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[Ipu pazpaboTke mporpamMmbl MO OMOJIOTHH TEOPETUYECKYIO OCHOBY ISl ONIpENeNIeHuUs
NOJX0I0B K (hopMHUpOBaHUIO conmepkaHUs ydeOHoro mnpeamera «buonorus» cocraBuim:
koHIenTyanbHbie nosiokeHuss GI'OC COO o B3anMo00yCIOBIEHHOCTH 1IEIeH, Coaep KaHus,
pe3ybpTaToB 00ydeHus: U TpeOOBaHUM K YPOBHIO MOJATOTOBKU BBITYCKHUKOB, TIOJOKEHUS 00
o0mMX LeNasX U MPHUHIMIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbI
cpennero oomero oOpa3zoBanus B Poccuiickoit @Denepanuu, a Takke IMOJOXKEHUS O
cnenupuke OUONOrHM, €€ 3HAYEHWHM B I[IO3HAHUM >KUBOM NPHUPOABI U OOECIECUEHHUU
CYLECTBOBAaHMs  uejoBeueckoro oOmectBa. ComiacHO  Ha3BaHHBIM  IOJIOKEHUSIM,
oTpe/ieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBI 110 OUOJIOTUH U €€ CTPYKTYypa.

[Iporpamma mo Owonornm ma€T TpeAcTaBiIeHHWE O IensIX, 00 oOmeld crpareruu
oOyueHHUs, BOCIUTAHMS M Ppa3BUTUS OOYYAIOIIMXCS CpPEICTBAaMU Y4eOHOro mpeaMera
«buonorusi», omnpenenser 00s3aTENbHOE MNPEIMETHOE COJEpKAHUE, €ro CTPYKTYpY,
pacupeneseHue 1Mo pasiesiaM U TeMaM, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yYEHHUS
yu4eOHOro marepuasia ¢ Y4ETOM MEXIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKHU
00pa3oBaTeNbHOIO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuXCs.

B mporpamme 1o OHONOTMH Tak)Ke YYHTHIBAIOTCS TpeOOBaHUSA K TUIAHUPYEMBIM
JTUYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ylbTaraM oOy4deHHs B (HOpPMHUPOBAHUU
OCHOBHBIX BUJIOB YYEOHO-TI03HABATEIBHOMN AEATEIbHOCTH/YUeOHBIX AEUCTBUNA 00yUYatOUIXCS
110 OCBOCHHUIO COZIEP>KaHUs OMOIOTMYECKOTO 00pa30BaHUsI.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHb) peaiu30BaH MPUHIIUIT
NPEeMCTBEHHOCTH B H3y4YeHUHM Owonoruu, Onaromaps 4eMy B HEW NpOCMaTpUBAETCS
HaNpaBJICHHOCTD HA  pa3BHUTHE 3HaHUH, CBSI3aHHBIX  C dbopmupoBaHuEM
€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHS,  I[IEHHOCTHBIX  OpHEHTAUUd  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TPEACTABICHUNA O 3I0pOBOM o0pa3ze >KHU3HU U OepexHBIM
OTHOIIIEHWEM K OKpyXaromei mnpuponHoit cpeme. Iloatomy Hapsmy ¢ u3ydeHHEM
00111e0MOTOTUYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOSHUH KUBBIX CHCTEM PA3HOTO paHra
CYUIHOCTHA OCHOBHBIX MPOTEKAIOIIKUX B HUX IMPOILIECCOB B MPOrpaMMe MO OMOJIOTUHU YIEIECHO
BHUMaHHE HCIOJIb30BAaHHUIO IOJyYEHHBIX 3HAHUM B MOBCEIHEBHOM XU3HU AJI PELICHUS
NPUKJIAJAHBIX 3a7]a4, B TOM 4YHCIIe: MPOPUIAKTUKA HACIIEICTBEHHBIX 3a00JI€BaHUI YeIoBeKa,
MEANKO-T€HETUUECKOTO KOHCYJIBTUPOBAHMS, 000OCHOBAaHHUS SKOJIOTHYECKU LEIeCO00pa3HOro
MOBEICHUS B OKPYXaOUIEd NOPUPOJHOW CpEle, AaHajdv3a BIHSHUS XO3SHMCTBEHHOU
JESITEeIbHOCTH YeJIOBeKa Ha COCTOSIHUE MPUPOAHBIX H UCKYCCTBEHHBIX KOCUCTEM. YCHIICHUE
BHUMAaHUS K MPUKIAAHON HaIlPaBIEHHOCTH yuyeOHOro npenMera «buonorus» npoaukToBaHo
HEO0OXOIMMOCThIO O0OecreueHus: YCIOBUM JUIsl pEIIeHHUs OJHOM M3 aKTyaJbHBIX 3ajay
IIKOJIBHOTO OHOJOTMYECKOro 00pa3oBaHUs, KOTOpas NpenanonaraeT (QoOpMUPOBAHHE Y
oOy4Yarommxcsi crnocoOOHOCTH aJanTUPOBATHCSA K M3MEHEHHUSM TUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT0 MHUpa.

buonoruss Ha ypoBHEe cpemHero oOiiero oOpa3oBaHUs 3aHMMAeT BaxkHOe mecTo. OHa
obecnieurBaeT (OPMUPOBAHUE y OOyYaIOIIMXCS MPEACTABICHUM O HAy4yHOU KapTHHE MUDa,
pacmupsieT u 0000IIaeT 3HaHWA O JKUBOM NpUPOAE, €€ OTIMYUTENbHBIX MpHU3HAKAX —
YPOBHEBOM OpraHU3allMy M SBOJIOLMH, CO3AAET YCIOBUA UIsl: MO3HAHHUS 3aKOHOB JKHUBOM
npupobl, (GopMUpOBaHUS (DYHKIHMOHAJIBLHOW TI'PaMOTHOCTH, HABBIKOB 3/I0POBOTO U



6e3omacHOro 00pasza KU3HH, HKOJOTUYECKOTO MBIIUICHHS, LIEHHOCTHOTO OTHOIICHUS K
YKABOM IIPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHue OWMOJIOTHUST MMEET TaKXKe JUIsl PEIICHUS BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 3aJa4 CpEIHEro OOIIero oOpa3oBaHMs, COIUATH3ANNNA OO0yJarOIIHXCS.
N3yyenne Owuonoruu obecrmeurnBaeT YCIoBUS Il (DOPMHUPOBAHUS HMHTEIUIEKTYyaIbHbIX,
KOMMYHUKAIIMOHHBIX U UHPOPMAIMOHHBIX HABBIKOB, SCTETUYECKOU KYJIBTYPhI, CIIOCOOCTBYET
UHTErpanuu OMOJOTUYECKUX 3HAHUM C MIPEACTABICHUSIMU U3 IPYTUX YUYCOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3HKU, XUMHU U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeAHA3ZHAYCHUU
y4eOHOTO npeaMeTa «bUonorusy cocTaBmIM OCHOBY JIJIsl OTIPEACIICHUS IMOAX00B K 0TOOpY H
CTPYKTYPHPOBAHUIO €TO COJIePKaHUs, MPECTABICHHOTO B MPOTpaMMe 10 OMOJIOTHH.

Ot6op comepxkanus ydeOHoro mnpenmera «buomnorus» Ha 0a30BOM ypOBHE
OCYILIECTBJIEH C NO3ULMUN KyJIBTYpOCOOOPAa3HOIO MOAX0/ld, B COOTBETCTBUU C KOTOPBIM
oOyuJaromuecs: TOJDKHBI OCBOWTH 3HAHWSI U YMEHWS, 3HaUUMbIe ISl (POpMHUPOBAHUS 00IIEH
KYJIBTYPBI, ONPEACISIONIME aJICKBATHOE IMOBEACHUE YEJIOBEKA B OKPYXKAIOUIEH NPUPOIHOU
cpene, BOocTpeOOBaHHbIE B MOBCEIHEBHOW KU3HU W MpaKTHUECKOU AesTenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHWM 3aHUMAIOT JIEMEHTBI COAECPKAHUS, KOTOPBIE CIIY’KaT OCHOBOM
U1t (hOPMHUPOBAHUS NPECTABIEHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MUpa U
IIEHHOCTHBIX OPHEHTAINSAX JIMYHOCTH, CHOCOOCTBYIONIMX TyMaHHW3alMd OHMOJIOTHYECKOTO
00pa3oBaHUsI.

CrpyKTypupOBaHHE COJEpKaHMUsI y4eOHOTO Marephayiia B MporpaMMe Mo OHOJOTUU
OCYILIECTBJIEHO C YYETOM [MPUOPUTETHOTO 3HAYECHHUS] 3HAHUKA 00 OTIMYUTENbHBIX
OCOOCHHOCTSIX KUBOW MpUPOABI, O €€ YpPOBHEBOM OpraHv3anuv W SBojJoluu. B
COOTBETCTBHH C 3TUM B CTPYKTYype y4eOHOro npeamera «buonorus» BbLACIEHBI CIEAYIOIIUE
coliepxarenbHble TUHUN: «bronorus kak Hayka. MeToapl Hay4HOTO MO3HaHus», «KileTka Kak
ouosnoruyeckas cucrema», «OpraHu3m Kak Ouosnorudeckas cucrema»n, «Cucrema u
MHOT000pa3rue OpPraHu4YeCcKoro MHpa», «IBOJIOIUSA KUBOU MPUPOABD», «IKOCUCTEMBI U
MPUCYLIAE UM 3aKOHOMEPHOCTH.

Hens uzydenus: yueOHoro mpenmera «buonmorus» Ha 6a30BOM YpOBHE — OBIIAJICHUE
00y4aroImuUMHCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIMOHATBHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra M MPUOOPETCHUE YMEHUN UCIIONB30BaTh ATH 3HAHUS JUISI TPAMOTHBIX
JNEUCTBUN B OTHOIICHUU OOBEKTOB >KUBOM MPUPOIBI U PEIICHUS PA3JIMUYHBIX KU3HEHHBIX
pooIiemM.

JlocTwkeHune 1enu u3ydeHusi ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHHeM CIEAYIOIINX 3a/1a4:

OCBOCHME OOYyYalOIUMUCS CUCTEMbl 3HAHUN O OHOJOTMYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IpaBuiIax, CIyKaIKUX OCHOBOMN 1Sl (POPMUPOBAHHUS
MIPEACTABIEHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MHPA, O METOJAX HAyYHOIO INO3HAHU,
CTPOCHHMH, MHOTOOOpa3uu U OCOOEHHOCTSIX KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aIINH,
BBIJIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEAOBAHUSIX B OMOJIOTHY;

dbopMupoBaHue y 0OyYarolUXCsl MO3HABATEIbHBIX, HHTEIUIEKTyaIbHBIX U TBOPYECKHUX
CroCOOHOCTEH B TPOIECCE aHalnW3a JAaHHBIX O MYTAX Pa3BUTUS B OWOJIOTHH HAyYHBIX
B3IVISJI0B, UAEH U MOAXOA0B K M3yUEHHUIO KUBBIX CUCTEM PA3HOIO YPOBHS OpraHU3aluy;



CTAHOBJICHHE Yy OOydJaroumxcs oO0mel KyiabTypbl, (DYHKIHOHAIBHOM TPaMOTHOCTH,
pa3BUTHE YMCHUN OOBSCHATH M OICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUPA )KUBOW MTPUPOIBI Ha
OCHOBAHMWH 3HAHUU W OTIBITA, TTOJYYCHHBIX MPU NU3YUCHUH OMOJIOTHH;

dbopMupoBaHue y 00y4aIOMUXCsI YMEHUN WILTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKHUX
3HAHUM B MPAKTHUUECKOW NEATEIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHH U arpoOHOTEXHOJIOTHH;

BOCITUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEJIOBEKOM JKHUBOW TPHUPOIIBI,
HEOOXOIMMOCTH OEpeXHOro OTHOLIEHUS K HEH, COOMOAEHUS JTHUYECKUX HOpPM IIpH
IPOBE/ICHUY OMOJIOTUYECKUX UCCIIEIOBAHMI;

OCO3HAHUE IIEHHOCTH OMOJIOTUYECKUX 3HAHUMN JJI TIOBBIIICHUS YPOBHSI 9KOJIOTMUECKON
KYJABTYPBL, U151 POPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHWN W YMEHUH B MOBCEIHEBHOW XU3HH JJISI OIICHKU
MOCIIEACTBUIM CBOEW AESITETLHOCTH MO OTHOIICHUIO K OKpPY)KaoIel cpeae, COOCTBEHHOMY
3/I0pOBbIO, 000CHOBaHUE M COOIIIOZICHUE MeP MPOPUIAKTUKH 3a00ICBaHUH.

B cucreme cpennero ooOmiero obOpaszoBanusi «buonorus», mzydaemas Ha 0a30BOM
YpOBHE, SIBISICTCS OOS3aTCIIbHBIM YUEOHBIM IMPEAMETOM, BXOSANIAM B COCTaB MPEIMETHOMN
obmactn «EcTecTBeHHO-HAYYHBIC TTPEIMETHD).

Jlnst w3yuenuss Owonmormu Ha 0a30BOM YPOBHE cpeaHero oOmiero oOpa3oBaHUs
orBoautcs 68 yacoB: B 10 knacce — 34 yaca (1 gac B Hexento), B 11 kiacce — 34 gaca (1 yac B
HEJICIIO).



COAEPXAHME OBYYEHMUSA
10 KUIACC

Tema 1. Buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, (Guiaocodueid, STUKON, 3CTETUKON U MPaBOM.
Posnp O6uonorum B hopMHUpOBaHUN COBPEMEHHOM HAy4YHOH KapTHHBI Mupa. Cucrtema
OMOJIOTUYECKHUX HAYK.

MeTopl TO3HAHUS KUBOW MPUPO/IBI (HAOIIOACHHE, SIKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaaccudukaius, MOJEIUPOBaHMUE, CTarhucTHYeckass o0paboTka
JAHHBIX ).

JdemMoncTpanun:

[Toprpersr: Y. lapBun, . Mennens, H. K. Konsuos, Ixx. Yorcon u @. Kpuk.

Tabnuipt u cxeMbl: «MeToIbl MO3HAHUS YKUBOU MPUPOIIBD».

JlaGopaTopHble H NpaKkTHYECKUE PA0OTHI:

[Tpaktuueckas pabora No 1. «lcmnonp3oBaHHE pa3IUYHBIX METOAOB MpH
U3yUeHUU OUOIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cHCTEMBbI M X OPTraHU3AIHA.

XKuBble cuctembl (OMOCHCTEMBI) KaK MPeAMET n3ydeHus: Ounonoruu. Omimyune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OMOCUCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHu3alui OUOCHUCTEM:

MOJIEKYIISIPHBIMN, KJIETOYHBIM, TKAHEBbIN, OpPraHU3MEHHBIN,
MONYJISIIMOHHO-BHIOBOM, SKOCUCTEMHBIN (OMOT€OIIEHOTHUECKU ), OMOC(EPHBIA.
JdemoncTpanum:

Tabnuipl U cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», « YPOBHU OpraHU3ALMU
YKUBOU MTPUPOIBD».

Ob6opynoBanue: mozaenb Moexyinsl JIHK.

Tema 3. XuMu4ecKkuii COCTaB M CTPOEHHE KJIETKH.

XWUMUYECKUN COCTaB KIETKM. XUMHUUYECKHE DIIEMEHTBI: MaKpOAJIEMEHTHI,

MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaIbHbIE BEIIECTBA.

@yHKIMU BOIBI W MHUHEpaJbHBIX BemlecTB B kieTke. [lomnepkanue
OCMOTHYECKOro OajnaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIIOTBI. AMHUHOKHUCIIOTHBIA COCTaB. YPOBHU
CTPYKTYypbl O€IKOBOW MOJIEKyJbl (NE€pBUYHAs, BTOPUYHAs, TpPETUYHAS U
YeTBepTHUYHAsA CTPYKTypa). XHMHUYECKHE CBOHCTBa OenkoB. buomorndeckue
byHKIIUN OEITKOB.



depMeHThl — Ouonorudeckue Kartanuzatopel. Crpoenuwe (depmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crnenupuyHocTh. KodepmenTsl. BuTaMuHsbl.
Otnuunst GepMEHTOB OT HEOPTraHUUECKUX KaTalu3aTOPOB.

VYrneBoasl:  MoHOcaxapuabl  (DMOKo3a, pubo3a U JAe30Kcupubo3a),
aucaxapuibel  (caxaposa, JaKTo3a) W IOJHMcaxapuibl (Kpaxmaj, IJIHKOTEH,
1eJuTo03a). buonornueckue GyHKIMU yTIIEBOIOB.

Jluniu et TPUTIIALICPU/IBI, dbocdonunupl, CTEPOUJIBI.
I'uapodunbHO-THIPpOPOOHBIE CBOMCTBA. bHonormueckue QyHKIUU JIHIHIOB.
CpaBHEHHE yII€BOIOB, OCTKOB | JIUTIHIOB KaK HCTOYHUKOB YHEPTHUHU.

HyxnennoBeie xucnorsl: JHK u PHK. Hykineornasr — MoOHOMEpHI
HyKJIenHOBBIX KHUCIIOT. Ctpoenue u ¢ynknuu JJHK. Crpoenue u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u hyHKINH.

[Mutonorus — Hayka o kjetke. Kiierounas Teopus — mpumep B3auMOICUCTBUS
uzeil u PakToB B HAYYHOM MO3HAHUU. METOABI N3YUCHUS KIICTKU.

Knerka kak menoctHas xuBas cucrema. OOmmMe NTPU3HAKK KIIETOK:
3aMKHyTasi HapykHass MeMmOpaHna, moiekynasl /JJHK kak reneruueckuii ammapar,
CUCTEMa CUHTe3a Oelika.

Tunsl KJIETOK: DJyKapuOTHYECKass W Mpokapuoruyeckas. OcoOeHHOCTH
CTpPOCHMs TpOKapuoTuueckol kieTku. Kierounas crenka Oakrepuit. CTpoeHwme
AYKapUOTHYECKON KIIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >KUBOTHOM U
IrpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIHUKC, MX
¢yukuuu. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkiuu. L{uromnazma u e€
opranounbl. OmxHomeMOpanHbie opraHouabl kietku: OIIC, ammapar [onbmxw,
au30coMbl. [loayaBTOHOMHBIE OpraHOMABl KIETKHU: MUTOXOHJIPUH, TUIACTHUIBIL.
[Ipoucxoxxienre MUTOXOHAPHUN U TulacTuA. Buael miactua. HememOpanHbie
OpTraHoOuJbl KJIETKU: pUOOCOMBI, KJIETOUHBIA LEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMIOB KIETKU. BKitoueHusl.

SAnpo — perynstopHblii neHTp KiaeTku. CTpoeHue sipa: sijepHasi 000J04Ka,
KapuoIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcmOpT BELIECTB B KJIETKE.

JdemMoncTpanum:

[Toprpersr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panxivn, K. M. bap.

Huarpammer:  «PacrmipefeneHue  XUMHUYECKHMX OJIEMEHTOB B HEKUBOU
npupoje», «Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKHUBOUM MIPUPOAECH.

Tabmumer 1 cxemsl: «llepuomnueckas TaOnwWIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHne MoJeKyIbl Boab», «bruocunTes 0enka», «CTpoeHue MOJIEKyIIbl Oekay,
«Ctpoenne (epmenta», «Hykneunossie kucinotsl. [JHK», «Ctpoenue momnekysbl



AT®», «CtpoeHne >yKapuOTHYECKON KIETKW», «CTpOEHHE KUBOTHOM KIETKWY,
«CTpoeHne pacTUTENbHOU KIETKW», «CTpPOEHHE NPOKAPHUOTUYECKOW KIIETKWY,
«CTpoeHue sazpa KIeTKN», « YIIeBOAb, «JIumuasn.

OOopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE I MPOBEACHHUS
HAOIOACHUHM, W3MEpPEHU, DSKCIEPUMEHTOB, MHUKPOIpPENaparbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHble H NpaKTHYECKUE PA0OTHI:

JlaGoparopnast pabora No 1. «l3ydeHue KaTaJIMTUYECKON aKTUBHOCTU
dbepMeHTOB (Ha TpUMEPe aMUJIA3bl WIIH KaTalas3bl).

Jlaboparopuast pabora No 2. «M3ydeHue CTpOeHUS KJIETOK pPaCTCHHIA,
KUBOTHBIX W OaKTepUi IMOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u Ux
OMKCaHUE.

Tema 4. ’KuzHeaeATeIbHOCTb KJIETKH.

OOMeH BemecTB, Wi METa0OIM3M. ACCUMIIIANINS (TTACTUYSCKUA OOMEH) U
JTUCCUMUJIIAIUS (PHEPTeTHUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB W SHEPIMM B TIOHMMAaHHUU
MeTabou3Ma.

Tumel oOMeHa BEMIeCTB: aBTOTPOQHBIN U reTepoTpodHbINA. Poibs dhepMeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBasg (a3pl QorocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh hoTOCUHTE3a. 3HaUeHUE (HOTOCUHTE3a ISl )KU3HU
Ha 3emuie. BausiHue ycnoBuil cpenbl Ha POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOYKTUBHOCTHU Y KyJbTYPHBIX PACTCHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKTepuH. 3HAYCHUE XEeMOCHHTEe3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTKe. PacuiemnieHue BelecTB, BBIJICICHHUE U
AKKyMYJIMPOBAaHHUE SHEPIUU B KJIETKE. DTarbl SHEPreTUIeCKoro oomena. [ mmkomnus.
Bbpoxenue u ero Buabl. KucinopomHoe okucieHue, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunupoBanue. IHHEKTUBHOCTh YHEPTETUIECKOTO 0OMEHa.

Peakuun wmarpuuHoro cuHTe3a. [eHermueckas wunHbpopmarus u JIHK.
Peanuzanus renernueckod uHMOpManuu B KieTKe. [eHeTHYeCKHil KOJ U €ro
cBoiictBa. Tpanckpumnuus — marpuunbiii cunte3 PHK. Tpancnauus — Ouocunres
Oenka. Otambel TpaHcisiuu. KogaupoBaHue aMHHOKHCIOT. Pombs pubGocom B
OonocuHTe3e Oenka.

Heknerounbie ¢popmbl xu3HU — BUpychl. McTtopus otkpbitust Bupycos (/1. 1.
NBanoBckuil). OCOOEHHOCTH CTPOCHHMST M JKU3HEHHOIO IIHMKJIAa BHUPYCOB.
bakrepuodarn. bome3sHu pacTeHHWil, JKMBOTHBIX H YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedunmra uvenoexka (BMY) — BozOynurens CIINda.



OOparHass ~ TpaHCKpUIILIUA, peBepraza W uHTerpaza. lIpodunakruxa
pacnpoCTpaHeHUsI BAPYCHBIX 3a00JI€BaHHIA.

JdemoHncTpanum:

[Toprpetsr: H. K. Konbuos, [. . UBanosckuit, K. A. Tumupsses.

Tabmunpbl u cxembl: «Tumbl nutaHus», «Mertaboausm», «MUTOXOHAPHSY,
«OHepreTudeckuit ooMen», «Ximoporacty, «Dorocuntes», «Crpoenne JJHK»,
«Ctpoenne 1 QyHKIIMOHHpPOBaHUE reHay, «Cunre3 Oenkay, « eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbId nukia Bupyca CIIN/]a,
oakTepuodaray, «Permmukanus JJHK».

OO6opynoBanne: monenu-ammiukanuu «Yasoeane JIHK wm Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounwiii 1uki, wid >KU3HEHHBIM LUKN KieTku. MuTepdasza u mMutos.
[Tpomeccrl, mportekatonue B uHTepdasze. Permkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocoMm. XpOMOCOMHBIM HAO0Op — KapHOTHIIL.
JIMTITOn qHBIN W TAIUIOMJIHBIK  XPOMOCOMHBIE Ha0OPBI. XpOoMaTu/Ibl.
[{UTONOTMYECKNE OCHOBBI Pa3MHOXKEHUS W  HWHIUBUIYAJbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenue knetkn — mMuto3. Craauu muroza. [Ipouneccsl, mpoucxoadiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOTHMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi rudesnb KJIETKH — arornTo3.

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHHUS: JCJICHUE HAABOE, IMOYKOBAHWE OAHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHUE, BETeTaTUBHOE pa3MHOXKeHHE. VCKycCTBEHHOE KIOHHMPOBaHHUE
OpPraHU3MOB, €TI0 3HAYECHUE JIJIS1 CEJICKIUU.

[TooBOE pa3sMHOXKEHHUE, €TI0 OTINYUS OT OECIOJIOTO.

Merio3. Cragun menosa. [Iponeccsl, mpoucxomsimme Ha CTagusxX Meo3a.
[ToBenenne xpomocom B wmenose. Kpoccunroep. buonornueckuit CMmbICI U
3HaYECHHUE MEN03a.

['ametorenes — mporecc 0Opa30BaHUsS IMOJIOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBble >xene3bl: CeMEHHUKH U sSsMYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CHepMaro30u[l, SMIIEKJIEeTKa) — CIEPMAaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHMsI SHLEKIETOK M CcHepMaTo3ouaoB. OII0J0TBOPEHUE.
[TapTeHorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOPHOHAIBHOE  pa3BUTHE
(aMOpuorene3). Drtanbl 3MOPUOHATBHOTO PA3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHne, racTpyisiusi, opraHorenes. [loctamOpuoHanbHOE pas3BuTHE. TuIbI
MOCTAMOPUOHATILHOTO PAa3BUTHS: TpsIMOE, HempsiMoe (Ju4uHOo4YHOe). BrusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct m pasButrne pacreHuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTaJUN Pa3BUTHSL.

JdemMoncTpanuu:

Tabmuubl u  cxembl: «DOpMBI pa3sMHOXKEHHS OpPraHU3MOB», «J[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkieTku Oakrepuit», «CTpPOEHHE TOJOBBIX KIETOK,
«Ctpoenue xpoMmocoMbl», «Kierounblii mukiy», «Permmukamus JHK», «Mutos3y,
«Menos», «lIpsmoe u HenpsiMoe pa3BUTHEY, «]'aMETOreHe3 y MIICKONUTAIOIIUX U
yesioBekay, « OCHOBHBIC CTAIUM OHTOTEHE3A.

OGopynoBanue: MHKPOCKOTI, MUKPOIPENAPAThI «CnepmaTo30u bl
MJICKOMIUTAIOMIETO», «SMIEKIeTKa MIEKOMUTAMEro», «KapruoknHe3 B KIIETKax
KOpEIIKa JIyKa», MAarHUTHAas MOJENb-alllUINKalus «/leieHne KIeTKu», MOJIelb
JIHK, monens Metada3zHOM XpOMOCOMBI.

JlaGopaTopHble H NpaKkTHYEeCKUE PAdOTHI:

JlaGoparopnas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKAaX KOHYHKA
KOPEIIKA JIyKa HAa TOTOBBIX MUKPOIPENAPATAX).

JlaGoparoprnass pabora Ne 4. «l3ydeHue CTpOEHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciiencTBEeHHOCTH M M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3Butusa reHeTuku. Poiib nuronoruu
¥ 3MOpPHOJIOTHMH B CTAaHOBICHWU TCHETHKU. BKIIam POCCHICKHUX M 3apyOeKHBIX
y4€HBIX B Pa3BUTHE TEHETHKUW. MeTonbl TeHEeTUKH (THOpUI0IOTUYECKUH,
IIUTOTCHETUYCCKUHM, MOJEKYISIpHO-TeHeTHYeCcKuii). (OCHOBHBIE TE€HETHYECKHE
noHATHs1. ['eHeTnYeckas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaAHUIA.

3aKOHOMEPHOCTH HACJIEAOBAaHHS NMPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MoHornbpuHOE CKpEemMBaHUE. 3aKOH eAMHO00pa3usi THUOPHIOB TEPBOTO
nokosieHus. [IpaBuiio 1OMUHUPOBaHUS. 3aKOH pacUICIUIEHUs IPU3HAKOB. [ nnoresa
YUCTOTHI TaMeT. [1ojIHOE M HeMoTHOe IOMUHUPOBAHMUE.

JlurubpunHoe  CKpellluBaHUE. 3aKOH  HE3aBUCHMOIO  HACIEJOBaHUS
npu3HakoB.  lluToreHeTuueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyouiee ckpeupanme. Mcnonb30BaHue aHATU3UPYIONIETO CKPEIIUBaHUS
JUISL OTIpEJIeTICeHUsI TEHOTHUIIa 0COOH.

CuenieHHoe HacieAoBaHue npu3HakoB. Pabora T. Moprana no cuerieHHOMY
HACJIEIOBAaHUIO TeHOB. HapylieHue  cuemsieHuss TE€HOB B PE3yJIbTare
KPOCCHUHIOBEPA.

XpOMOCOMHasl TEOPHUsI HACIIEACTBEHHOCTH. | eHeTUUeCKue KapThl.



I'enetuka noma. XpoMOCOMHOE OIpeneseHre Iona. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. [omMorameTHele M TreTeporameTHelie opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLENJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHBI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAS.
Ponrp  cpenpl B HEHACIHEACTBEHHOW  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MO (DUKAITMOHHONW U3MEHYUBOCTU. BapualioHHbIN sl U BapUaIlMOHHAS] KPUBAsl.
Hopma peakuuum npusnaka. KonnuecTBEeHHbIE W Kaue€CTBEHHBIE IMPU3HAKH M HX
HOpMa peakiuu. CBoHCTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, WM T€HOTUIIMYECKAs, W3MEHYMBOCTh. KomOuHaThBHas
U3MEHUYMBOCTh. Meio3 U TIOJOBOM TpOIECC — OCHOBa KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTanmoHHasi usMeHYnBOCTh. Kitaccudukanus MmyTanuii: TeHHbIE,
XpPOMOCOMHbIE, TeHOMHbIE. YacToTa v mpUuuHbl MyTaluidi. MyTareHHbie (GakTopbl.
3aKOH OMOJIOTHYECKHX PAAOB B HACIEACTBEHHOU n3MeHunBocty H. M. BaBunoga.

BresnepHas HaciIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka denmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbl T€HETUKH
YeJIoBeKa: reHealorn4eckuii, OJM3HEOBbIN, IIUTOTeHETHUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUYE CKH. CoBpemenHoOE ONpeleTICHNE TeHOTHIIA:
IIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOLIBIO
[111P-ananu3a. HaciencrBeHHble 3a00JIEBaHHMS 4YeEJIOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HH C HACJEACTBEHHOW MPEIpacroioKEHHOCThI0, XPOMOCOMHBIE OOJIe3HH.
Comarnueckue u reHeparuBHble MyTauud. CTBOJNOBBIE KIETKH. [IpuHUUMIIBI
3I0pOBOT0O 00pa3a KU3HH, AUATHOCTUKH, TPOPUIAKTUKY U JIEYEHUS] TEHETUYECKUX
Oone3Held. MenUKO-reHeTUYeCKOe KOHCYIBTHUPOBAaHUE. 3HAYEHHE MEAMIIMHCKON
TEHETUKHU B MIPEIOTBPALICHUH U JICUCHUH FeHETUYECKUX 3a00IeBaHUI YeJIOBEKa.

JdemoucTpanuu:

[Toprpersr: I. Mennens, T. Mopran, I. ne ®pus, C. C. YUersepuxos, H. B.
Tumodeen-Pecosckuii, H. . BaBuios.

Tabmuubt  w  cxeMbl:  «MOHOTHOpHJIHOEC  CKpCIIMBaHWE M €r0
LUTOTEHETUYECKAasl OCHOBA», «3aKOH pACLICIUIEHUS M €ro LUTOT€HETUYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpupHoe  CKpelIMBaHUE,
«lutonornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpellUBaHus»,  «Meio3y,
«B3auMoznenCcTBHE  ANJIENbHBIX T'€HOBY», «lEHeTMYeCcKne KapThl pACTEHUH,
KUBOTHBIX M 4YeJOBEKa», «leHeTnka mnosa», «3aKOHOMEPHOCTH HAaclIeOBaHUS,
CUEINIEHHOrO0 ¢ mnosiom», «KapuoTumbl 4YenoBeka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY»,  «MomudukaumonHas  u3MeHUMBOCTHY»,  «HacnemoBanue
pesyc-pakropa», «l'eHeTuka rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTbY.

OOopynoBanue: MoJENU-aNIIMKAIU «MOHOTMOPHUIHOE CKpPELIMBAaHUEY,
«Henonxnoe pgoMunHupoBanuey, «Jurnbpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHKPOCKON U MHKpompenapar «/[pozoduna» (HopMa, myTtamnuu
(bOpMBI KpBUIBLEB U OKPACKHU Teja), repoapuil «['opox moceBHOINY.

JlaGopaTropHble U NpakTHYeCKUE PadOThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3ynbTaroB MOHOTHOPHUAHOTO U
JTUTHOPUIHOTO CKPEIMBAaHUS Y APO30(UIBI Ha TOTOBBIX MUKPOTIPEapaTaxy.

Jlaboparopnas padota Ne 6. «3ydyenne MoanpuKaMOHHON U3MEHYUBOCTH,
NOCTPOEHNE BAPUALIMOHHOTO PSA/Ia U BAPUALTMOHHON KPUBOW».

Jlaboparopnas padota Ne 7. «AHanu3 myTanuil y Apo30(uiabl Ha TOTOBBIX
MUKPOIIpENaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE M aHAJIU3 POAOCIOBHBIX
YEJI0BEKaAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexunsi Kak Hayka M MPOLECC. 3apOKJICHHUE CEIIEKINH U JOMECTUKALU.
VYyenue H. 1. BaBunoBa o 1ieHTpax MpoUCXOXKACHUS U MHOTOOOPA3us KyJIbTYPHBIX
pactennil. LleHTpbl TPOUCXOXKIEHHS JIOMAIIHUX KUBOTHbIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METOJIbI CeJIEKIIMU. MaccoBblii M1 UHAWBUIyaIbHBIA OTOOPHI B
CEJIEKIIMM pAacCTeHUM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpPOACTBEHHOE
ckpenuBanue — UHOpuAMHT. Ywucras nuHUSA. CKpenMBaHWE YHCTHIX JUHUH.
I'ereposuc, wnu rubpunnas cwia. HeponcTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas rubpuauzanuss uW  e€ ycrexu. VICKyCCTBeHHBIM MyTareHes U
NOJIyYEHNE TOJMIUIONIOB. JIOCTMIKEHUS CENEKIMM PACTEHHUW, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

brorexHoorusi Kak oOTpacib MPOU3BOJACTBA. | €HHAs WHXKEHEpHUs. Tarbl
co3nanusi pexomOuHanTtHOM JIHK wu Tpancrennnix opranusmoB. Kierounas
uHxeHepusa. Kiiertounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KioHnpoBanne BBICOKOIIPOMYKTHBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPTaHU3MOB.

Dkojoruyeckue U dtuueckue  npoomembl. MO  —  reHeTMyecku
MOJTU(DUITPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toprpers: H. W. Basunos, . B. Muuypun, I. /I. Kapneuenko, M. .
HMBaHOB.

Tabmuubl m cxembl: Kapta «LIeHTpBI NPOUCXOXKICHHS W MHOT000pa3us
KYJIBTYPHBIX pacTeHui», «Ilopoasl TOMaIIHUX >KMBOTHBIX», «COpTa KyJIbTYypHBIX
pacrenuity, «OTnanéHHas rudbpuauzanus», «Paborel akagemuka M. ©. BaHoBay,
«llonumnmonausi», «OOBEKTbl OuOTEeXHONOTHNY, «KieTouHble KyIbTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM).

OO6opynoBaHKe: MYJSDKH IUIOIOB M KOPHEIIONOB JUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuit, repdapuii « CeabCKOX03IMCTBEHHBIC PACTEHUS.



JlabopaTopHble 1 MpakTHYeCKUe PadOThI:

Okckypeus «OCHOBHBIE METOABbl U JIOCTHXKEHHUSI CEJNEeKUMU DPACTeHHH U
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHPHBIA ~ y9aCcTOK, B TEIUIMYHOE XO3SHUCTBO, J1aOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType JMYHOCTHBIX PE3YJIBTATOB OCBOECHHUS IpeameTra «buosiorus»
BBIJICTICHBI CIICAYIONINE COCTABIISIIONINEG: OCO3HAHWE OOYyJarolIUMHKCS POCCUUCKON
rpaXJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpENEICHUI0, Halu4Yhue MOTHBallMM K  OOy4YeHUI0  OHOJIOTHH,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHWN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPATUIIUKA PA3BUTHS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsl pyKOBOJICTBOBAThCS B CBOEH
JNEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIMMHU CHCTEME
OMONOTHYECKOT0  00pa30BaHUs, HAJIUYUE HKOJOTMUYECKOTO IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUThH 11T U CTPOUTH KU3HCHHBIC TUTAHBI.

JInuyHOCTHBIE pe3yJbTaThl OCBOCHUA MpeameTra «buosorus» mocturarorcsi B
CIMHCTBE YYEOHOM M BOCIHUTATEIBLHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAJIUIMOHHBIMU  POCCUMCKMMHU  COLIMOKYJBTYPHBIMH, HMCTOPUYECKHUMHU U
JTyXOBHO-HPaBCTBEHHBIMU TICHHOCTSMH, MPUHATHIMH B OOIIECTBE MpaBWIAMU W
HOpMaMHU MOBEJCHUS W CIOCOOCTBYIOT  mpolleccaM  CaMOIIO3HAaHMS,
CaMOBOCIMTAHUSI M CaMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH,
MaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY M IMPABOMOPSIAKY, YEIIOBEKY TPy/a U CTapILIEMy
MOKOJICHUIO, B3aMMHOTO YBaXKEHHS, OEpPEKHOTO OTHOIICHUSI K KYJIbTYpPHOMY
HACJICAUIO U TPAJAULMSAM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickont denepannm,
IIPUPOJIC U OKPYKAIOIIEH Cpelie.

JIngyHOCTHBIE pe3yJabTaThl OCBOEHUsI ydeOHoro mpenmera «buomorus»
JOJKHBI OTpa)aTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIUXCsl pPyKOBOJICTBOBATHCS
chopMHUpPOBAHHON BHYTPEHHEW TMO3UIIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPHMEHTAIlMM, IIO3MTHUBHBIX  BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, paclIMpeHHe >KU3HEHHOTO
ONbITAa W ONBITA JECITEILHOCTH B MPOIIECCE Pealr3alii OCHOBHBIX HAIpPABJICHUN
BOCIIUTATEIIbHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH IPAKTAHCKOM MO3UITUK O00YUYarOIIEToCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTRA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHHE
3aKOHA W MPABOMIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESITEIbHOCTH IIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3a]1a4, BHIIOJIHEHUU
OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEeNsATh COOCTBEHHYIO IIO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSATD €€;

YMEHHE YYUTHIBATh B CBOUX JCHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICICTBHUS JIIOICH C Pa3HBIMU YOCKIACHUSAMU, KyJIbTYPHBIMU IIEHHOCTAMH U
COLUAJIBHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHHYECTBY B IMPOLECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBIX, IIO3HABATEIIbHBIX M MCCJEAOBATEIbCKUX 3a/1ad, YBaKUTEIbHOIO
OTHOILICGHHS K MHEHHUIO OMNMOHEHTOB TMpPU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONEePIKAHMUS;

TOTOBHOCTB K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCUICKOM TpaXKTaHCKON MJIEHTUYHOCTH, MATPUOTU3MA,
YBAKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tepen PoguHou, ropaoctu
3a CBOM Kpail, cBOIO PoIaWHY, CBOM S3bIK M KYyJIBTYPY, NPOLIJIOE U HACTOSLIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOAHOMY HACJIEAUIO U NMaMSTHUKAM MPUPOIBI,
IOoCTHXXEeHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYAE;

CIIOCOOHOCTh OIIGHWBATh BKJIAJT POCCHUMCKUX YYEHBIX B CTAHOBICHHUE U
pa3BUTHE OWOJOTWU, TOHWMAHUSA 3HAYCHHs] OMOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujerHas yOeKJIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amnurte (OredyecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyAbOy;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

OCO3HAHHE JTYXOBHBIX IECHHOCTEW POCCUUCKOTO HAPO/Ia;

c(hOopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TPUHATUS UEHHOCTEW CEMEHHOW KU3HU B COOTBETCTBUU C
TpaIuLusMu Haponos Poccuu;

4) 3cTeTH4€eCKOro BOCIIMTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHpY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHU;



NOHMMaHUE SMOLMOHAIILHOTO BO3IEHCTBHSI )KUBOI MPUPOABI U €€ HIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHHUIO B Pa3HBbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISITh KAY€CTBA TBOPUYECKOU JTHUHOCTH,

S) ¢usuyeckoro BocnuTaHMSA, (POPMHMPOBAHMSA KYJIbLTYPbl 310POBbS U
IMOLHOHAJBHOIO 0JIarONOJIy4ns:

NOHMMaHUE W peaju3alus 3J0pOBOro M Oe3omacHoro obpasa >XKU3HU
(3m10poBO€  TUTaHWE, COONIIOJIEHUE TUTHEHUYECKUX TMpPaBWI U HOPM,
cOalaHCUPOBAaHHBI PEXHUM 3aHATHH U OTABIXA, peryisapHas Quaudeckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[NOHMMaHUE LEHHOCTH NpPaBWJI HHIUBUAYAJbHOIO M  KOJIJIEKTUBHOIO
0€30MacHOTO MOBEICHHUS B CUTYAIIHIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJEICTBUN W HEMPUATUS BPEIHBIX MPUBBIUEK (YIMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

6) Tpy10BOIr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHNE LIEHHOCTH MacTePCTBA, TPYAOIIO0UE;

TOTOBHOCTh K AKTHBHOHW JEATETbHOCTH TEXHOJOTHYECKOW M COLMaIbHOU
HANpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATh, TUIAHUPOBATh U CAMOCTOSITEIIHHO
BBITOJIHATH TAKYIO JAESITEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM NpohecCHOHANBHON IesSTENIbHOCTH, YMEHHUE
COBEpILIAaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun U peain30BbIBATH
COOCTBEHHBIE )KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHWIO M CaMOOOpa30BaHHUIO Ha
MPOTSKECHUM BCEW KU3HU;

7) 3K0JIOTHY€eCKOTr0 BOCIIMTAHMS

HKOJIOTUYECKH 1€JeCO00pa3HOe OTHOLIEHHWE K MPHUPOAE KAaK HCTOYHHKY
YKU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBAaHUS;

NOBBIIIICHUE YPOBHS OKOJOTHYECKON KyIbTYphl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB W OLEHKH MX BO3MOXHBIX MOCIEACTBUN IS
OKpY’Karollel cpeapl;

OCO3HAaHUE MIOOAIBHOIO XapakTepa IKOJIOTMYECKHX MpoOieM M MyTed HuX
perieHus;

CrIOCOOHOCTh HMCIONB30BaTh MPUOOpETaeMble TMPU HM3YYCHUH OUOJIOTHH
3HaHWA M YMEHHS MpU pEIIeHUH NpoOJaeM, CBA3aHHBIX C pPalMOHAIbHBIM
IPUPOJIOTIONIb30BaHuEeM  (COONIOZICHHE  TpaBUJ  TOBEICHUS B IPHUPOJE,
HaNpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B OKOCHCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, OUochephl);



AKTUBHOE HENPUATHE JACUCTBUW, MNPUHOCAIIMX BpEN  OKPYXKarOLIEH
OPUPOIHON cpefie, YMEHHE MPOTHO3UPOBAaTh HEOJArOMPUSTHBIE HKOJOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATH UX;

HaJM4Yue Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHUS, SKOJIOTUYECKOU KYIbTYPHI,
ombITa NEATENbHOCTH AKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMHU B TMO3HABaTEeIbHOW, KOMMYHHUKATUBHOW W COIMAIBHON
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B MIPAKTUUYECKOU ACATETLHOCTH HKOJIOTMYECKOM
HaIpaBJIECHHOCTH;

8) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOIO HA JHUAJIOTE
KYJBTYp, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KyJIBTypbl KakK CpeJCTBa
B3aUMOJICIICTBUS MEXKAY JIIOJbMHU U MO3HAHUS MUPA;

NOHUMaHUE crhenupuKky OUOJOTUM Kak HayKd, OCO3HaHHS €€ poilud B
GbopMUpPOBaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MpeAcCTaBiIeHUus 00 OKpYXKaroIleM MHUpPE KaK O €AMHCTBE MPUPOAbI, YelloBeKa U
o0l11ecTBa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHuH mpoliaemM
COXpaHEHHUsI IPUPOAHOTO PABHOBECHS;

yOexXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH Il COBPEMEHHOM IMBUIM3AINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE MEPCIIEKTUBHBIX
OMOTEXHOJOIMH, CHOCOOHBIX pEIIaTh  PECypCHble  MpoONeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MTOMCKA MyTeH BHIXOJA U3 MIOOAIBHBIX YKOJIOTHYECKUX MPOOIeM H
obOecrieueHusi  mepexoga K  YCTOMYMBOMY  pPa3BUTHIO,  palldOHAIHLHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYypcoB M (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUUM OUOJOTUYECKUX 3HAHUW B LEIAX
MOBBIICHUS OOIMIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJILHONW T'PAaMOTHOCTH OOydYarommxcsi, (opMUpyeMoi
IpU U3y4YEHUU OMOJIOTUH;

MOHUMAHHE CYIIHOCTA METOJOB MO3HAHUS, HUCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJyYyaeMble 3HAHUS Ui aHalu3a H
0OBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa W MPOUCXOMSAINX B HEM H3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyuyHbIX (DAKTOB U
UMEIOITUXCSI TAHHBIX C 1EJIBbI0 TOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

COCOOHOCTh CaMOCTOATENIBLHO HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus mpoodJieM B peaibHbIX )KU3HEHHBIX CUTYAIUSIX;

OCO3HAHHWE I[IEHHOCTH HAy4YHOH NESITENIbHOCTHU, TOTOBHOCTh OCYILECTBISATH
IPOEKTHYIO M MUCCIIEA0BATEIBCKYIO NEATEILHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUU MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHble pe3yibTraThl OCBOCHMS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HauMMble i (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYyHAIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOUIEHAYYHbIE MOHITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAayYyHOW KapTHUHBI MHUpPAa U CHeuu(uKy MEeTOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs, SBJICHHUE, MPOIIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJIEIOBaHUE,  HAONMIOACHHE,  HM3MEpPEHHe,  OJKCIEPUMEHT W Jpyrux),
yHUBEpCcalbHble Yy4eOHblE JACUCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISTUBHBIE), o0ecreynBaronue dbopmupoBanue GbYHKITMOHATBHON
I'PAMOTHOCTH ¥ COIMAJIILHOM KOMITETCHIIMH  OOYYarolIMXCsl, CIIOCOOHOCTH
00yJaromnmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIE,

MUPOBO33pPEHUYECKUE 3HAHUS U  YHUBEpCcajbHble YyuyeOHbIE JEHCTBUS B
ITI03HABATEJIbHOM U COLMAIBbHOMW MPAKTHUKE.

MeTtanpenMeTHbIE PE3yAbTaThl OCBOCHUS NPOTPAMMbl CpPEIHETO O0OIIero
0o0pa3oBaHus JOJKHBI OTPAXKATH:

Ogaagenne YHHBepPCAJIbHbIMH yueOHbIMHI NMO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a30BbIe JJOrHYeCKHeE JeiCTBHS:

CaMOCTOATENIbHO  (OPMYIHMpPOBaTh M aKTyaJIM3UpoBaTh  MpoOIemy,
paccMaTpuBaTrh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, KiacCupuKauu, 00001EeHNs ), paCKPhIBATh CMBICI
OMOJOTUYECKUX TOHSTHI (BBIACIATh WX XapaKTEpHbIC MPHU3HAKH, YCTaHABIMBAThH
CBSI3M C JIPYTUMU TOHATHUSIMU);

OMpEeNeNATh IeMU JeATeIbHOCTH, 3ajJaBas MapamMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABICHHBIMU LIEISAMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE TOHATHUS JUIsl OOBSICHEHUST (DAKTOB W SIBJICHUI
YKUBOU IIPUPOJIBIL;

CTPOUTH JIOTUYECKHE pacCyX AeHUs (MHIYKTUBHbIC, JCHYKTUBHbBIC, IIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUSI B paccMaTpUBaEMbIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITFOUCHUS;

NPUMEHSITh CXEMHO-MOJIEbHBIE cpeactBa s peACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHHM B HM3y4aeMBIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  NPOTUBOPEYMI  Pa3HOrO0  poJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEUIEHUs NPOOJIEMbl ¢ YYETOM aHaln3a MUMEIOLIUXCS
MaTepUaJIbHbIX U HEMaTEPHAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AESATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB
EJISIM, OLIEHUBATh PUCKU MOCIIEACTBUI I€ITEIbHOCTH;

KOOPAMHUPOBATh U BBIMOIHATH pa0OTY B YCIOBUSIX PeaibHOTO, BUPTYAJIbLHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBaTh KPEAaTHBHOE MBILUICHHUE MPU PEILLICHUH KU3HEHHBIX IPOOJIEM.

2) 0a3oBble HCCAeN0BaTeIbCKUE TeHCTBUSI:

BJIa/IETh HABBIKAMU y4e€OHO-UCCIEA0BATEIBCKOM U MPOEKTHOM JeATEIbHOCTH,
HaBbIKAMU  pa3penieHus 1npodiieM, CIOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSATEJIbHOMY MTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJOB MO3HAHUS;

UCIIOJIb30BATh Pa3jJW4HbIE BHJbBI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEpHpeTalud, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTYallUAX, B TOM YHUCJIE MIPU CO3IAHUH YUEOHBIX M COLMATIBHBIX TPOEKTOB;

(dbopMupoBaTh HAYYHBIN THIT MBINUICHHS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATHSIMHU U METO/IAMY;

CTaBUTb M (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B 0Opa30BaTEILHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUT'aTh THUIIOTE3y €€ pEIIEHUs, HaXOAMTh apryMEHThl I JOKa3aTesbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh [TapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBAaTh TMOJIYYEHHBIE B XOJE€ PEHICHUS 3aJa4d  Pe3ysIbTarhbl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OILICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

OCYLIECTBIIATh II€JICHANPABICHHBIA IMOUCK IEpeHOca CPEACTB U CHOCOOOB
NENCTBUA B MPOPECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00JIacTH
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IIPEIMETHBIX 00JIaCTEl;

BBIJIBUTATh HOBBIC WJICU, MpeEJiaraTh OPUTHHAIBHBIE TOJXONbI U PEIICHHUS,
CTaBUTb MPOOIEMBI U 3a/1a4M, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopManmei:

OpPUEHTHPOBATHCA B PA3IUYHBIX UCTOUYHUKAX WH(OpMAIUU (TEKCTE yueOHOrO
nocoOusi, HAy4YHO-NOMYJIAPHOW JIUTEpaType, OHOJIOrMYECKHX CJIOBapsAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIu3upOBaTh



UHGOPMAIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTb;

(dbopMynHpoOBaTh 3aMpOChl U MPUMEHATH Pa3IMYHbIE METOABI MPU TOUCKE H
otOope Omonornveckor WHPOPMAIUKA, HEOOXOAMMOW TSI BBHITTOJIHCHHS YICOHBIX
3ajay;

npuoOpeTarb OMBIT KCIHOJIb30BaHUA HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAaHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaNbHYIO  (OpMy  IpencTaBICHHS
ouonorudyeckoil nHPopmaru (cxembl, rpaduKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KAauecTBE CpEACTBAa IMpu paboTe cC
Ouonormyeckol MHGMOpPMALMEl: NPUMEHATb XUMHUYECKHE, (PU3HUECKUE H
MareMaTH4ecKhue 3HaKd W CHUMBOJIBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCTOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHUE  CPEICTBA
HAIVISIAHOCTH;

BIAJIeTh  HABBIKAMU  pAclO3HAaBaHWsS W 3alUTHl  HWH(pOpMaIUH,
MH(OPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1e/iCTBUSIMM:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMHA BO BCeX c(hepax »KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe€ WJIM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJCHUS OTHOCUTENIBHO BBIMOJIHEHUS IpenaraeMoi
3aJlaud, YYUTHIBATh MHTEPECHl U COIVIACOBAHHOCTH MO3UIUHN JPYTHMX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEICTBa OOUIEHUS, I[OHUMAaTh 3HAYEHUE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(IMKTHI M BECTH NEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOACHUCTBUS, MOHUMATh
HaAMEpEeHUs JPYTrUX JIOAEH, IPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOH opMe (HopMyIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAasI 1eITeJIbHOCTD:

MOHUMAaTh U HWCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl IPU pelIEHUU OMOJIOTMYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOEHUCTBUS MIPU PEIICHUU YUEeOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH € yu&€ToM OOUIMX
MHTEPECOB M BO3MOXXHOCTEHN Ka)JI0r0 WIeHa KOJIJIEKTHUBA;



IPUHUMATh [E€JIM COBMECTHOM  JESTEIbHOCTH, OpPraHW30BBIBaTh W
KOOPAUHUPOBATh NEUCTBUS MO €€ IOCTHKCHHUIO: COCTAaBIIATH IUIaH JEHCTBUM,
pacnpenensiTh pojid C YYETOM MHEHUW YYaCTHHUKOB, OOCYXXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJA M KAXkJIOTO yUYaCTHUKA KOMaH/Ibl B 00NN
pe3yabTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKThI, OLIEHWBATh WJAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIMYHBIX
CUTYaIIUsX, IPOSBISATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJTbHBIMH PeryJATHBHBIMH JCHCTBUSIMH:

1) camoopranusanmus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUSA JJISI BBIABICHUS MPOOJIIEeM U UX
pEIIeHus B )KU3HECHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN I1IE€JIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOUX JCHCTBHUSX U IMOCTYIKAX IO OTHOLICHWIO K KUBOW IMPUPOJE,
CBOEMY 3I0POBBIO U 37J0POBbI0 OKPYKAKOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIATh ITO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEILHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEHICHHS NpoOJeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEU U MPETIOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacHIMpATh paMKH Y4EOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieJiaTh OCO3HAHHBIN BBHIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTh
3a pEIICHHE;

OIICHUBATH MPUOOPETEHHBIH OIBIT;

crocoOCTBOBaTh (POPMUPOBAHHUIO W TPOSBICHUIO HIUPOKON SPYIHWINH B
pa3HbIX 007acTSIX 3HAHWUW, IOCTOSHHO TOBBIMIATH CBOM 00pa30BaTEIbHBIN U
KYJIETYPHBI YPOBEHD.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIaJIeTh ~ HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaK  OCO3HAHUsA
COBEpIIIAEMBIX JICCTBUM W MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJIbTAaTOB U
OCHOBaHMI, MCMNOIb30BaTh NPUEMBI PEIIEKCUM Ui OLIEHKM CUTYyallluH, BbIOOpa
BEPHOTI'O PEIICHUS;

yMETh OIEHHWBATh PUCKH U CBOEBPEMEHHO IPUHHMATh PEHIEHUS MO HX
CHUKEHHUIO;



IIPUHUMATh MOTHUBBI M apryMEHTBhl JAPYIMX [PHU AaHAJIU3€ pe3yJIbTaroB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

OpUHUMATh ceOsl, TOHUMAasi CBOM HEJTOCTATKU U JOCTOMHCTBA;

IIPUHMMATh MOTUBBI W AapryMEHTBbl JAPYIMX IPHU AaHAIU3€ pe3yJIbTaToB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIUU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[Ipeametnsbie pesynabTarbl ocBoeHus nporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuuueckue 1uisi yaeoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUSA, YMEHHS U CIOCOOBI AEHCTBUI MO OCBOCHUIO, HHTEPIIPETALINU U
npeo0pa3oBaHUIO0 3HAHWM, BUJIBI JIEATEILHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX y4YEOHBIX CHUTyalUsX, a TAaKKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeaMeTHbIe
pe3yabTaThl IPEICTABIEHBI 10 TOAaM 00yUYEeHHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS ydeOHOTO mpenmera «buonorus» ¢ 10
KJ1acce TOKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE M POJU OMOJIOTHH B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B dbopmupoBaHuU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa W HAYyYHOIO MHPOBO33PEHUSA, O BKJIAJIE
POCCUHCKMX U 3apyOEKHBIX Y4Y€HBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAIBHON TPAaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBaTh COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHUM:
KU3Hb, KJIETKAa, OpraHu3M, meTaboiu3M (OOMEH BEHIECTB M IpeBpallcHue
SHEPrum), roMeocTas (CaMOperyssius), ypOBHEBAs OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEJICHHE (PENPOLYKIINS ), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3jiaratb OHOJOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, ILEHTpaJIbHAsl JO0rMa MOJIEKYJISIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuioBa) u ydeHus (0 1ieHTpax MHOTOOOpa3usi u
MIPOUCXOXKJEHUS KylIbTypHbIX pactenuil H. . BaBuiioBa), onpenenstb rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BIaJE€Th METOAAMHM HAY4YHOIO MO3HAHMS B OMOJIOTHU: HAOIIONEHHUE U
ONMCAHUE JKUBBIX CHUCTEM, IMPOLECCOB W SBIICHUM, OPraHU3alUs U IMPOBEICHUE
OMOJOTUYECKOTO  DKCIEPUMEHTA,  BBIABIDKEHWE  TUIIOTE3bI,  BBISABIICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHUE MOITYYEHHBIX



pE3yJbTaToOB, MCIOJIb30BAHHBIX HAYYHBIX IOHSATHUN, TEOPUH W 3aKOHOB, YMEHHE
JienaTh BbIBOJIBI HA OCHOBAHHMM MOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIIECIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPHUOT U
SYKapuoT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOECHHOCTHU
nporeccoB: oOMeHa BEUIECTB W IMPEBpALICHUs YHEPIHH B KJIETKe, (POTOCHMHTE3A,
IUTACTHYECKOTO W JHEPreTUYEecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHHUS, PAa3MHOXKEHHS, WHIAMBHUAYAJbHOIO pPa3BUTUA  OpraHu3ma
(oHTOTEHE3);

YMEHHE TPUMEHATh MOJy4YEHHbIC 3HAHUS A OOBSCHEHHS OMOIOrMYeCKHX
IIPOLIECCOB U SIBJICHUU, JJIs NMPUHATUS NPAKTUUYECKUX PEIIEHUNA B MOBCEIHEBHOU
KU3HU C 1eibl0 oOecreueHus 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKpPYXaloLuX JIIOJeH, COONIOIEHN HOPM I'PaMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
OPUPOIHOM cpele, MOHMMAaHHE HEOOXOOUMOCTH HCHOJIB30BAHUS JOCTHKECHHM
COBPEMEHHOU ouonoruu " OMOTEXHOJIOTUI Ui palMOHAJIBHOTO
IIPUPOAOIIOIB30BAHNS;

YMEHHE pellaTh »JJEMEHTAPHbIE TEHETUYECKUE 3aJadyd Ha MOHO- H
TUTHOPUAHOE CKpPEIIMBAHKME, CLEIJIEHHOE HAacleJOBaHUE, COCTABJISATh CXEMbI
MOHOTHOPHIHOTO CKpEUIMBaHUs ISl MPEACKa3aHWs HACIeIOBaHUS MPHU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINIONHATH JTA0OpATOpPHBIE M MpaKTUYeCKHe pPabOThl, COONIIOIATH
npaBuiia npu padbote ¢ ydeOHbIM U 1a00paToOpHbBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKA OLEHUBATh U HMHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO  COAEpkKAHUS, BKIIOYAIOLIYK) IICEBJOHAYYHbIE 3HAHHUS U3
Pa3IMYHbIX UCTOUYHUKOB (CpEICTBa MaccoBOW MH(pOpMaIUH, HAYYHO-TIOMYJIIPHbIE
MaTepualbl), 3TUYECKHE aCIMEeKThl COBPEMEHHBIX HCCIEeIOBaHUNA B OHOJIOTHUH,
MeAUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE ITMCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000mast OGMONIOrHYecKyt0 MH(POPMALMIO M3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUNHBIN armapar OUOJIOTHH.

MOHSATUMHBIN armapar OuOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBO 4acoB
Konrt I
Ne HaumeHnoBaHue pa3aesioB u POJIbLH
aK
n/m  TeM MPOrpamMmmbl Bcero biIe P 5
a
paodort P
OThI
bl
1 buosnorus kak Hayka 2 0.5
) JKuBrnle cucTeMbl U UX |
Opra”u3aius
3 XUMHUYECKUN COCTAB U CTPOCHUE 2 1
KJIETKH
4 KusneneareabHOCTb KIETKU 6
Pazmuoxenue u
5 VHAUBUIYaJIbHOE PA3BUTHE 5 1
OpraHU3MOB
6 HacnencrtBeHHocTts u 2
W3MEHUYUBOCTh OPraHU3MOB 1.5
; Cenexius opranu3MoB. OCHOBBI 3
OMOTEXHOJIOTUHU
8 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO HACOB I10 14 ) 4

I[TPOI'PAMME

JIEKTPOHHbIE
(undgposbie)
oOpa3oBarTe/ibHbIE

pecypchl

bu6muoreka [IOK
https://m.edsoo.ru/7f
41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41¢c292

bu6moreka [JOK

https://m.edsoo.ru/7f
41c292

bu6muoreka IIOK
https://m.edsoo.ru/7f
41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41¢c292

bu6mmorekxa [JOK
https://m.edsoo.ru/7f
41¢c292



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
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

10 KITACC

Kou-Bo
Ne 4acoB
n/ Tema ypoka Ipak Jlara
I Bce .
re padot
bl
Metoasl NO3HAHUSA )KUBOW PUPOABL. YPOBHU
OpraHM3alMU )KUBOW npuponsl. [IpakTnueckasn
1 pabora Ne 1 «cnonb30BaHue pa3InyHbIX 1 0.5

METOJIOB TIPH M3YUYEHUN OMOJIOTHICCKIX
00BEKTOBY

XMMHUYECKUU cocTaB KJIeTKU. Boga n
MHHEPAJIBbHBIE COU

3 benku. CocTaB u cTpoeHue OeIKoB 1

depMeHTH — OMOJIOTHYCCKHUE KaTaln3aToOPHhI.
JlaGoparopnas pabora Ne 1 «3ydenue

4 g 1 0.5
KaTaJUTUYECKOM aKTUBHOCTH (P€PMEHTOB (Ha
MpUMEpPE aMUJIa3bl WU KaTanas3bl)»

5 Yoeonbl. JIunnab 1
Hyxknennosie kucaotbl. AT® 1

7 Wcropus 1 METOIIbI M3yUEHHUS KIICTKH. |
Kiterounas Teopus

8 Knerka kak neinocrHas xuBas CUCTEMA 1
CrpoeHue 3yKapuOoTUYECKON KIETKH.
JlaGoparopnas pabora Ne 2 «3ydeHue

9 CTPOCHHUS KJIIETOK PACTCHUH, ’KUBOTHBIX, 1 0.5
rpuOOB U OAKTEPUIA 1O MUKPOCKOIIOM Ha
TOTOBBIX MUKpOTIpEiapaTax U UX OMUCAHUE)

10 Merabonu3M. DHepreTuuecKuii 0OMeH 1

11 dotocunTe3. XeMOCUHTE3 1

12 buocunres 6enka. TpaHCKpUNLHS U |
TPAHCIISIS

13 O06o001IeHNe ¥ TOBTOPEHUE 1

14 KonTpoabnas padora Nel 1

Jlonmosiau
TeJbHasl
uHdopma
U



15

16

17
18
19

20

21

22

23

24

25

26

27

28

MGTOI[BI N JOCTHXKCHU CCIICKIINU paCTeHI/Iﬁ nu
KHNBOTHBIX

JKV3HEHHBIN UK KJIETKU. J[eJIeHre KIIeTKH.
MuTo3. JlaGopatopHuas padota Ne 3
«Habmonenrue MuTO3a B KJIETKaX KOHYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax»

Hexknerounsie GoOpMbI )KU3HU — BUPYCHI
®opMbI pa3MHOKEHUSI OPTAHU3MOB
Meiios

OO6pa3oBaHu€e U pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. JlaboparopHast padota Ne 4
«3yueHure CTpoeHHs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIperapaTax»

NHuBuayalbHOE pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTH U
U3MCHYHNBOCTH

3aKOHOMEPHOCTH HacCJIeI0BaHUS ITPU3HAKOB.
MonorubpuHoe CKpeniBaHue

JHuruOpuaHoe cKpelrBanue. 3aKoH
HE3aBMCUMOT'0 HAaCJIeJOBaHUS TPU3HAKOB

CuenuieHHOE HaclIeI0BaHUE TPU3HAKOB.
Jlaboparopnas padora Ne 5 «zyuenue
PE3YJIBTaTOB MOHOTHOPUTHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIbI Ha
TOTOBBIX MUKpOMpenaparax»

I'enetuka nona. HacnenoBanue npu3HaKkoB,
CUEIUIEHHBIX C TTOJIOM

N3menunBocTh. HenacnencTeennas
U3MEHUYMBOCTD. JlaboparopHas padora No 6.
N3yuenne MoauduKaliMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHNE BaPUALIMOHHOTO Pslia U
BapUALlMOHHOW KPUBO»

HacnencrteenHast USMEHYMBOCTb.
Jlaboparopnas padora Ne 7. « AHanmu3 MyTanui
y 1p030¢uIIbl Ha TOTOBBIX MUKPOTIpErapaTax»

0.5

0.5

0.5

0.5

0.5



29
30
31

32

33
34

['eneTuka yenoBeka
Cenekius Kak HayKa U IIpoIecc
KonTposbHas padora Ne2

PeszepBHrbIii ypok. O600IIEHHE IO TEME
«HacnencTBeHHOCTh U U3MEHYHUBOCTD
OpPTraHU3MOB)

buorexnonorus kak oTpaciib IPOU3BOACTBA

PesepBHBII ypoK



YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* buonorus, 10 knacc/ bensie [1.K., Aemmmun I'M., Ky3nenosa JI.LH. u apyrue; noa
penakuueit bensesa JI.K., JIpimmmuia ["M., AkiimonepHoe o0111ecTBO

«HBI[&TGJII)CTBO ((HpOCBeHICHI/IG»

METOINYECKUE MATEPHUAJIBI J1JIAA YYUTEJIA

Metoanueckoe mocooue

HNUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






