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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTMU TEOPETHUECKYI0 OCHOBY JJisi
OTIpENICICHUs] TMOAX0J0B K (POPMHUPOBAHUIO COJACpPNKAHUSA YyueOHOTo MpeaMera
«buonorusi» coctaBWiIM: KoOHIenTyaidbHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJAEp)KaHUsA, pe3ylbTaToB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 0OIIUX IEISIX U
NPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHEro
obmero o6pa3oBanus B Poccuiickoit ®Denepainyu, a TakKe TMOJOXKEHUS O
cnenupuke OMONOruM, €€ 3HAYECHUHU B MMO3HAHUM KUBOW MPUPOJBI U 00€CTIeUeHNN
CYILIECTBOBAaHHSI 4esIoBeuecKoro obmiectBa. COrjlacCHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBbI TIO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmma 1o Ouosiornn Aa€T MpeACTaBICHHE O LesIX, 00 oOmiei
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUMXCS CpPEACTBAMU
yueOHOro mnpeamera «buonorus», omnpenenser o0sA3aTeNbHOE MPEIMETHOE
collepKaHUE, €ro CTPyKTypy, pacopeieiieHue Mo pas3jieliaM M TeMaM,
PEKOMEHAYEMYIO TIOCIIEA0BATEIBHOCTh U3YUEHHS] yUeOHOro MaTepuana ¢ yu4éToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKM 00pa30BaTEIbHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommnxcsl.

B nporpaMmme mno OHOJNIOTMM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W MPEIMETHBIM pPE3yJbTaTaM
oOyueHuss B (OpPMHUpPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOU
JeSTeNbHOCTH/Yy4eOHbIX JEHCTBUH OOYYAIOUIMXCSI [0 OCBOCHHIO COJICPXKAHUS
OHOJOrUYECKOro 00pa3oBaHUsI.

B nmporpamme mo 6mosoruun (10-11 kmaccel, 6a30BBI ypOBEHB) pean30BaH
NPUHITUIT TPEEMCTBEHHOCTH B M3y4YeHMHM Ouojoruu, Onarojgaps ueMmy B HeH
MPOCMATPUBAECTCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
bopMHpPOBaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, HEHHOCTHBIX
OpPUEHTALUN JTMYHOCTH, SKOJIOTUYECKOT'O MBIIUICHUS, NPEICTABIEHUN O 3I0POBOM
oOpa3e >KHU3HU M OEpEeKHbIM OTHOLIEHHWEM K OKpYXalolleld MPUPOJHON cpele.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIIeOMOIIOTHYECKUX TEOPHUH, a TakKe 3HAHHUM O
CTPOEHUH >KMBBIX CUCTEM PA3HOr'O PaHIa U CYLIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX IPOIIECCOB B MporpamMme 1o OUOJOTUHU YJEIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEHEBHOM JKM3HU JIJIsl pEUICHUS MPUKIIAIHBIX 33J]1ay, B
TOM 4HCTe. TPO(UIAKTUKMA HACIEICTBEHHBIX 3a00JIEBaHUN YENOBEKa, MEIUKO-
Tr€HETUYECKOTO KOHCYJIbTUPOBAHHS, 000CHOBaHHUS 9KOJIOTUYECKH
LEJIECO00PA3HOr0 MOBEACHHMS B OKpYXalolled NpUPOAHOW Cpejae, aHaau3a
BIIMSIHUSL XO3SWCTBEHHOW JESATEIBHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX PKOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
ydeOHOoro mpenmMera «bruosorus» mpoaUKTOBAaHO HEOOXOIUMOCTBIO 00eCIeUeHHUS



YCIOBUH ISl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3a]a4 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KoTopas mpeamnojaraetr (GOpPMUPOBAaHHE y  OOydYaroIIuXcs
CIOCOOHOCTH aJanTUPOBAaThCA K HW3MEHEHHMSIM JIMHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE CpemHEro oOIIero oO0pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecrneunBaeT (OPMHUPOBAHUE Yy OOYYAIOMIUXCS TPEACTABICHHUN O
HAay4YHOU KapTUHE MUpA, pacliupseT U 0000IIaeT 3HaHUS O KUBOW MpUpPOAE, €€
OTJIMYUTENBbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCJIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupojbl, (HOPMHUPOBAHUS
(YHKIIMOHAIBPHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KHU3HU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIIICHHUS K JKUBOW MPUPOJIE
U YETIOBEKY.

Bonbiroe 3HaueHne 6MOIOTHs UMEET TaKXKe JIJIsl PeLEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLHMAIM3ALUU
oOyuaronuxcs. M3yyenue 6uosiornu oOecrieynBaeT yciaoBus st GOpMUpPOBaHUS
WHTEIJICKTyallbHBIX, KOMMYHUKAIIHOHHBIX ¥ HWH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYPHI, CIIOCOOCTBYET HMHTETPAallMd OMOJIOTHYECKHX 3HAHUHU C
IPEJICTABICHUSAMM U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHUS O MpeIHA3HAYEHUH Yy4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY [UIsl ONpPEIEICHHs TMOAXOJ0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €T0 COACpX aHWsI, TMPEACTaBIEHHOTO B TMpOTrpamMme TI0
OHOJOTHH.

Ot6op coxepkanus yueOHOro mpeameTra «buosorus» Ha 60a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPAa3HOrO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIuecs: MOJDKHBI OCBOMTH 3HAHMS W YMEHUS, 3HAUMMBIC MJIs
dbopmupoBaHus O00IIEH KYyJbTYphbl, ONpPEACIISAIONIME aJeKBAaTHOE IOBEACHUE
YeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTpEOOBaHHBIE B IMOBCEIHEBHOM
XKU3HU U TMPaKTUUYECKOU aesTenbHOCTH. Ocoboe MecTo B 3TOH cHCTeME 3HaHHi
3aHUMAIOT JIEMEHTHI COJIEPkKaHUsl, KOTOPBIE CIIy>KaT OCHOBOMU J1J11 (pOPMUPOBAHUS
MPEACTABJICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpA U
LHEHHOCTHBIX  OpPHEHTAIUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3allUuu
OuoIOruuecKoro oopa3zoBaHusl.

CTpykTypupoBaHUE cCOJEp>KaHUs y4eOHOro Mmarepuana B Mporpamme Io
OMOJIOTUH OCYIIECTBIEHO C YY€TOM NPUOPUTETHOTO 3HAYECHMS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3allvu U
HBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeameta «buomorus»
BBIJICTICHBI CIIEYIOIINE COJepKaTeNbHble TUHUU. «buonorus kak Hayka. MeTosbl
Hay4yHOro mo3HaHus», «Kierka xak Ouonormueckas cuctema», «OpraHusM Kak



Oouonoruueckas cucrema», «CucreMa M MHOrooOpasue OpPraHMYecKOro MHUpa»,
«DBOJIIOLMS AKUBOU IPUPOABD?, K IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp u3yueHus ydyeOHOro mnpenmera «buomorusi» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOYYAIOMIMMHUCS  3HAHUAMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allii >KUBBIX CHCTEM pAa3HOTO paHra M MpUOOpeTEeHHWE YMEHUMU
UCIIONB30BaTh ATH 3HAHUS /JJIs TPAMOTHBIX JIEHCTBUN B OTHOIICHHMH OOBEKTOB
YKUBOUW TIPUPOIBI U PEIICHUS PA3TNIHBIX KU3HCHHBIX MPOOJICM.

JoctrmxeHue 1enu u3ydeHus: yuyeobHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIICUMBAETCS PEIICHUEM CIEAYIONINX 3a/]1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUI O OMOJOTMYECKHX TEOPHSX,
YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MPaBUIIAX, CIYKAIIUX OCHOBOM
UIs (POPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HaHMs, CTPOEHUH, MHOTO0Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHM3allvH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y OOy4YarOMIMXCA IMO3HABATENbHBIX, HHTEIJICKTYaJIbHBIX M
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajdu3a JAaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTUH HAYYHBIX B3IJISAOB, UJEH W TOAXOJOB K HM3YUYECHHIO >KMBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluy,;

CTaHOBJICHHE Yy oOydarommxcsi oOueld KyabTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHUpa JKMBOW MPHUPOJbI HA OCHOBAaHWUW 3HAHWUNU W OMbBITA, TMOJYYECHHBIX TMPU
M3YYCHHH OMOJIOTHH,

dbopmupoBaHre y OOydYarOMIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTMYECKUX 3HAHMM B MPAKTHUECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS YEJIOBEKOM YKUBOM
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEeW, COOTIOACHUS 3TUYECKUX
HOPM IpY IPOBEJICHUN OMOJIOTMYECKUX UCCIIEIOBaHUM;

OCO3HAHUE IIEHHOCTH OWOJIOTHYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEAHEBHON KU3HU IS
OLICHKH MOCJEACTBUI CBOEHU JIESITEIBHOCTH IO OTHOILICHUIO K OKPYKAIOLIEN Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE M COOJIIOJEHHWE MeEp NPOPUIAKTHKA
3a00JIeBaHUH.

B cucreme cpemnero oOmiero oOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOM 06sacTi «EcTecTBeHHO-HAYYHBIE TIPEMETHI».



Jlnst m3ydenust Ononoruu Ha 6a30BOM yPOBHE CPETHETr0 001Iero o0pa3oBaHus
orBoautcs 68 vacos: B 10 kmacce — 34 gaca (1 gac B Hexemo), B 11 kiacce — 34
qaca (1 gac B HeJeIo).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buosorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (puiiocoduelt, STUKON, SCTETUKON U MPABOM.
Pons Ouonorun B (HOpMUPOBAaHUM COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUDA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo/1bI TO3HAHHUS KUBOKM TIPHPO bl (HAOIIOACHKE, SKCIICPUMEHT, OITUCAHUE,
U3MEpeHue, KiaacCUpUKAIMsa, MOJACIUPOBAHUE, CTaTUCTHUYEeCKas o00paboTka
JTaHHBIX).

JleMOHCTpaum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl U cxeMbl: «MeTo bl MO3HAHUS )KUBOU MPUPOIBI».

JlaGopaTopHble ¥ NpPaKTHYeCKHE PadOThI:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMYHBIX METOOB MpHU
M3YUYECHUHN OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M HX OPTraHU3AIUA.

Xussie cuctembl (OMOCHCTEMBI) Kak MpeAMET U3ydeHus ouosnorun. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpPTaHU3AIMU OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIA, MOMYISIMOHHO-
BUJIOBOM, 9KOCHCTEMHBIH (OMOTreOIeHOTHYCSCKUI), OMOChEpHBI.

JlemoHcTpauu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKHU KU3HW», «YPOBHU OpPTaHHU3AIUN
YKUBOU IIPUPOLBI».

Oo6opynoBanue: mojenb Mojiekysbl JIHK.

Tema 3. Xumuueckuii cocTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KIIETKH. XHUMUYECKHUE BJIEMEHTBHI. MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIe BELIECTBA.

@OyHKIMM BOABI M MHUHEpaJbHBIX BEHIECTB B KieTke. llomnepkanwue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoeHue OeiIKOB. AMUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
HezaMeHunmble 1 3aMEHUMbIE AMUHOKHUCIOTH. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpBhI ~OCJIIKOBOW MoOJIeKyJibl (TIEpBUYHAS, BTOPWUYHAS, TpEeTUYHAS W
YeTBEPTHYHAsl CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonornueckue
(GyHKITUN OCITKOB.



depmenTsl — Owuosnormyeckue Karanu3artopbl. CTpoeHue QepmeHTa:
aKTUBHBIN TIeHTp, cyOcTpatHas crnenuuuHoctb. KodepmeHTsl. BuTamuHbl.
OT1nuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBomael:  MoHOcaxapuisl  (Tiroko3a, pubo3a M JA€30KCHpPH003a),
aucaxapuzbl  (caxaposa, JaKTo3a) M moimcaxapuabl  (Kpaxmall, TJIMKOTCH,
1eJUTE0II03a). bromorndeckre GyHKIUN YTIIEBOIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢yHkuuu unuaoB. CpaBHEHUE
YTJIEBOOB, OEJIKOB U JIUMUA0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunnoseie kucnotel: JHK wu PHK. Hykmeotuaslr — MOHOMEpHI
HyKJIenHOBBIX KUCHOT. Ctpoenue u pyukuuu JIHK. Ctpoenne u ¢pynkuun PHK.
Bunpet PHK. AT®: crpoenue u pyHKIUU.

[{uTosnorus — Hayka o kierke. KinerodHas Teopus — npuMep B3auMOACHCTBUS
ujiel 1 (pakToB B HAYYHOM MMO3HAHUHU. METO bl U3yUeHHUS KIIETKH.

Knerka kak 1nenoctHas xuBas cucteMa. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyiasl /IHK kak renerndeckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunel KIETOK: »yKapuoTHUecKas U IpokapuoTudeckas. (OcoOEHHOCTH
CTpOeHHUs TpoKapuoThyeckor kieTku. Kierounas crenka Oakrtepuit. CTpoeHue
IYKAPUOTUYECKON KIETKA. OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IrpUOHOM KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIMUKC, UX
dbynkuuu. [Inazmatuueckas meMmOpana, e€ cpoiictBa u ¢hyHkuuu. [{luromnazma u eé
opranoussl. OmHoMemOpaHHbIe opraHowabl kieTku:. OIIC, ammapar I'ombmxwu,
T30CcOMBL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKA: MUTOXOHIPHUH, ILIACTHUJIBL.
[IpoucxoxxaeHre MUTOXOHJpUNA W TIacTuld. Buasl mnactun. HememOpanHbie
OpraHoubl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUYKH,
KIyTUKHA. DyHKIIMN OPraHOMI0B KJIETKH. BriroueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sijpa: sigepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEILIECTB B KJIETKE.

JleMOHCTpaLum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaeH, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsbl:  «PacnpeneneHne XUMHUYECKUMX OJJIEMEHTOB B HEXHUBOU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOAE.

Tabmupr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOAb», «bruocunres 6enka», «CTpoeHre MOJIEKYIIbl Oenka,
«Ctpoenue ¢pepmenta», «HykinennoBsie kuciaotsl. JJHK», «CtpoeHue Monexyibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKU», «CTpOeHUE KUBOTHOU KIIETKU»,
«CTpOeHHE pPACTUTENBHOM KIETKW», «CTpOoeHHE MNPOKAPUOTHYECKOU KIIETKH»,
«CTpoeHue spa KIEeTKu», «YTIeBOAb», «JIMIuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl TMPOBEACHUS
HAOMIOCHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKPOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpHAIbHBIX KJIETOK.

JlabopaTropHble u NpakTHYecKHe PAa0OThI:

JlabopatopHass pabora Ne 1. «M3ydeHuwe KaTaIUTUYECKOW aKTHUBHOCTU
(depMenTOB (Ha MpUMEpE aMUIIa3bl MU KaTaja3bl)».

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KJIETOK pPaCTECHUH,
KUBOTHBIX M OakTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HMX
OIHCAHUE.

Tema 4. /KusHeaessTeJIbHOCTh KIETKH.

OOmeH BeriecTB, Wi MeTabomu3M. AccuMmisius (TiacTH4eckuii 0OMeH) u
TUCCUMIIIALNS (PHEPreTHUECKHii OOMEH) — JBE CTOPOHBI €IWHOrO Ipolecca
Merabonu3ma. Poip 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B IMOHUMAHUU
MeTabom3Ma.

Tunbel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHsblil. Ponb dhepmeHTOB
B 0OMEHE BEUIECTB U MPEBPALLECHUHN SHEPTUU B KIIETKE.

®orocunTe3. CeroBas u TeMHOBass (¢a3bl (orocuHTe3a. Peakiuun
dborocunTeza. DPdekTuBHOCTL (hOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3a NSl KU3HU
Ha 3emiie. BausiHue ycioBuii cpeabl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUI.

XeMocHHTe3. XEeMOCHHTEe3Upyolue OakTepuu. 3HauYeHHUEe XeMOCUHTe3a IS
JKA3HU Ha 3eMJIe.

OHepreTnueckuii oOMeH B kJeTke. PaciuerieHue BellecTB, BBbIACICHUE U
AKKyMYJIMPOBAHHE DSHEPrUM B KJIETKE. OTambl 3HEPreTHYECKOro OOMeEHa.
I'mukonus. bpoxxenue m ero Buapl. KucCiIopomHOe OKMCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OKuCIUTENBHOE dbochopunupoBanue. D} hHeKTUBHOCTD
AHEPIreTUYECKOro OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdopmanus u JIHK.
Peanuzanus reHetuueckodl umHpopmanuu B KIETKe. [ eHEeTHUecKuil KOoA U €ero
cBoiicTBa. Tpanckpunuus — Matpuunslii cuaTe3 PHK. Tpanciauus — OuocunTes
Oenka. Ortanbl TpaHcisauuud. KoaupoBaHue aMUHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexnerounsie popmbl )Ku3HU — BUPYCHL. VicTopus oTkpeitust BupycoB (. .
WBanoBckwmif). OcoOEHHOCTH CTPOEHHS W JKU3HEHHOTO IIUKJIA BHPYCOB.
bakrepnodarn. bonesnm pacTeHuid, XWBOTHBIX M UYEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynogedunmra yenoseka (BHUY) — Bo3oymurens CITH/da.



OOpatHast ~ TpaHCKpWMNLHMs, peBepraza W uHTerpasza. llpodunaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUIL.

JleMOHCTpaLuM:

[Toptpetsl: H. K. Konsuos, . Y. UBanoBckuid, K. A. Tumupsses.

Tabmumpl U cxembl. «Tumnbl muTaHUA», «Metabonu3m», «MHUTOXOHIPHSIY,
«DHepreTnyeckuii oomMeH», «Xmoportact», «dorocunTe3», «Ctpoenue JIHK»,
«CTtpoeHre U PyHKIIMOHUPOBaHKE TeHa», «CuHTe3 Oenka», «[ eHeTHIecKuii Ko,
«Bupycer», «bakrepuodarn», «CtpoeHue u >xku3HeHHBIM 1k Bupyca CITN/a,
O0akTepuodara», «Permkarus JTHK».

ObopynoBanue: monenu-anmumkanuu «Yasoenne JJHK u Tpanckpunms»,
«buocunres 6enka», «CTpoeHHe KIeTKU», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOkKeHMe M HHAMBHUYaJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounelii UK, WM >KU3HEHHBIM LMKI KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekatomue B uHTepdaze. Permnukanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIuniouaHbIA WM TalUIOMJHBIA ~ XPOMOCOMHBIE ~ HAOOpbhl.  XPOMAaTH[BI.
[{uTONOTrMYECKUE OCHOBBI  Pa3MHOXKEHHS W  WHIAUBUIYAIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenune xnetkn — muto3. Cragum muro3a. IIpoueccsl, nmpoucxoasmue Ha
Pa3HbIX CTaAUSIX MUTO3a. bronornyeckuid CMbICI MUTO3a.

[Iporpammupyemas rubenb KJIETKH — aromnTo3.

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB. Oecrosnoe U nojaoBoe. Buasl 6ecrnosnoro
pPa3MHOXEHUS. JEJIIEHHE HaJABOE€, II0YKOBAHHE OJIHO- W MHOTOKIIETOYHBIX,
CHopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KJIOHHPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYHS OT OECIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoucXoAsIMe Ha CTaauAX Meno3a.
IloBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonornueckuit CMmbICI H
3HAYCHUE MEeNo03a.

["ameTtorenes — mnpouecc 0O0pa3oBaHUS MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKUM U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE IOJIOBBIX
KJIETOK — ramer (crmepmato3oui], SHIIEKICTKa) — CIIEPMATOreHE3 M OBOTCHE3.
OcoOeHHOCTH CTpPOEHUSl SAWLEKIETOK U CHepMaTro3ouaoB. OMIoJ0TBOpPEHHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3Butue (OHTOTrEHe3). OMOpPHUOHAIBLHOE pPa3BUTHE
(omOpmorenes). Drtanbl SMOPUOHATIHHOTO PAa3BUTHS Y MMO3BOHOYHBIX >KUBOTHBIX:
npobnienue, ractpyisiuus, opraHoreHe3. [loctamOpuoHanabHOE pa3BuTHE. THIIBI
NOCTAMOPHOHAIEHOTO Pa3BUTHS. TpsiMoe, Hempsimoe (myuHOYHOE). BrmsHue



CpelIbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BHI3BHIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pactenuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAIUU PA3BUTHSL.

JdeMoHCcTpaUU:

Tabmuubpl u cxembl: «DOpMBI pa3MHOXKEHHSI OpPraHU3MOB», «JIBoWHOE
OIUIOJIOTBOPEHME y LIBETKOBBIX pACTEHHI», «BereraTuBHOE pa3MHOXKECHHE
pacteHuit», «JlemeHue KIeTku OakTtepuii», «CTpPOCHHE TIOJIOBBIX KJIETOK»,
«Ctpoenue xpoMocombl», «Knerounbsiii mukn», «Perukanus JTHK», «Mwutos»,
«Meiio3», «IIpsiMoe u HenpsAMoe pa3BuTUE», «['aMeTOreHe3 y MIICKOIUTAIOIMINX U
4yeNoBeKa», «OCHOBHBIEC CTAJIMM OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpPOITpEnapaThl «CnepMaTo30u sl
MJIEKOMUTAIOWIETO», «SHIEeKIeTKa MIIEKONUTaromero», «Kapuoknaes B KJeTKax
KOpEIllKa JIyKa», MarHuTHash MOJIeNIb-alIuIuKaius «JleeHue KIETKU», MOJENb
JIHK, Mmoznenb meTtadazHOi XpOMOCOMBI.

JlaGopaTopHbie M NIPaKTHYECKUE padoThI:

JlaGopaTopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKpPOIIPENapaTax».

JlaGoparopuas pabdora Ne 4. «M3ydeHue CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOMpEnapaTax».

Tema 6. HacjieqcTBEeHHOCTh U H3MEHYHBOCTH OPTAHU3MOB.

[IpenMeT u 3agaum reHeTuku. Mctopust pa3BuTHs FeHETUKH. POJIb UTOIOTHH
U AMOpPUOJIOTUU B CTAaHOBJICHUHM TE€HETUKH. BKiag pocCHMUCKUX U 3apyOeHBIX
yu€HBIX B pa3BUTHE T'CHETUKH. MeETOAbl TeHETUKH (THOPHI0JOTHYECKUH,
IIUTOICHETUYCCKUH, MOJIEKYJIIPHO-TeHeTHYeCKUi). (OCHOBHBIE TI'€HETHYECKHE
noHsATUA. [ eHeTHYeCKas CUMBOJIMKA, UCTIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJIe0BaHUs MPU3HAKOB, YCTaHOBIICHHBIE . Menaenem.
MonorubpumaHoe CKpemuBaHue. 3aKOH €IWHO-00pa3us THOPUIOB IEPBOTO
nokoyieHud. IlpaBuino JOMUHUPOBAHUA. 3aKOH PACUICIUICHUS MPU3HAKOB.
I'unoresa ynuctoTel raMeT. [10JHOE M HEMTOTHOE IOMUHUPOBAHUE.

JurubpuaHoe  ckpeliMBaHue. 3aKOH  HE3aBHCUMOIO  HACJIeI0BaHUs
Npu3HaKoB.  [lUTOreHETMYECKHE  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUS.
AHanuzupyoiee ckpenpanue. Mcnonb30BaHne aHATU3UPYIONIETO CKPEIMBAHMS
JUJISL OTIPE/ICJICHHS TEHOTHIIA OCOOU.

CuerieHHOe  HacieaoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBAaHUIO I'eHOB. HapymeHne cuemieHus reHoB B pe3yibTare
KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKNE KaPThI.



['enetuka mona. XpoMOCOMHOE OMpeeieHue moja. AyToCOMbl U MOJOBBIE
XpoMOcOMBbI. ['OoMoraMeTHele W rereporaMeTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

M3MeHuynBOCTh. BHABI N3MEHUYMBOCTH . HEHACJICACTBSHHASA U HACJIEICTBEHHA.
Ponb  cpenbl B HEHACHIEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAITMOHHON N3MEHYMBOCTH. BapuarmoHHbIN psl U BapHAIlOHHAST KPUBasl.
Hopma peakuuum npusHaka. KonndecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakiuu. CBoicTBa MOAUGMUKAITMOHHONW U3MEHUUBOCTH.

HacnencrBenHas, WJIM Te€HOTHIIMYECKas, W3MEHYMBOCTL. KoMOuHaTHBHasA
W3MEHYMBOCTh. MelWo3 W TOJIOBOM TpPOIleCC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTalimonHas u3MeHUMBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYuHbl MyTanuil. MytareHHslie (hakTopsbl.
3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIeACTBeHHOM n3MeHnunBoctu H. 1. BaBuiiosa.

BHesepHas HacIeICTBEHHOCTh U N3MEHUYUBOCTb.

I'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI T€HETUKH
YeJI0BEKa. I€HEaJIOrNYSCKUM, OJIM3HEIOBBIN, IINTOT€HETHYESCKUHN, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpemMeHHOE ONpENEITICHUE FeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, TCHOTUIIMPOBAHUE, B TOM YHMCJIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a0ojieBaHMS 4YeJIOBEKAa: T'C€HHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOM MpPeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne UM TeHepaTuBHbIe MyTanuuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KU3HH, THATHOCTHKH, MPOMIMIIAKTUKHN U JICUSHHUS TCHETUYSCKUX
Oomne3Heil. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAUYCHHE METUIIMHCKON
TCHETHKH B IIPEJOTBPAIICHUHN 1 JICUYCHUN IeHETHUSCKUX 3a00JICBaHUM YeIOBEKa.

JlemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuet ©  cxembl:  «MOHOTHMOPHUAHOE  CKpEIIMBaHHE W €ro
IUTOTCHETUYECKAsT OCHOBa», «3aKOH paCUICIUICHUS MU €ro IMTOr€HETHYECKas
OCHOBa»,  «3aKOH YHCTOTHI  ramer», «JluruOpujgHOe  CKpEIIUBaHHUE,
«I{uTosmornueckue OCHOBBEI JUTUOPUIHOTO CKPEILNBAHUSY, «Meitioz»,
«B3auMoZeNCTBUE  AJUIENIBHBIX T'€HOB», «l'@HEeTMYEeCKHE KapThl pPACTEHUH,
KUBOTHBIX M 4eJoBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIIeIOBaHMUS,
CUCIUICHHOTO ¢ mnosiom», «KapuoTumbl dYenmoBeka HW KUBOTHBIX», «Buab
U3MeHYnBOCTH», «MoaudukanmonHas HM3MEHUMBOCTH», «HacnemoBanue pesyc-
daktopa», «I'eHeTHKa Tpymm KpoBw», «MyTarimoHHAsT U3MEHYUBOCTHY.

O6opynoBanne. MOACIH-AMIIIUKANNN «MOHOTHOPUIHOE CKPEITUBAHUEY,
«Hemonnoe nomuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI H MUKporpemnapar «J[pozodwmia» (HOopma, MyTanuu
(OpMBI KPBUTBEB M OKPACKH Teja), Tepoapuii «I'opox OCEeBHOM.

JlaGopaTopHblie M NPaKTUHYeCKUE PadOThI:

JlabopaTopHas pabota No 5. «l3ydeHue pes3yiabTaToB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(UIbI HA TOTOBBIX MUKpPOIIpENapaTax».

JlabopaTtopHas pabora Ne 6. «3yuenne MoanpUKAITMOHHONW U3MEHUYUBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuii y 1po30¢uiabl Ha TOTOBBIX
MHUKponpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE W aHaJIW3 POJOCIOBHBIX
YeJI0BEKay.

Tema /. Cenekunst opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOKICHUE CENEKUNUHA U JOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1EHTpaXx NPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUuM. LIeHTphl MPOUCXOXKIEHUS AOMAIIHUX KUBOTHBIX. CoprT,
OpoAa, IITAMM.

CoBpeMeHHbIE METO/IbI CENeKIIMU. MacCcoBbI U MHAUBHUIYATbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUW U KUBOTHBIX. OIllEHKAa 3KcTepbepa. bBIM3KOpoACTBEHHOE
ckpenuBanue — HWHOpuauHT. Ywucras nuHusg. CKpenMBaHUE YHUCTHIX JIMHUM.
['ereposuc, wnu rubpunHas cuia. HepoAacTBEHHOE CKpelMBaHUE — ayTOPUIMHT.
Otpanénnas rtuOpuauzanmss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYCHHE TOJMUIUIOUIOB. JIOCTHIKEHUSI CEJIEKUUU PACTEHUM, JKUBOTHBIX H
MUKPOOPTraHU3MOB.

buotexHoNmOrMsl Kak OTpacib NPOU3BOJCTBA. ['€HHAs WHMKEHEpHs. DTallbl
co3ganusi pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTEHUM.
KiloHnpoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OpPraHU3MOB.

Okojoryueckue M otudyeckue  npoodimembl. I'MO - reHetuuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpersi: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O®.
HBaHOB.

Tabmuiel u cxembl: Kapta «lIeHTpBl MPOUCXOXKIEHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHuin», «Ilopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «Otaanénas rudbpuauzanus», «Padoter akagemuka M. @. BanoBa»,
«Ilomumnonnus», «OO0BeKTHl OuorexHonorun», «Kinerouneie KyabTyphl U
KJIOHUpOBaHue», Kk KoHCTpyHpoBaHuEe 1 NEPEHOC TEHOB, XPOMOCOM.

O6opynoBanHue: MYJISKHU TUIOJIOB ¥ KOPHETTONAOB TUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble U NpakTHYecKHe Pa0OThI:

Okckypeuss «OCHOBHBIE METOJBI M JIOCTIDKEHHS CEJICKIIMU PACTeHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYO CTAHIIHIO, TUIEMEHHYIO bepmy,
COPTOMCIBITATEIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3AHCTBO, J1a0OPATOPHIO
arpoOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIUOHHAS] OMOJIOTHA.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOLIMOHHON TEOPUU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OHOJOruM. BinsHue 3BOTIOLMOHHON TEOPUM HA pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3BoonuU. [lameoHTONOrHYECKHe: MOCIIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOAHbIE (DOPMBIL
buoreorpaguueckue: cXoAcTBO U pazianune GpayH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOIOrMYECKHUEe: CXOACTBA W pa3iauuus SMOPHOHOB pa3HBIX BUOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKMX MyTeH Yy BcCeX
OpraHU3MOB.

OpomonmonHass Teopust Y. JlapBuna. IIpeanochblikKu BO3HUKHOBEHUS
JTapBUHM3MA. J[BMKyIME CHJIBI 3BONIONMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHUE MPU OTPAHMYEHHOCTH PECYpPCOB, HEONMpeneNEéHHas U3MEHUYUBOCTD,
Oopb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopusi 3Bostonnu (CTD) u €€ OCHOBHBIC MOJIOKEHUS.

MuxkposBosronus. [lomynsauus kak equHUIA BUAA U 3BOJIOLIHH.

JBxymue cuiabl (pakToOpbl) SBOJIOLNUU BHIOB B MpHpoje. MyTallMOHHBIH
npoiiecc U KOMOMHATHBHAsT M3MEHYUBOCTH. [lomynsiiiMOHHBIE BOJIHBI U JApend
reHoB. M301us 1 MUrpanus.

EctectBennbiii oTO0p — HampaBisioumii (axktop sBomonuu. DopMel
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0neHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Bojtouuu. [Ipumepsl
MIPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(o3bl U UANO0-aIalTaI|H.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE — (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTUIECKOE.

MaxkposBomorusi.  Dopmbl  3BOMOLMU:  (UIETHYECKAs], JAUBEPreHTHas,
KOHBEpreHTHas1, napasienbHas. HeoOpaTuMocTh 3BOIOLUH.

[IpoucxoxkaeHne OT HecelHAIU3UPOBAHHBIX TpenkoB. IIporpeccupytomias
cneuuanu3anys. AJanTUBHAS paguanusl.

JleMOHCTpaLum:



[Toptpetsl: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl U cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpaA Ha 3emiie», «3apoJIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CyIllecTBOBaHME», «EcTecTBeHHBIH 0TOOp», «MHOroo0Opa3ue COPTOB PACTCHHIL»,
«MHoroobpazue  mopoJ  KHMBOTHbIX»,  «llomynsuum», «MyTtanuoHHas
U3MEHYHMBOCTH», «Apomopdo3br», «Mnuoamantamuu», «OOmmas mereHepammsy,
«JIBrkylne cuibl sBoJironuu», «Kapra-cxema wapuipyra mnyrtemectBus Y.
JlapBuna», «bopbba 3a cymiecTBoBaHue», «IIpHCIIOCOOIEHHOCTh, OPraHU3MOBY,
«["eorpaduyeckoe BU1000pa30BaHUE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHMe. KOJIJICKIIUST HACEKOMBIX C Pa3JIMUHBIMM THUIIAMH OKPACKH,
Ha0Op TJIOJOB U CeMsH, KoJulekuus «lIpumepsl 3alllUTHBIX MPUCTIOCOOTIEHUN Y
YKUBOTHBIX», MOJIelb «OCHOBHBIC HAINPABICHUS HBOJIIONUN», 00bEMHAS MOJENb
«CTpO€HHE FOJIOBHOTO MO3Ta MIO3BOHOYHBIX».

buoreorpaduueckass kapra Mwupa, Koywiekiusa «DopMbl COXPaHHOCTH
HMCKOIAEMBIX JKUBOTHBIX M pacTeHUl», Mojenb amumkanusa «llepekpéct
XpOMOCOM», BIIAXHBbIE mOpenapatel «Pa3Butue Hacekomoro», «Pa3Burue
JSITYIIKA», MUKponpemnapar «/lpo3oduna» (HopMa, MyTanud GOpMbI KPbUILEB H
OKpACKH TeJa).

JlaGopaTopHbie U NpaKTHYECKHE PAdOTHI:

JlaGoparopuast pabora Ne 1. «CpaBHEeHHE BHUAOB MO MOP(POIOrHYECKOMY
KPUTEPUIO».

JlaGoparopHnas pabora Ne 2. «Onucanue IpPUCIIOCOOJICHHOCTH OpraHM3Ma 1
€€ OTHOCHUTEIBHOIO XapaKTepay.

Tema 2. Bo3dHUKHOBeHHE U pa3BUTHE )KM3HU Ha 3em.ie.

JloHayuHbIE TIPENICTaBICHUS O 3apOXKIACHWU KU3HU. HaydHble ruUmoresbl
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie. aOuoreHe3 M MaHCHEPMUA. XHUMHYECKas
ABOMIOIUSA. AOHOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKUX.
DKCIEpUMEHTANBHOE MOATBEPAKIAECHNE XUMUYECKON 3BONOINH. HavanbHbIe 3Tansl
ounosiorndyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKH. [IepBble KIETKM M HMX SBOJIOLUA.
@opMUPOBaHUE OCHOBHBIX T'PYIIIT dKUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie no 3paM U nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickast dphl. Ilameosolickas 3pa u €€ NEepuoAbl: KEMOPHUICKUA,
OPAOBUKCKHUH, CUITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so301ckas 3pa 1 €€ Iepuobl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3olickags 3pa W €€ mNepuoApl. MaJCOr€HOBBIM, HEOTCHOBBIH,
AHTPOIOT€HOBBIMN.



XapakTepucTruKa KiIuMaTa U reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tambl
ABOJIIOLIMM PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUU u
KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHUE H3BoOUUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIINbI OPTAaHU3MOB.

DBOJIOLHS Ye0BEKa. AHTPONOJIOTHS KaK Hayka. PazBurue npeactaBieHui o
IIPOUCXOXKJICHUH 4YeJoBeKa. MeToapl H3ydeHHsl aHTpororenesa. CxoacTBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

Jpwxkymue  cuwibl  ((hakTopsi) aHTPOIIOTEeHE3a. Hacnencrteennas
U3MEHYUBOCTb M €CTECTBEHHbIH 0TOOp. OOuIecTBEeHHbI 00pa3  KU3HH,
W3rOTOBIICHHE OPYJIUH TPyJa, MBILICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenblid, Yemoek mnpsaMoxomsamuii, YesnoBek HeaHAepTalbCKuM, YenoBek
pasyMHbIii. Haxojku uCKOMaeMblX OCTAaTKOB, BpeMs CYIIECTBOBAHMS, 0O0JIACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIus.

YenoBeuecknue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUJIHAsS
(eBpasmiickasi),  Herpo-aBcTpaJioujHas  (dKBaTopuaibHas),  MOHIOJOMJIHAS
(asmaTcko-amepukaHckas).  YepTel  NMPHCIOCOOICHHOCTH  MPEICTABHUTEINCH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacuszma.

JleMoHcTpanuu:

[Toptpetsi: ®@. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Ta0omuuesl 1 cxeMmsl. «Bo3nukHoBenne CoiiHeyHON cucTeMbl», «PasButne
opraHudyeckoro Mwupa», «PacturenpHas kietka», <« KuUBOTHasi  KJeTKa»,
«IIpokapuoTnueckasi kieTka», «CoBpeMEHHas CUCTEMa OPraHUYeCKOro Mupa,
«CpaBHEHHE AaHATOMHYECKHX 4YEPT CTPOCHUS YEJIOBEKAa M YEJIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MaJCOHTOJOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moan», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHI».

Oo0opynoBanue:  Mymspku  «[IporcxoxaeHue — 4enmoBeka»  (OFOCTBI
aBCTPAJIONIMTEKA, MUTCKAHTPOIA, HEaHAEpTaiblla, KPOMAHBOHIA), CICIKH WK
U300paKCHUsT KAMEHHBIX OpYIUH MEepBOOBITHOIO 4YellOBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpeOja), TCOXPOHOJIOTHYCCKAs TaONMIa, KOJUICKIHS «DopMel
COXPAaHHOCTH UCKONIAEMBIX )KUBOTHBIX M PACTCHHII».

JlabopaTopHbie M NpaKkTHYecKHe PA0OThI:

[Tpaktuueckas pabora Ne 1. «M3ydyeHne HCKOMAEMbIX OCTATKOB PACTCHHUH U
YKUBOTHBIX B KOJIJICKITUSIX».



DKCKypcusi «DBOJIIONHSI OPTaHMYECKOTO MUpa Ha 3emie» (B eCTeCTBEHHO-
HAYYHBIN MM KpaeBeAUECKUI My3eii).

Tema 3. Opranu3sMbl 1 OKPY KaloIIas cpeaa.

DKOJOrvs KaK HayKa. 3aJjauyd U pa3Jeibl SKOJOTHH. MeTOabl SKOJTOTHUYECKUX
HCCIIEIOBAHUM. JKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOuTaHWsS OPraHU3MOB. BOJHAS, HA3eMHO-BO3MYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHA.

Okonoruueckue (daktopbl. Kiaccudukanus skxonoruueckux (HakTOpOB:
abnotuuyeckre, OWOTHMYECKHME U AaHTPOINOreHHble. JIeHCTBHE HKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuotuueckue (PakTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOneHuss OpraHu3MOB K  JICHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckne puTMai.

buotnueckue (baKTOopHI. Bungsl OMOTHYECKUX B3aUMOJICHICTBUMH.
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOK03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMCHCAIIU3M,
HeWTpanu3M. 3HaueHWe OWOTUYECKUX B3aUMOJICUCTBUU [IJIs CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU TomyJsiuu. (OCHOBHBIE IOKa3aTelH
MOMYJISIIANA: YUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[nHaMuka 4uciIeHHOCTH MOMYJISIIUY U €€ PeryIIsIIus.

JlemoHcTpauu:

[Toptpetsr: A. I'ymbGonbar, K. ®@. Pynbe, O. I'ekkensp.

Tabmuipl u cxemsl: kapTa «I[Ipupogubie 30HBI 3eMau», «Cpeasl 0OUTaHUS
opranu3zMoB», «®doronepuoguzm», «llomymsaiuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH MOMYJISIIIUU UHPY30pUU-TyPeabku», «IIuieBsie nenu».

JlabopaTopHble U NpaKkTHYecKHe PA0OTHI:

JlabopaTtopHas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS».

JlaGoparopHast pa6ota Ne 4. «BnusHUe CBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCa».

[TpakTuueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUN pa3HbIX BUIOB
PaCTEHHII.

Tema 4. Coo0l111ecTBa M DKOJIOrH4ecKHUe CHCTEMBI.

CooOmiectBOo opranu3smMoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAsA, Tpodudueckas (muimieBas). Buapl-momuHaHTel. CBs3M B
ouoneHose.

Dkosorudeckne cucteMbl (3KocucTeMbl). [loHsTHE 00 »dKOCHUCTEME U
ouoreonieHo3e. @DOYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI. MPOIYIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEHIECTB U MOTOK HEPTHU B SKOCUCTEME.
Tpoduueckne (muIeBbie) YpPOBHU OSKOCHUCTEMBL. [IWINEBBIE IIEMA U CETH.
OCHOBHbBIE TIOKAa3aTENM SKOCHUCTEMBI: Ouomacca, MPOAYKIHUSA. ODKOJIOTMYECKHe
nUpamMubl:  MPOAYKIMH, YHCJICHHOCTH, Ounomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMUBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE  AKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnr. KuBoe BemectBO u ero ¢yHkiuu. OcobeHHocTH Ouocdepsl Kak
ro0anbHOM 3KOcHUCTEMBl. JlMHaMuYeckoe paBHOBECME W OOpaTHas CBs3b B
ounocpepe.

KpyroBopoTsl BEIIECTB ¥ OMOTCOXMMHUYECKUE IHUKIIBI AJIeMEHTOB (Yriiepoa,
a30ta). 30HATBHOCTH OHoc(epbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpONOTreHHbIE U3MEHEHUSI B Ouocdepe.
['moGasibHBIE IKOJIOTHYECKUE TTPOOIIEMBI.

Cocy1iecTBoBaHue MPUPOIBI u YeJIOBEUECTRA. Coxpanenue
Oropa3HO00pa3us KaKk OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHATIBLHOTO
yOpaBleHUs TMPUPOJHBIMU pecypcaMH M HX HCHOJb30BaHUe. JlOCTHXKEHUS
OMOJIOTHH U OXpaHa MPUPOIBL.

JlemoHcTpauu:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

Tabmuubl u cxemsl: «llumesbie nenun», «buoLEHO3: cocTaB U CTPYKTypa»,
«[Ipupoansie coobmectBa», «llemn nuranus», «IKoJOTMYECKass MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « DKOocUcTeMa
XBOMHOrO  Jeca», «buomeHo3 Bojgoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JECUCTBUS HA NPUPOAY», «BaxkHeWlIne UCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHe#IIas cocTaBistOIIAs
ouocheps», «Daktopsl aerpaganuu nouB», «IlapHukoBelil 3¢ dexT», «DakTopsl
paZvoOaKTUBHOTO 3arpsi3HeHusi Ouocdepb», «OO0mas cTpykrypa Ouochepbi»,
«Pacripoctpanenue >ku3HM B Ouocdepe», «O30HOBBIM »dKpaH Ouochepnr»,
«Kpyrosopot yriepoaa B Onochepe», «KKpyroBopot a3ota B IpupoIL».

ObopynoBanue: Mojenb-aninKanus «TunuuHele OHOLIEHO3bD», Tepbapuii
«PacTtutenpHbie cO00MmEcTBa», Koyueknnn «buoreHo3», «Bpenurenn BaxHEHIIIX
CENIbCKOXO3SUCTBEHHBIX ~ KYJbTYp», TepOapud U KOJJICKUWUM pPacTeHUH U
’KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJOTMYECKUM TpyMraM OJIHOTO BHJA,



Kpacnas kuura Poccuiickoit ®exnepaiuu, H300paKE€HUS OXPaHIEMBIX BHUIOB
pPacTEHUN U JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIETO
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBaroTCs TpeOOBaHUA K PE3yIbTaTam
OCBOGHMs  OOydalolMMUCA NpPOrpaMM  CpeJHero oomero obpa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA IpeaMera «buonorus»
BBIICJICHBI CIEAYIOIINE COCTABJISIONIME. OCO3HAHME O00YyYarOUMMUCA POCCUNUCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOIIPEICNICHUI0, HaJu4yhue MOTHUBAIlMKM K  OOYy4YeHHI0  OHOJIOTHH,
[eJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIIEHWW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, NPUCYIIAMHU CHCTEME
OMOJIOTUYECKOTO  O0pa30oBaHMs, HAJIMYKWE HSKOJOTMYECKOTO0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YNbTATHl OCBOEHUS MpeaMeTa «bHOOrus» JOCTUTAKOTCA B
€UHCTBE Y4YEOHOW M BOCHHUTATEIBLHON JIESITEILHOCTH B COOTBETCTBHM C
TPaJUIIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpA3BUTHS, PpA3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIIOBEKY TPY/Jla U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBaXKCHHMsI, OCPEKHOTO OTHOMICHUS K KYyJbTYPHOMY HACJICIUI0 U
TPaJUIMsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickonn ®denepaunu, nNpupoae u
OKpYXaruUlen cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CITIOCOOHOCTH 00yYaIOIUXCsl PYKOBOICTBOBATHCS
chOpPMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
ONbITA U OMBITA AEATEIILHOCTH B IPOIECCE PEANM3alMU OCHOBHBIX HAalpaBJICHUN
BOCIIUTATENBHOUN JAESTENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCKOr0 BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O 4JIEHa POCCUICKOTO OOIIECTBA,;



OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIBHOCTH TPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYeOHBIX M MO3HABATEIBHBIX 3a7a4, BBHIMOJHEHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOUICHHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HH U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JCHCTBHUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKECHUEM,;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHUS K MHCHHIO OIIMOHCHTOB MPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHKS;

TOTOBHOCThH K TYMAaHUTAPHON U BOJIOHTEPCKON JEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM TPaXJIaHCKOU HUJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH MEPE
PonuHoi, roppoctu 3a CBOM Kpau, CBO PoauHy, CBOM SI3bIK W KYJIbTYpY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuy;

[IEHHOCTHOE OTHOIIICHHUE K MIPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TTPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJT POCCHUHUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BuTHEC OWOJOTHH, TOHUMAHHS 3HAYCHHUS OWOJOTHMM B II03HAHWU 3aKOHOB
MIPUPOJIb, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA,;

uaelHas yoekIEHHOCTh, TOTOBHOCTh K CHYKeHHMIO M 3ammuTte OTeuecTBa,
OTBETCTBEHHOCTH 32 €0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HaHME JIYXOBHBIX LIECHHOCTEN POCCUMCKOr0 HAPO/Ia,;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MMOBECHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJA B TOCTPOEHUE YCTOMYUBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEH CEMEMHOMW JKU3HU B COOTBETCTBUH C
TpaguuusIMu HapoaoB Poccuy;

4) 3¢TeTHYECKOT0 BOCITHTAHMSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs ICTETHKY OBbITa, HAyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHNE YMOIIMOHATILHOTO BO3JICHCTBHS )KUBOU MIPUPOJIBI U €€ IIEHHOCTH,

TOTOBHOCTh K CAMOBBIPQKXEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBJISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢u3uyueckoro BoCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBLHOTO 0JIATOMOTYYHS:

MOHMMAaHUE U peanu3anus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHTaHWE, COOJIOJCHWE TUTHEHWYECKHX TMPABWI W HOPM,
cOamaHCUPOBAaHHBIA pPEKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3HUecKas
AKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWI WHAWBUAYATBHOTO ¥  KOJUICKTUBHOTO
0€30MacHOT0 MOBECHUS B CUTYAIIHIX, YTPOKAIOIINX 37JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHME TOCICICTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHS
aJIKOT0JIsI, HAPKOTHKOB, KyPCHHSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0It00ue;

TOTOBHOCTh K AaKTHBHOHW JACATCIHPHOCTH TEXHOJOTHYECKOW W COIHAIIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyI0 I€SITEIbHOCTD;

UHTEpEC K Pa3nuyHbIM chepam mpodeccuoHaIbHON NeATeIbHOCTH, YMEHHUE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymeld mnpodeccu W peanu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpPA30OBAHHMIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) PKOJIOTHYECKOr0 BOCIIHTAHMS

IKOJIOTMYECKU IIEJIeCO00pa3HOe OTHOIICHWE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYPHI: TMPUOOPETEHHE OTbITa
IUTAHUPOBAHMSI TOCTYNKOB M OICHKM WX BO3MOXKHBIX TIOCICACTBHA A
OKPYKarOIIEH CPEIBI;

OCO3HaHWE TI00ATBHOTO XapakTepa JKOJOTHYECKUX MPOoOJIeM W MyTed HX
peIIeHuUS,

CIIOCOOHOCTh HMCHOJB30BaTh MNpPHOOpETaeMble MPU HU3YYCHHH OWOJIOTUU
3HaHUA W YMEHHUS TPU PEIICHWH MpoOJieM, CBA3aHHBIX C palOHAJIbHBIM
NPUPOJIOTIONb30BaHKEeM  (COONIOJICHHE  TPaBWJI  TOBEICHUS B MPHPOJIE,
HAIpaBJICHHBIX Ha COXpPAaHEHHUE pPABHOBECHS B D3KOCHCTEMax, OXpaHy BHUJIOB,
IKOCHCTEM, OHOochepsl);



AKTUBHOE  HEMNPHUITUE JECWCTBUM, NPUHOCIAIIMX BpEI OKPYXKarOLIEH
MPUPOTHON Cpeie, YMEHHE TPOTHO3UPOBATH HEOJATOMPUATHBIE JKOJOTHYCCKUE
MOCJEACTBUS MPENPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYMe Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTMYECKON HaIIPaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLHAAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUUYECKON ESITEIbHOCTH IKOJIOTUYECKOM
HaIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIECTBEHHOW MPAKTHUKHU, OCHOBAHHOI'O HA JIUAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKON KYyJNbTYpPhl KaK CpElICTBa
B3aMMO/JICHCTBUS MEKTY JIFOJbMH U MIO3HAHUS MUDA,

MOHMMaHUEe crnenuduKku OMOJIOTUM KaK HayKd, OCO3HaHUsA €€ poJu B
dbopMUpPOBAaHMM PAIMOHATLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1ETOCTHOTO
MPEJCTABICHUS] 00 OKPYXalolleM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEIOBEKA U
oOIIecTBa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEM W penieHuu MpodiieM
COXpPaHEHUS IPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3AIINU:
oOecriedeHuss HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX peIIaTh PECYypCHbIE MPOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aTbHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieueHrs  Mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTAHJAAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh, B TOJYYCHUH OWOJOTUYECKUX 3HAHUN B IEIAX
MOBBIMICHUST OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON TPaMOTHOCTH oOydarommuxcs, GpopMupyeMon
IIPU U3y4YEHUH OMOJIOTHH,

MMOHMMAHUE CYIIHOCTH METOAOB IMO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONbh30BaTh TMOJydyaeMble 3HAHUS MJis aHaiu3a |
OOBSICHEHHSI SIBIICHUM OKPYIKAIOIIET0 MUpa W MPOUCXOANUX B HEM M3MEHEHHUH,
yMEHUE JieNlaTh OOOCHOBaHHBIE 3aKJIIOYEHUS] HAa OCHOBE HAy4YHbIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LENbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
pelieHus mpoOeM B peabHbIX )KU3HEHHBIX CUTYAIUSIX;

OCO3HAaHHE IIEHHOCTHM HAYYHOW MAESTEIbHOCTHU, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO M UCCIEA0BATEIBCKYIO AETEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AaKTHBHOMY TOJYYEHHUIO HOBBIX 3HAaHUM TO OHUONOTHH B
COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buonmorus»
BKJIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCSA
MEXKTUCIIMIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIC TIOHSATHUS, OTPAKAIOIIUE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHEHUPUKY METOJIO0B MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, HEPIHs, SBJICHHUE, MPOIECe,
CUCTEMa, Hay4yHBIM (DaKT, MPUHIUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCClie/IOBaHNe,  HAOMIOJCHWE, HM3MEpEeHHe, OJKCICPUMEHT U JIPYTHX),
yYHHUBEpCAIbHbIC y4eOHbIe JeHcTBHsI (IIO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

pETyJIATUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJBbHOM KOMIIETEHIIMM OOYy4Yaromuxcs, CIOCOOHOCTD
O0y4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHPOBO33pEHUYECKHE 3HAHUS W  YHHUBEpPCaJbHBIC Y4YeOHBIC JCHCTBUA B
ITO3HABATEJIbHON U COLMAJIBHON MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMBI CPEIHEr0 0OIIero
o0pa30BaHUsl IOJDKHBI OTPAXKaTh:

OBJiagenne YHHUBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbLHBIMHA
AEHCTBUSIMM .

1) 6a30BbIe JJOrHYECKHE JCHCTBYS:

CaMOCTOSITeNIbHO  (DOPMYNIHpOBaTh W aKTyaIM3UpOBaTh  MpoOIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

WCIIOJB30BaTh NPU OCBOCHUHM 3HAHMU MPUEMBI JOTUYECKOTO MBIILICHUS
(ananu3a, cMHTE3a, CpaBHEHHUS, KiIacCu(UKAIIMK, 0000IIEHNs), pACKPhIBATh CMBICI
OMOJIOTHYECKUX MOHATUH (BBIICIATH MX XapaKTEPHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU TOHATHIMH);

OTpEeNEeNsaTh UETU JeATeTLHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MMOCTABJICHHBIMU IEJISIMH;

HCIIOJIB30BaTh OMOJIOTUYECKUE TOHATHUS JIJIs1 00bsiCHEHUs (DaKTOB U SIBIICHUI
JKUBOM MIPUPOJIBI;

CTPOUTH JIOTHUSCKHE pacCyXAcHHUs (MHIyKTHBHBIC, ICAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIIATHL 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpHUBaEeMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS;

MIPUMECHSITh CXEMHO-MOJICILHBIC CpeAcTBa TS MpeCTaBIICHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIIECHWH B M3y4YaeMbIX OMOJOTUYECKHX OOBEKTaX, a



TaK)K€  NPOTUBOPEYMA  Pa3HOrO0  poOAd,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTbD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHMBATh PUCKHU NOCIIEICTBUN JEATEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJMHATH pabOTy B  YCIOBHSX  PEaTbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEN0BaTEIbCKHE el CTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN AESTENbHOCTH,
HaBBIKAMM  pa3peuieHuss NpoOsieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOJIOB PEIIEHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHbBIX METOJIOB IIO3HAHMS;

UCIIOJIB30BaTh PA3JIMYHbIE BHJIBI JEATENBHOCTH MO TOJYYEHHIO HOBOIO
3HAHUS, €ro HUHTEpHpeTalud, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX M COLUAIBHBIX TPOEKTOB,;

(GbopMHUpOBaTh HAYUHBIM THUI MBILUICHUS, Bla/eTh HAYYHOU TEPMHHOJIOTHEH,
KIIIOYEBBIMH MOHITUSIMH U METOJIaMU;

CTaBUTh M (HOPMYyIUpPOBaTh COOCTBEHHBbIE 3aJadyd B 00pa3oBaTEIbHOU
NESITEIIbHOCTH U KU3HEHHBIX CUTYAIHsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh TUINOTE3y €€ PpEeLIeHUs, HAXOJUTh apryMEHThl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEpXK/ICHUH, 331aBaTh MapaMeTphl U KPUTEPUU PELLICHUS,

aHANIM3UPOBAaTh TOJIYYCHHBbIE B XOJI€ PEIICHUS 3a/Jadyd  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT,;

OCYIIECTBIIATh LIEIECHANIPABICHHbBII MOUCK IEpEHOCAa CPEACTB M CIOCOOOB
JENCTBUSA B IPOPECCUOHATIBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEIBbHYIO U IPAKTUYECKYIO OOJIaCTH
KU3HEIESATEIIbHOCTH;

YMETbh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, IpeUlaraTb OPUTHHAIbHBIE IOJIXOJbl U PELICHUS,
CTaBUTh NMPOOJIEMBI U 337a4H, T0NYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHdpopmanmeii:

OPHEHTUPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HH(PopMaluu (Tekcre yueOHOTOo
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJOTHYECKUX CIIOBapsX U
CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX HaHHBIX, B VIHTepHeTe), aHaIM3HPOBAThH



UH(OPMAITUIO PA3TUYHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTUYECKH OI[CHUBATH
e€ TOCTOBEPHOCTh U HEITPOTUBOPEUNUBOCTH,

bopMyIHpPOBaTh 3alPOCH M MPUMEHATH PA3JIUYHBIC METOMBI MPU MOUCKE U
otbope Ouosorniyeckor mHpopMaru, HEOOXOAUMOM JJI BBITTOJIHEHUS YYECOHBIX
3a1ad4;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIh30BAHUS PA3TMYHBIX
IIOMCKOBBIX CUCTEM,

CaMOCTOSATEIIbHO  BHIOMpATh  ONTUMAJIbHYIO  (GOpMy  IPEACTABICHUS
ononoruueckoi uHbopMaiuu (cxembl, rpadUKH, JHArpaMMbl, TaOIUIbI, PUCYHKH
" JIpyroe);

WCIIOJI30BaTh HAyYHBIA S3BIK B KayeCcTBE CpeAcTBa Ipu pabore ¢
Ouosiorndyeckord uHQOpMarMen: TPUMEHATh XHMHUYECKHe, (Qu3ndeckue u
MaTeMaTHYECKUEe 3HAKH W CHUMBOJIBI, (HOPMYIBI, abOpeBUATYpPy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJISAHOCTH,

BJIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3alUTBl  WH(pOpMAINH,
nH(pOpMaITMOHHON 06€301aCHOCTH JTUIHOCTH.

OBJiaieHNe YHHBEPCAJIbHBIMH KOMMYHHKATUBHBIMM J1€/iCTBUAMMU .

1) o0IeHue:

OCYIIECTBJIATH KOMMYHHUKAIIMHA BO BCeX c(pepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJOre WU JUCKYCCHH IO CYIIECTBY 00CYyKIaeMoil TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIBLHO BBIMIOJHEHHUS IIpeajiaraeMoin
3a/1a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMKA JIPYTHX yYaCTHUKOB
JUAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBepOalbHBIC CpPEJCTBAa OOIICHHUS, IOHMMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(IUKTHI K BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHHMS W B3aWMOJICHCTBUSA, IMOHUMATH
HaMEPEHUS JIPYTHUX JIFOJICH, MPOSBIISATh YBAXKHUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOppeKTHOU dhopme HopMyJIMpOBaATH CBOM BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD

MMOHUMATh M KMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYJIBHON
pabOTHI IPY PEIICHUN OMOJIOTHIECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOM 3a/1a4,

BBEIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJI0TO WIeHA KOJUICKTHBA,



NpUHUMATh 1I€IM COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BbIBAaThH U
KOOPJIUHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHUIO: COCTaBJISATh IUIAH JIEMCTBUM,
pacrupenenartb poid ¢ y4E€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboTHhI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJOTO YYaCTHHKAa KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

npejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HUJEHU C TMO3ULHUH HOBHU3HHI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYAIUSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHne YHHBEPCAJILHBIMYU PEryJISSTUBHBIMU A€HCTBUSIMM

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelieHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWI 1ENEBbIE M CMBICIOBBIC
YCTAHOBKH B CBOUX JEHCTBHUSX U MOCTYNKaX MO OTHOIICHHUIO K XMBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPY’KAOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATENIBHYIO NESITEIbHOCTD, BBISBIATH
poOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIHHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIlUsIX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs Tpo0JeMbl € y4€TOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM;

pacHIMpATh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOUYTCHHIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;

OIICHUBAThH PUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIUU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIENSIM;

BJIAJICTh HABbIKAMHU  IO3HABAaTEJIbHOW  pedieKkcuu KaKk  OCO3HaHUs
COBEpUIAEMBIX JCHUCTBHII M MBICIUTEIBHBIX TNIPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUM, UCHOJIB30BaTh MPHUEMBI pedICKCUU AJIA OLEHKU CUTYyalllH, BhIOOpa
BEPHOIO PEILICHHUS,;

yMETh OIICHMBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHAMATb MOTHBBI M apryMEHTBl JPYTHX IIPM aAHAIN3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE Ce0s M IPYTUX:

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATbh MOTHMBBI W apryMEHThl JPYIMX IIpM aHalIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUH JIPYTOro YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[TpenmerHbie pe3ynpTaThl OocBoeHUs mnporpaMMbl COO mo OuojoruM Ha
0a30BOM YpOBHE BKIIIOUAIOT crenuduyueckue ais yueOHoro npeamera «buomorus»
Hay4HbIC 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, UHTEPHPETALNH U
npeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH O MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3jIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TaKKe B pEasbHbIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
pe3ynbTaThl IPEACTABIECHBI IO F01aM 00yUYEHUS.

[IpenmeTHbIe pe3ynabTaThl OCBOEHUSI yueOHOTO mpeameta «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHMs, O BKIIAJ€ POCCUUCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HECHHBIX 33/1a4;

YMEHHE pPACKpPBIBATh COJAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB M IMOHSATHIL:
KM3Hb, KJICTKA, OpraHu3M, Mera0oau3M (0OMEH BEHICCTB M IpEBpallCHHE
DHEPIHHU), TOMEOCTa3 (CaMOpETyJIsAlns), YPOBHEBAsT OPTaHU3aIUs )KUBBIX CHUCTEM,
CaMOBOCHIPOM3Be/ICHUE (PETIPOAYKITHS), HACIEICTBEHHOCTD, H3MEHYMBOCTbD, POCT U
pa3BUTHE;

yMEHHUE Wu3jIarath OWoJorudYeckue Tteopun (KJIETOYHAs, XPOMOCOMHa,
MYTallMOHHAs, LEHTpaJbHAas JO0rMa MOJEKYJSIpHOH Ouonoruu), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 HeHTpax MHOrooOpasus u
HPOUCXOXKJICHUST KyJIbTYpHbIX pacteHuii H. M. BaBuiioBa), ompenensTh rpaHUIlbI
UX PUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJaJ€Th METOAAMH HAYYHOT'O MO3HAHMSI B OMOJIOTHUHU: HAOIIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OPraHMU3alUs U IPOBEICHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTA,  BBIABM)KEHHME  THIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIUYMHAMH, OOBSCHEHHE IOJYYECHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUM M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYHIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
HYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBPAIEHUs SHEPTHH B KIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OIJIOIOTBOPEHMSI, PA3MHOKEHMsSI, HWHIAUBUAYAIbHOTO pPa3BUTUS OpraHU3Ma
(onTOrCHE3);

yMEHHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTHYECKHUX
IPOLECCOB U SIBJICHUM, JJIs MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HA C IeNbl0 obecrieueHUs 0€30MacHOCTH CBOETO 3I0POBBbS M 30POBbS
OKpY>KaIOIIUX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIIen
IPUPOJHON cpeje, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHXKEHUN
COBpEMEHHOM  Oumoysorud W OMOTEXHOJOrMH A palMOHAIbHOIO
IPUPOIOTIONH30BAHUS,

yMEHHE pelaTh »JJIEMEHTApHBIE TEHETHYECKHE 3aJadyd Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAHKE, CIICTJICHHOE HACIEA0BaHUE, COCTABIATH CXEMBI
MOHOTHOPUAHOTO CKpELIMBaHUs AJIs MpeAcKa3aHUsl HACJIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHBIE M MpakTUYecKHe padoThl, COOII0aTh
npasuia npu padbore ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHUECKH OLEHUBATh W HHTEPHPETUPOBATH HH(MOPMALIHIO
OMOJIOTMUECKOT0  COJAEpKaHMs], BKJIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (Cpe/icTBAa MACCOBOW MH(OpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHUallbl), TUYECKUE AacleKThl COBPEMEHHBIX HCCICIOBAaHHWA B OWOJIOTHH,
MEAUIIHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKY0 HH(POPMAIMIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapat OHOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS y4deOHoro mpeamera «buojorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJH OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPAa M HAYYHOIO MHUPOBO33PEHMs, O BKIIAJl€ POCCHUHCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JI0BEKa JIsl pEIICHUS KU3HEHHBIX 3a]1aY;

YMEHHE DPACKpPBIBATh COACpKAHHE OMOJIOTMYECKMX TEPMHUHOB M TOHSITHIL
BUJI, TOMYJISIIKS, TEHOMOH/, SBOJIIONHNS, ABIKYIIUE CHIBI ((DaKTOPBI) IBOJIOIHH,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHME, 3KOJIOTHUYECKHE (HaKTOPHI,



DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTHI, PEAYLEHTHl, I1eNMu MUTaHUS,
AKOJIOTHYECKas MUpamMua, OMoreoenos, onocdepa;

yMEHHE Wu3JaraTh OWOJIOTHYECKHe Teopuu (dBOMONMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHUS DBOJIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apompimeBoro cxonactBa K. M. bapa, uepenoBaHus TIJIaBHBIX HANpaBJICHUH WU
nyteit sBomroru A. H. CeseproBa, yduenus o 6uocdepe B. 1. Bepnaackoro),
OTIPENEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIAJIETh METOIaMH HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJIEHUE U
ONKMCAHUE >KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alldsg U MPOBEIICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBMIXKEHHWE  THUIIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXJy HCCICIyEeMbIMH BEIMYUHAMH, OOBSICHCHHE ITOTYyYCHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX IMOHSATHH, TEOPHUH W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB,;

YMEHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKKA CTPOEHUS OMOJIOTHMYECKUX
OOBEKTOB. BHJIOB, TMOMYJISAIHNN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TPOIIECCOB. HACIIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa3OBaHUSs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3Mbl, TMEpEeHoca
BEIIECTB W TIOTOKA DHEPrMM B DJKOCHCTEMaX, AHTPOIOTCHHBIX WM3MEHEHUU B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB M OMOr€OXMMHYECKHX
LMKJIOB B Ouocdepe;

yMEHUE MPUMEHSATHh MOJYyYCHHbIE 3HAHUS Uil OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, Il NMPUHATHUS NPAKTUYECKUX PEIIEHUW B MOBCEIHEBHOMN
XKU3HU C IeNblo obOecrieyeHUs O€30MacHOCTH CBOETO 3I0pPOBbS M 3/10POBbS
OKpY>KarOIIUX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIIen
IPUPOIHON cpeje, MOHWMaHUE HEOOXOAWMOCTH WCIOJB30BAaHUS JIOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIHOHATLHOTO TIPUPOAOIIOIH30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1aud, COCTABIATH CXEMbI
IIePEeHOCa BEIICCTB M SHEPTHH B DKOCUCTEMaX (LU MUTAHUS);

YMEHHE BBINOJHATE JA0OPATOpPHbIE M MPaKTUYECKHE PabOThl, COOIIOIATH
MpaBUJIa NMpU padboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM,;

yMEHUE KPUTHUYECKH OIEHWBATh U HHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMYECKOTO  COJAEp)KaHMs], BKJIIOYAIONIYI0 IICEBOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOM WH(POPMAIIMH, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  [JIOOAJIbHBIE  JKOJOTMUECKHUE  MPOOIICMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTb COOCTBEHHbIC MHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKYI0 HH(POPMAIHIO M3 HECKOJbKUX MCTOYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne n/m P Konrpoabnubie IIpakTuyeckue (ncpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
JKuBBIC CHCTEMBI M MX OpPraHH3aIUs 1 bubmmorexa [IOK
p H https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [JOK
P https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa HOK
A https://m.edso0.ru/7f41c292
PasMHOXEHNE U MTHAMBUAYAIIBHOE Pa3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnencTtBeHHOCTh M N3MEHYHNBOCTH 3 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
PezepBHOE Bpemst 1 bubmorexa [IOK
P P https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4



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

11 KIIACC

KosnyecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontposbnbie IlpakTHueckue (wnbp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcbl
bubmuoreka [{OK
1 IBOMOUHORKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPrasH3Mbl i OKPYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa 1 SKOJOTUYECKHE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bubnmoreka LIOK
P 2
> C3CPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE
10 A, b KJIACCBI

KoJsun4yecTBo yacoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Koutposbubie IIpakTnueckue
n/m Bcero u3yueHusi  oOpazoBaTeibHbIE
padoThI padoTsbI
pecypcsl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0o.ru/863e632a
MeTo1bI TO3HAHUS KUBOU MIPUPOJIBI.
[TpakTiueckas padota Ne 1
2 «HMcnonp30BaHue Pa3IUIHBIX 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUHU
OMOJIOTHYECKUX 00BEKTOB»
3 buonornyeckue cuctemsl, MpoLECCH 1 bubnuorexa [JOK
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KIETKU. Boma n 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHne 6eIKoB 1 httos://m.edso0.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHEe
KaranuzaTtopsl. JJabopaTropHas
6 pabota Ne 1 «M3ydenue 1 05 bubnnorexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIa3bl
WM KaTayasbl)»
7 Yrinesonsl. JIunuael 1 bubmorexa LOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxentosbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u MeTOIbl U3y4EHHUS bubnmorexa [JOK
kieTku. Knetounas Teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CtpoeHue dyKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716c
TOTOBBIX MUKpOTpENapaTax u ux
OTICaHUEe»
bu6mmoreka [IOK
12 (JOMEH BEILECTB KT METAGOTH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHiTes https://m.edso00.ru/863e7c98
. bubnuorexa [JOK
14 HepreTiicciuii 0omen https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KIeTKH. Jlenenue
kjeTku. Muros. JlabopaTopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habnronenune Muros3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOTIpEmapaTax»
buocunTe3 Oenka. Peakmus bu6mmoreka [IOK
16
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 Tpancniuus — bnocurtes benka https://m.edso0o.ru/863e796e
18 Hexnerounsie GopmbI )KU3HU — bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

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

bu6mmoreka [JOK

19 ®DopMbI pa3MHOKEHHUST OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMmIo10TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnorexa [JOK

21 0.5
«3y4eHune CTpOeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacJaeACTBEHHOCTHU U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACTIEIOBaHUS

24 MpU3HaKoB. MOHOTHOpHIHOE bubmmorexa [TOK

P ' P https://m.eds00.ru/863e8878
CKpEIIMBaHKe
UTHOPUTHOE CKPEIIMBaHNE. 3aKOH
25 f{lesaBnI():Hioro HaI:)J'II: OBaHMS bubmmorexa [JOK
A https://m.edso0o.ru/863e89a4
MIPU3HAKOB
CuernieHHoe HaClIeJOBaHHE
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbTaToB bubnuorexa [IOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPHUIHOTO https://m.edso00.ru/863e8c60
CKpEIIMBaHUs Y IPO30(HIIbI Ha
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneruka nmona. HacnenoBanue bubmuoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPU3HAKOB, CUEIJICHHBIX C TIOJIOM https://m.edso00.ru/863e8c60
W3menuuBocth. Henacnencrennas
M3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6. Uzyuenue bubnnorexa [HOK
28 . 1 0.5
MOIU(DHUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psiia U
BapHUAIlMOHHON KPUBON»
HacnencrBeHnHas "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnorexa [JOK
«AHaM3 MyTalui y 1po30(huisl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpPOIIpErapaTax»
bubmuoreka [JOK
30 Perieritia wenosexa 1 https://m.edso00.ru/863e8d78
PesepBHsIit ypok. O60011EHIE TIO
31 teme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenexuits kak Hayka u npouece L https://m.eds00.ru/863e9214
33 MeToab! 1 JOCTHIKEHUS CEIIEKIIUU 1 bu6nmoreka [JOK
pacTeHui U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHosorus xak orpacib 1 bubnnorexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 A, b KIIACCBbI

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tewa ypoxa Bcero Kontpoapieie  Tpakriieckue u3yyeHHusi o0pa3oBaTe/ibHble
padoThI padoThI
pecypchl
1 DBOJIIOIHS M METOJIBI €€ U3yUCHHS 1 bubmorexa LHOK
https://m.edsoo.ru/863ea20e
5 Hctopus pa3Butus npeacTaBieHun 1 bubnnorexa [JOK
00 3BOJIOIINN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 MixposBomtors L https://m.edsoo.ru/863e9cle
[omynsnus kak >eMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLHH.
4 JlaGopatopnas padora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBHOKy 1€ CUITBI (QIEMEHTapHBIC 1 bubnuoreka [IOK
(bakTopbI) IBOITOIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctecTBenHsblIi 0TOOp U €ro (popmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BONIOLNN:
MIPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 Bug0oOpa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTaHN3Ma | e€
OTHOCHUTEJIBHOTO XapaKTepa»
8 Hanpasnenus u mytu 1 bubnuoreka [IOK

MaKpO3BOIIOLUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTtumocTs 3BOIIONINN

Uctopus xu3Hu Ha 3emiie 1 METObI

10 n
e€ n3ydeHus
1 ['unoTte3bl MPOUCXOKACHUS KUZHU bubnmorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMiie 1o 3pam u bubnmorexa [JOK
Iepuo1am https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUI
PacTUTENILHOTO U )KHBOTHOTO MHUPA.
[IpakTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«/3y4yeHre HCKOIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTCHHIA 1 )KUBOTHBIX B
KOJUTCKIIUSX »
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBouToIUs YeoBeKa (aHTpOIoreHes) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JIBrokymiue cuiisl ((hakTopsl) bubnuoreka [IOK
aHTPOIIOr€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIH YBOJIOIUH
YeoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmorexa [JOK
aZlanTanuy 4ejioBeKa https://m.eds00.ru/863eaea2
PesepBHelit ypok. O6001IEHNE TTO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3eMiie»
20 DKoJorus Kak HayKa
21 Cpenpl 00uTaHUS U DKOJIOTHICCKUE bu6mmorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakxTopsl

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

AOGuoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopddornoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeta Ha POCT
pa3BUTHE YSPEHKOB KOJIEyCca»
bu6mmoreka [IOK
23 buoruieckue daxTopet https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckas padbora
24 Ne 2 «ITomcuért niIoTHOCTH 0.5
TIOMYJISIIIAIA pa3HBIX BUOB
pacTeHum»
o5 Coob1iecTBa OpraHu3MoOB — bubnuorexa [JOK
OHOIIEHO3 https://m.edsoo0.ru/863eb46a
26 DKOJIOTUYECKNE CHCTEMBI bubmuoreka [JOK
(sxocHCcTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN YIKOCHUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykueccust
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas bubnnorexa [JOK
9KOCUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmorexa [JOK

ounocdepnr

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emin 1
33 CocyliecTBOBaHUE TPUPOJIBI U 1 bubnnorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
Peseprubiit ypok. O6001ICHIE TEMBI
34 «Co00111eCcTBa U DKOJIOTHUECKUAE 1
CUCTEMBbI»
OBILEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA
ABTopsbl: B. B. [Iaceunuk, I'. C. Kanunosa, C. B. CymaToXuH M3 cepuu:
JInnus sxn3uu (IlpocBeinenne)

METOANYECKHUE MATEPHUAJIBI U YYUTEJIA
IIporpammsl 1u1s1 001e00pa3oBaTeJbHBIX YUpe:xaeHuii. buoJsiorus 5 ki.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru Enunas koyutekmus mugpoBbIX
0o0pa3oBaTeIbHBIX PECypPCOB
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. IToxoopka
MHTEPHET-MATEPHAJIOB JIJIs1 YUUTeJIei

OMOJIOrHH N0 Pa3HBIM OHOJOTHYECKHM AUCHHILIHHAM.
http://interneturok.ru/ UuTepHeT YPOKH OHJIATIH.
www.bio.nature.ru— Hay4Hble HOBOCTH OMOJIOTMH;

www.edios.ru — Jiigoc — HeHTP TUCTAHIMOHHOI0 00pa30BaHus ;
DenepaibHbIA HEHTP HH(POPMALMOHHO-00pPa30BaTE/IbHbIX PECYPCOB
(®IUOP) http://fcior.edu.ru

Bce nos yunrens onosoruu http://bio.1september.ru

OTkpoIThIiT KoTeK: Buosorus http://college.ru/biologiya/

Best 6uogiorus http://www.sbio.infohttp://www.uchportal.ru — yunreanckmii
noprau (Meroanyeckue

Pa3padOTKH /I YPOKOB OMOJIOTHH, NIPE3eHTAINHN);
http://www.uroki.net — pa3padoTku ypokoB, clieHAPpHH, KOHCIEKTHI,
NMOYPOYHOE IVIAHUPOBAHUE;

http://www.it-n.ru — ceTb TBOpYECKUX yUHTEJICI;
http://festival.1september.ru/ - ypoku u npe3eHTanuu,
http://infourok.org/ — pa3padoTku ypokoB, npe3eHTAIUH.

OtkpbITast 6uoJiorus (MOJIHBII HHTEPAKTHUBHBII Kypc 0MOJIOTHH)



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHHUE

CnpaBoyHble Ta0JMMUbI, NEYATHBIE MOCOOMSI, KOMILUIEKTHI 3JI€KTPOHHBIX
TadanL, WHPOPMANMOHHO-KOMMYHHKAIIMOHHBbIE cpeacTBa HUQpoOBbIE
KOMIIOHEHTBI y4eOHO-MeTOAM4eCKOro KOMILJIEKCa, undpoBbie
o0pa3oBaTe/ibHBIE pecypchl MO Kypcy Ouojorunm 7-9 KJjace, IKpPaHHO-
3BYKOBbI€ IOCOOUS U JP.

OBOPYIOBAHMUME JJISA IPOBEJAEHUS JIABOPATOPHBIX,
MPAKTUYECKHX PABOT, IEMOHCTPAIIUI

Texnuyeckue cpeacrsa oO0yuyeHHs. Y4eOHO - INPAKTHYECKOe U Y4yeOHo-
JJadopaTopHoe 000pyAO0BaHME. KOMILICKT MOCYAbl M NMPHHALICKHOCTEH 1JIA
NpoBeieHUs JIa00paTOPHBIX padoT, Jyna py4yHasi, MUKPOCKON CBETOBOM
IIKOJbHBbINA, MUKponpenapatbl U Ap. Kommiekr o0opynoBanus uupposBoit
Jaboparopum "' Touka pocra”’.
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