU3HEHHbBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH peLIeHUst 1npodiieMbl ¢ Y4ETOM
HUMEIOIIMXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaLIUSIM;

pacuIMpATh paMKH Y4eOHOI0 MpeaMeTa Ha OCHOBE JIMUHBIX NMPEANOUTEHUIN;

JeJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OIIEHUBATH MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TMPOSIBIICHUIO IIUPOKON HJPYIUIIUU B
pa3HbIX 00JIaCTAX 3HAHMUM, MOCTOSHHO IMOBBIIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JICSATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJIQ/JI€Th  HABbIKAMM  TO3HABATEIBHOM  peduieKCMu  Kak  OCO3HaHHUSA
COBEpPIIAEMBbIX JICUCTBHH M MBICIUTEIBHBIX IIPOLECCOB, HUX pEe3yJIbTaTOB M
OCHOBAHMI1, UCIOJIb30BaTh MPUEMBI PeICKCUU IS OIEHKH CUTYalluH, BhIOOpa
BEPHOTO PEIICHNUS;

YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HX
CHUKEHUIO;



INPUHAUMATh MOTHUBBI M apryMEHTHl JAPYTUX TIPH aHAJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npunsaTHe ceds1 M APYTrux:

NPUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JAPYrMX TIPU aHaJIU3€ Pe3yJbTaToB
NEATENBHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUTUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU APYTOro YeIOBeKa.

INNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUsA nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieliduueckue st yaeOHoro npeamera «buonorus»
Hay4YHbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBHUI MO0 OCBOCHUIO, MHTEPIPETALMH U
npeo0pa3oBaHUI0 3HAHMM, BUIBI JESATEILHOCTH IO IMOJYYSHHIO HOBOTO 3HAHUA M
IPUMEHEHHUIO 3HAHWI B Pa3JIMUHBIX yYEOHBIX CUTYallUsiX, a TAKKE B PEaJbHBIX
’KM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX ¢ Owmosormeil. B mporpamme npeameTHble
pe3yNbTaThl MPEICTABIEHBI MO T0J1aM 00y4YEeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOECHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAKATh:

chopMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OUOJIOTHH B CUCTEME HAYYHOTO
3HAHUs ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHbl MHMpPa M HAy4YHOrO0 MHUPOBO33PEHHS, O BKIIaJl€ POCCHHCKUX U
3apyOeKHBIX  yU€HBIX-OMOJIOTOB B  pa3BUTHE OMOJIOrMH, (DYHKIIMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKa ISl PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh CoOJiepkKaHUE OUOJIOTMYECKHMX TEPMHUHOB W TOHSITHI:
KU3Hb, KIJETKa, OpraHu3M, MmeTaboiau3M (OOMEH BEIEeCTB M NPEeBpallCHUE
OHEPTUHU), TOMEOCTa3 (CaMOperyisuus), ypoBHEBass OpraHu3alus KUBBIX CUCTEM,
CaMOBOCTIPOU3BEACHUE (PEIIPOTYKIINS ), HACIEICTBEHHOCTh, U3MEHYHBOCTH, POCT U
pa3BUTHE;

yMEHUE u3JaraTh OWOJIOTMYECKHE Teopuu (KIETO4YHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpalbHas JOorMa MOJICKYJsApHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiiosa) u ydenust (0 LIEHTpax MHOrooOpasus u
IIPOUCXOXK/IEHUsT KyJIbTypHbIX pacTteHnit H. M. BaBwiioBa), onpenenste rpaHuLibl
UX IIPUMEHHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTHUU: HAOIIOICHUE U
OTHMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpraHu3aius W TMPOBEIACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMIKEHHE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKJy HCCICIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOTYYEHHBIX



pe3yJIbTaTOB, MCIOJb30BAaHHBIX HAYYHBIX MOHATH, TEOPUHA U 3aKOHOB, YMCHHUE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJCISATH CYIIECTBECHHbIC MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT M
YKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIIECTB U NPEBPALICHMS SHEPTUU B KIIETKE, (POTOCHMHTE3A,
MIACTHYECKOTO W DJHEPreTHMYeCcKOoro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOOTBOPEHUS, PA3MHOXKEHUS, WHIWBUIYAIbHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHUE NPUMEHSTh MOJTYYEHHbIC 3HAHUS /1 OOBSICHEHUS OMOJIOrMYECKUX
MPOLIECCOB U SIBJICHUMU, JUIS NPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KM3HU C LeIblo olecrieyeHus OE30MacHOCTH CBOEro 3JI0POBbS U 3I0POBbS
OKPYKaIOIIMX JIHOACH, COOJII0/IEHNs] HOPM IPaAaMOTHOT'O TIOBEJIECHHUS B OKpPY KatoIen
MPUPOTHON cpee, NMOHMMaHHE HEOOXOJMMOCTH WCIOJIb30BaHUS HOCTHIKEHUMN
COBPEMEHHOM Ounosoruu U OMOTEXHOJIOT A JUISL  PalMOHAJILHOTO
IIPUPOIOIIONB30BAHNS;

YMEHHE pellaTh »JJIEMEHTAPHbIE T'€HETUYECKUE 3aJadyd Ha MOHO- U
AUTUOPUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HACIeJOBaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKpPEIIMBAHUS ISl TIPEICKa3aHUsl HACIEIOBAaHUS TPHU3HAKOB Y
OpraHu3MOB;

YMEHHUE BBIOJIHATh JIAOOpATOPHbIE M MpaKTUYECKUe padoThl, cOOJII0/IATH
npaBuia npu padore ¢ ydeOHbIM U J1ad0paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPHUTHYECKH OICHMBAaTh W HHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJICpKaHMS, BKJIIOYAIOLIYK T[ICEBAOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (Cpe/IcTBa MAacCOBOM MH(POpPMALMHU, HAy4YHO-IIOMYJISIPHbIE
MaTepHuabl), STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEAOBaHWI B Ouoiorumy,
MeIHMIMHE, OMOTEXHOJIOTHH,

YMEHUE CO3/1aBaTh COOCTBEHHbIE THUCHMEHHBIE M YCTHBIE COOOUICHUS,
0000111251 OMOJIOTUYECKYIO0 WH(POPMALIMIO U3 HECKOJIBKHUX HUCTOYHUKOB, TPAMOTHO
KCII0JIb30BaTh IMOHATUUHBIN arapaTt OMOJIOTUH.

[IpeamerHbie pe3ysbTaTbl OCBOCHUsA yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce NOJDKHBI OTPAKATh:

C(pOPMUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTUM B CUCTEME HAYYHOIO
3HAHUs ECTECTBEHHBIX HayK, B (DOPMHUpPOBaAHMM COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUCKUX H
3apyOeXHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OHONOrMM, (YHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS JKU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJIepKAHUE OUOJIOTMYECKUX TEPMHUHOB U TOHSITHIA:
BUJI, TIOMYJISALMS, TeHO(OH/I, IBOJIOIUS, ABWKYIIHE CHIIBI ((DaKTOPBI) IBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPBI,



KOCUCTEMa, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLEHTbl, LENA MUTaHHUS,
9KOJIOTMYECKasl NUpaMujia, OuoreoneHos, ouocdepa;

YMEHHE H3j1araTb OMOJOrMYEecKHe TEOpHH (3BOJIIOLMOHHAS Teopusi Y.
JlapBuHaA, CHHTETHYECKass TEOpUs HBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpiieBoro cxoncrsa K. M. Bbapa, uepenoBaHusi riaBHBIX HallpaBICHUN M
nyteit sBomonuu A. H. CesepuoBa, yuenusi o ouochepe B. U. Bepnaackoro),
OTPEeIENSATh TPAHUIIBI MX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJaMHU Hay4HOrO MO3HAHUS B OUOJIOTUU: HAOIIOEHUE U
OMKMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUH, OpraHu3aiusi v IMpOBEIACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBUIKEHHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEJIWYMHAMH, OOBSCHEHHE IOJIyYEHHBIX
pe3ynbTaTOB, UCIOJB30BAHHBIX HAyYHBIX IOHSATUH, TEOPHl U 3aKOHOB, YMEHHE
J€J1aTh BHIBOJBI HA OCHOBAHUH TOJYUYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC IPU3HAKU CTPOEHHUS OHMOJOTHYECKUX
OOBEKTOB: BMJOB, MNONYJSALMH, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoLEeHO30B M JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMS, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEHCTBUSL 3KOJOTHUYECKHX (PAKTOPOB HA OPraHU3MbI, MEpeHoca
BEIIECTB W TIOTOKA DHEPTMM B HSKOCHUCTEMAX, AHTPOTIOTEHHBIX W3MEHEHWI B
IKOCUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Onocdepe;

YMEHHUE TMPUMEHATH TMMOJYyYEHHbIEC 3HAHMS IS OOBSCHEHHUS] OMOJOTMYECKUX
[IPOLIECCOB U SIBJICHUH, Ul IPUHATHS MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KM3HU C LEIbl0 olecnieyeHHus OE30MacHOCTH CBOErO 3JI0POBbS M 370POBbS
OKPYXKaIOIIUX JIFOJEH, COOJIIOIEHUSI HOPM IPaMOTHOTO MOBEICHUS B OKPYKarOLIEeH
IPUPOJIHOM Cpefie, NMOHMMAHUE HEOOXOAMMOCTH HCIOJB30BAaHUS JOCTH)KEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATIBEHOTO IPUPOAOTIONbH30BAHNUS;

YMEHHUE peliaTh 3JeMEHTapHbIC OMOJOTUYECKUE 3a/1a4d, COCTABIISATh CXEMBI
MepeHOca BEIIECTB U SHEPIHH B AKOCHUCTEMaX (LIeMH NUTAHKUA);

YMEHHUE BBIIOJIHATh JIAOOPATOPHBIE U MPAKTUYECKUE paboThl, COOIIOAATH
rpaBuia rnpu padore ¢ ydeOHbIM U J1a00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETHPOBATH HH(POPMALIUIO
OMOJIOTMYECKOTO  COJACpKAHMSI, BKIIOYAIOIIYI0 IICEBJOHAYYHBIC 3HAHHMS U3
pa3IMYHBIX MCTOYHUKOB (CpeICTBa MAacCOBOM MH(POpMALUH, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  IJOOAIbHBIE  JKOJIOIMYECKHE  MPOOJIEMBI
COBpPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3HUIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOTOTUYECKYI0 WH(POPMALINIO U3 HECKOJIBKHUX HUCTOYHHKOB, TPAMOTHO
HCIOJIH30BaTh MOHATUUHBIN arapaTt OMOJIOTUH.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne n/m

HauMeHoBaHHe pa3ie/ioB H TeM
NporpaMmbl

buonorus xak HayKa
JKuBble CHCTEMBI H X OpraHu3anus
XUMHYECKHAH COCTaB U CTPOCHUE KIICTKH

}KHSHC,[LCHTEJ]I)HOCT]: KJIETKH

Pa3MHOKEHHE M HHAMBHIYAIBHOE Pa3BUTHE
OpraHu3MOB

HacnencrBeHHOCTh M H3MEHYHUBOCTD
OpraHHu3MoOB

Cenexkuust oprann3mMoB. OCHOBbI
OMOTEXHOIOIHMH

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KonunuecTBO yacos

Bcero

34

Konrpoibubie
padoThI

[IpakTnyeckune
padoThl

0.5

1.5

JJIeKTPOHHbIE
(undgposnbie)
o0pa3oBaTejibHbIe

pecypcsl

Bubnunoreka IIOK
https://m.edsoo.ru/7f41¢292

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

Bubmuoreka LIOK
https://m.edsoo.ru/7f41¢292

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

bubmoreka [JOK
https://m.edsoo.ru/7f41c292

Bubnuoreka IIOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [IOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [IOK
https://m.edsoo.ru/7f41c292




11 KJIACC

HaumenoBanue pasjiesioB M TeM
NporpaMMal

Ne n/n

DBOJIIOIIMOHHAS OUOJIOTHS

BO3HHKHOBEHHE U Pa3BUTHE KH3HU HA
3emie

Opranu3Mbl 1 OKpyXKaromras cpeaa
COOﬁLL[ECTBa H IKOJOTHYCCKHEC CHCTCMBI

PesepBHoe Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoauuecTBo 4acos

Bcero

34

KonTpoiibHbIe
padoTsI

IlpakTHyeckue
padoTsI

0.5

2.5

DJIEKTPOHHBbIE
(uudposnie)
oOpasoBaTeibHbIE
pecypcbl

bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74







INIOYPOYHOE INIAHUPOBAHHUE
10 KJIACC

Tema ypoka

buomnorus B cucreme HAYK

MeTtobl MO3HAHUS KUBOH TPUPOJIBI.
[TpakTuyeckas padora Ne 1
«Mcnonb30BaHUe pa3IMUHbBIX
METOJIOB IPH U3YYECHUH
OHMOIOTHYECKUX 00BEKTOBY

buosornueckre CUCTEMBI, ITPOIIECChI
U UX U3YYCHHE

XHUMHYECKHH cocTaB KJIeTKH. Bona u
MHHEpaJIbHBIC COJIH

benkn. CoctaB u cTpoeHue Oe1KOB

®epMeHTH — OUoJIOrHYecKue
KaTaau3aTopbl. JlJabopaTopHas
padora Ne 1 «M3yuenue
KaTAIMTUYECKON aKTUBHOCTH
(bepMEHTOB (Ha mpUMepe aMK1a3bl
WJIN KaTaia3bl)»

VYrnepoapl. JIMODHIBI

Konu4yecTBO Y4acos

Bcero

KonrposbHbie
padoThl

I[IpakTHyeckue
padoTbl

0.5

0.5

JlaTa
H3y4eHust

JIeKTPOHHbIE
undgposbie
o0pa3oBarTe/ibHbIe

pecypcesbl

Bubnnoreka IJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Bubnnoreka IJOK
https://m.edsoo.ru/863e6122

bubimoreka [JOK
https://m.edsoo.ru/863e6564

bubmmoteka [IOK
https://m.edsoo.ru/863e674¢

bubmuoteka [IOK
https://m.edsoo.ru/863e6b72

bubanorteka [IOK
https://m.edsoo.ru/863e6b72

bubmnoreka [IOK
https://m.edsoo.ru/863e6870




10

11

12

13

14

15

16

17

18

HyxsiennoBeie kucinorel. ATO

HCTOpHﬂLiMeTOMb[HSYHeHHH
kietku. Kierounas TEOpHU:A

Kierka xak uenocrHas xuBas
cucrema

CtpoeHne 3yKapuOTHYECKON KIIETKH.

JlaGopaTopHas paborta Ne 2
«/3ydeHue cTpoeHHs KJIETOK
pacTeHHH, )KUBOTHBIX, 'PHOOB H
OakTepHit MoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax u ux
OIIUCAHHEY

OOMeH BelecTB WM METab0Iu3M
dorocuures. XeMOCHHTES

DHepreTH4ecKkuii 0OMeH

Kuznennsiid nuki kinetku. Jlenenue
Kierku. Muros. JlabopaTopHas
pabora Ne 3 «Habmoaenue MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MHKpOIIpenapaTax»

buocunres 6enxa. Peakuus
MaTpPHUYHOTO CUHTE3a

Tpaucnsuus — OonocunTes Oenka

Hexnerounsie GopMbI KU3HH —

0.5

0.5

bubnuoreka [[OK
https://m.eds0o.ru/863e6d5¢c

bubnuoreka [[OK
https://m.edsoo.ru/863e6e88

bubmnoreka [JOK
https://m.eds00.ru/863e6ff0

https://m.edsoo.ru/863e716¢

bubnuoteka LIOK
https://m.edsoo.ru/863e766¢

bubimoreka [JOK
https://m.edsoo.ru/863e7¢98

bubmmoteka LIOK
https://m.edsoo.ru/863e7aae

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

bubnmnoreka IJOK
https://m.edsoo.ru/863e¢796¢

Bbubnmnoreka IJOK
https://m.edsoo.ru/863e796¢

bubmnoreka [IOK



19

20

21

22

23

24

25

26

27

BUPYCHI

@opMBbI pa3sMHOKEHHS] OPIraHU3MOB

Meiios

OO0pazoBaHue U pa3BUTUE [1OJIOBbLIX
KJeTok. O1U10/10TBOPEHHE.
JIabopaTopHas paborta Ne 4
«M3yueHne cTpoeHus MOIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»
WNHauBuayanbHOE pa3BUTHE
OpPraHH3MOB

['eHeTHKa — HayKa O
HACIEACTBEHHOCTH UM U3MEHYHUBOCTH

3aKOHOMEPHOCTH HACJICAOBAHUS
npusHakoB. Monorubpuanoe
CKpelLIMBaHNE

JlurubpuiHoe ckpeuiuBanue. 3aKoH
HE3aBUCUMOT0 HACJIEI0BAHUS
NPU3HAKOB

CueniieHHOE HACIeq0BAHHE
npusHakoB. Jlaboparophas pabora
Ne 5 «3yuenne pe3ynbraToB
MOHOTHOPHUIAHOTO ¥ TUTHOPHUAHOTO
CKpEIINBaHUA y Ap030(HiIbI HA
TOTOBBIX MHKpPOIIpETapaTax»

I'eneTnka nona. Hacnenopanue

0.5

0.5

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

bubmnoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
bubmnoreka [JOK
https://m.edsoo.ru/863e7f4a

bubmnoreka [JOK
https://m.edsoo.ru/863e81b6

Bubnnoreka IJOK
https://m.edsoo.ru/863e8436

bubmmoteka LIOK
https://m.edsoo.ru/863e8612

bubmmoteka LIOK
https://m.eds00.ru/863e8878

bubmuoreka [{OK
https://m.edsoo.ru/863e89a4

bubmmoreka [JOK
https://m.edsoo.ru/863e8c60

bubmmoreka [JOK



28

29

30

31

32

33

34

IMIPHU3HAKOB, CLUCINICHHBIX C ITOJIOM

M3menunBocTs. HenacneacreeHHasn
M3MeHYnBOCTh. JlabopaTopHas
pabota Ne 6. M3ydenue

MO (PHUKAIIMOHHOI H3MEHYHBOCTH,
NOCTPOEHUE BapHALIMOHHOTO Psjia U
BapUALIMOHHOM KPUBOI»
HacnencreeHHAass H3MEHUYHBOCTD.
JIaGoparopnas pabora Ne 7.
«AHanu3 MyTauuil y Jpo3o¢uiisl Ha
TOTOBBIX MUKpPOIIpEnaparax»»

I'eHeTHKA YeI0BEKa

PesepBHelii ypok. O600uieHuE 110
teme «HacneacTBeHHOCTD H
M3MEHUYNUBOCTH OPTaHU3MOBY

Cenekuus Kak HayKa H I[Ipo1ecc

MeToabl U JOCTHIKCHUS CEICKIIHH
pacTeHUM U KUBOTHBIX
broTexHONIOrus Kak oTpacib
IPOM3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

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

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

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

bubmnoreka [JOK
https://m.edsoo.ru/863e8d78

bubmmoreka [{OK
https://m.edsoo.ru/863¢9214

bubmmoreka [{OK
https://m.edsoo.ru/863e9214

bubimoreka [JOK
https://m.edsoo.ru/863e9336




11 KJIACC

Tema ypoka

DBOJIIOLMSA U METOJIbI €€ U3YyUEHUS

Hctopust pazBuTusi ipecTaBieHni
00 ?BOMIOLIUH

MuxkposBosonus

[Momynsanus Kak dJeMeHTapHas
€IMHULA BUIA 1 YBOJIIOLIH.
Jlaboparopuas padora Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OIOTHIECKOMY KPUTEPHUIO

JIBHIKYIIHE CHITBI (3JIEMEHTApHbIC
¢axTopsl) IBOTIOIIN

EctecTBenHbli 0TOOp U ero ¢popmbl

PesynbraTsl 3BOJIIOLMHN:
NpUCIIOCOOIEHHOCTh OPTaHU3MOB 1
BH1000pa3oBanue. JlabopaTopHas
pabora Ne 2 «Onucanue

HpHCHOCOGJ’IEHHOCTH OpraHHdsMa 1 eé

OTHOCHTEIIBHOI'O XapaKTepar

Hanpagnenus u nytu
MaKpOIBOJIIOLUN

Koanuecreo 4acoe

Bcero

KouTpoJibHBIE
padoThI

[IpakTHYecKune
padoTsI

0.5

0.5

Jarta
H3YyYEeHHA

DJIEKTPOHHBIE
unppoBbIe
o0pa3oBarTe/ibHbIE

pecypcbl

bubmnoreka [JOK
https://m.edsoo.ru/863ea20e

bubmnoreka [JOK
https://m.edso0.ru/863e9570

bubmnoreka [JOK
https://m.edsoo.ru/863e9cle

Bubnnoreka IJOK
https://m.edso0.ru/863e99¢6

Bubnnoreka IJOK
https://m.edsoo.ru/863e9da4d

bubimoreka [JOK
https://m.edsoo.ru/863e9ed0

Bubnunoreka IIOK
https://m.edsoo.ru/863e9fde

bubmanoreka [IOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20
21

HeoOpatumocTts 3BoMIOIIMM
Hcropus )Ku3HM Ha 3eMIie U METOJIbI
€€ U3ydyeHus

['unoTe3bl MPOMUCXOKIACHHS HKUZHU
Ha 3emiie

PazBuTue xu3Hu HA 3eMiIe 110 Ppam U
neproIaM

OCHOBHBIE 3TANEI BOIIOINH
PACTUTENBHOTO U KHBOTHOTO MHUPA.
[TpakTudeckas padora Ne 1
«M3ydeHne HCKOMaeMBbIX OCTaTKOB
pacTeHHid U 5KUBOTHBIX B
KOJUICKIHSIX

CoBpemeHHas cucTeMa
OpPraHu4ecKOro MUpa

DBOJIOLMS YeJIOBEKa (AHTPOIIOreHes)

JBuskyue culibl (hakTopsbl)
aHTpoIoreHes3a

OCHOBHBIE CTaJUH IBOIIOIHH
YyeroBeKa

Yenopeueckue pachbl H IMMIPHPOAHBIE
ajganTaigiy 4elI0BCKa

PezepBHbiii ypok. O0001IEHHE 10
Teme «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HH Ha 3eMiie»

DKOJIOTHS KaK HayKa

Cpemﬂ 0OHMTaHHS M KOJIOTHYECKHE

0.5

bubnuoreka [[OK
https://m.edsoo.ru/863eas5ab

bubimoreka [JOK
https://m.edsoo.ru/863eabbe

Bubnnoreka IJOK
https://m.edsoo.ru/863ea8bc

bubmnoreka [JOK
https://m.edsoo.ru/863ea48e

bubmmoreka [{OK
https://m.edsoo.ru/863eac2c

bubmmoreka [{OK
https://m.edsoo.ru/863ead44

Bubnunoreka IIOK
https://m.edsoo.ru/863eaca

Bbubnmnoreka IJOK



22

23

24

25

26

27

28
29

30

31

(baxkTopbl

AbGuoTtnueckue GaKTopsl.
Jlaboparopnas pabora Ne 3.
«Mopdonornueckue 0coOeHHOCTH
pacTeHHi U3 pa3HbIX MECT
oburanusy». Jlaboparopnas padora
Ne 4. «Bnusinve cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa

brotnyeckne ¢akTopsl

DKOJIOTMYECKHE XapaKTEPUCTUKH
nomysmun. [Tpaktudeckas padora
Ne 2 «[loacyér miI0THOCTH
MONYJISALMH Pa3HbIX BUIOB
pacTeHU»

CoobmecTBa OpraHu3mMoB —
O6Ho1eHO3

DKOJIOTHYECKUE CHCTEMBI
(PKOCHCTEMBI)

OcHOBHBIE [TOKA3aTEIH IKOCHCTEMBI.
DKOJOTHYECKHE TUPAMU/IBI.
CaoiictBa skocuctem. Cykueccus

[IpupoiHbBIE SKOCHCTEMBI
AHTpONOreHHbIE YKOCHCTEMBI
buochepa — rnodanbHas
KOCUCTEMA 3eMJTU
3aKOHOMEPHOCTH CYIIECTBOBAHHSA
Ouocheps

0.5

0.5

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

bubimoreka [JOK
https://m.edsoo.ru/863eb10e

bubnuoteka LIOK
https://m.edsoo.ru/863eb348

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

Bubnnoreka IJOK
https://m.edsoo.ru/863eb46a

bubimoreka [JOK
https://m.edsoo.ru/863eb5fa

bubanorteka [IOK
https://m.edsoo.ru/863ebb5e

bubmmoreka [JOK
https://m.edsoo.ru/863ebd 16
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13 CocyuiecTBOBaHHE IPHUPOJIBI U 1 Bubaunorexa [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PezepBHbiii ypok. O0001IEHHE TEMBI

34 «Coo0111ecTBa U PKOJIOTHYECKHE 1

CHCTCMbI»

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME M 0 23






YUYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NTPOLECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYUEHUKA

METOANYECKUE MATEPHUAJIbBI U1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

UHTEPHET



ITpunoxxenue k pabouei mporpamme
Ces3b pabouyeil mporpaMmel ¢ padoveil MPOrpaMMoil BOCIIMTAHUS IIKOJIbI

Peanu3anus IIKOJBHBIMHA II€aroraMd BOCIHUTATEIFHOTO TOTEHIHAla YpPOKOB
BUOJIOI'MU npeanosaraer ciaeayrouiee:
- OpraHM3airo padoThl ¢ IeTbMH Kak B od)iaiiH, Tak U OHJIalH hopmare;
- YCTaHOBJICHHE JOBEPUTEJBbHBIX OTHOUIEHUN MEXKIY YUUTEJIEM M €r0o yUeHUKaMH,
CHOCOOCTBYIOLIUX [MO3UTUBHOMY BOCHPHUATHUIO YHalIMMHUCS TPeOOBaHUM U MPOCHO
YUUTENsA, MPUBJICUCHUI0O UX BHUMAHUA K OOCY)KIaeMON Ha ypoke uHdopMmaluu,
AKTUBU3AIMH UX TTO3HABATEIHLHOU ACSITCILHOCTH;
- noOyXJeHHUE IIKOJbHUKOB COOMIOAAaTh Ha YPOKE OOLIENPUHATHIE HOPMBI
MOBECHHUS, TpaBUiia OOIIEHUS CO CTapIIUMU (YUUTEIIMH) U CBEPCTHUKAMU
(WIKOJIbHUKAMU), TPUHIUIBI Y4eOHOW MUCIUIUTMHBI W CaMOOPTAaHM3AIUH,
corjacHo YcraBa IKoJbl, [IpaBuiaM BHYTpEHHETO pacropsaKa IIKOJIbI;
- HCMOJB30BAHME BOCIHMTATENBHBIX BO3MOXKHOCTEH CoOJepkKaHUs y4eOHOro
npeaMeTa Yepe3 JEMOHCTPALMIO ISTSIM MPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO
MOBEACHUS, TIPOSIBJICHUS YEJIOBEKOJIIOOUs MU J1I0OpOCEpI€YHOCTH, uYepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JUISi YTEHMs, 3ajad JUIsl peuleHus, KelcoB WU
JIMCKYCCHUM;
- TPHMEHEHHE Ha YypOKEe MHTEPaKTUBHBIX (opM pabOTHl 00yJaArOIIHUXCS:
MHTEJUIEKTYallbHbIE UIPbl, BUKTOPUHBI, TECTUPOBAHUE, KEIChI, CTUMYIHPYIOLIUX
MO3HABATENIbHYI0O MOTHUBAIMIO  IIKOJIBHUKOB;, JUCKYCCHUM, KOTOpPBIE JalOT
yJaliuMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JHAJIOTa;
rpynnoBoM paboTsl Wiy pabOThI B Mapax, KOTOPbIE yYaT WIKOJIbHUKOB KOMaHIHOM
paboTe u B3aMMOJICHCTBUIO C IPYTUMHU JE€THMU;
- OIUMITAAJBI, 3aHUMATEIbHBIE YPOKH W TSATHUMHUHYTKH, YPOK-JEJIOBas Wrpa,
YPOK—IIyTCIIECTBUE, YPOK MAacTep-KJIacc, YpPOK-HCCICAOBAaHUE MU IP.;
- BKJIIOYEHHUE B YPOK HIPOBBIX IMPOIEAYpP, KOTOPHIE IOMOTAIOT TMOJIEPKATh
MOTHUBALMIO JIETEH K T[IOJYYEHUIO 3HAaHWM, HAJOKUBAHUIO [IO3UTHUBHBIX

MCKITHYHOCTHBIX OTHOILIECHUM B KJ1acce, IMoMoraroT YCTaHOBJICHHUIO



n00poxenaTeIbHONM arMocepbl BO BpeMsi ypOKa; MHTEIUIEKTYaJIbHBIX — UIP,
CTUMYJIUPYIOITUX  TMO3HABATEIbHYK) MOTHUBAIUIO  IIKOJIBHUKOB. [IpenmeTHbIe
BBINYCKM 3acetanusa kiayba «Yro? I'me? Korma?», kBecTsl, Mrpa-npoBOKalus,
UI'Pa-3KCIIEPUMEHT, MIpa-ACMOHCTpaLUs, UTPa-COCTA3AHUE;

- opraHu3anus medcrTsa MOTUBUPOBAHHBIX M 3PYIUPOBAHHBIX 00y4arOUIMXCs HAJl
X HEYCNEBAOIIMMHA OJHOKJIACCHUKAMH, JAIOIIEr0 INKOJIbHUKAM COLHAIBHO
3HAYMMBbIH OINBIT COTPYJIHUYECTBA U B3aUMHOMN MTOMOLIH;

- THUITUUPOBAHKE U TOJICPIKKA UCCIEA0BATEIbCKOM IeATeTbHOCTH IKOJLHUKOB B
pamMKax peanu3anid UMH WHAUBUAYAJTBHBIX W TPYIIIOBBIX HCCIICIOBATEIBCKUX
MIPOEKTOB, [IOMOTraeT MNPHOOPECTH HABBIK CaMOCTOSATEIBHOTO  PEIICHHS
TeOpeTuyecKori  mpobiembl, odopmiIeHHsS  COOCTBEHHBIX  HIEH,  HaBBIK
YBa)XKUTEIBHOTO OTHOLIEHUS K YYXKUM HesIM, OOPMIEHHBIM B paboTax Ipyrux
uccienoBaTesed, HaBbIK IyOJIMYHOTO BBICTYIUICHHS TI€pel  ayAUTOpPHUEH,
apryMEHTHUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3PEHUS;

- co3gaHMe TMOKOM M OTKpBITOM cpeabl OOyueHuss M BOCIUTAHUSA C
MCIIOJIb30BAHUEM TaJKETOB, OTKPBITHIX 00pa30BaTEIbHBIX PECYpPCOB, CHCTEM
yIpaBJIeHUsT TO3BOJISIET CO3JaTh YCJIOBHMS JUIS peaju3allid MPOBO3TJIAIICHHbBIX
IOHECKO Beaymux mnpunHiunoB oOpaszoBanus XXI Beka: «OOpa3oBaHue s
Bcex», «OOpa3oBaHue 4Yepe3 BCI JKU3HBY», oOpa3oBaHue «Bcerja, Be3je U B
J000e Bpemsi». Y 00ydarolMXCsi pa3BUBAKOTCA  HABBIKM  COTPY/IHMYECTBA,
KOMMYHUKAIIMM,  COIIMAJIbHOM OTBETCTBEHHOCTH, CIIOCOOHOCTh KPHUTHYECKH
MBICJIUTh, OIEPATUBHO U KAue€CTBEHHO peuiaTh MpOOJEMBbI; BOCIUTHIBACTCS
LEHHOCTHOE OTHOILIEHUE K MHPY.

PesynbraThl emuHCTBa y4eOHOW M BOCIUTATEIBHOM JEATEIBHOCTH OTPAYKEHBI B
pasgene paboueil mporpaMMbl «JIMYHOCTHBIE PE3yJbTaThl M3YyYE€HUs y4eOHOIO

npeamera  «buonorus»  Ha  ypoBHE  cpenHero  obmero  oOpa3zoBaHH.






