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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpeNIeTICHUs] TOAX00B K (OPMHUPOBAHUIO COJACPKAHUSA YydeOHOTO mMpeaMera
«buonoruss» coctaBwiIM: KoHUeNntyalibHble mnonoxenus @OIOC COO o
B3aMMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepXKaHus, pe3yabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIUX MENIX U
NPUHITMIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONOTUH, €€ 3HaYCHUHU B MO3HAHUM KUBOW MPUPOJBI U 00ecTieueHun
CYIIECTBOBaHUS uejoBedeckoro odmiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTpe/ieIeHbI OCHOBHBIC (DYHKITMHM MPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTparerud OOydYeHMs, BOCHUTAHUS ¢ Pa3BUTHS OOYyYalOlIUXCS CpEeACTBAMU
yduebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJICp’)KaHHUE, €ro CTPYKTYpy, paclpeieieHue TIo pasjieliaM W TeMmaMm,
PEKOMEHAYEMYIO MOCIIE€I0BATEIbBHOCTh U3YUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEHN 00yUYarOIInXCS.

B mnporpamme mo OHONOTMM Tak)Ke YYHMTBIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIHHOU
NEeATENbHOCTH/YUYEOHBIX JEHCTBUNM OOY4YalOIIMXCA 1O OCBOCHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJOTHH, Ojarojgaps 4eMy B HeEH
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, EHHOCTHBIX
OpHCHTAIUH JIMYHOCTH, SKOJIOTHYECKOT'O MBIIIICHHUS, TPEICTaBICHUH O 3I0POBOM
oOpa3e XM3HM U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalolleld MPUPOIHON Cpere.
[TosTOoMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTHIYECKUX TEOPUid, a TAKKe 3HAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOr'0 paHTa M CYHUHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMme IO OMOJIOTHH YAEJIICEHO BHUMAHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS NMPUKIATHBIX 3a71a49, B
TOM 4YHucle: TPOPUIAKTUKYA HACJEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TCHETUIECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTHYECKU
1IEJ1IeCO00pa3HOr0 TOBEJICHUS B OKpYXKAlolel NpUPOJHON cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSIHUE MPUPOJHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
yaeOHoTO mpeamera «buosmorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCJIOBUIM JUIsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KoOTOpas Tpeanojaraer QopMuUpoBaHHUE Yy  OOydarOIIUXCS
CIIOCOOHOCTH aIalTUPOBATHCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAIOLIETOCs
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00Opa3oBaHUsl 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GpopMUpOBaHUE y OOYyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOlaeT 3HaHUsA O KUBOW mpupoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLHH, CO3MAET
yCIOBUSL  JAJS: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHoro oOpasa
KU3HU, KOJIOTMYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOUIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bonpmioe 3HaueHne OMOIOrUs UMEET TAKXKE JJI1 PEUICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLMATM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu odecreuyrnBaeT yciloBUs st (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTErpaldyd OMOJOTMYECKHX 3HAHHWM C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpEeAHA3HAYCHUH Y4EeOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOJIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MPEICTABIEHHOTO B MpOTrpaMMe IO
OHoJ0ruu.

Ot60op conepkanus ydeOHOTO mpeameTa «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMUHI KyJIbTypOCOOOpPAa3HOrO IMOJAX0Jd, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi O0OIIEH KyJIbTYphbl, ONPEACISIONINE aJeKBAaTHOE TOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTHUYECKOU AesATebHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIIyKaT OCHOBOMU /1Jisi (JOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MuHpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHW3alUU
OHOJIOTNYECKOT0 00pa30BAHMSL.

CtpyKkTypupoBaHUE COJACpKaHUA Y4eOHOro MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIONINE COJEp KaTelbHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonorumueckas cucremay, «OpraHuzM Kak



ouosnornyeckas cucremay, «CucreMa M MHOTO0OOpa3ue OpraHuYeCKOro MHUPaAY,
«OBOJIIOIMS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJcHUE OOYyYalOIMMUCA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOU
OpraHu3allMk > KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHne yMEeHUU
UCIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTrxkeHnue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
ypOBHE 00€CTIeUnBaETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUiaxX, CIyKalluX OCHOBOM
1t OPMUPOBAHUS MPECTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAy4YHOTO0 MO3HAHUS, CTPOCHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOY4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, WACH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOro ypOBHS OpraHU3alluy;

CTaHOBJICHHE Yy oOydaroumxcsi oOmeil KyabTypbl, (YHKIIMOHAIBLHON
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH M OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUU U ONBITA, MOJYYCHHBIX MpHU
W3y4eHUU OMOJIOTHY;

dbopMupoBaHre y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHHS dTHICCKHIX
HOPM IPHU IPOBEJICHUN OMOJIOTMUYECKUX UCCIIEOBaHUM;

OCO3HAHME IICHHOCTH OWOJOTUYECKUX 3HAHWN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYyJIbTYPHI, 11sl (GOPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLCHKH MOCJIEACTBUIN CBOEH JIESITEIBHOCTH 10 OTHOILLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJIEHUE Mep NPOPHUIaKTUKU
3a00sieBaHUM.

B cucreme cpegnero oOmero oOpaszoBanusi «buojorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUE€OHBIM TMPEIMETOM, BXOASIINM B
CoCTaB MpeaMeTHOM 00aacTi « EcTecTBeHHO-HAYYHbIE TIPEIMETHD.



Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpEHETO 00111ero 00pa3zoBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Pons Ouonoruu B (HopMUpOBaHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCaHuE,
U3MEpeHHe, KiIacCu(pUKaMsi, MOJCTUPOBAHNE, CTaTHCTHYECKass 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptperst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHuE pa3IMYHBIX METOOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMS.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHHU3aIllMd OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKU ), OMoCepHBIi.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mosiekybl JJHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BEUIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BEHIECTB B KieTke. lloanepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHUECKHE CBOMCTBAa OenkoB. buomoruueckue
GyHKUIHUU OENKOB.



depMeHTHI — OuWosiorudyeckue Kataiauszatopel. CTpoeHHe (epMmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTtb. KodepMmeHnTsl. Butamunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

YriueBompl:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a U J1e30KCHUpu003a),
aucaxapuipl  (caxaposa, JakTo3a) W monMcaxapuabl (Kpaxmall, TJIMKOTEH,
HeJUTI0I103a). bruonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuaer:  Tpurauuepunbl, dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPBHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Knerka kak menoctHas xuBasi cucremMa. OOmmMe mTPU3HAKK KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckor kieTku. Kierounas crenka Oakxrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHKIuu. [{uTormmasma u e
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
I30CcOMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxaeHne MUTOXOHJpUN W Tuiactud. Bunbl mmactun. HememOpaHHbIe
OpraHoOuJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUI0B KJIIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1IeHTp KieTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIjia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKUMX DJJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuognveckass TadiauIa XUMHUYECKUX DIIEMEHTOB,
«CTpoeHue MoeKyIbl Boab», «brocuntes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kuciotel. JJHK», «Ctpoenue mMonekyibi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHON KIIETKNY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIIETKU,
«CTpoeHue spa KIETKN», « YTIIEBOIAbD, «JIumuasn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

JlaGopatopuas pabora Ne 1. «lM3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpoeHHS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMusIUs (TUIacCTHUEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CmeroBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emwsie. BausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciueryieHue BellecTB, BBbIJEICHUE U
AKKyMYJUPOBaHUE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeEHa.
['mukomus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. P dekTUBHOCTD
SHEPreTUYECcKOro oOMeHa.

Peaknun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzamus reHetnueckod uHpopmanuu B KiIETKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpurnuus — Mmatpuubii cuaTe3 PHK. Tpancnauus — GuocunTes
Ooenka. Ortanbl TpaHcisiuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummyHnoaedunuta yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. Y. Usanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUY,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «Crtpoenre u xuzHeHHbld nukia Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounblii 1uKkII, WM SKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBI HabOp — KapHOTHIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE Ha0OPHI. XpomaTumsl.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHAWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIeTKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U mososoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
criopooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHHUE
OpPraHU3MOB, €0 3HAYCHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHUS OT OECIOJIOrO.

Meito3. Craguu meino3a. IIpomecchl, nmpoucxoadiue Ha CTaguaX MeEnosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornuecknii CMbICT U
3HaYeHUE MeKo3a.

l'amerorenes — mnporecc oOpa3oBaHUS TIOJOBBIX KJIETOK Yy JKWBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHHE U PAa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, AWIEKIIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKIETOK W CcrepMaro3ousoB. Oriog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAJIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 LIBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpOEHHE TIOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii mukmy», «Pemnukanusa JTHK», «Murtos»,
«Metosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAIOMINX U
4yesi0BeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKONIUTAIOIIETOY, «SHIEeKIeTKka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHUTHasE MOJEIb-alIuihuKanus «JleneHue KIeTKw», MOJEb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Micropus pa3BuThs reHETUKU. POk uronoruu
U SMOpPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. MeETOoIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOICHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATus. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MoHorubpuiHOe CKpelmuBaHHue. 3aKOH €AWHO-O0pasus THOPHUIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHUPOBAaHMWS. 3aKOH PACHICIICHUS MPU3HAKOB.
l'unoresza unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  l{UTOreHeTHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyollee ckpeniuBanue. Mcrnoap30BaHue aHaIU3UPYIOLIETO CKPEIUBaHUS
JUISL OTIPEJICSICHHS] TEHOTHIIA OCOOH.

CueryieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHYMBOCTH. BapualimoHHbIi psil M BapuallMOHHAsS KPUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKA U MX
HOopMa peakuuu. CBoricTBa MOANGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalnmoHHasi u3MeHUuBOCTh. Kitaccudukaius MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U Mpu4rHbI MyTauud. MyTareHHbie (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacleAcTBEHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka wenoseka. Kapunorun wyenoBeka. OCHOBHBIE METONBI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKui, OJIM3HEOBBIN, IIMTOT€HETUYECKUH, OMOXUMUYECKUMH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHnHOE ONIPENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-anamm3a. HacnencTtBenubie 3a0o0jeBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHAIBI
3JI0pOBOI0 00pa3a XKU3HH, TUArHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMmoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHOPHUIHOE  CKpEIMBAaHHE MW €r0
UTOr€HETUYECKAas OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOreHeThYecKas
OCHOBa», «3aKOH  YHMCTOTHI  Tamer», «JurubpumHoe  CKpelrMBaHHEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHiuBaHus»,  «Mehosy,
«B3auMOIEeNCTBUE  AJUIENIBHBIX TI'€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YeJIOBEKa», «l'eHeThka mnoJia», «3aKOHOMEPHOCTH HAacJIel0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKka W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnoHHas H3MeH4YMBOCTH», «HacnmenoBanue pesyc-
(dakropa», «I'eHeTrka rpynn KpoBw», « MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAUN «MOHOTHOPUIHOE CKPELIMBAaHUE,
«Henonnoe nmomunupoBaHuey, «JuruOpumnoe ckpemnmuBanue», «llepexpécr



XpOMOCOM», MHUKPOCKOII M MHKpormpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiapbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpENapaTax.

Jlabopatopnas pabora Ne 6. «M3yuenue MoanpUKAIIMOHHON U3MEHUNBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PSJia U BAPUALIMOHHON KPUBOW.

JlaGoparopnas pabota Ne 7. «AHanu3 MyTamnuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknps Kak HayKa M IPOLECC. 3apPOKICHHUE CENEKIUH U JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MOPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEeHTpBhl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpoJia, ITaMM.

CoBpeMeHHbIE METOJIbI ceNeKIMU. MaccoBBIf U MHAMBUIYAJIbHBINA OTOOPHI B
CeJIeKUMU pacTeHUil M >KUBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelIMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYCHUE TOJUIIONAO0B. JlOCTMKEHHUS CENEKIMM PACTEHHM, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WHXKEHepHUs. OTalbl
co3nanusi pexomOuHantHo JIHK wu Tpancrennsix opranusmoB. Kiertounas
uxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHHUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okomornuecknue W dTtudeckue  npodmembl. MO —  reHeTmyecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ©. MiBaHoBay,
«llomumnongus», «OObEeKThl OuorexHonorum», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlabopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJbl U JIOCTHXKEHUS! CEJEKLUU PpacTeHUul u
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aDOPATOPUIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Yachl pe3epBHOTO yU4E€OHOIO BPEMEHHM pacHpeIeeHbl CIEAYIOMUM 00pa3oMm:
1 yac nmobGaBieH Ha wu3ydeHue pasnena «HacneacTBEHHOCTh M M3MEHYMBOCTh
OpraHU3MOB.

JlabopaTopHble U MpakTHYecKHe paboThl, paccunTaHHble Ha 0,5 daca ypoka
IIPOBOJATCS, HO HE OLICHUBAIOTCS.

11 KJIACC

Tema 1. DBoJIIOIIHOHHASE 0HOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUS 3BOJIIOIMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopusi U €€ MecTo B Ouonoruu. BriusHue 3BOMIOIMOHHON TEOpUM HAa pa3BHUTHE
OMOJIOTHY U APYTUX HAYK.

CeuzerenbctBa dBoMonUU. [laieoHTOIOTMYECKHE:  TOCIEI0BATENbHOCTh
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMUCH, NEePEeXOJHble (HOPMBI.
buoreorpadguueckue: cxoacTBo u paznuuue ¢payH u Haop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXOJACTBA W PA3IUUUs SMOPHOHOB PpAa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTHYHbIC,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHUE: CXOJACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBUHU3MA. J[BWOKyIME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeneaEHHas U3MEHYUBOCTD,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bontonnn (CTI) u €€ OCHOBHbBIE MOJ0KEHUSL.

MuxkposBomorus. [lomymsiiysa kak euHUIA BUJA U DBOJIOIIHH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKU BUAOB B Mpupojae. MyTallmOHHBINA
npolecc ¥ KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomyJNsiiiMOHHBIE BOJHBI U Jpeid
reHoB. M3osiust 1 MUrpanusi.

EctecTBenHblii oT0Op — HampaBiusoomuil ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BoJonuu. [Ipumepsl
IPUCIOCOOJIEHUI y OpraHu3MOB. ApoMOp(dO3bl U UIUO-aJANTALIMH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.



MakposBonorusi. DopMbl  HBONIONUU:  (PriieTUYECKas, JTUBEPreHTHa,
KOHBEpreHTHas, mapasuienbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IpoucxoxkaeHne OT HECIEUMAIM3UPOBAHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHAS pagualusl.

JdemoHcTpanuu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepuios.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiie», «3apoIbIIIu
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTtBeHHbIl 0TOOPY, «MHOro00Opasue COpTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «WUaumoamantauumn», «OO0mas aereHepauus,
«/IBmxkymue cuibl 3Boionnny, «Kapra-cxema wmapuipyrta myrtemectBus Y.
HNapsunay, «boppba 3a cymiectBoBaHue», «IIpucmnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHNe», « IKOIOTHIECKOE BUI000PA3OBAHUEY.

OO0opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB M CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHbBIC HAIPABJICHHS 3BOJIIOIUN», OOBEMHAs MOJEIb
«CTtpoeHue roJIoBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpadguyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTH
HMCKONIAeMBbIX JKMBOTHBIX M pacTeHui», Mojenb anmukainus «llepexkpéct
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacekomoroy», «Pa3Burue
JSATYIIKW», MUKpompemnapat «/[po3odwmmay (Hopma, mytanmuu GOpMbI KPBUILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcIocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHbIE TIPEACTABICHHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUS KU3HM Ha 3emiie: a0uoreHe3 W NaHCHepMus. XuMUUYecKas
IBOMIIOIUSI. AOHMOTEHHBIM CHUHTE3 OPTraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHUE XUMUYECKON IBOMIOINH. HauanbHbIe 3Tanbl
ouonornyecko sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKIETKU. [IepBble KIETKM M WX SBOJIIOLHS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.



Pa3Butne xu3Hu Ha 3emse mo spam M nepuojam. Kartapxeil. Apxelckas u
nporepo3oiickas Hpbl. llaneos3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30¥cKas 3pa ¥ €€ IEPUOIbl: TPUACOBBIN, OPCKUN, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NAJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJOornyeckux mpoueccoB. OCHOBHBIE ATallbl
SBOJIIOLIMM PACTUTENBHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
*KUBOTHBIX. [losiBIIEHME, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucteMa OpraHMYecKOr0 MHpa KaK OTpakeHHE »3BotoUUUA. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYNIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOKICHUH 4eloBeKa. Meronsl u3ydyeHus anTponoreHesa. (CxonacrBa u
pa3JIMyuusl 4eJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUMBOCTh M  €CTECTBEHHBbIM 0TOOp. OOImecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIEC CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HYemoBek
yMenbld, Yemoek npsaMoxoasmui, YermoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 0O0JACTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAsS
(eBpasmiickas),  Herpo-aBcTpajougHas  (dKBaTOpualibHAsA),  MOHTOJOHUIHAS
(a3maTcko-amepukaHckas).  YepTsl  MPUCHTOCOOJICHHOCTH  MpEJCTaBUTEIEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®. Penu, JI. Ilactep, A. . Omapun, C. Mumnnep, I'. FOpu, Y.
JapBuH.

Tabmuielr u cxembl: «Bo3HukHoBeHHe ConHEYHOUW cuCTeMbly», «Pa3Burtue
OpraHnyYecKoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJeTKa»,
«ITpokapuoTtnueckast kieTka», «COBpEeMEHHAsi CHCTEMa OpPraHUYECKOro MHUPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOCHHUS 4YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpesHenmue moam», «JpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue paco».

O6opynoBanme:  mymsoku — «lIpoucxoxaenne  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAaHBLOHIIA), CJETKH WU
U300pKEHUS KaMEHHBIX OpyJIud NepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,



pyOmra, ckpebia), TEOXPOHOJOTHYECKas TaOiuIa, KOUICKIUsS «DopMbl
COXPaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUW.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[IpakTuueckas pabora Ne 1. «M3ydueHne HCKOMAEMbIX OCTATKOB PACTCHHUM H
KUBOTHBIX B KOJUIEKLIUSAX).

OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBeAUECKUI My3ei).

Tema 3. OpranusMbl U OKpY:Ka0IIa"A cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaui U pa3/iesibl SIKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]YyIlIHAs, ITOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxkonornueckue (aktopel. Knaccudukanus 3KOJIOTMYECKUX (PAaKTOPOB:
abuoTuyeckre, OMOTHYECKHE M aHTPOINOTeHHble. JleficTBHE SKOJIOrHYeCKHX
(bakTOpOB Ha OPTAHU3MBI.

Abuorndeckue (akTopbl: CBET, TEMIIEpATypa, BIaXXHOCTb. POTONEPUOANU3M.
[IpucnocoOneHusi OpraHu3MOB K  JIGMCTBUIO  aOMOTHUYECKUX  (PaKTOpOB.
buonornyeckne puTMBl.

buotnyeckue  daktopel.  Bumbpl = OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWOTHMYECKUX B3aUMOJEWCTBUM I CYLIECTBOBaHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyssanud. (OCHOBHBIE TOKa3aTenu
NOMYJISILUA: YHMCIEHHOCTb, IIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ perysuus.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6onbar, K. ®. Pynbe, D. I'ekkensb.

Tabmumpsr u cxemsl: kapta «lIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUA
opranusMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUUU UH(DY30puu-Ty penbkuy, «Iluniesbie nenm».

JlabopaTopHbIe M IpaKTHYecKUue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PaCTEHUHN M3
pa3HbIX MECT OOUTAHUY.

JlabopatopHas paborta Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaxtuueckas padota Ne 2. «[Togacuér MIOTHOCTH MOMYJIAINA pa3HBIX BUIOB
pacTeHUI.

Tema 4. Coo01mecTBa ¥ IK0JIOrH4eCKHE CHCTEMBI.



CoobmiectBo opranu3sMoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBa,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunabl-nomunantel. CBsi3u B
OHoLIeHO3E.

Dkosiornyeckue cuctembl (d9kocucteMsbl). llonsitue 00 »sKocucteMe H
ouoreoneHoze. DOyHKIUMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpodudeckue (MUIIEBBIC) YPOBHH OKOCHUCTEMBbI. [IWIeBbIE IeMM U CETH.
OcHOBHBIE TIOKA3aTENM SKOCHUCTEMBI: OHMoMacca, MPOAYKIHS. OKOJIOTHUYECKHE
OUPaMUIBL:  TPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOpPETyJILus, pazButue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO
WUTA TITUPOKOJIMCTBEHHOTO JIEca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobOpasue kak QakTop ycroiunBocTH 3kocucteM. CoxpaHEeHUE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ounoceprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omochepsl Kak
r7100ambHOM 3KOCHCTEMBl. JlMHaAMUYeckoe paBHOBECHME W oOOpaTHas CBs3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI AJIEMEHTOB (yTiieposa,
azora). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B 6mochepe 3emnn. AHTpONIOTeHHBIC N3MEHEHHS B Onocdepe.
I'moGanpHbBIE PKOJIOTHUECKHE TTPOOIICMBI.

CocymiecTBoBaHue PUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBiICHUS] TMPUPOAHBIMHU pecypcaMd M HUX HCIONb30BaHHE. JOCTIKEHUs
OMOJIOrMH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsl: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuiel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobmectBa», «llemnm nuTaHus», «IDKoJOTHUYECKass MHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «DKocucTeMa
XBOWHOro jeca», «buonenos Bomoéma», «ArpoueHos», «llpumepHsie
AQHTPOIIOIEHHBIE  BO3JEUCTBUSA HA  IIpUpoay», «Baxueilmme HMCTOYHUKU
3arps3HEHHs] BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIIash COCTaBIAIOIIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsrii d3dhdex», «DakTopbl
PaIMOAaKTUBHOTO 3arpsiz3HeHust Oumocdepsl», «OO0mas crpykrypa Ouocheps»,



«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mojenb-anmuKaus «TunuyHble OMOLIEHO3b», repOapuit
«PacturenbHbie cooOlecTBay, Kouiekun «buoiieHo3y», «Bpenurenu BakHeHmmx
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOapud U KOJJIEKUWHW pacTeHUH U
YKUBOTHBIX, MPUHAJJICKANIUE K Pa3HbIM 3KOJIOTMYECKUM TrpyIlnaM OJHOTO BHUAA,
Kpacnas xuura Poccuiickoii ®enepaiuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.

Yacel pe3epBHOTO yU4eOHOTO BPEMEHH PACIpEIEICHbI CIEAYIOMUM 00pa3oMm:
1 yac nobGaBiieH Ha U3ydeHue paszzena «BO3HUKHOBEHHE M pa3BUTHE KU3HU Ha
3emiiey, 1 yac Ha u3ydenue pasnena «CoolIiecTBa U 9KOJIOTMUECKUE CUCTEMbBD».

JlabopaTopHble U mpakThUueckue paboThl, paccuuTanHble Ha 0,5 daca ypoka
IIPOBOJISITCS, HO HE OLICHUBAKOTCA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalOTCs TpeOOBaHUS K pe3yjibTaTam
OCBOEHHUS  OOYyYalIIUMHUCA TporpaMM cpeiaHero oOimero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJ/IBTATDBI

B cTpykType JIHYHOCTHBIX PE3yJbTATOB OCBOCHHUS MpeaMeTa «bHOoJIOrus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIMMUCS POCCHUHCKON
rpaXxJaHCKOM MAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONpPEACJICHUIO, HalMyue MOTUBAIlUM K OOy4YeHUI0  OuOJIOTUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUN JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buojorus» AOCTUTalOTCS B
CAUHCTBE YYEOHOM M BOCIHUTATEIHHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSMH, TPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUSI W CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MMOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpoJie U
OKpYKaroleu cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpPHMEHTAIlMl, TIO3UTHBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IMPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K T'YMAHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW SI3bIK M KYJBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIECINIO U MaMSITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeiHas yOoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3ammute (OTeuecTtsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJAa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTpEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOW JTUYHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOIMOHAJIBHOTO 0J1aroNoJyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpa3a >KHU3HU
(310poBO€  TUTaHME, COOJIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
COTAaHCHPOBAHHBIN PEKUM 3aHIATHH © OTABIXa, peryispHas (u3nvecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE IEHHOCTH TMPaBWJI HHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CHUTYaIIHSX, YTPOXKAIOIINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATUS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypeHHs);

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTePCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOHN JESITCIBHOCTH TEXHOJOTHYECKOW W COIHMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cdepam npodhecCHOHANbHONU JeATEIbHOCTH, YMEHUE
COBEpIlAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccun U peaan30BbIBATH
CcOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CamM0OOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMSA

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYIIKOB UM OIIGHKM UX BO3MOXHBIX TOCJIEACTBUN IS
OKPYKaroUIEH CPEbI;

OCO3HaHME TJI00ATIBHOTO XapaKTepa KOJOTHYECKUX MpoOieM U MyTed ux
pereHuS;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble TMPU HU3YUYEHUU OUOJIOTHUU
3HAHUST W YMEHUS TpU PEHICHUH TPoOJeM, CBS3aHHBIX C palMOHAIbHBIM
PUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUS B IPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPABHOBECHS B OKOCHCTEMAax, OXPaHY BHIIOB,
IKOCHCTEM, OHOChEpPHI);



AKTUBHOE  HEINpHUITUE JEUCTBUHM, NPUHOCIIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPEINPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJUYUe PAa3BUTOrO SKOJIOTMYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIIBHOM
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTMYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIUAJOre
KyJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aMMOJICHCTBUSI MEXKTY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKku OWOJOTMM Kak HAyKd, OCO3HaHUA €€ poJu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalollleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o01lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaeM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUM JUISI COBPEMEHHOM NMBWIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTHMYECKUX 3HAHUM B IEIAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
NpU U3YYEHUU OUOJIOTUH;

MOHUMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4yaeMble 3HaHWS [JIs aHajdu3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIFOUEHHMs] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCHOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS
peuieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAYYHOW MAESATEIbHOCTU, TOTOBHOCTh OCYIIECTBISATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTD NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKarOIINe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, HayYHbIH (paKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE,  HAOJIOJICHHE, WU3MEpPEHHE, OKCIEPUMEHT U  JIPYTrux),
yHUBEpCAJIbHbIE y4eOHbIe JAeHCTBHS (ITO3HABaTEJbHbIC, KOMMYHHKATUBHBIE,

pEryJsTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXxcs, CIOCOOHOCTh
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JIEHWCTBUA B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3yNbTaTbl OCBOEHHS NPOrPAMMBbI CPEAHET0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMoOCTOSITENIbHO  (OpMyNHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaiuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEPHbIE MPHU3HAKH, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIEISAMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKUBOW IPUPOJBL,

CTPOUTH JIOTMYECKHE PacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBAEMBbIX
SBJICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtsa  JuIs IIPEACTABIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEUMH  Pa3HOrO0  poAd,  BBUIBICHHBIX B Pas3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAlIM3a MMEIOIIUXCS
MaTepHUaJIbHBIX U HEMAaTEepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMOJIEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIIEHUE ITPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE eCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIILCKON U MPOESKTHOM JESITEIIbHOCTH,
HaBbIKAMM  pa3penieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh pPa3IWYHbIE BUJbl JEITEIBHOCTH I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpHpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (OopMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI IJIs J0KAa3aTelbCTBA
CBOMX YTBEPXKICHMI, 3a1aBaTh NapAMETPbI U KPUTEPHUH PELICHMUS;

aHAIM3UPOBAaTh TOJYYEHHbIE B XOJI€ pEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH LIE€JICHANPABICHHBIM MOUCK TMEpPeHOca CPEJCTB M CIOCOOOB
NENCTBUA B MPOPECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjaratb OPUTHHAIBHBIE MOJIXOJbl U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEpHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHamu3upoBaTh



UHGOPMAITUIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpOpManny, HEOOXOAUMOM ISl BBHITIOTHEHUS YYeOHBIX
3a/ay;

npuoOOpeTaTh OMNBIT HCHOIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUS
ouosornyeckor uHbopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHbIM #A3BIK B KayecTBE CpeAcTBa Npu pabdoTe C
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XHUMHUYECKUe, (usnyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOPMYJbI, aO00peBHaTypy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwu,
UH(OPMALMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOmenme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHM MO CYIIECTBY OOCYX AaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpejiaraéMon
3aJlauM, YYUTHIBAaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYallUH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEpEHUs JIPYTUX JIOJIEH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOil 3a1auu;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJieHA KOJJIEKTUBA;



IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYaCTHHKA KOMAaHJbl B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IIPOCKTHI, OIEHWBATh UJEH C TMO3UIMU HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIECHWE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpoOieM U HX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATENBbHYIO ACSITEIbHOCTD, BBISBISAThH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pEIIeHHs M[poOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHU;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX 00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENHbHOM  pedJieKCUH  KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOILIECCOB, HX pE3YJbTAaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI PeQIEKCUU IJIs OLEHKH CUTyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENBHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO 3HAHMM, BUIbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX y4eOHBIX CUTYallUsX, a TaKXKe B peabHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmerHbie
pe3yabTaThl MPEACTABICHBI IO roAaM 00yUeHHUs.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3371a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M MOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M NPEeBpallCHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisilus), ypoBHEBAs OpPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOM3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOorMa MOJEKyJsipHON Ouosorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTteHuit H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUM, OpPraHu3alus W TPOBEJICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMIKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOTYYEHHBIX



pEe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAyYHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

yYMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MpPEBpAlICHHs] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeNo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LEeJpl0 obOecriedeHus 0e30IacCHOCTU CBOETO 3J0POBbsI U 3J10pOBbS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHUMaHuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOU Oouonoruu  u OMOTEXHOJNIOTMH Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHME pellaTh »JJIEMEHTApHblE TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS [JIsl MPEICKa3aHMsl HACIEAOBAHUSA MPU3HAKOB Y
OpraHu3MOB;

YMEHME BBINOIHATH J1a0OpaTOPHBIE M IpakTUYECKHe pPaldoThl, COOIOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh M HHTEPHIPETHPOBATH HH(GOPMALUIO
OMOJIOTUYECKOTO  COJAEP)KAHMSI, BKIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCcOBOM MH(OpMALUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBAaHUI B OHOJIOTHH,
MeJUIHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMoJIOTHYEeCcKyr0 MHGOPMAIINIO U3 HECKOJIbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN annapar OMOJIOrHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHI O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOM KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMs, O BKJIaJ€ POCCUHWCKHUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEeLIEHUs dKU3HEHHBIX 3371a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OHUOJIOrMYECKUX TEPMHHOB M TOHITHIA:
BUJI, MOMYJIALNSA, TeHO()OHA, SBOIIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIIOCOOJIEHHOCTh OPraHMU3MOB, BHMJI000PAa30BaHME, HKOJIOTMUYECKHE (DAKTOPHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUA,
AKOJIOTHYECKas MupaMua, OuoreoeHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYecKue Teopuu (dBONIONMOHHAs Teopus Y.
JlapBruHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICIIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
ONMUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKKH CTPOCHUS OHOJOTUYECKUX
O00OBEKTOB: BWJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHYECKHX
UKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH IMOJYyUYECHHBIC 3HAHUS JJI1 OOBACHEHUS OMOJOTHUYECKUX
MIPOLECCOB U SIBJICHUU, JJISl NMPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOIEHHS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
NPUPOJIHON cpejie, MOHMMAHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTMH 1711 PALIMOHAIILHOTO TPUPOAOIIONb30BaHNUS;

yMEHUE peliaTh dJeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMaX (1IN MUTaHUS);

YMEHHE BBINOJHATH JA0OPATOPHBIE W MPaKTHYECKUE pPadoThl, COOJIOAATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HWHGOPMAIIIIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAaCCOBOM MHGPOPMAIIMK, HAYYHO-TTOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaThb  IJ00ajdbHbIE  HJKOJOTMYECKHE  MIPOOJIEMbI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast OMOJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KonngectBo yacoB
. HaunmenoBanue pazaenos JaGopatopibie BgeKTpOHHLIe (mudpoBEIe)
/ 1 TEM MPOTPAMMBI Bcero PAGOTEI o0Opa3oBaTeIbHBIE PECYpPChI
T
bubmmoteka [IOK
! buonorus kax Hayka 2 0.5 https://m.edsc])_f).ruﬁ f41¢292
5 JKuBBIE€ CHCTEMBI U UX | bu6mmoreka I{JOK
OpraHu3aIus https://m.edsoo.ru/7{41¢292
3 XUMHYSCKHUM COCTAB H 2 1 bubmmoreka [IOK
CTPOCHHE KIJIETKH https://m.edsoo.ru/7f41¢292
4 KuszneneareapbHOCTD 6 bu6mmoreka IJOK
KIICTKH https://m.edsoo.ru/7141¢292
;| Pomomemen ;,  mewsok
https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTAHU3MOB
g Meeememoeni L s tok
https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 Cenexius opraHu3MoB. 3 bu6mmoreka IJOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7141¢292
8 Pe3epBHOE Bpemsi 0
OBIIEE KOJIMYECTBO 34 4

YACOB 110 ITPOTPAMME



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 KJTACC

Ne KonngecTtBO yacos
DNEKTPOHHbIE
HaumeHnoBaHue pa3aenoB u (mudpoBbIe)
1 JlaGoparopHbie
TEM IPOTrPAMMBI Bcero oOpa3oBaTeIbHbIC
/ paboThI
pecypchl
I
bu6mnorexa IJOK
1 DBOIIOLMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
Bo3HIKHOBCHIE 1 b3 . bu6mnorexa IJOK
HUKHOBEHHE U PA3BUTH
2 P 10 0.5 https://m.edsoo.ru/7{41cc7
’KU3HU Ha 3emiie 4
o bu6mnorexa [JOK
FaHU3MBI U OKPY KaroIas
3 p by H 5 1 https://m.edsoo.ru/7{41cc7
cpena
4
CooBmectsa bubmmoreka [JOK
0 TBA U
4 H 10 https://m.edsoo.ru/7{41cc7
SKOJIOTUYECKUE CUCTEMBI 4
5 PesepBHoe Bpems 0
OBILIEE KOJIMYECTBO 34 )5

YACOB IIO I[TIPOITPAMME



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

IHHOYPOYHOE IINTAHUPOBAHHME 10 A kiaace

Tema ypoka

KomnnuecTBO
qacoB

Jlab
Bee | J1200Pa

TOPHBIC
ro P

paboThI

Jlata uzyuyenus

I10 I10

mwiany | ¢akrty

DIIEKTPOHHBI

e udpoBbIe

oOpazoBarten
bHBIC

pecypchl

buonorus B cucreme Hayk

bubmnoreka
LHOK
https://m.eds
00.1u/863¢61
22
https://m.eds
00.1ru/863¢63
2a

MeToabl MO3HAHUS KUBOU
npupojbl. [Ipaktuueckas pabota
Ne 1 «Mcnonb30Banue pa3nnyHbIX
METOJIOB IIPU U3yUYECHUH
OMOJIOTHYECKUX 0OBEKTOBY

bubmnoreka
LHOK
https://m.eds
00.1u/863¢61
22

buonoruueckue CHCTEMBI,
IMPpOHCCChI 1 UX U3YUCHUC

bubmnoreka
HOK
https://m.eds
00.1u/863¢65
64

XUMHAYECKUU COCTAB KJIETKHU.
Bopa u MunepaibHbie COU

bubnnoreka
HOK
https://m.eds
00.1u/863¢67
4e

benku. CocraB u cTpocHue
O€EJIKOB

bubnnoreka
IHOK
https://m.eds
00.1u/863¢6b
72

DepMeHTBI — OMOJIOTHYECKHE

KaTanu3atopsl. JlabopaTopHas

bubnuoreka
[HOK



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

pabora Ne 1 «3yuyenue
KaTaJIUTUYECKOU AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMUIIa3bI
WJIU KaTayia3bl)»

https://m.eds
00.1u/863e6b

72

YrineBoapl. JIunmuael

bubmnoreka
LHOK
https://m.eds
00.1u/863¢68
70

Hyxnennossie kucnotsl. AT®

bubnnoreka
LHOK
https://m.eds
00.1u/863¢6d
5¢

I/ICTOpI/IH N MCTOAbI NU3YUCHUA
kineTku. Knerounas TCOpUA

bubmnoreka
[HOK
https://m.eds
00.1u/863¢6¢
88

10

KneTka xak neinoctHas KuBast
cucTeMa

bubanoreka
[HOK
https://m.eds
00.1u/863¢6¢
88

11

CtpoeHue 3yKapuoTHIECKOM
kietku. JlabopaTopnas pabora Ne
2 «M3ydeHune CTpoeHHsI KIETOK
pacTeHui, )KUBOTHBIX, TPHOOB U
OakTepuil 1ol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax u ux
OTIHCaHUE

0.5

bubmmoreka
LHOK
https://m.eds
00.1u/863¢6f
f0
https://m.eds
00.1ru/863¢e71
6¢c

12

OOMeH BeIECTB WX MEeTa00JIN3M

bubnnoreka
LHOK
https://m.eds
00.1u/863¢76
6¢c

13

dortocunTe3. XEMOCHUHTES

bubnuoreka



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

LIOK

https://m.eds
00.ru/863e7c

98

14

DHepreTuyecKuii o0OMeH

bubnuoreka
IHOK

https://m.eds
00.ru/863e7a

ae

15

JKu3HeHHBIN UK KIETKH.
Jenenue kietku. Muto3s.
Jlabopatopnas pabota Ne 3
«Habmromenne MuTO3a B KIIETKaxX
KOHYHMKA KOpElIKa JIyKa Ha
TOTOBBIX MUKpOTpenapaTax»

0.5

bubmnoreka
IHOK
https://m.eds
00.1ru/863¢7d
c4

16

buocunres Oenka. Peaknus
MAaTPUYHOTO CUHTE3a

bubanoreka
[HOK
https://m.eds
00.1u/863¢79
6e

17

Tpancnsauus — OuocuHTe3 Oenka

bubmmoreka
[HOK
https://m.eds
00.1u/863¢79
6e

18

Hexnerounsie GopmbI KU3HT —
BUPYCHI

bubmnoreka
IHOK
https://m.eds
00.1u/863¢75
40

19

®opMBbI pa3MHOKEHUS
OpraHu3MOB

bubnuoreka
LHOK
https://m.eds
00.1u/863¢81
b6
https://m.eds
00.1u/863¢83
le



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e

bubnuoreka

IHOK
20 | Meiios https://m.eds
00.1u/863¢7f
4a
ot Enmuorers
21 OmnonotBopenue. JlabopatopHast 0.5 }]i?I: Jineds
paborta Ne 4 «3yueHue ctpoeHus _pioo.ru 1963681
ITOJIOBBIX KJIETOK HAa TOTOBBIX b6
MUKpoHpernaparax» T
bubanoreka
NunuBuayanpHOE pa3BUTHE LOK
22 OprAHI3MOB https://m.eds
00.1u/863¢84
36
bubmnoreka
I'eneTnka — Hayka o HOK
23 | HacJIeICTBEHHOCTH U https://m.eds
M3MEHUYMBOCTH 00.1u/863¢86
2
bubmnoreka
3aKOHOMEPHOCTH HACJIEAOBAHUS [HOK
24 | npusHakoB. MoHOTMOpUIHOE https://m.eds
CKpEIIMBaHUE 00.1u/863e88
78
bubnnoreka
JIuruObpuaHOe CKpeIIBaHueE. [HOK
25 | 3akoH HE3aBHCHUMOTO https://m.eds
HACJIEJOBAHUS ITPU3HAKOB 00.1u/863e89
a4
CoemnyieHHOE HacJIeJOBaHHUE
npu3HakoB. JlabopatopHas pabota bubnuoreka
Ne 5 «3yuenue pe3ynbTaToB HOK
26 | MOHOTHOPHIHOTO U 0.5 https://m.eds
JTUTHOPUIHOTO CKPEIIUBAHUS Y 00.1u/863e8c
Ipo30¢UIIBl Ha TOTOBBIX 60

MUKPOIIPETIapaTax»



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

bubnuoreka

LHOK
I'enetruxka nona. HacienoBanue
27 https://m.eds
IIPU3HAKOB, CIEIJICHHBIX C TTOJIOM 00.11/363e8c
60
N3MeHYnBOCTD.
Henacnencrsennas
bubnuoreka
M3MEHYUBOCTb. JIabopaTtopHas
[HOK
78 pabota Ne 6. 3yueHue 0.5 httos:/m.eds
MOTU(PUKAITMOHHON ' m
M3MEHYHUBOCTH, TOCTPOCHHE fo '
BapUAIMOHHOTO PsJia U -
BAPHUALIMOHHON KPUBOW
bubnuoreka
HacnencrBenHass “3aMEHUYHUBOCTb.
JlaGoparopHas pabota Ne 7. LHOK
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. buonorus 10 kinacc/ B. B. ITaceununk, A. A. Kameunckuii, I'. I'. I1IBenos, A. M.
Py6uos, 3. I'. I'anontok, M.: IIpocsemenue 2019 r.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Meroanueckue nocodus mo omonoruu g 10 kitacca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

2. https://physicon.ru/eor-list/6-biologija

3. https://edsoo.ru/mr-biologiya/

4. http://ub.iro23.ru/funcgram/
5. http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
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