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AHHOTAIUA

K padoyeii mporpamme no ouosornu 10-11 kaace.

PaGouas nporpamma st 10-11 kiacca cocTaBieHa B COOTBETCTBHU ¢ (helepalIbHBIM KOMIIOHEHTOM I'OCYIapCTBEHHOT'O 00pa30BaTeIbHOIO, C Y1€TOM IIPUMEPHON IIPOrpaMMBbl CpeIHEro o01ero oopa3oBaHus
(6a30BBIll YPOBEHB), HA OCHOBE MPOTrPaMMBI CPEJTHETO 001Iero oopazoBanus mo owonoruu yist 10-11 xiraccoB (6a30BbIi ypoBeHb) aBTOpoB M.b. AradonoBoii, B.W. CuBornazosa «O01mas OHOIOrus».
[Iporpamma Aradonosoii 11.b., CuBornazosa. B.1. comepxuT moiHoe mporpaMMHO-MeTOIYecKkoe o0ecriedeHue, 3aBEePIICHHYI0 aBTOPCKYIO JIMHUIO, COOTBETCTBYET IIOTPEOHOCTSIM JeTe il M X 3aKOHHBIX
npejcraBurenell. Pabodas nmporpamMma IoiMHOCTBIO OTPaXkaeT CoJleprKaHue IPUMEPHOI MPOrpaMMBl, C JIOIOIHEHUAMH, He IPEBBIIIAIONMMY TpeOOBaH U K YPOBHIO IOArOTOBKH o0ydaromuxcs. B paboueit
IPOrpaMMe 3aJI0KEHbI BO3MOJKHOCTH IIPEyCMOTPEHHOr'0 CTaHAapToM (JOPMHUPOBaHUS y 00ydaromuxcs o01eydeOHbIX YMEHHUI U HaBBIKOB, YHUBEPCAIIbHBIX CIIOCOOOB JEATEIbHOCTH U KIIFOUEBBIX
komriereHui. CoryacHo yueOHOMY IuIaHy 00pa30BaTEIbHOIO YIPEkICHHs Yackl pacupenenens Mexxay 10 n 11 knaccamu: B 10 kitacce — 1 gac B Hezento (34uaca) B 11 knacce — l4ac B Henento
(34uaca); I[Ipropureramu vt yueGHOTO IpeMeTa «bHOTOrUs» Ha CTYHNEHH CPEAHEro 001Iero oopa3oBaHus Ha 6a30BOM YPOBHE SBIISIOTCA: CpaBHEHHE OOBEKTOB, aHAIIN3, OLEHKA, TOMCK HH(OPMAIUH B
Pa3INYHBIX HCTOYHHKAX. B OCHOBY CTPYKTYpHpOBaHHUS Kypca IOJI0)KeHa YPOBHEBAs OpraHu3alus *KUBoi npupozsl. CucremMa ypokoB COPHEHTHPOBAHA HE CTOJIBKO Ha Mepesiady «TOTOBBIX 3HAHUI», CKOIBKO
Ha ()OpMUPOBAHKE aKTUBHON JTMYHOCTH, MOTHUBHPOBAHHOH K CaM000pa30BaHMIO, 00/1a/1afoIIei 10CTATOYHBIMU HABBIKAMH H TICHXOJIOIMYECKUMH YCTAHOBKAMH K CAMOCTOSITEIIBHOMY MOMCKY, OTOOpY, aHAIU3Y
U Hcnonb3oBaHuto uHpopmanuu. Ocodoe BHUMaHUE yelsieTcs HO3HABATEIbHOW aKTUBHOCTH Y4aIIUXCsl, UX MOTHUBAIMK Ha CAMOCTOSTEINIbHYIO yue OHYI0 paboTy. B CBS3M ¢ 3THM IpH OpraHU3aIuu
y4eOHOIO3HABATEIbHON JICATENbHOCTH Mpe/onaraeTcst pabora ¢ TeTpablo Ha IleyaTHOH ocHose. B Teuenue 10 kinacca usydaercs Marepuan riias «buonorus kak Hayka. MeTobl HayqHOrO O3HAHUS,
«Knerkay, «Opranusm». ['nassl «Bun» 1 «Oxocucrema» u3ydaroT B 11 kiacce. JleMoHCTparuy 1o paszieniaM B pabodeil mporpamMme HOJMHOCTBIO COOTBETCTBYIOT NMPUMEPHOI porpamme. J{i1s OBBILICHUS
00pa3oBaTeIbHOrO YPOBHS H MOTYYEHHs! HABBIKOB I10 MPAKTHYECKOMY HCIOIb30BaHUIO MOMYYSHHBIX 3HAHUH B paOOUYIO IPOrpaMMy BKIIFOUEHBI J1a00paTOpHbIE U IPaKTHUECKHE PaboThI, IIPEAyCMOTPEHHbIE
MIPUMEPHOH MporpaMMoii. YdueGHO-MeToandeckoe odecrnedeHne yaeoHoro nporecca i ydammuxcs: 1. B.M. CuBornazos. bronorus. O6mmas 6ronorus. ba3ossit ypoBeHs: yaeonuk st 10-11 kimacco
obmeobpa3oBaTenbpHbIX yupexaenuid / B.J. Cusornasos, U.b. Aradgonosa, E.T. 3axaposa; .- M.: [Ipoga, 2021. 2. Buonorus. 10 ki.: moypo4nsie mwiansl o yueOHuky B.b. 3axaposa, Mamonrtosa C.T". ,
H.. Conuna / aBt. — coct. T.U. Yaiika — Bonrorpan: Yuurens, 4. CD yue6uuky B.W. CuBornaszos. buonoruns. O6mas 6uonorus. bazoseriii yposens 10-11



MNOSICHUTEJIBHAS 3AIIMCKA
Pabovast mporpamma 1o GHOIOTHH COCTaBIIEHA B COOTBETCTBUH C (peaepaTbHBIM KOMIIOHEHTOM IOCYIapCTBEHHOTO CTaHAapTa o0Iero o0pa3oBaHus, O0OPEHHBII COBMECTHBIM PELICHHEM KOJUIETHUH
Muno6pa3zoBanus Poccun 1 yTBepkIeHHBIH npukazoM MunoOpaayku P® ot 05.03.2014 r. Ne 1089 u mpumepHO# mporpaMMmoi cpemHero (momHoro) obmero obpa3zoBanus (muceMo [lemapramenTa
rOCyIapCTBEHHOI MONUTHKHU B 00pa3oBanur MunoOpHaykn Poccun ot 07.07.2015r. Ne 03-1263).
Hcnonbsyembiii YMK:
Cusornazos B.U., Aradonosa I.b., 3axaposa E.T.O6mas 6uonorus. 10 -11 xmaccel. ba3zossrit ypoBens.- M.: lpoda, 2021 (yaeOHuK, pabodas TeTpaab, METOIUIECKHE PEKOMEH/IAINN).

Bronorus xak yaeOHBIN mpeMeT — HeoTheMIIeMast COCTaBHAs YacTh €CTECTBEHHOHAYIHOTO 00pa30BaHMs Ha BCEX CTYMEHIX o0ydeHus. Kak ouH U3 BayKHBIX KOMIIOHEHTOB 00pa30BaTeNbHOH 00IacTH
«EcrecTBO3HaHNE» OMOIOTUS BHOCHT 3HAUMTENIBHBIN BKIAJ B JOCTIKEHHE Lesiei oOmiero odpa3oBaHus, o0ecrieunBas OCBOGHHE yJaIllMMUCS OCHOB Y4eOHBIX AWCIUIUINH, Pa3BUTHE MHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH, (POPMHUPOBAHNE HAYTHOTO MHPOBO33PEHHS M LIEHHOCTHBIX OpHEHTAIHH.

Ha wu3ydenue Ouonorum Ha 6a30BoM ypoBHE orBoauTcs 70 d4acoB, B ToM uucie 35 wacoB B 10 ximacce u 35 gacoB B 11 kmacce. CornacHo aedcTByromeMmy basucHomy ydeOHOMY TUiaHy, pabodas
IporpamMMa IpeycMaTpuBaeT obydeHne Guonornu B ooseme 1 yac B Henemro B 10 kimacce u 1 gac B Hezpeno B 11 kimacce.

B paGoueii mporpamMe HalDIM OTpaKEHUE NETH W 3aJladll M3y4CHUs OWMOJIOrMM Ha CTYNEHH CpPEeIHETo (TIOHOro) oOIero oOpa3oBaHWs, W3JIOKEHHBIC B TOSCHUTEIBHOW 3amucke K [IpumMepHoi
nporpaMMe 1o ouosnoruu (0a30BbIi YPOBCHB):

®  OCBOEHHE CHCTEMbI OMOJIOTMYEeCKHX 3HAHMIi: OCHOBHBIX OMOJOTMYECKHX TEOpHWH, WAEH M MPUHIUIIOB, JEXAIlNX B OCHOBE COBPEMEHHOW HAyJHOH KapTHHBI MHpA; O CTPOSHHH, MHOTOOOPa3WH 1
0cO0EHHOCTSIX OHocHcTeM (KITeTKa, OpraHn3M, IOMYISIIHs, BU, OHOreoneHo3, Orocdepa); O BEIIAIOMINXCS ONONIOrHYECKIX OTKPBITHSIX M COBPEMEHHBIX HCCIEOBAHUIX B OMOIIOTMIECKOH HayKe;

®  03HAKOMJIEHHE C METOJAMHU MO3HAHHUS MPHUPOJbI: HCCIIEIOBATEIBCKUMU METOAaMK OHOJIOTHYECKNX HayK (LIMTOJOTHH, TEHETHKH, CEJICKIMH, OHOTEXHOIOIHH, SKOJIOTHH); METOaMH CaMOCTOSITEII BHOTO
MPOBECHHsT OMOIOTHUYECKHUX HCCIIeIOBaHHi (HAOIIOICHHS, HU3MEPEHHE, SKCIIEPUMEHT, MOJICTMPOBAHNE) U IPAMOTHOTO O(OPMIICHHS MONYYCHHBIX PE3YJbTATOB; B3aUMOCBS3bIO PA3BUTHS METOIOB U
TEOPETHIECKUX 0000IIeHNIT B ONOIOrHIeCKOil HayKe;

®  OBJaJieHHEe YMEHMSIMH: CAMOCTOSTEIFHO HAXOIHUTh, aHAIU3UPOBATh M HCIIOJIb30BaTh OHOIOTHYECKYIO HH(OPMAIHIO; MMOJTB30BATHCS OHOIOTHYECKOH TEPMUHOIOIHEH W CHMBOIMKON;, YCTaHABIHUBATD
CBSI3b MEXIy Pa3BUTHEM OHOJIOTHH W COLMAIbHO-OKOHOMHUYCCKMMH M SKOJOTHYECKHMH MPOOIeMaMH YelIOBeYeCTBa; OLCHHBATh MOCICICTBHS CBOCH NEATEIBHOCTH MO OTHOIICHHIO K OKpYXaromiei
cpeze, cOOCTBEHHOMY 3/10POBBIO; OOOCHOBBIBATH U COONMIONATH Mepbl NpodHiIakTHKH 3aboneBannii 1 BUU-nHdexuyn, npasimwia NOBEACHHUS B NPHPOe M obecredeHns: 6e30MacHOCTH COOCTBEHHOM
KU3HEACSTEIBHOCTH B YPE3BBIUAWHBIX CUTYAIIMSIX MPHPOJHOTrO M TEXHOTCHHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbBIC HayuHbIE OTKPBITHS B 00JIaCTH GHONOTHH;

° Pa3BUTHE MNMO3HABATEJBHBIX HHTEPECOB, MWHTEC/UVICKTYAJBHBIX H TBOPYECKHX crocooHocTel B rpouecce: 3HAKOMCTBa C BBIIAIOIIUMUCA OTKPBITUAMU U COBPEMCEHHBIMU HCCIICIOBAHUSIMU B
OHOJIOrMYECKOI Hayke, pelIaeMbIMH €O l'lp06J'leMaMI/I, MeTO)IOHOTHeﬁ OHOJIOTMYECKOT O HCCIICI0OBAHUS,; TIPOBEACHUS OKCIIEPUMCEHTAIIBHBIX HCCHGHOB&HHﬁ, pemeHusn OHOJIOrMYECKHX 3aaay,
MOACIMPOBAHUA OHOJIOrMYECKUX 00BEKTOB U IPOLECCOB;

o BOCIIUTaHUE: y6€)K,ELCHHOCTI/I B T03HABAEMOCTH KHBOH npupoabl, CJIO0XHOCTH W CaMOLECHHOCTH JKU3HHM KaK OCHOBBI O6IJ.IC'-IGJ'IOBG‘IGCKI/IX HPaBCTBEHHBIX LEHHOCTEH H panroHaJIbHOI'O
NpUPOAOIIOIB30BAHUS

®  mnpuoOpeTeHHe KOMIETEHTHOCTH B PALIOHAJIbHOM HPHPOIOINONIB30BAHUU (COOIOJCHUE TIPaBHJI IOBEACHUS B IIPUPOJE, COXPAHEHHMS DAaBHOBECHS B JKOCHUCTEMAaxX, OXpaHbl BHIOB, IKOCHCTEM,
Ouoc(epbl) U COXpaHEHHH COOCTBEHHOIO 3J0pOBbs (COOMIOAEHHE Mep NMPOQMIAKTHKM 3a0oneBaHui, oOecrieyeHne Oe30MacHOCTH XKU3HEAESATCIbHOCTH B UPE3BBIYAHHBIX CHTYAIUAX MPUPOLHOTO U
TEXHOI'€HHOI'0 XapaKTepa) Ha OCHOBE MCIIONB30BAaHUsI OMOJIOrMYECKUX 3HAHUI U YMEHUI B OBCETHEBHOM YKU3HH.
Kypc 6uonoruu Ha crynenu cpeguero (IoaHoro) obiero 00pa3oBanus Ha 6a30BOM YpOBHE HarpaBiieH Ha ()OPMUPOBAHKE Y yUAIIUXCSl LIEJIOCTHOM CUCTEMBI 3HAHUI O )KUBOH MPHUPOJIE, €€ CUCTEMHON
OpraHu3alyy ¥ 3BOIOLMH, IO3TOMY IPOrpaMMa BKIIFOYAET CBEJEHUs 00 OOIIMX OHOJIOrMYECKUX 3aKOHOMEPHOCTSIX, NPOSIBIIAIOIMXCS HA Pa3HbIX YPOBHAX OPraHU3alMHU KUBOW IPUPOJIBL.
[MpuHumMmBEl 0TOOpPa OCHOBHOTO M JIOMOJHHUTEIBHOIO COZEp)KaHUs B pabOuyro IpOrpaMMy CBS3aHbBl C IIPEEMCTBEHHOCTHIO Liesieil 00pa3oBaHMs Ha Pa3iM4HBIX CTYIEHAX M YPOBHAX OOY4YeHH,
JIOTMKON BHYTPHMIPEIMETHBIX CBS3€H, a TakKe BO3PACTHBIMH OCOOCHHOCTSIMU pa3BUTHS ydamuxcs. IIpu pazpaboTke HporpamMmbl YYUTHIBAIMCH MEKIPeAMeTHbIe CBsA3H. [l Kypca OMOI0ruM 0coOGeHHO
B)XKHBI MEXIIPEMETHbIEC CBA3M C KypcaMu (DU3NKU, XUMUH U reorpaduu, MOCKOJIBKY B OCHOBE MHOI'MX OMOJIOTMYECKHX IPOLIECCOB M SIBICHUH JiekaT (U3MKO-XUMHYECKHE IPOLECCHl M SBJICHHUS, a
OOJBILIMHCTBO OOIICONOIOTHUSCKUX TEOPETHUSCKUX MOHITHI MEXKIPEIMETHBIX MO CBOCH CyIIHOCTH. B crapiieil 1mkosie mpocieXuBaroTCsl KaK BEPTHKAIbHBIC (MEXIy CTYIEHSIMH oOpa3oBaHus), TaKk U
rOpU30HTANbHbIC (HA OJJHOM CTYIIEHH 00YUYCHHsI) MEKIIPEAMETHBIC CBSA3U Kypca OHOIOrHH C IPYTUMU KYpCaMu - (PU3MKH, XUMUH, reorpaduu.
PaGouast nporpaMMa OpHMeHTHUPOBAHA HA YUYEOHUK:
Cusornasos B.U., Aradonosa U.b., 3axaposa E.T.O0mmast 6uosnorus. 10 -11 xnaccel. bazossrii ypoens.- M.: [Ipoda, 2021 B.B. (I'pud: PexomennoBano MunucrepctBoM 00pa3oBanus U Hayku PD)

TPEBOBAHUSA K YPOBHIO ITIOAI'OTOBKH BbBIITY CKHUKOB
B pesyabTare uzyueHust 0M010ruM Ha 6a30BOM YPOBHE YUYeHHK A0/KeH 3HATh H MIOHMMATh:

®  OCHOBHBIC IOJIOKCHUS OMONOTMYECKHX TEOpUil (KJIETOYHAs TEOpHUsl; XPOMOCOMHAs TEOpHs HACIEACTBEHHOCTH; TEOPHS I'€Ha; CHHTETHYECKas TeOpHUs HBOJIOLMH, TEOPUS aHTPOIOreHesa); 3aKOHOB
(pacmernenus I'. Menpens; HezaBUcuMoro HacienoBanus ['. MeHzaens; cueniieHHoro HaciaenoBanus T. Moprana; TOMOIOTHYECKUX PSAOB B HACIEACTBEHHON M3MEHYHBOCTH; 3apO/BIIIEBOIO CXOJCTBA;
OuoreHeTudeckuil); nmpasui (oMUHUpPOBaHUS . MeHems; SKONOrnIecKoil MMpaMuIbl); TUIIOTe3 (YUCTOTHI TaMeT, CYITHOCTH M IPOUCXOXKICHHS JKH3HHU, NIPOUCXOXKACHHS YeJI0BEKa); 3aKOHOMEPHOCTEH
(M3MEHUYHMBOCTH; CLETJIEHHOTO HACIEJOBAHUS; HACIEJOBAHUS, CIEIUIEHHOTO C MOJIOM; B3aMMOJEHUCTBUS T€HOB M MX LIUTOJIOTMYECKHE OCHOBBI); YUEHHH (O MyTsX M HampaBieHusx 3Bomoiuy; H.J.
BasuioBa o neHTpax MHOT000pa3us 1 MPOUCXOXKICHHUS KYAbTYpHBIX pacTeHuit; B.M. Bepnanckoro o 6uochepe u Hoochepe);
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0COOEHHOCTH OHOJIOTMUECKUX MPOIIECCOB U SBICHUIN: 0OMEH BEIIECTB M NMPEBPAILCHIUS SHEPIHHU B KIIETKE; (DOTOCHHTE3; IIACTHIECKHH 1 SHEPreTHIECKI 00MeH; OpOJKeHNe; XeMOCHHTE3; MUTO3; MEHO03;
pa3BUTHE TaMeT y PacTCHUH M >KUBOTHBIX; Pa3MHOXKCHHE; OIUIOZOTBOPEHHE y PACTCHUH M JKMBOTHBIX;, HHAWBHIYAIbHOE PAa3BHTHE OpPraHW3Ma (OHTOIEHE3); IOMydeHHEe IeTepo3nca, MONUIIIOHIOB,
OTHAJEHHBIX THOPHAOB; NEHCTBUE MCKYCCTBEHHOT'O, MBIDKYINETO M CTaOMIM3HPYIOIETO 0TOOpa; reorpaduueckoe W HKOJIOrMYecKoe BHI000pa3oBaHHe; (OPMHPOBAHUE MPUCIOCOOIEHHOCTH K Cpelie
0o0HTaHUS; KPYTOBOPOT BEIECTB M NMPEBPAIEHHE SHEPTUH B dKOCHCcTeMax U bruocdepe; sBomornms 6nochepsr;

0COOCHHOCTH CTPOCHHST OMOJIOTMYECKUX OOBEKTOB: KIETKU (XUMHUYECKUI COCTaB U CTPOCHHUE); TEHOB, XPOMOCOM, KEHCKHX M MYXXCKHX TaMeT, KIETOK IIPOKAPUOT M SYKapUOT; BUPYCOB; OJTHOKIETOUHBIX
¥ MHOTOKJICTOYHBIX OPTaHU3MOB; BHJIA U IKOCHCTEM (CTPYKTYpa);
MIPUYHHBI YBOJIOLUH, U3MEHIEMOCTH BHJIOB HACTICICTBEHHBIX 3a00JI€BaHU, MYTaIlUif; YCTOHYNBOCTH, CAMOPETYJISIIIUH, CAMOPA3BUTHS U CMEHBI 3 KOCHCTEM.

YMmers (BJIaJIeTh CIOCO0OAMH 1€ATETLHOCTH):
00BSCHATH: POJIb OUOIOTUU B (HOPMHUPOBAHUH COBPEMECHHON €CTECTBCHHOHAYYHOW KapTHHBI MHpPA, B MMPAKTUUCCKOM JEATEIHHOCTH JIOJICH M CaMOro yYeHHUKA; POJICTBO, OOMIHOCTh MPOUCXOXKIICHHUS 1
SBOJIIOIMIO PACTCHUIA M JKUBOTHBIX (HA MPUMEPE COMOCTABJICHUS OTACIBHBIX TPYII); POJIb Pa3UYHBIX OPTaHU3MOB B JKH3HH YEJIOBEKA M COOCTBEHHOW JESATEIHLHOCTH; B3aHMMOCBSI3U OPTaHU3MOB H
OKpYXKAOIIEeH Ccpeiibl; OMOIOrHIEeCKOro Pa3sHOOOpasusi B COXpaHEHUH OMOCdephl; HEOOXOAUMOCTh 3aIUTHI OKPYXKAKOIIEH CPeIbl; POJICTBO YEIOBEKA C MIICKOITUTAIONIMMH >KUBOTHBIMH, MECTO U POIb

YCJIOBCKa B INPUPOJAC; B3aWMMOCBA3H YCJIOBEKa U OprX(aIOH.[Cﬁ Cpe€abl; 3aBUCUMOCTH COOCTBEHHOT'O 30POBbsA OT COCTOSIHUSA 0pr>1<a}01uel71 Cp€abl; NMPUYUHBI HACICACTBEHHOCTU W HU3MCHYUBOCTHU,
MPOSABJICHUA HACIICACTBEHHBIX 3a6OJ'ICBaHI/II71, HUMMYHUTETA y 4CJIOBCKA; POJIb TOPMOHOB 1 BUTAMUHOB B OPraHHU3ME;

n3y4aTthb OnosIornUecKue 00beKThI U NnpouecChl: CTAaBUTh OHOJIOrHYECKHE OKCIIEPUMCHTLI, OIMUCLIBATH U O00BSACHSITH pe3yJIbTaThl ONILITOB; Ha6J'I}OI[aTB 3a pOCTOM H pasBHUTHEM paCTeHI/Iﬁ " )XUBOTHBIX,
NOBEACHHUEM KUBOTHBIX; paCCMAaTPUBATL Ha T'OTOBBIX MUKPOIIPEIapaTax 1 ONUCbIBATh OHOJIOrHYECKHE OG’beKTBI;

pacno3HaBaTh U ONMMUCHIBATH: HA Ta6m/1uax OCHOBHBIC YaCTH W OpTaHOMABI KJIIETKHU, OpraHbl U CUCTEMbI OPraHOB Y€JIOBEKA, Haunboree pacripoCTpaHCHHBIE PACTCHUSA U KUBOTHBIX cBOeH MCCTHOCTH,
KYJBTYPHBIC PaCTCHHUS U JOMAIIHUX )XUBOTHBIX, C'LeI[O6HBIe n ATOBUTBIC FpI/I6I>I, OITACHBIC IJIA YCJIOBEKA PACTCHUSA U JKUBOTHBIC,

CpaBHUBATH OHOJIOrMYECKHE O0BEKTHI (KJ'IeTKI/I, TKaHW, OpTaHbl U CUCTEMBI OPIraHOB, OPraHU3MbI, HpeI[CTaBHTeJTeﬁ OTACIBHBIX CUCTEMATHYCCKUX prlTH) " A€J1aTb BbIBOABI HA OCHOBEC CPABHECHMUSA,
onpeaesaTb IIPpUHAJIC)KHOCTD OHOJIOrMYECKUX 00BEKTOB K OHpe)IeHeHHOﬁ CHUCTEMAaTHYCCKON rpymnmne (K.]'[aCCI/I(bI/IKaLH/IH);

AaHAJIM3UPOBATH U OLICHUBATH BOS}ICﬁCTBI/Ie (baKTOpOB Opr)KaIOIHCf;I Cpebl, (1)aKTOpOB pucCKa Ha 310POBLE, HOCJ'IGJI[CTBI/Iﬁ JACATCIIBHOCTH YE€JIOBCKA B O3KOCUCTEMAX, BJIMAHUEC COOCTBEHHBIX IIOCTYIIKOB Ha
JKUBBIC OPTaHU3MbI U DKOCUCTEMBI;

NpoBOAUTH CaMOCTOSITEJIbHBIN TMOUCK OHOJIOTMYeCcKOii mlq)opMamm: HaXOIUThb B TCKCTEC yqe6Hm<a OTJIMYUTEIIBHBIC TIPU3HAKH OCHOBHBIX CUCTEMATUYECKHUX I'DYIIIL; B OHOJIOrHYECKUX CJIoBapsx u
CIIpaBOYHHUKAX 3HAYCHUSA OHOJIOrMYECKUX TEPMHUHOB; B PA3JIMYHBIX UCTOYHUKAX HeO6XOI[HMy}O I/IH(i)OpMaLH/IK) O )XMBBIX OpraHnu3Max (B TOM YHCJIC C UCITIOJIb30BAHHUEM PIH(bOpMaLH/IOHHLIX TeXHOJ’IOFI/Iﬁ);

Hcnonb3oBaTh NpUOOpeTeHHbIE 3HAHUS W YMEHHUSI B NMPAKTHYECKOW IeATeIbHOCTH M MMOBCEIHEBHOI KHM3HHU (ObITh KOMIIETEHTHBIM B OOJACTH PAIMOHAIBHOrO MPHPOIONOIb30BAHHS, 3alIUThI
OKpYXKarollei cpeibl U COXpaHEHUsI COOCTBEHHOT'O 3/10POBBsI):

coOuoiath 1 00OCHOBBIBATH IPABHJIA TIOBEJICHHS B OKpY)KaIOIIeH cpene u obecrneueHus Oe30MacHOCTH COOCTBEHHOH KU3HEACSTEIBHOCTH B YPE3BBIYAHHBIX CHUTYALUAX IMPUPOAHOTO U TEXHOTCHHOIO
Xapakrepa, Mepbl NPOQUIAKTHKN PACIIPOCTPAHEHUs BUPYCHBIX (B ToM uncie BIUY-unexuun) u apyrux 3a0oneBaHui;

OKa3bIBaTh IIE€PBYIO ITIOMOILb IIPU 06MOpO)KeHI/I$IX, 0XKOrax, TpaBMax; IMopaKCHUHU SJICKTPUICCKUM TOKOM, MOHHHeﬁ; ClIaCCHUHU yTOHNAIOILIETO;
OLEHKH STUYECKUX aCIIEKTOB HEKOTOPBIX HCCIIEIOBAaHUH B 00J1acTH OMOTEXHOIOTHH (KJ'IOHPIpOBaHI/Ie, HCKYCCTBEHHOEC OHJ'IOZ[OTBOpeHI/Ie).

JluTeparypa 1151 yJaimmxcs:

Buonorus. O6mias ouonorus: yue6. st 10-11 k1. o0rueodpasoBar. yapexaeHuii: npoduibHbiii ypoens /moa. Pea. B.K lllymuoro u I'M. [dpmviumna/.- M., [Ipocsenienue, 2021.
Borpanosa T.JI., Cononosa E.A. buonorus. CripaBOYHHUK A7 CTAPLIEKIACCHUKOB U MOcTymatomux B By3bl. — M.: ACT-npece, 2006.
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MyJbTUMeIHIHbIE TOCO0HS

1. 1C:Cnaém EI'D. Buomnorus. —3A0 «1 Cy,
2. Bupryansnas mkona Kupmmra n Medoans. Menuareka o 6uonornu. — «Kupmmut u Medoauit», 1999-2003 rr. ABTops! — akagemuk PHAU B.B. 3axapos, n.n.H. T.B. BanoBa, k.0.H.
A.B. Matamun, .0.H. WL.1O. Baxmymmunckas, T.B. Audumosa.

COJEPKAHUE ITPOI'PAMMBbI
35 gacos (1 gac — pezepBHOE Bpemsi)
BHUOJIOTHUSA KAK HAYKA
METOAbI HAYYHOTI'O IIO3HAHMSI (3 yac)
OOBeKT M3ydeHus OHOIOrHH — JKUBas nprupora. OTIINYUTENbHBIE IPU3HAKY JKHBOW TIPUPO/BI: YPOBHEBAs OpraHn3anys 1 9Bomorys. OCHOBHBIE YPOBHHU OpTaHHM3aIMN KUBOH NPUPOAEL. buonocuueckue
cucmemvl!"!. CoBpeMeHHast €CTeCTBEHHOHAYYHAs KapTUHA MUpa. Pojib GHONOrMUeCKUX TEOPUH, HIEH, THIIOTe3 B (JOPMHPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHON KAPTHHBI MUPA. METOIbI O3HAHMS
JKUBOW MTPUPOIBL.
Qb6o6wenue snanuii. Tecm Nel.
JemoncTpamuu: Tabiumbl 1 Mozesn «bHOTOrYecKie CHCTEMBI», «Y POBHH OpTaHM3aINH )KUBOW TIPHPOIBD), «MEeTOIbI TO3HAHUS KUBOH TIPHPOJIBD)

KJIETKA (11 4acoB)

PazBurue 3nanmii o xietke (P.1yx, P.Bupxos, K.bsp, M.Ilneiioen u T.IIleann). Knerounas Teopus. Poib KI€TOUHONH TE€OpHH B CTAHOBJICHUH COBPEMEHHOH €CTeCTBEHHOHAYYHOH KapTHHBI MUpa.

XMMHUUYECKUIT COCTaB KJIETKH. Pob HEOpraHMUEeCKNX M OPraHNYECKUX BEIIECTB B KJIETKE M OpraHU3Me YelIOBeKa.

Crpoenue kieTkd. OCHOBHBIE YaCTH U OPraHOMIIBI KIETKH, UX (QYHKIUH; JTOSCPHBIC U sIepHbIe KIETKU. Bupycsl. Mepbl MpoHIakTHKA pacipocTpaHeHHs] BUPYCHBIX 3a0oneBanuid. [IpodmnakTrka
CIIMa. Crpoenne u pyskipm xpomocom. JJHK — Hocutens HacnencTBeHHOW WH(popManuu. Yogoenue monexynvt JJHK 6 knemie. 3HaueHUE MOCTOSHCTBA YMCIa M (OPMBI XPOMOCOM B KieTKax. ['eH.
Tenernuecknii kox. Ponw cenoe 6 buocunmese benxa.

Ob6oowenue snanuii. Tecm Ne2.

JeMoHcTpammu: Tabnuipl 1 Moaenu «CTpoeHne MoeKyibl 6enkay, «Ctpoenne Monekyist JJHK»,
«Crtpoenue monekyinsl PHK», «Ctpoenue kierkn», «CTpoeHHe KIETOK IPOKAPHOT U 3YKapHOT»,
«CtpoeHue Bupyca», «XpoOMOCOMBI», «XapaKTepUCTHKa I'eHa», «YaBoeHue monekynsl JJHK»
JlaGopaTopHble M IpaKTHYeCKHe Pa0OThI:

1. Ha6J'IIO,E[€HI/IC KJIETOK paCTeHPIfI U JKUBOTHBIX IO MUKPOCKOITIOM Ha I'OTOBBIX MUKpOIIpE€napaTax U UX OIMUCaHue
2. CpaBHeHI/IC CTPOCHUS KIIETOK paCTeHI/Iﬁ 1 )KMBOTHBIX

OPT'AHHM3M (20 uac)
Opranusm — euHoe Lesoe. MHo2oobpasue op2aHuzmos.
OOMeH BeLIeCTB U NPEeBpalICHHs] SHEPTUH — CBOWCTBO )KUBBIX OPraHU3MOB. OcobennHocmu 0OMena eeuwecms y pacmeHutl, HCUGOMHbIX, 6axmepuil.
Pa3MHOXeHHE — CBOMCTBO OpraHu3MoB. JlenieHue KIeTKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKEeHHs1 opranu3MoB. [TosoBoe 1 Gecrionoe pasMHOXEHHE.
Omo10TBOpEHNE, €ro 3HaUeHue. Jckyccmeennoe onvlienue y pacmeruti U Onio000meopeHue  HCUSOMHYIX.
WunuBunyansHOE pa3BuTHe opranusma (oHrorenes). [IpuyurHel HapymeHU pa3BUTHsI OpraHU3MOoB. VIHIUBHIyalbHOE pa3BUTHE YenoBeKa. PernponykTuBHoe 310poBbe. [locneacTBs BIMSHUS aJIKOTroJis,
HHUKOTHHA, HAPKOTHYECKHX BELIECTB HA Pa3BUTHE 3apOJIbIIlIa YeTOBEKa.
HacnencTBeHHOCTh M I3MEHYMBOCTD — CBOMCTBA OpraHu3MOB. ['eéHeTHKa — Hayka O 3aKOHOMEPHOCTSIX HACNIEACTBEHHOCTU U W3MEHUUBOCTH. I .MeHeIb — OCHOBOMONOXHUK F'eHETHKH. | eHeTHuecKast
TEPMMHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH HAcjeloBaHUs, ycraHoBieHHble [.Menuenem. Xpomocomnaa meopus nacieocmeennocmu. HacnenoBanue NpU3HAKOB y uelioBeka. [10106bie XpOMOCOMbI.
Cyennennoe ¢ nonom Haciedosanue. COBpeMEHHbIE IIPEJICTABICHUS O TEHE U TEHOME.
HacnencrBeHHast M HEHACIIEACTBEHHAs N3MEHYNBOCTh. BiMsHUE MyTareHOB Ha OpraHW3M 4YeJoBeKa. 3HauUeHHEe FeHETHKH Ul MeJULMHbI U ceekuuu. HacneacTBenHble 601e3HH YeoBeKa, UX IPUYMHBI U HPOQUIIAKT]
I'enernka — Teopernyeckasi ocHoBa cenexuuu. Cenexuust. Yuenue H.H. Basunosa o yenmpax MHo2006pasus u NpoucxoxicoeHus Kyivmyprulx pacmeruti. OCHOBHbIE METOBI CENEKLIMN: THOPUIN3ALINS, UCKYCCTBEHHBIY
buotexHomnorus, ee 0CTHKEHHS, ePCIIEKTUBBI Pa3BUTHS. DTHYECKHE aCIIEKThl Pa3BUTHSI HEKOTOPBIX MCCIIEIOBAHUI B OMOTEXHOIOIMH (KIIOHUPOBAHHE YEJIOBEKA).
Obo6wenue snanuy. Tecm Ne3, mecm Ned, mecm Nes
JemoucTpauuu: Tabnuisl U Momenu «MHoroobpasue opranu3moB», «OOMeH BellecTB W TpeBpalieHHs SHepruu B kierke», «DorocuHte3y, «llenenue kietku (MUTO3, Meio3)», «CrocoOb
Gecrosoro pa3MHoXeHus», «[lonoBeie KiIeTKkn», «OIIO0TBOPEHNE Y PACTEHHUIN 1 JKMBOTHBIXY, «/HIMBUIyabHOE PAa3BUTHE OPraHu3May, «MOHOrHOPUIIHOE CKPEIMBaHUE», «/IMrHOPUIIHOE CKPEIMBAHKE,
«ITepekpect xpomocom», «HenonHoe 1oMUHUpOBaHHEY, «CLEITIEHHOE HACIICIOBAHHUEY,

5



«Hacnenosanwue, cremieHHoe ¢ moinom», «Hacnencrsennsie Oone3Hn denoBekay, «BnusHne aaxoroiansMa, HAPKOMAaHUH, KypeHHS Ha HACTIEACTBEHHOCTEY, «MyTarumy, «MoanhuKaioHHast H3MEHIHBOCTEY,
«llenTpBI MHOr00Opa3ns ¥ MPOUCXOXKICHHUS KYIbTYPHBIX PacTeHuUiD, «MIcKyccTBeHHBIH 0T00pY, « mOpuan3anmsay, «VccrnenoBaHus B 001aCTH OHOTEXHOIOTUI»
JlaGopaTopHble U NPaKTHYeCKHe PadoThI:

1.HccnenoBanue (a3 MUTO3a Ha MHUKpOIpENapare KIETOK KOHYHMKA JyKa
2.CocraBieHue IPOCTEHIINX CXEM CKPEIINBaHUS

3.Pemenue >1eMeHTapHBIX TEHETHIECKHX 3a1aT

4. BrIsiBneHne NCTOYHUKOB MYyTareHOB B OKPYXKAIOIIEH cpejie (KOCBEHHO) M OLIEHKA BO3MOXKHBIX ITOCIIEICTBUH MX BIIMSHHS HA OPTaHU3M
5. AHa/M3 ¥ OIEHKA STHYECKHUX ACTIEKTOB PAa3BUTHS HEKOTOPHIX HCCIIEI0BAHMN B OHOTEXHOIOT NI

Kanengapno — remarnyeckoe niianuposanue 10 kiaace

Yueonuk — CuBoriasos B.U., Aragonosa U.b., 3axaposa E.T.O6mas 6uosiorus. 10 -11 knaccel. ba3zoBblii ypoenb.- M.: JIpoda, 2016

3a rox —34 yaca (1 yaca B HelesI0 — 0a30BbIii YPOBEHB)

Ne | Ha3zBanme pa3pesa, TeMbl IInan | DaemeHTHI 00513aTeIbLHOI0 MUHUMYMA DopMbI U IIpakTHyeckas yactb Hoaro | Jdomam

n/ | ypoka, THII ypoKa oBble | 00pa3oBaHuUsA cpeacTBa NMPOrpaMMbI TOBKAa | HHe

I cpok | IIpornosmpyemsrii pesyabtar 3YH KOHTPOJISA (JIaGopaTopHble, NpakTHYecKHe PadoThI, k EI'D | 3apann

" IKCKYPCHH) 1

1. BHUOJIOT' S KAK HAYKA. OmnpenensTe MECTO JemoHcTpannu: Tabuuipl ¥ Moaenu «MeTozst 1.1 Crp. 4 -
METOAbI HAYYHOI'O npeaMera MIO3HAHUSA )KUBOW NPUPOIBI» 9
IMO3HAHUA (3) B CUCTEME
. Kpatkas ncropus passurus €CTECTBEHHBIX
Ouonoruu HayK, METOZIBI
Broanslii ypok UCCIIEI0BaHN B

OuONOrny; BKIAJl YYCHBIX (OCHOBHBIE
OTKPBITHSI) B PAa3BUTUH OMOJIOTHHU HA
Pa3HbIX 3TallaxX €€ CTAHOBJICHUSL.

2. CyIIHOCTh KHU3HU U Omnpenenenue NOHITUIO )KU3Hb, JemoHcTpamyun: TabauIbl U MOJETH «YPOBHH 1.2 I'naBa
CBOHCTBA MBOI'0. Y POBHU MEPEYHCIIATh YPOBHU OpraHU3aLNH KUBON OpraHu3allly KUBOI IPUPOABD) 1, Ne
OpraHu3alry XKHUBOU matepur. OCHOBHBIE CBOICTBA JKUBOTO. 1.1,1.2
MaTepuH.

IloBTOpEHuUe U 00001IeHNE
3HAHUI

3. Meroapl MO3HAHUS OOBSACHATH YPOBHU OPTraHHU3AIIN SKUBON TecToBblii KOHTpOAL /Tect 1.1 I'maBa
JKUBOTO. MaTepuH, poilb OUOIOTHIECKHX TEOPHH, Nel «buoJiorusi Kak Hayka. 1, Ne
Ypok uzyueHus u uzei u runore3 B GopMUPOBaHUN MeToabl HAY4YHOT 0 1.3

NEePBUYHOI0 3aKpernJieHust
3HAHMHI

€CTECTBCHHOHAYYHOM KapTHHBI MHUpA.

NMO3HAHUSA»




4. KJIETKA (11 1ac) OOBSCHATH OCHOBHEIE JI\p Nel «CpaBHeHue cTpoeHHsl KJ1eTOK pacreHuii | 2.1 'maBa
Knerounass teopus.  Ypok TIOJI0>KEHUSI KIICTOYHOI H 5KUBOTHBIX) 2, Ne
H3yYeHHS] U  TEePBUYHOIO TEOpUH, POJIb KIETOUYHON TEOpUU 2.1
3aKpenJieHust 3HAHUI B (hOPMUPOBAHUH
€CTECTBCHHOHAYYHON KapTHHEI
MHpa.

5 XUMHYECKUH COCTaB KIETKH. . Xapakrepu3oBaTh 2.2 I'maBa
Heopranunueckue BeuiecTsa MOJIEKYJISIPHBIN YPOBEHb, 2.3 2, Ne
KJIETKH HEOpraHUYecKue 22,23
Kom0ununpoBanHblii ypok BEILECTBA, UX

Ononormyeckoe
3HAYCHHE.

6. OpraHuyeckue BelecTBa VYMeTh 00BSICHATH JleMoHCTpanuM: TaOIUIIBI 2.4 I'nmara
KJIETKH. COCTaB W CTPOCHUE 2, Neo
Jlumunel. Yrnesonsl. JUMUIOB. 3HATH (DYHKIMHN JIUITUJIOB, 2.4
Kom0unnpoBaHHbIii YPOK TPUBOJUTH IIPUMEPBL.

7. Opranuyeckue BEIIeCTBa 3HaTh XapaKTEPUCTHKY Jemoncrpamun: Tabmunsl 1 Moaein «CTpoeHue 2.5 I'maBa
kieTku. benmkn YIIEBOIOB M MOJIEKYJIbI Oenkay 2, Ne
Kom0ununpoBaHHbIii ypok 0EJIKOB, BXOJISIINX 2.5

B COCTaB

JKUBBIX OPTaHU3MOB,
nx QyHKIMH.
[TpuBoanTH NpUMeEpBI

8. OpraHuyeckue BeIIeCTBa 3HaTh OCOOCHHOCTH Jemoncrpamun: Tabmuusl U Mogenu «Crpoenue | 2.6 I'naBa
KIETKH. HYKJIEUHOBbIE CTpOEHHUS U modekynsl JIHK», «Ctpoenue monexynsl PHK» 2, Ne
KHCIIOTHI. (YHKIMOHUPOBaHUS 2.6
Ypok usydeHus u HYKJIEMHOBBIX KUCIIOT. BeIensaTs
TIePBUYHOI0 3aKPernJIeHHsI paznuuust B ctpoernu ¥ pynkumsix JHK u
3HAHUI PHK.

9. CrpoeHue 3yKapuOoTHUECKOI 3HaTh OCOOCHHOCTH Jemoncrpamun: Tabmuusl 1 Moxenu «Ctpoenue | 2.7 I'naBa
knerku. Luromnasma u CTpOEHHS U KIeTkn», «CTpoeHHe KJIEeTOK IPOKapHoT U 2, Ne
OpraHOUIbI (GYHKIMOHUPOBAHUS 3YKapHoT», 2.7
Kom0unupoBaHHbIii ypok OpPraHOMJIOB KJIETKH. PackpbIBaTh JI/p Ne2«HabmioaeHue KJIETOK pacTeHuid u

B3aMMOCBS3b CTPOCHHUS U (DYHKIUH “KHBOTHBIX I0J] MUKPOCKOIIOM HA I'OTOBBIX
OpraHOU/IOB. MHKPONpenapaTax 1 X oNUCcCaHue»

10. | Knerounoe SLAPO. OnuckiBaTh CTPOEHUE SAPA IyKapHOT, JemoncTpamuu: Tabnuusl 1 mozaenu «Ctpoenue | 2.8 I'maBa
XpOMOCOMBI. MIePEYUCIIATh GYHKIUH CTPYKTYPHBIX BUPYCa», «XPOMOCOMBI», «XapaKTepHCTHKA FCHAY 2, Ne
Kom0nHnpoBaHHbIii ypok KOMIIOHEHTOB $1/Ipa, XapaKTepu30BaTh 2.8

CTPOEHHE U COCTaB XpOMaTHHA

11. [IpokapuoTnueckas KieTKa. 3HaTh 0COOCHHOCTH Jemoncrpanuu: Tabnuusl U Mmonenu «CtpoeHue | 2.9 I'maBa

Kom0unupoBaHHbIii ypok CTpOEHHS KiIeTkn», «CTpoeHHe KJIeTOK MpPOKapHoT | 2, Ne
TIPOKAPUOTHYECKOH JYKapHoOT» 2.9




KIJIICTKH, HAa3bIBATh YaCTH KJICTOK

12. | Peamu3anust HaciaeACTBEHHOM 3HaTh OCOOCHHOCTH peaTn3aiuu JeMoHCTpanum: TaOIUIIBI u | 2.10 I'naBa
nHpopMaIK B KIETKE HaCJIEJICTBEHHOH WH(OpMAalMK B KIETKE Moz «XpOMOCOMBD, «XapaKTepUCTHKA TeHa» 2, Ne
KoM0uHupoBaHHBIH YPOK 2.10
13. | Heknerounsie ¢opmbl 3HaTh OCOOCHHOCTH CTPOEHHS BHPYCOB, Jemoncrpamun: Tabmuisl 1 Mozenu «Crtpoenne | 2.11 I'maBa
KHU3HU. Bupychl. XapaKTepU30BaTh TAMbl POHUKHOBEHHUS BUpYCa» 2, Ne
Kom0unnpoBaHHbBIH YPOK upyca B KiIeTKy. OOBSICHATH CYIIHOCTh 2.11
BO3JICHCTBHS BUPYCOB Ha KJICTKY

14. | 3auet mo Teme «KieTka» 3HaTh 0COOCHHOCTH CTPOCHUS KIIETOK TecToBbIii KOHTpOABL/ Tect [ToBTOp
Ypox 00001eHus, MPOKAPHOT, SyKapUOT, PYHKIIUH Ne 2 «Ctpoenne u pyHKIHUHN UTh
KOHTPOJIsI, OIeHKH U OpraHouI0B KJIETKI» riaBy 2
KOPPeKIUH 3HAHU

15. | OPTAHU3ZMEHHBIN 3HATh ONpPENENCHHE TOHATH JleMoHCTpanuM: TaOIUIIBI u | 3.1 I'naBa
ypoBeHb ( 20uac) OpraHu3M, YMETh OOBACHATH Mojen «MHoroodpasue — opraHusmoB», «OOMeH 3, Ne
OpraHu3M — EIIMHOE LENOE. OCOOEHHOCTH CTPOEHHS KJIETKU BEIIIECTB M NPEBPAILECHIUS YHEPT U B KIICTKE) 3.1
MHOroo6pasue opraHu3MOB. OZHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraH
BBoaublii ypok

16. DHEPreTUICCKHid 0OMEH YMeTb OOBSACHATH, YTO TaKOE JemMoncTpanuu: Tabmumbsl 1 Moned «O0MeH 3.2 I'maBa
Ypok usydeHust u ACCHMWJISIIUSL W TUCCUMHIISIIHS BEIIIECTB M NPEBPAILECHIUS YHEPT U B KIICTKE) 3, Ne
MEePBHYHOTO 3aKpenIeHnst 3HaTh OCHOBHBIE JTAITBI 33
3HAHUi SHEPreTHYeckoro oOMeHa B KIIETKe

17. | Inactuueckuii oOMeH. Xapakrepucruka (OTOCHHTE3a, JemMoHcTpamuu: Tabauipsl 1 Mozaenu «O0MeH 33 I'maBa
®dotocuHTE3. €ro 5TaroB, 0COOEHHOCTH XEMOCHHTE3a BEIIIECTB M NPEBPAILCHNUS SHEPTHH B KIICTKE, 3, Ne
Ypok usyueHus u ®dorocunTe3 3.3
MEePBHYHOTO0 3aKpeneHust
3HaHMil

18. Henenue knetku. Muros 3HaTh CIIOCOOBI Jemoncrpamun: Tadmusl 1 Moaenu «CrocoOsl 34 I'naBa
Kom0unnpoBaHHbIii ypok Pa3MHOXKEHUS 6ecronoro pa3sMHOKEHHS 3, Ne

OpPraHu3MOB, J\p Ne3 «HUccnenopanme ¢a3 MUTO3a HA 3.4
XapaKTepU30BaATh MHKpoONpenapare KJIeTOK KOHYHKA KOPHI»
Oecronoe pasMHOKEHUE MUTO3
19. | PasmHOXeHne Oecroioe U CymHocts Oecronoro u JemoHcTpamun: Tabauusl 1 Moaeu «/lenenue 3.5 I'naBa
I10JIOBOE MI0JIOBOr'O Pa3MHOXEHUS, kiaetkuy», «llonoBble KIeTK», «OII0JO0TBOPEHUE Y 3, Ne
Kom0unnpoBaHHbIii ypok OILUIOOTBOPEHHMS, UX pacTeHui U KUBOTHBIX) 35
3HAYCHHE.

20. | Oopa3oBaHue TIOJIOBBIC 3HaTh (a3bl Meiio3a, Jemoncrpamun: Tabiuusl 1 Mozaenu «IlonoBbie 3.6 I'naBa

KJeTok. Meiios. PackpoiBathb KJIeTKW», «OII0A0TBOPEHUE Y PACTEHUH U 3, Ne
Kom0unupoBaHHblIii ypok Ouonoruyeckoe JKUBOTHBIX», 3.6
3HaueHHe Meiio3a «Dazpl melioza»

21 | OmnoporBopeHue CyIIHOCTB OIUIOOTBOPEHHUS, €TO Jemoncrpamun: tTabmuipl 1 Mozaenu «[lonoBbie 3.7 ['maBa
Kom0unupoBaHHbIii ypok 3HaueHue. MexaHu3M ABOWHOrO KJIeTKn», «OMI0A0TBOPEHUE Y PACTCHUI 1 3, Ne

OILUIOIOTBOPEHUS. Y LIBETKOBBIX JKUBOTHBIX», 3.7
pacreHuit «Da3pl Meno3a»

22. | UnguBuayansHOE pa3BUTHE OOBACHATH MPOLIECC Pa3BUTHSA JeMoHcTpamuu: TabIuIBl U MOJCIH 3.8 ['maBa
opranusma (OHTOT€HE3). JKUBBIX OPTaHM3MOB KaK «HauBuayaIbHOE Pa3BUTHE OPraHU3May 3, Ne
Kom0unupoBaHHbIi ypok pe3ynbTaT peanu3anun 3.8

HACIIEICTBEHHON
uHpopMaIHH.

23. | OHTOreHe3 ueyoBeKa. Ha3piBaTe neproasl OHTOrEHE3a, TecToBblii KOHTpOABL/ Tect JleMoHcTpammu: TaOIMIBl ¥ MOACIH 39 I'masa
PenponykTHBHOE 3/10pOBBE OMMCBIBATh MPOIIECC IMOPHOreHe3a, Ne3 «Pa3mHOKeHHE W «MHaMBUAYabHOE PA3BUTHE OPraHU3Ma 3, Ne




Kom0unnpoBaHHBIi yPOK

CpaBHUBATH 3apOABIIIN YCIIOBEKA U
APpYrux MJICKOIMUTAOIINUX U ICIIaTh
BBIBOJIBI HA OCHOBC CPaBHCHUA
OOBSICHATH OTpULATCIIBHOC BIIUSAHUC
AJIKOT'0JIs1, HHKOTUHA U HAPKOTHYICCKUX
CpEACTB Ha pa3BUTHUC 3apOAbIIa
YCJIOBCKA, BIMAHUC MYTAar¢cHOB Ha
OpraHusm

pa3BuTHE OPraHU3MOB)

3.9

24. | I'enernka — HayKa o 3HaTh CYIIHOCTH 3aKOHOMEPHOCTEH 3.10 I'maBa
3aKOHOMEPHOCTSIX HaCJIeZIOBaHMs, YCTAHOBJICHHBIE 3, Ne
HaCJIEZCTBEHHOCTH 1 I''Mennenem. OOBsICHAT 3HAUCHUE 3.10
HW3MEHYHBOCTH. THOPHUIONOrMYECKOT0 METO/Ia N3YUeHHUS
Kom0unnpoBaHHbIii ypok HACJIEICTBEHHOCTH

25. | 3aKkOHOMEPHOCTH XapakTepucTHKa 3aKOHOB JeMoHCTpanuu: TaOIUIIBI WU MOJEITH 3.11 I'maBa
HacCJIeZI0BaHMsI. Menpens. 3HaTh 1 yMETh «MonorubpuaHoe cKperBanuey, «Hemomnoe 3, Ne
MomnorubpuHoe TIPUMEHSTH OCHOBHEIE TTOHSTHS JIOMHHHPOBaHHE» 3.11
CKpEIIMBAHNE TEHETHKH, pelIaTh II/P  Nel «CocraBienne NpPOCTEHINNX CcXeM
Ypok usydenust u TeHETHYECKUE 3a71aun CKpeIHMBaHUD)

MEePBHYHOTO0 3aKpenIeHnst
3HaHMil

26. | 3aKOHOMEPHOCTH Cymsocts JemoncTpamyun: TabIUIBl ¥ MOJEITH 3.12 I'maBa
HacienoBanus. JuruopunHoe JUTHOPHTHOTO «/lurnOpuaHOEe CKpeIIuBaHUE) 3, Ne
CKpEIIUBAHUE. ckpemyBanysl. @opMynupoBaTh 3aKOH /P No2 «Pemenne 3JIEMEHTAPHBIX 3.12

. HE3aBHCHMOT0 HacienoBaHus. Ha3piBaTh reHeTH4ecKnX 3a1a1»
Ypok usydeHusi u YCIIOBHSI 3aKOHA HE3aBHCHMOTO
MEePBHYHOTO0 3aKpeneHust HacienoBaHus. COCTaBIISITH CXEMBI
3HAHUI JUTHOPHITHOTO CKPEIINBAHWS,
aHAIM3UPOBATh HX.
YMeTh pemars 3a/1aui 1o TeEME.

27. | XpomocoMHast Teopus DopMyaHpPOBaTh 3aKOH CLETJICHHOI'O Jemoncrpamun: Tadmuisl 1 Moaenu «[lepexpect 3.13 I'naBa
HaCJIeCTBEHHOCTH. HacnenoBanus T. Moprana. OObsICHAT XpoMocom», «CLEIUICHHOE HACIIEI0BaHUE 3, N\e
CueruieHHOe Hacjel0BaHue MNPUYKHY HAPYILICHUS CLEIUICHHS, 3.13
TEHOB Ouonoruyeckoe 3Ha4YeHUe epeKpecTa
Ypok usyueHust u XPOMOCOM.

MEePBHYHOIO0 3aKPernJeHHs!
3HAHUI

28. | CoBpeMeHHbIE MPEICTaBICHUS 3HaTh ompenesieHUE MOHATUS TeHOM JeMoHcTpamumn: TabauLBl U MOJCIH 3.14 I'naBa
0 reHe ¥ FeHOMe MIPUBOJIUTH MPUMEPHI B3aUMOJCHCTBUS «HacnenoBanue, CIEIUIEHHOE C TIOJIOM» 3, Ne
Ypok H3ydeHust u TE€HOB II/P Ne3 «PeleHne 31eMeHTAPHBIX 3.14
NMEePBUYHOI0  3aKpeluieHUs TeHEeTHYEeCKHX 3a/1a1»
3HAHUI

29. | I'eneruka momna. OOBACHATH MEXaHU3M JeMoHcTpamumn: TabIuIbl U MOJCITH 3.15 ['maBa
Ypoxk H3y4YeHUust " TE€HETUYECKOIO OIPEIEIECHUs «HacnenoBanue, ClETIIEHHOE C ITOJIOM» 3, No
NEePBUYHOr0  3aKpenJieHust 110J1a, IPUBOJIUTH IPUMEPBL 3.15
3HAHMIA MEXaHHU3MOB OIPEAEIECHHUS M0Na.

OOBACHATH IPHUYMHBL
COOTHOIIIEHHS MoNIoB 1:1,
MeXaHHU3MBI HacJIeJ0BAHUS
reMO(GMINK U 1aTbTOHU3MA.
AHanM3MPOBATH POJOCTIOBHBIE.
Pewath npocreiimue 3a1a4u Ha




CLEIICHHOE HACIEAOBAHME.

30. | HacnencrBennas Ha3biBate 1 onpenensaTs pa3auyHble BUAB JemoHcTpanyun: Tabmuisl 1 Monenn «Myrtarmm 3.16 I'maBa

(reHoTHIIMUECKAs)) H HU3MEHIHUBOCTH, OOBSCHATH MEXaHI3M 3, Ne
HEHACJIeICTBEHHAs BO3HUKHOBEHHS PA3IMYHBIX BHIOB 3.16
HN3MEHYHBOCTb. HM3MEHIHUBOCTH.
KoMm0uHupoBaHHbIi ypok 3HaTh CYITHOCTD
MyTallMOHHON
HW3MEHIHUBOCTH, BBISBIIATH
MIPUYUHBI MyTaIMi
31. | T'eHeTnka W 370pOBBE Ha3biBaTh OCHOBHBIE PUUKHBI TecroBbIit KOHTpOIE /TecT Nod JeMoHCTpanuu: TAOIUIBI W MOJEITH 3.17 I'maBa
YeJIoBeKa.. HaCJIEJICTBEHHBIX 3a00JICBaHUI YeIIOBEKa, «OCHOBBI T€HETHKID «HacnexncrBennsie 60s1€3HU YeoBekay, «BimsHne 3, Ne
Kom0ununpoBanHblii ypok METO/IbI IOPOIOBOIl TMarHOCTUKY, aJIKOr0JIM3Ma, HAPKOMAHUU, KypEHUS Ha 3.17
OOBSICHATB OIACHOCTh HACIIEACTBEHHOCTH)
OIIM3KOPOICTBEHHBIX OpakoB. OOBSCHATD
BIIMSTHHE MYTarcHOB Ha 3/10pOBbE
YeJIOBEeKa, BBISBIISTH HCTOUHUKI
MYTareHOB B OKpY)Karoliel cpeze
(KOCBEHHO)

32. Cenexus . 3HaTh LEHTPbI Jemoncrpamyun: Tadauisl 1 Moaenn «L{eHTper 3.18 I'maBa
OcHOBHBIE MHOT000pasus 1 MHOT000pa3Hs ¥ IPOMCX OXKICHUS KYJIBTYPHBIX 3, Ne
METOABl U TIPOUCX 02K IEHUS pacreHuit», «/IcKycCTBEeHHBIIH 0TOOPY, 3.18
JOCTIDKCHUS KYJIBTYPHBIX PacTCHHH, «"'ndpuan3ays) TEPMUH
Ypok usydeHus u YMETb OOBSICHATH 3aKOH OJIOTHSI
MEePBHYHOTO0 3aKpeneHust TOMOJIOTHYECKHX PSIIOB
3HaHMil HaCJIeICTBEHHON

HM3MEHYHBOCTH

33. | buorexHonorus, Haszeiats JeMoHcTpanuu: TaOInLIbI u mozenu | 3.19 I'maBa

KomOnHMpoBaHHbIii ypok OCHOBHBIE METO/IbI «MccnenoBanus B o0sacTi OMOTEXHOIOI I 3,Ne
CeJICKIIH PACTEeHUH, 3.19
JKMBOTHBIX
MHKPOOPTaHU3MOB, TIOHSATHE U CYIIHOCTb
OUOTEXHOIOr MU

34. | 3auer no Teme «OpraHu3zmM» 3HaTh OCHOBHbIE 3aKOHOMEPHOCTH TecToBblii KOHTpOABL/Tect IosTOp
Ypok 06001enus, HACJIEICTBEHHOCTH U U3MEHYUBOCTH, Ne5 UTh
KOHTPOJIsI, OIIeHKH U OCHOBHBIE METO/IBI U JOCTIKECHUS «3aKOHOMEPHOCTH TJIaBbI
KOppeKIUN 3HAHUHI COBPEMEHHOM CeJIeKIIUU HACJIEICTBEHHOCTH 1 1-3

HU3MEHYHBOCTH

3a OCHOBY B3siTa MporpamMma cpeiHero oodmiero odpazoBaHMs 1o Ouonoruu st 6azoBoro u3ydenusi 6uonoruu B X — XI kmaccax W.b.Aragonosa, B.M.Cuornazosa (nuaus H.M.Conuna) u

Crangapt cpefHero (II0IHOro) ooIiero 0opa3oBanus Mo OUOIOruu (6a30Bbli YPOBEHB).
BUOJIOT'USA KAK HAYKA. METO/J bl HAYUYHOI'O IIO3HAHUMSI (4 yac)
OOBeKT U3ydeHus OUOIOruu — JKuBast npupoa. OTINYUTENbHbIC IPU3HAKU JKHUBOW TIPUPO/IBI: YPOBHEBAs Opranu3anusi u 3Bontoius. OCHOBHbBIC YPOBHU OpraHU3alMU XKUBOW MPUPOABL. buoiocuueckue
cucmemw’”!. CoBpeMeHHasI eCTECTBEHHOHAYUHAS KAPTUHA MUPa. Poib GHONOTHYECKHX TEOpHid, Uaeil, TumoTe3 B ()OPMUPOBAHUM COBPEMEHHOI €CTECTBEHHOHAYYHOM KapTHHBI MUpa. MeTo/IbI TIO3HAHUS
JKUBOM MPUPOJBL.
Hemoncmpayuu
buronoruyeckue cucremMbl
YpOBHHU OpraHM3aluy >KUBOM IPUPOBI
MeTtoap! MO3HAHUS KUBOW TPUPOIBI
KJIETKA (11 vac)
PasBurue 3nanumii o xknetke (P.1yk, P.Bupxos, K.bap, M.ILneiioen u T.Illeann). Knerounas teopus. Ponb ki1eTo4HON TE€OpUH B CTAHOBJICHHH COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHHBI MUpA.
XUMUUeCcKuil cocTaB KJIETKU. POk HEOPraHNUECKUX M OPTraHUYECKHX BEIIECTB B KIETKE H OPTaHU3ME UelIOBeKa.
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Crpoenne kineTkd. OCHOBHBIE YaCTH U OPTaHOMB! KIETKH, X (DYHKIUH; JOSIEPHBIC U SAepHble KISTKHA. Bupycsl. Mepsl npoHIakTHKK pacIpoCTpaHEeHUs BUPYCHBIX 3aboneBanuii. [Ipodumakruka
CIIa. Ctpoenne u dyskimm xpomocoM. JJHK — HocuTens HacnencTBeHHONH wH(OpManuu. Yogoenue monexynvt JJHK 6 xnemie. 3HaueHHE MOCTOSHCTBA YMCIa U (POPMBI XPOMOCOM B KJIETKax. ['eH.
I'enernueckuii kox. Ponb 2enos 6 buocunmese benxa.

Hemoncmpayuu

CrpoeHne MOIEKyIbl OeKa

Crpoenne monekynsl JJHK

Crpoenne monexynsl PHK

CTpoeHHe KICTKH

CrpoeHne KJIETOK IPOKapHOT U SYKapHOT

CrpoeHue Bupyca

XpoMOCOMBI

XapakTepucTHKa TeHa

Y nBoenue monexynsl JJHK

Jlabopamopnuie u npaxmuueckue padomaol

W3ydenne cTpoeHNs pacTUTEIBHOM 1 )KUBOTHOH KIIETKH MOl MUKPOCKOIIOM.

OPT'AHM3M ( 204ac)
Opranusm — euHoe Lenoe. MHo2oobpasue op2anuzmos.
OOMeH BenIecTB U MPEeBpaIeHHsT SJHEPTUH — CBOWCTBO JKUBBIX OpraHU3MOB. Ocobennocmu oOMena eewecms y pacmeHutl, JHCUGOMHbIX, bakmepuil.
Pa3zmHOXEHME — CBOWCTBO OpraHn3MOB. JlelieHne KIIeTKH — OCHOBA POCTa, Pa3BUTHUS U pa3MHOXKEHHUS OpraHn3MoB. [lomoBoe u Gecrionoe pa3MHOKEHHE.
OmionoTBOpeHNeE, €ro 3HaUeHue. Jckyccmeennoe onvlienue y pacmenutl u oni000meoperue y HCUBOMHbIX.
WunuBnayansHOe pa3BuTHE opraHn3ma (oHToreHes). [IpiurHbI HapyIeHni pa3BUTHs oprann3MoB. MHIuBUIyabHOE pa3BUTHE YelloBeKa. PenpoaykTuBHOE 310poBbe. [TocaencTByS BIMSHUS aIKOr oIS,
HUKOTHHA, HAPKOTHYECKUX BEUIECTB HA Pa3BUTHE 3apOJIBIIIA YEIOBEKa.
HacnencTBeHHOCTh ¥ I3MEHYMBOCTD — CBOWCTBa OpraHn3MoB. ['eHeTHKa — Hayka O 3aKOHOMEPHOCTSIX HACJIeJICTBEHHOCTH U W3MEHUYMBOCTH. [.MeHIeIh — OCHOBOIONIOXKHUK TeHETHKH. | eHeTHdeckast
TEPMHUHOJIOTHSI ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH HaCJIeJOBaHUsI, ycTaHOBIeHHbIe [ . Mennenem. Xpomocomnasn meopusi nacneocmeennocmu. CoBpeMEeHHBIE TIPECTaBICHHS O TeHE U TeHOME.
HacnencTBeHHass W HeHacJe[CTBEHHass M3MEHYMBOCTh. BIIMSIHME MyTareHOB Ha OpPraHM3M 4YeloBeKa. 3HaueHHe TeHEeTHKH JUIl MEIWIIMHBI W ceJeKuuH. HacienoBaHue mpu3HakoB y desoBeka. [lonogvle xpo.
Cyennennoe c nonom Haciedosanue. HacnencTBeHHbIe O0JIE3HU YeNIOBEKa, UX MPUYMHBI M IPOQUIAKTHKA.
I'eneruxa — Teoperndeckas ocHoBa cenekimu. Cenexuust. Yuenue H. M. Basunosa o yenmpax mno2000pasusi u npoucxodcoenus Kyivmyphoix pacmenui. OCHOBHBIE METOJBI CEJICKIINH: THOPUAN3ALINS, UCKYCCTBEHHBIH
BuorexHomnorus, ee 10CTHXEHHS, NEPCIIEKTUBbI Pa3BUTHSL. DTHYECKHE aCTIEeKThl Pa3BUTHSI HEKOTOPBIX HCCIIEIOBAHUI B OMOTEXHONIOI MY (KIIOHUPOBAHHE YEIOBEKA).
Hemoncmpayuu
MHoroo6pasue opraHu3MoB
OOMeH BeLIeCTB U NPEBPAILEHHS SHEPTUH B KJICTKE
dotocuHTE3
Jenenue kinetku (MUTO3, ME03)
Crioco0bI 6ECIoNoro pa3MHOKECHHS
IonoBeie kneTkH
OIUI0JOTBOPEHUE Y PACTEHHUN U HKUBOTHBIX
VHauBuayallbHOE pa3BUTHE OpraHU3Ma
MoHOrHOpUIHOE CKpELBaHUE
JurubpuaHoe cKpelBanue
[Iepekpect xpomocom
Henonnoe noMmunupoBanue
ClenneHHOe HaclIeI0BaHUE
HacnenoBaHue, CLICTUICHHOE C T10JI0M
HacnencrBeHHble 00I€3HN YeNIOBeKa
BinstHue ankoronusMa, HApKOMaHUH, KypeHHs Ha HACJIEICTBEHHOCTD
Myrauuu
MomubukaMoHHas H3MEHYHUBOCTh
LleHTpbl MHOr0OOpa3us ¥ POUCXOXKIICHHS KYJIBTYPHBIX PACTECHUH
HckyccTBeHHBIH 0TOOD
I'ubpuanzanus
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HUccnenoBanus B 001acT OHOTEXHOIOT T

Jlabopamopnvie u npaxkmuueckue paoonmut

CocTaBieHIe IPOCTEHIINX CXEM CKPEIINBAHUS

Pemenne sneMeHTapHBIX TEHETHUECKUX 3a1ad

BEIsIBIIEHNE HCTOYHUKOB MYTareHOB B OKPY)KaIOIIeH cpeie (KOCBEHHO) M OLIEHKA BO3MOKHBIX ITOCIEICTBUI MX BIIMSHUS HAa OPTaHU3M

BUJ (21 4ac)

Hcropust 3BOMIONMOHHBIX Hpaeil. 3nauenue pabom K.Jlunnes, yuyenus JK.b.Jlamapka, 3BomronnonHoi Teopun Y.JlapBuHa. Porms 3BONMIONMOHHON Teopuu B (OPMHPOBAHHU COBPEMEHHOH
€CTEeCTBEHHOHAYYHOH KapTWHBI Mupa. Bua, ero kpurepum. Ilomymsims - CTpyKTypHas eIMHWIIA BHAQA, €IWHWIA OBONIONWHU. JIBIDKyIIME CHIIBI DBOJIONMH, HUX BIMSHHE Ha TEHO(OHT
nonyisimn. Cunmemuueckas meopus 26omoyuu. Pesynsrats! sBomormy. CoxpaHeHHe MHOr00Opasnsl BUIOB KaK OCHOBA YCTOHYMBOro pa3BHUTHS Ouocdepsl. IIpudauHbl BEIMUpaHus BUAOB. buonocuyeckuii
npozpecc u buono2uYecKull peepecc.

I'mnotessr porcxoxaeHust )KU3HA. OTIHYUTENIbHBIE TPU3HAKH )KUBOTO. Y CIIO)KHEHHE JKUBBIX OPTaHW3MOB Ha 3eMJIe B IPOIIECCE SBOTIONUH. [ MIIOTE3BI NPONCXOXKAEHHS YelloBeKa. Jloka3arenscTBa
POJCTBA UENIOBEKa ¢ MIEKOMHUTAIOIIMMH KUBOTHBIMU. DBOJIIOLHS YelIoBeKa. [Ipoucxodicoenue uenogeueckux pac.

Hemoncmpayuu

Kpurepuu Buna

[Momynsimust — cTpyKTYpHasl €IUHHUNA BHA, ANHALA SBOIIOIH

JBIKyIIye CHIIBI 3BOJIOIUH

Bo3HukHOBEHNE 1 MHOT00Opa3ne MPHCIIOCOOTIEHHH Y OpraHI3MOB

O0pazoBaHKe HOBBIX BUJIOB B IIPUPOIE

DBOJIONHSI PACTUTEIEHOTO MHpPA

DBOJIONHS )KUBOTHOT'O MUpA

Penkue n ncuesaromye BUIBI

®DopMBI COXPaHHOCTH UCKOMIAeMBIX PACTEHHH M )KUBOTHBIX

JIBHKyIInE CHIIBI AaHTPONOrEHE3a

ITpoucxoxaeHne yenoseka

[IponcxoxaeHne 9eoBeYecKuX pac

JlabopaTopHble M MPpaKTUYECKUE PAdOTHI

W3ydyeHne MOpQOIIOrHIecKoro KpUTepHs BUa Ha XXUBBIX PACTEHHSX WM repOapHBIX MaTepuaiax

BeIsiBIICHHE H3MEHYMBOCTH y OCOOCH OJIHOrO BUJA

BeisiBiieHMe npHCocoOJICHUH Y OpraHU3MOB K cpezie OOMTaHus

9KOCHCTEMBI (13 uac)

Okonornueckue (akTopbl, MX 3HAYEHHE B JKM3HM OPraHU3MOB. Buonocuueckue pummbi. MEXKBHIOBbIC OTHOLICHUS: Iapa3sHTH3M, XHUIIHHMYECTBO, KOHKYpPEHLMs, cUMOuo3. BumoBas u
MPOCTPAHCTBCHHAs CTPYKTYpa dKocHcTeM. [IuieBble CBSA3M, KPYroBOPOT BEILIECTB U MPEBPAILCHHUs SHEPTUU B 3KOcHCTeMax. [IpHYMHBI yCTOWYMBOCTH U CMEHBI 3KOcUCTeM. VIcKyccTBEeHHBIE COOOIIecTBa —
arpoIKOCHCTEMBI.

Buocdepa — rinodanbHast skocucrema. Yuenue B. . BepHanckoro o 6uocdepe. Poib sxuBbix oprannzmMoB B 6uocdepe. buomacca. buonocuueckuii kpyeogopom (na npumepe Kpy2o8opoma yenepooq,).
Deomoyus buocgheput. I'nodaabHbIe IKOIOrMYECKHE TPOOIEMBI U IyTH UX pelneHust. [locieicTBrs esITeIbHOCTH YelloBeKa B OKpyKatoleii cpene. [IpaBuia roBeeHus B IPUPOJHON cpee.

Hemoncmpayuu

Okonornueckre (pakTopbl U UX BIMSAHHE HA OPraHU3MBI

Buonoruueckue puTMbl

MeKBHUI0BbIE OTHOLICHHUS: TTAPA3UTH3M, XHIIIHUYECTBO, KOHKYPEHIIHs, CUMOKO03

SIpycHOCTb PAaCTHTEIBHOIO COO0IECTBA

[uiieBsle nenu u cetu

DKosoruueckas nupamuga

KpyroBopor BewiecTs ¥ NpeBpaleH:si SHEPTHU B S3KOCUCTEME

Oxocucrema

Arposkocucrema

Buocdepa

Kpyrosopor yriepona B 6uochepe

Buopaznoobpazue

I'moGanbHbIE SKOIOrHYECKHE TPOOIEMBI

ITocnencTBust IEATENLHOCTH YEIOBEKA B OKpYXKaloIlel cpeie

Buocdepa u yenosek
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3anoBeTHUKY W 3aKa3HUKH Poccun
JlaGopaTopHbIe H MPaKTHYecKHe padoThI

Ber1sBrIeHUE aHTPONIOrE€HHBIX U3MEHEHUH B 9KOCHCTEMAX CBOCH MECTHOCTU

CocTaBieHHe CXeM Iepeiadll BeIECTB U SHEPruH (Iienel MITaHus)

Pemenne sKomIOrnIecKux 3amad

AHanm3 ¥ OIeHKa MTOCIIEICTBUI COOCTBEHHOH NEATEIFHOCTH B OKPYIKAIOIIEH cpesie, II00aNbHBIX 3KOJIOTHIECKUX IPOOIeM 1 ITyTel MX PeIIeHHs

PaGouyast mporpamma no 6uosoruu no Kypey«Oouas o6uosnorusi». 11 kiaace
( 1 4ac B Hegesmi0, 34 yaca 3a roj, pe3eps — 1 yac)
1.IlosicHuTEILHAS 3aMHCKA

PaGouas nporpamma no 6uonorun muann YMK H.M.ConuHa cocrasieHa Ha ocHoBe DeziepanbHOro rocyiapcTBEHHOr0 00pa3oBaTeIbHOro CTaHaapTa o01ero oopa3oBaHus U CpeiHero (I0JIHOro) ooLero
oOpa3oBaHus, TpeOOBaHNI K pe3ylIbTaTaM OCBOSHHSI OCHOBHOH 00pa30BaTeIbHOM MpOorpaMMBbl OCHOBHOTO 0011Iero o0pa3oBanust, @yHIaMEeHTaIBHOTO s/Ipa cofepiKaHust o01ero o0pa3oBaHusl, IPHUMEPHON
nporpammsl 1o 6uonornn H.U.Connna, B.B. 3axaposa, E.T. 3axaposoii (5-9 kiacc) 1 npuMepHOH IporpaMMel IO OMOJIOTHH CpeHero (TonHoro) odmero oopasoBanust V.b. Aradonooii, B.J1.CuBormnasosa
(10-11 xacc.ba3oBerit ypoBeHs)
B paboueii mporpamMmMe y4TeHBI HASH U MOJIOKeHHsT KOHIeTIiN 1yXOBHO-HPAaBCTBEHHOTO Pa3BUTHS M BOCIIUTAHMS JIMYHOCTH rpakaannHa Pocenn, [IporpaMmer pa3sButyst 1 OpMHUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX IeHCTBHI, KOTOpBIE 00eCcIeYnBaIOT (OPMHUPOBAHUE POCCUIICKON IpaXkJaHCKON MIEHTHIHOCTH, OBJIaJCHUE KITIOYEBBIMH KOMITETEHINSIMH, COCTABIISIOINMH OCHOBY JUISI CAMOPA3BUTHS U
HETIPEephIBHOTO 00pa30BaHus, IIEJTOCTHOCTH OOIIEKYIBTYPHOT 0, TMYHOCTHOTO U ITO3HABATEIFHOTO Pa3BUTHSI 00YJIaIOMMXCsl, KOMMYHUKATUBHBIX KQUeCTB JIMIHOCTH.
Kypc 6nonorun va crynenn 10-11 xmacca(6a30BbIii ypoBeHb)HaNpaBiieH Ha ()OPMHPOBAHUE Y 00YJAIOIIMXCST 3HAHUH O )KMBOW TPUPOJIE, €€ OTIMIUTENBHBIX IIPH3HAKaX — YPOBHEBOH OpraHW3alny U
9BOJTIOIMY, TIO3TOMY NPOrpaMMa BKJIIOUAET CBEJICHUS 00 00X OHOIOTHYECKHX 3aKOHOMEPHOCTSIX, TPOSIBIISTFOIIMXCSL HA Pa3HBIX YPOBHSIX OpTraHM3aIMH XUBOH npupoasl. OTOop conepskaHus Ha 6a30BOM
YPOBHE HPOBENIEH C YIETOM KyIbTypOCOOOPA3HOT0 MOAXO0/A, B COOTBETCTBIH C KOTOPHIM 00YydJaromiecs JODKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUNMBIE U OPMHUPOBAHUS 00IIEH KyIbTypHI,
OIIpeIeIISIIONINE aIeKBaTHOE TI0BEJICHHE YeJIOBeKa B OKpY>Karollel cpezie, BOCTpeOOBaHHEIE B KM3HU U MPAKTHIECKON JIESITEFHOCTH. B cBsI3H ¢ THM Ha 6a30BOM ypOBHE B TEMAaTHYECKOM IUIAHWPOBAHUI
0co00e BHIMaHHKE yAEIEeHO COIAEPIKaHMIo, JISKAIIeMy B OCHOBE ()OPMHUPOBAHNS COBPEMEHHOH eCTeCTBEHHOHAYIHOH KapTHHBI MUPA, IIEHHOCTHBIX OPHEHTAINH, PeaTH3yoNeMy TyMaHU3aIHIo
OHOIOrNYeCcKOro 00pa3oBaHMsI.
Iporpamma mo Guonoruu st 10-11 knaccoB Ha 6a30BOM YpOBHE CTPOUTCS C YUETOM CIEIYIOLIHMX CONlepIKaTeIIbHBIX JINHUI:
-OTJIMYHUTEINIBHBIE 0OCOOCHHOCTH KHBOW TPHUPOJIBI;
-ypOBHEBast OpraHU3aLHs )KUBOI MPUPOJIBI;
-3BOJIFOLHIA.
B coorBercTBuM ¢ HUMU B 11 Kitacce BBIJEIEHBI CIIEAYIONINE pasensl: ««Bum», «IKocucTeMby.
Pabouvast mporpamma mo kypcy «O6mast Guonorus» npeaHa3HadeHa Ui u3ydeHust ononorun B 11 kiacce cpenneii o0reodpa3oBaTesibHOM MIKOIBI (0a30BbIil ypoBeHb) 1o yueOHuky B.1.CuBoriasosa, 11.B.
AradonoBoii, O6uiast 6uonorus. bazoBeiil ypoBeHb u yrityOJieHHBIH ypoBeHb 11 Kitacc, yueOHHK-HaBHraTop: yaeOHHK 11l 001eo0pa3oBaTenbHbIX yupexaenuit. M.: [lpoda. YdeOHuK BXomuT B
(benepalbHbIi IepeyeHb YyUeOHNKOB PEKOMEHIOBAaHHBIX (IOMYLIEHHbIX) MUHUCTEPCTBOM 00pa3oBanus 1 Hayku Poccuiickoit deneparyy K UCIIONB30BaHUIO B 00pa30BaTEIbHOM IIPOLIECCE B
o01eobpa3oBaTeIbHBIX yupexkaeHusx, Ha 2020-2021 yueOHblit rog. YueOHuk mmeet rpud «PekomennoBano» MunucrepcTBoM o0pa3oBanus U Hayku Poccuiickoit @enepanmimy.
Mecro npeamera B yueOGHOM ILIaHE
B cootBeTcTBUM C (eepantbHBIM 0a3UCHBIM y4eOHBIM IUIAHOM B paMKaX CpPeAHero (IIOIHOro) o0IIero o0pa3oBaHus U B COOTBETCTBUH C yueOHBIM TiaHoM mikoibl Ha 2020-2021 y4eOHbIl rox 1aHHAs
IporpamMMa paccurMTaHa Ha IpernojaBaHue Kypca ouonoruu B 11 kinacce B o0beme34 yaca B rog, u3 pacuera 1 4ac B HEZeIIO.
Iporpamma no Guonoruu st 11 kiacca npegycMaTpuBaeT H3ydeHHe YYalMMHUCs TEOPETHYESCKHUX U MPHUKJIAJAHBIX OCHOB 0011eil Ononoruy. B Hell HaluTi OTpa)keHUe 3a/1auy, CTOSIIINE B HACTOSIIIEE BPEeMst
repez; OMOIOrMYeCKO HAyKOH, pelIeHHe KOTOPIX HAIPaBJICHO Ha COXPAHEHHE OKPYXKAIOIEH NPHUPOJIbI U 3710pOBbs yenoBeka. Oco0oe BHUMAHUE Y/IEIEHO SKOJIOIHYECKOMY BOCIIUTaHHIO.
V3yueHue 1aHHOrO Kypca OCHOBBIBAETCS HA 3HAHUSAX YYAIUXCS, TIOyYCHHBIX IIPU H3Y4EHUH OMOIOrMYECKUX JUCLMILIMH B MIAIIINX KJIACCaX U SABIISETCS MPOIOKEHUEM JIMHUM OCBOSHHS OHOJIOrMYeCKHX
JCLIMILUINH, HA4aTol paHee B 5-9 Kiaccax U sBIISETCS NPOfOIDKeHNneM Kypea 10 kinacca H, Takxke, OCHOBAHO Ha 3HAHMSX y4alluXcs, IPHOOPETEHHBIX Ha YPOKaX XUMHHU, GU3UKH, HCTOPHH, Teorpaduu.
W3yuenue Kypca HarpapieHoO Ha OPMHUPOBaHHE y YHAIIMXCSl €CTECTBEHHOHAYYHOIO MUPOBO33PEHHS, IKOJIOTMYECKOTO MBIIIIEHUS U 3710pOBOro 00pa3a )KU3HHU, Ha BOCIIUTaHHE OEPEeKHOr0 OTHOLICHHUS K
OKpYXarollen cpeze
Jlnst nproOpeTeHus PaKTHYECKUX HABBIKOB M YMEHHUH M IIOBBIILICHHUS YPOBHS 3HAHUH B IIPOrpaMMy BKJIFOUYEHbI J1a00paTOpHbIE pabOThl M MPAKTUYECKUE PAOOTHI, IPElyCMOTPEHHBIE IIPOrPAMMON, KOTOpbIE
MPOBOJIATCS IIOCIIE MOAPOOHOr0 MHCTPYKTAXKa M O3HAKOMJICHHUS YHallMXCsl C PaBUJIaMH TEXHUKH Oe3omacHocTH. Bee tabopaTopHblie paboTh! SBISIOTCS STallaMi KOMOMHUPOBAHHBIX YPOKOB U MOT'YT
OLICHUBATHCA 110 YCMOTPEHHIO YYUTEIIS.

1.2.Mcnionp3yeMblii yueOHO—METOIMICCKHI KOMILIEKT
OCHOBHas UTEpaTypa.

1. [porpamma cpeasero (momHoro) obiero odopazoanus no 6uonoruu 10-11 kiaaccel. ba3oelit yposens , aBTopsl M.B. Aradonosa, B.1.CuBornazos (CO0pHHK porpaMm st 001eo0pa3oBaTebHbIX
yupexxaenuii. [Ipuponosenenue. 5 kiace. bronorus. 6 — 11 kacest. M.: [Ipoda, 2017
2. Cusornasos B.U., AradounoBa U.b. Buonorus. O6mrast 6uosorust 11 kiaacc: 6a30BbIil U yriTyOJIeHHbIH ypoBHY, yaeOHUK-HaBuratop .M.:[poda.2018

JlononHuTenbHas aureparypa.
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Koznosa T.A. O6mas 6uonorus. ba3ossrit yposens. 10-11 kmacesl: MeTomudeckoe mocodue k yaebnuky B.W.CuBornaszosa, 1.b. Aradonooi, E.T.3axapoBoit «O0mas 6uonorus. ba3oserii ypoBeHb)/
T.A.Ko3nosa, U.b.Aradonosa, B.1.CuBormna3zos. — 2-¢ u31., crepeotun. — M.: [poda

HNuTepuer-pecypcbl:

http://bio. 1september.ru/ - razera «buonorus» (mpuiIokeHue K rasere «1 ceHTIOps»);

www.km.ru/education - yaeOHbIe MaTepHaisl U clioBapy Ha caiiTe «Kuprmt u Medomuiiy.

Harnsgasre mocoowust.

1. Komriekr Tabnuir mo o61meit 6Homorum.

2. Ha6op mukpomnpenaparo mo obrieii OHoiIorum.
3. MHUKpPOCKOITBI

4 Pazgarounslii Mmarepuail.

1.3. Ilnanupyemble pe3ynbTaThl OCBOSHHS yIeOHOro peMera, Kypea.

IIpenmerHbie

1. B mo3HaBareNbHOM (MHTEILICKTYAIBHOMH) cdepe:

-XapaKTEePUCTHUKA COZlep KaHMsI OMOJIOrMIECKUX TeOpHi (KIeTouHas1, sBotoroHHas Teopus Y. [lapsuna); yaenus B. V. Bepraznckoro o 6uocdepe; 3akonos I'. Menzens, 3akOHOMEpHOCTEI N3MEHINBOCTH;
BKJIaJ[a BBLIAIOIINXCS YYEHBIX B pa3BUTHE OHOIOIMYECKOI HAYKH;

-BBIJICJICHHE CYIECTBEHHBIX MMPU3HAKOB OMOJIOTHUECKUX 00BEKTOB (KIIETOK: PACTUTENBHBIX M )KUBOTHBIX, IOSIEPHBIX H SIEPHBIX, TIOJIOBBIX M COMAaTHYECKHX; OPTaHU3MOB: OJHOKJIETOUHBIX 1
MHOT'OKJIETOYHBIX; BHJIOB, 9KOCHUCTEM, OHOC(hepsI) 1 TporeccoB (0OMEH BEIeCTB, pa3MHOXKEHHUE, JIeNIeHNe KIIETKH, OIUIOJJOTBOPEHHE, ISHCTBHE HCKYCCTBEHHOTI'O M €CTECTBEHHOr0 0TOO0pa, (hopMUpOBaHHE
TIPUCTIOCOOIEHHOCTH, 00pa30BaHIe BH/IOB, KPYrOBOPOT BEUIECTB U IPEBPAIIEHHs SHEPTHH B 9KOCUCTEMAaX U Orocdepe); 00bICHEHHE POl OHOJIOTHH B (POPMUPOBAHNH HAYYHOI'O MUPOBO33PEHMS; BKJIaa
OHMOJOTHUYECKUX TEOPHH B (POPMHUPOBAHNE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPa; OTPHLATEIIEHOTO BIVSIHUS aJIKOTOJIsI, HUKOTHHA, HAPKOTHUECKNX BEIIECTB Ha Pa3BUTHE 3apOJIbIIIa YeJIOBEKa;
BJIMSTHHSI MyTareHOB Ha OPTaHM3M UYeJIOBEKa, SKOJIOTMYECKNX (haKTOPOB Ha OPraHW3MBI; PUYHH SBOIIOIHN, H3MEHIEMOCTH BHIOB, HapyIICHUI pa3BUTHS OpPraHU3MOB, HACIIECTBEHHBIX 3a00JIeBaHNH,
MYTaIHi, YCTOHYMBOCTH U CMEHBI 3KOCHCTEM;

-TIpUBE/ICHNE JIOKA3aTeNbCTB (apryMEeHTAINs) €ANHCTBA )KUBOIM U HEXHUBOW TPHUPOJIBI, POJICTBA KHUBBIX OPTaHM3MOB; B3aUMOCBSI3€il OPraHU3MOB U OKpYKaroIel cpebl; HEOOXOANMOCTH COXPAHEHUS
MHOr000pa3us BU/IOB;

-yMEHHE TI0JIb30BaThCS OUOIIOTMYECKOl TEPMHHOIOIHEH 1 CHIMBOJIMKON;

-pelIeHne MEeMEHTaPHBIX OMOJOTMYECKUX 3a]a4; COCTaBJICHUE JIEMEHTAPHBIX CXEM CKPEIMBAHHUS U CXEM IIePEeHOCa BEIIECTB M SHEPTHU B KOCHCTeMax (1IeTH IINTaHUs);

-onucaHue oco0ei BUIOB 0 MOP(HOIOTHIECKOMY KPUTEPHIO;

-BBISIBJICHHE M3MEHYHBOCTH, TIPUCIIOCOOIEHHI OPraHU3MOB K CpeZie OOUTaHMUS, HICTOYHUKOB MYTareHOB B OKpYXarollei cpene (KOCBEHHO), aHTPOIIOIeHHBIX H3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH;
N3MEHEHHMH B 9KOCcHCTEeMaxX Ha OHOTIOrMYECKUX MOJEIIX;

-CpaBHEHHE OMOJIOrMYECKUX 00BEKTOB (XMMHYECKHI COCTaB TEJ KMBOI U HEXUBOH IPUPOABIL, 3aPOIBIIIH YEJIOBEKA U JPYTHX MICKOIUTAIOIIHUX, P UPOAHBIE 3KOCUCTEMBI H arpO3KOCUCTEMBI CBOSH
MECTHOCTH), IPOLIECCOB (€CTECTBEHHBII U MCKYCCTBEHHBIH 0TOOp, N0I0BOE 1 Gecronoe pa3MHOXKeHHE) U GOPMYIMPOBKA BBIBOJOB HAa OCHOBE CPaBHECHUS.

2 .B 1IeHHOCTHO-OpUEHTALMOHHOM cdepe:

-aHaJIM3 U OLICHKA PA3JIMYHBIX THIIOTE3 CYLIHOCTH XKU3HHU, IPOMCXOXKACHHUS KU3HU U YEJIOBEKa, TI100aIbHBIX SKOJIOTMYECKHX NPOOJIEM U IyTeil UX PeIeHNs, OCIeICTBII COOCTBEHHON NeATENbHOCTH B
OKpYKarolien cpeze; Ouonornieckoi HHGOpMAaIKH, MOTyIaeMON U3 Pa3HbIX HCTOUYHHUKOB;

-OLICHKA ITUYECKHUX aCIIEKTOB HEKOTOPBIX MCCIIEIOBAHUI B 00J1aCTH OMOTEXHOJIOTMH (KIIOHMPOBAaHUE, HCKYCCTBEHHOE OIIOJOTBOPEHHE, HATIPABICHHOE H3MEHEHHE T€HOMA).

3. B cdepe TpynoBoii nesTenbHOCTH:

- OBJI3/ICHUE YMEHUSMH U HaBBIKAMH IIOCTAaHOBKH OHOJIOTMYECKHMX SKCIIEPUMEHTOB U O0BSACHEHUS UX PE3YJIbTaTOB.

4. B cdepe ¢pusmyeckoil nesTeIpHOCTH:

-000CHOBaHHUE U COOMIOACHNE Mep NPOHIAKTHUKY BUPYCHBIX 3a00/1€BaHUM, BPEHBIX IIPUBBIYEK (KYPEHHE, aJIKOTOJIM3M, HAPKOMAaHWs); IPAaBHII IIOBEICHUS B IPUPOJHOH cpene.

MeramnpeameTHbie:

-OBJIaJICHUE COCTABJIAIOLIMMHI UCCIIEOBATEIbCKON U IIPOSKTHOM JEATENbHOCTH, BKIIOYAs YMEHHUSI BUJETh IPOOJIeMy, CTaBUTh BOIIPOCHI, BBIABUI'aTh TUIIOTE3bl, 1aBaTh ONPE/ICICHHS IOHATHSM,
Ki1accu(ULIUPOBaTh, HAOIIOAATh, IPOBOAUTH SKCIIEPUMEHTBI, JIeJIaTh BHIBOBI U 3aKIIIOUEHHS, CTPYKTYPUPOBATh MaTepHall, O0bICHATD, I0KA3bIBaTh, 3aLIUILIATH CBOU HJIEH;

-yMeHHe paboTaTh ¢ pa3HBIMU UCTOYHUKAMH OMOJIOrMYECKOH MH(pOpMAIMK: HaXOIUTh OHOJIOTMYECKYI0 MH(GOPMALIMIO B Pa3INYHbIX HCTOYHHKAX (TEKCTe yueOHMKA, HAYYHO-TIOMYJIAPHOM JInTepaTtype,
OHMOJIOTUYECKUX CIIOBAPSIX U CIIPABOYHHKAX ), AHATU3UPOBATh U OLCHUBATh HH(OPMAILIHIO, Peodpa30BbIBAaTh HHPOPMALIUIO U3 OIHOM (HOPMBI B IPYTYIO;

-CIIOCOOHOCTB BBIOMPATBH LIEJIEBbIE H CMBICIIOBBIC YCTAHOBKH B CBOMX JEHCTBUSAX U MOCTYIIKAX MO OTHOLICHUIO K KMBOH PHUPOJIE, 3710POBBIO CBOEMY M OKPY)KAIOLINX;

-YMEHHE aJIeKBaTHO MCIIOIb30BaTh PEYEBbIC CPEACTBA I JUCKYCCHHU U apryMEHTAlUK CBOEH MO3UILIMI, CPABHUBATH PAa3HBIC TOUKH 3PEHUs, apTyMEHTHPOBATh CBOIO TOUKY 3PEHHMS, OTCTauBaTh CBOIO
TIO3HLIHIO.

JInunocTHbIE:

-peanu3aiys STHYECKUX YCTAHOBOK MO OTHOLICHHIO K OHOJIOTMYECKUM OTKPBITHSM, UCCICI0BAHUSIM H UX PE3Y/IbTaTaM;

-IIPU3HAHUE BBICOKOH IIEHHOCTH XU3HU BO BCEX €€ MPOSIBICHHUSX, 30POBbSI CBOCTO U JIPYIHX JIIO/IeH, peau3alliii YCTaHOBOK 3/10pOBOT0O 00pasa U3HU;
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-c(hOpMUPOBAHHOCTD TIO3HABATENBHBIX MOTHUBOB, HANIPABJICHHBIX HA MOIyIEHIE HOBOTO 3HAHKS B 00JIACTH OHOJIOTHH B CBSI3U ¢ Oymymieii mpoeccHOHATBHON eSTEIFHOCTHIO HIIN OBITOBBIMH IPOOIEMaMH,
CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3[OPOBBS M SKOJIOTHUECKOH OE30ITacHOCTH.

1.4.®0opMBI 11 IEPHOIMIHOCTH TEKYIIEr0 KOHTPOJS M IMPOMEXKYTOUHOH aTTeCTAIH O0yJarOIIIXCSI

TeKyIuid KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHOH aTTECTALMK YJaIlXCsl OCYILECTBISETCS B OpME YCTHBIX ¥ MMCBMEHHBIX OIPOCOB, BBIOMHEHNN YYAIIIUMHKCS TIPOBEPOYHBIX PaboT, TECTOB MPU U3Y4CHHUH
OCHOBHBIX T€M U pa3ziesioB.Busipl 1 popMbI IIPOMEKYTOUHOrO KOHTPOJISI 3HAHUH YJaIMXCs B cooTBeTcTBUM ¢ YeraBoM I BOVY smuest Ne329 — 310 npoBepoyHbIe paboThl, CAMOCTOSITEBHBIC PA0OThI, TBOPUECKHE PaOOTHhI,
BBIOOPOYHBIC [IPOBEPKHU PAOOTHI B TETpaH, PPOHTATIBHBIC ONPOCHI, IPOCKTHASI ASSTEIBHOCTD 1 JIp. JIabopaTopHbIe U MPaKTHYSCKHEe PaOOTHI SIBISIIOTCS YaCTSAMH KOMOMHHUPOBAHHBIX YPOKOB M OLICHHBAKOTCS HE Bee (110
YCMOTPEHHUIO yunTesist). [IepHoMuHOCTh TEKYILETo U IIPOMEXXYTOYHOrO KOHTPOJIS YCIIEBAEMOCTH YUaIMXCsl OTPAKEHA B KaJICHIAPHO-TEMAaTHIYECKOM ITAHUPOBAHHH.

KonmdecTBo mpoBepodHBIX pador - 5

KommgectBo mabopaTopHbIX pador - 4

KonmgectBo mpakTudeckux padbor — 6

1.5. Kpurepuu oueHuBaHus

OreHKa yCTHOTO OTBeTa 00yJaromerocs o OHOIOTr UK

Orenka "5" cTaBHUTCS, €CIIM YICHHK:

1. IToka3piBaeT riry0OKOe ¥ TIOJTHOE 3HAHUE ¥ IOHMMAaHHe BCEro NpOrpaMMHOI0 MaTepHala; II0JHOEe IIOHMMaHHe CYITHOCTH pacCMaTpUBAEMBIX MOHSATHH, SBICHHUI U 3aKOHOMEPHOCTEH, TEOpHi, B3aUMOCBSI3EH.
2. YMeer COCTaBHTh MOJHBIA M MPABUIIbHBIN OTBET HAa OCHOBE HM3y4YECHHOTO MaTEpHalla; BBIACISTh IJIaBHBIC MOJIOKECHHS, CAMOCTOSITEIIBHO HOATBEP)KAATh OTBET KOHKPETHBIMHU IIpUMepamMH, (hakTaMu;
CaMOCTOSITEIFHO 1 apryMEHTHPOBAHO JIeNIaTh aHaJIN3, 0000IICHNS, BEIBO/IBI; YCTAHABIMBAThH MEXXIIPEIMETHBIE CBSI3H (HA OCHOBE paHee NMPHoO PEeTEHHBIX 3HAHUI) ¥ BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKH
TIPUMEHSTH ITOTYdeHHbBIE 3HAHUS B HE3HAKOMOH CHTYaIHH; MOCIeI0BAaTENbHO, YETKO, CBSI3HO, 000CHOBAHHO M 0€30IIMO0YHO H3Iarath yaeOHbIH MaTepral. YMeeT COCTaBIISITh OTBET B JIOTHIECKOM
TIOCJIEIOBATEIBHOCTH C HCIIOIb30BaHUEM TIPHHATON TEPMHUHOJIIOTHH; JIEJIaTh COOCTBEHHBIE BHIBOJIBI; ()OPMYIHPOBATE TOYHOE ONpeieIeHHe 1 NCTOIKOBAaHHE OCHOBHBIX ITOHSTHI, 3aKOHOB, TEOpUi. MoXeT mpn
OTBETE HE ITOBTOPATH JOCIIOBHO TEKCT yIeOHMKA; M3JIaraTh, MaTepHal JINTEPAaTypPHBIM SI36IKOM; TIPABHIIEHO M OOCTOATENFHO OTBEYATh HA JIOMOIHHUTEIBHBIE BOITPOCH! YIUTEIST; CAMOCTOSITEIEHO H
PAIMOHAIBHO HCIONB30BaTh HArIISIHBIE TOCOOUSI, CIIPABOYHbBIC MaTEPHAIIbI, YICOHUK, JOMOTHUTEIBHYIO JIUTEPATYPY, IEPBOUCTOUHUKH; TIPUMEHSTh CHCTEMY YCIOBHBIX 0003HAYEHHUIT IIPH BEACHUH 3aITHCEil,
COMPOBOXKIAIOINX OTBET; MCIIOIB30BATH JUIS IOKA3aTeNIbCTBA BEIBOJOB U3 HAOIIOEHHUH H OIBITOB.

3. CaMOCTOSITENIHHO, YBEPEHHO U 0e30IIHO0YHO MPUMEHSET ITOTYdeHHBIE 3HAHUS B PEIICHUH TPO0IIeM Ha TBOPUECKOM YPOBHE; JOIMyCKaeT He 0oJiee OJJHOr0 Helo4ETa, KOTOPBIN JIETKO UCIIPABIISIET MO
TPEeOOBAHUIO YUUTEIIS; UIMEET HeOOXOJMMBIE HAaBBIKH PAOOTHI C IPHOOpaMH, YepTeKaMH, CXeMaMu, TpadUKaMy, KapTaMH, COITYTCTBYIOLIIMMH OTBETY; 3aITHCH, COIPOBOKAAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSAM.

Onenka "4" cTaBUTCS, €CIU YYEHHK:

1. Tloka3biBaeT 3HaHKS BCETO H3YYEHHOT'O IPOrpaMMHOI0 Marepraia. JIaér moyHbIi U MPaBUIbHBIN OTBET HAa OCHOBE M3YYCHHBIX TEOPHIA; IOMYCKACT HE3HAYUTEIIbHBIC OIIHOKN M HEOUETHI TIPH
BOCIIPOU3BEICHUH U3Y4EHHOT0 MaTepraia, HeOOoNbIINe HETOYHOCTH ITPU MCIIOIb30BaHUH HayIHBIX TEPMUHOB WITH B BEIBOJIAX, 0000IIEHHIX M3 HaOMroieHnit. Marepuai usniaraer B onpeie’IéHHON
JIOTMYECKOH MOCIIeJ0BATEIbHOCTH, IPH 3TOM JIOIYCKaeT OJHY HerpyOyro ommOKy Wi He Oonee IBYX HEeJIOYETOB, KOTOPBIE MOXKET HCIPABUTh CaMOCTOATENBHO IIPH TPEOOBAaHUH HIIM HEOOIBIIION MOMOLLH
MPETo/IaBaTes; MOATBEPKAACT OTBET KOHKPETHBIMYU NIPUMEPaMH; IPABUIIBHO OTBEYACT HA JOMOIHUTEIIBHBIC BONPOCH! YUUTEIS.
2.YMeeT caMOCTOATENNBHO BBIACIIATH IJIaBHbIC OJIOXKEHHS B U3Y4EHHOM MaTepualie; Ha OCHOBaHHHU (DaKTOB M MPUMEPOB 0000IIATh, 1e]aTh BEIBOABI, YCTAaHABIMBATh BHYTPUIIPEAMETHbIC CBA3H. MoXkeT
MPUMEHSTH MOJTy4YCHHbIE 3HAaHUS Ha NPaKTUKE B BUJOU3MEHEHHOH CUTYallMH, COOMIOAATh OCHOBHBIC IPABMIIA KYJIbTYPBl YCTHOM PEYH; HCIIOIb30BaTh IIPU OTBETE HAYYHBIE€ TEPMUHBL

3.He obnanaer 1ocTaTOUHBIM HABBIKOM PAOOTHI CO CIIPaBOYHOM JINTEPaTypOil, yueOHUKOM, IEPBOMCTOUHUKOM (TIPAaBUIBHO OPUEHTUPYETCS, HO pabOTaeT MEUICHHO).

Onenka "3" craBUTCS, €CIIU YYCHHUK:
1.YcBanBaeT OCHOBHOE COJIepyKaHHe y4eOHOro MaTepHalla, HoO UMeeT IIpodeIibl, He
NPENSATCTBYIOLINE JAJIBHEHIIEMY YCBOSHHIO IPOrPAMMHOI0 MaTepHalia.

2.M3naraet Marepuai HECUCTEMaTH3UPOBAHHO, (PArMEHTAPHO, HE BCET 1A I10CIIEI0BATENIbHO; TIOKa3bIBAET HEJ0CTATOYHYIOC()OPMUPOBAHHOCT OTAENIBHBIX 3HAHUI 1 YMEHUI; c1ab0 apryMeHTHPYET BbIBOZBI
1 00001IeH s, TOMYCKAeT OLIMOKHU MPH MX (OPMYITUPOBKE; HE HCIOBb3YeT B KAYECTBE IOKA3aTENILCTBA BBIBOABI M 0000IICHHS U3 HAOIIOICHHUIA, ONBITOB WJIH JIOIYCKAeT OLIMOKHU IIPH HX U3JI0KEHHH; TaéT
HEYETKHE ONPEIEIICHHUS IIOHATHH.

3. HcnbIThIBaeT 3aTpyiHEHUS B IPUMEHEHNH 3HAHUH, HEOOXOIMMBIX JUIS PEILCHHS 331a4 PAa3/IMYHbIX THUIIOB, IPAKTHYECKUX 3aJaHHUIl; TPU O0BSCHEHUHM KOHKPETHBIX SBJIICHUH HA OCHOBE TEOPUH M 3aKOHOB;
OTBEYAaeT HEMOJIHO Ha BOIPOCH! YYUTEIS 1M BOCIIPOM3BOJUT COZIEPIKaHUE TeKCTa y4eOHHKA, HO HEJJOCTATOYHO IIOHMMAET OT/ICIbHBIE MOJIOKEHHSI, UMEIOIIHME Ba)KHOE 3HAYCHHUE B 3TOM TEKCTE, JIOITyCKast
OJIHY-/IBE TPYObIE OLIMOKH.

Orenka "2” CTaBUTCS, €CIH YIEHHUK:

1. He ycBauBaeT 1 He packpbIBaeT OCHOBHOE COIEPKaHUE MaTepUaa; He 3HACT WM He IOHUMAET 3HAYUTENbHYIO YacTh IPOrPAMMHOI0 MaTepyalia B Ipe/iesax OCTaBICHHBIX BOIP OCOB; HE JENaeT BHIBOJOB
1 00001IeHHIL.

2. Nmeer cnabo chopMUpOBaHHBIE U HEMOJIHbIE 3HAHUS, HE YMEET HIPUMEHSTh UX IPH PELIEHUH KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJaHUil 0 00pasLy.

3. Ipu oTBeTe Ha OZIMH BOIIPOC JOIMYCKAeT Oonee ABYX rpyObIX OIIMOOK, KOTOPBIE HE MOXKET UCHIPABUTH AK€ PH IIOMOLIU YYHUTEIIA.

Kpurepun 1 HOpMBI OLICHKH 3HAHHHA U YMEHHI 00Y4JaIOIIMXCs 32 CAMOCTOATENbHBIE THCEMEHHBIE M IPOBEPOUHBIE paOOTHI(KPOME TECTOBBIX 3aJaHMUiN)
OneHka «5» CTaBUTCS, €CITN YUSHUK:

1. BoinonasieT paboty 6e3 ommboK u /iian/ IomyckaeT He 6oliee OIHOro HeouETa.

2. CobnrofaeT KynbTypy IHCbMEHHON pedn; mpaBuiia 0pOpMIICHHUS TUCBMEHHBIX PadoT.

Orerka «4» CTaBUTCS, €CIIU YUEHHK:
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1. BrinonmHsieT MICbMEHHYIO paboTy MOTHOCTHIO, HO AOITyCKaeT B Hell He Ooiee OmHOI HerpyOoi ommOKy 1 OXHOTO HeouéTa 1 /miu/ He Ooree IBYX HEIOYETOB.
2. Cobmomaer KyIbTypy MUCEMEHHOH PedH, paBiia 0hOPMIICHHS MHCEMEHHBIX PaboT, HO - IOIyCKaeT HeOOIIbIIIe IIOMapKH IIPH BEICHHUN 3aIiCeil.
OreHka «3» CTaBUTCS, €CIH YICHUK:

1. IIpaBuIIBHO BBITIONHSIET HE MEHEE TOJIOBHHBI PAaOOTHI.

2. Jlomyckaet He Goree IBYX TpyObIX OmIMOOK, I He Oonee oqHON Tpy0oi, OfHOI HerpyOol OmMOKY 1 OXHOTO HeJouETa, Win He Oosiee TpEX HErpyOBIX OMIMOOK, MIIH OZHOM HETpyOoi ommOKy 1 TPEX
HEI04ETOB, WIH IIPU OTCYTCTBHUH OLUIMOOK, HO IIPY HAIMYHH IIATH HETOIETOB.
3. JlomyckaeT HE3HAUUTENILHOE HECOOIIOAEHHE OCHOBHBIX HOPM KYJIBTYpPBI IINCBMEHHOH pedH, MpaBHi 0)OPMIIEHHS IMCBMEHHBIX paboT.
OreHka «2» CTaBUTCS, €CIH YICHUK:

1. IIpaBHIIBHO BBINIONHAET MEHEE MOJOBUHBI MICEMEHHON paboTHL.
2. JlommycKaeT YHCIIo OMHMOO0K M HEJOUETOB, IPEBOCXOAAIIEe HOPMY, IIPH KOTOPOI MOKET OBITH BBICTaBJIeHa OreHKa "3".
3. JlomyckaeT 3HaYUTEIHHOE HECOOIIOICHNE OCHOBHBIX HOPM KYJIBTYPBI MHCBMEHHON pedy, paBHiI 0(OPMIICHHS MUCEMEHHBIX padorT.

HpI/IMC‘IaHI/IC. Yuaurens umeer IIpaBo IMOCTABUTh YUCHUKY OLICHKY BBIIIC TOﬁ, KOTOpas npeaycCMoTpe€Ha HopMaMHu, €CJIM UM pa60Ta BBITIOJIHCHA B OPUT'MHAJIbHOM BapHUaHTE..

Kpurepnn 1 HOpMBI OIICHKH 3HAHHI 1 YMEHUH 00ydJaronmxcst 3a HabIr0JeHueM 00bEKTOB.

OrneHka «5» CTaBUTCS, €CIIH yIEHHK:

1. IIpaBriibHO POBOANT HAOMIOAEHUE 10 33/IAHUIO YIUTEIIS.

2. Brinmenster cymecTBeHHbIE IPU3HAKY Y HAOJIOIaeMOoro 00beKTa, poriecca.

3. I'pamoTHO, TOrMYHO OOPMIISIET Pe3yINbTaThl CBOMX HAOJIOEHNH, leTaeT 0000IeH s, BBIBOIBL.

Onenka "4" cTaBUTCS, €CIIU YYEHHK:

1. IpaBmiIbHO MPOBOIUT HAOIIOACHNE IO 3aJaHHIO YIUTEIIS.

2. JlonmyckaeT HETOYHOCTH B XOJIe HAOIIOISHHI: TIPH BBIZICIICHUH CYIIECTBEHHBIX NPU3HAKOB y HAOII0JaeMOro 00BbEeKTa, Mpoliecca Ha3bIBaeT BTOPOCTEIICHHBIE.

3. HeOpexHO MITM HETOYHO O(OPMIISET Pe3yJIbTaThl HAOMIOAEHHH.
Ornenka "3" cTaBUTCS, €CIIM yYEHUK:

1. Jlomyckaet ofHy-/1Be TpyOble OIMIMOKU WIIM HETOYHOCTH B NPOBEICHUN HAOIIOICHHH 110 3aIaHUI0 YIUTEIIS.
2. Ilpu BBIENICHNN CYIIECTBEHHBIX MPU3HAKOB y HAOII0aeMOro 00beKTa, Mpoliecca Ha3bIBaeT JINIITb HEKOTOPHIE U3 HUX.

3. lonmyckaeT opHY-IBE TpyOBIe OMIHMOKH B 0pOPMIICHUH Pe3yIIbTaTOB, HAOIIOICHNI U BBIBOJIOB.
OrneHka «2» CTaBUTCS, €CIH YUEHUK:

1. lormyckaeT Tpu-4eTbIpe rpyOble OIIMOKK B MPOBEACHUH HAOIIONCHHH 110 3a1aHUI0 YUUTEIIA.

2. HenpaBuiibHO BbIIENSET NPU3HAKK HAOIIOJAEMOro 00bEKTa, MpoLecca.
3. JlonmyckaeT TpU-4eThIpe rpyOble OMMOKY B O(OPMIICHUH PE3Y/IbTATOB HAOIIOEHUI U BHIBOJIOB.

Kputepun 1 HOpMbI OLIEHKY 3HAHUH M YMEHUH 00y4aloIuxcs 3a MpaKTUYECKUEe U 1ab0paTopHbIe paboTBI.
Otmerka"5" cTaBUTCS, €CIU YUEHHK:

1. IlpaBuiabHO ompenenui Lesb OIbITa.
2. BeinonHun paboTty B HOJIHOM 00beMe ¢ COOITI0JEHHEM HEO0XO0MMON 10CIIe10BATENBHOCTH [IPOBEICHHS OIIBITOB Y H3MEPEHHIA.

3. CaMOCTOATENBHO M PalMOHAIIBHO BBIOpA U IOJATOTOBUII JUIS OIbITa HEOOX0ANMOE 000pY/I0BaHUE, BCE OIBITHI IIPOBEI B YCIOBHAX M PEKMMAX, 00ECIICYMBAIOIIUX MOIY4EHHE PE3yIbTaTOB U BHIBOJIOB C
HanOOJIBIIEH TOYHOCTBIO.
4. Hay4HO rpaMOTHO, JIOTUYHO ONKcall HaOIOeHHS U chOPMYIIMPOBAI BHIBOJIBI U3 ONbITA. B IpeicTaBIeHHOM OTYeTe NMPaBUJILHO M AKKYPaTHO BBIIIOJIHHII BCE 3aITMCH, TAOIMIIbI, PUCYHKH, rpad UKy,
BBIUHCIIEHHS U CENaN BHIBOBI.

5. IIposiBisieT opraHU3allMOHHO-TPYAOBbIE YMEHHUS (MOANEPKUBAET YUCTOTY pabodero MecTa U MOPSIOK Ha CTOJIE, SKOHOMHO HCIONIb3YeT PAaCXOHbIE MaTepUallbl).

6. DKCIIEpUMEHT OCYILECTBIISIET 1O IUIaHY C Y4€TOM TEXHHKH O€30IacCHOCTH M IPaBHJI PaOOThI C MaTepuantaMu U 000pyI0BaHUEM.
OtMmerka"4"cTaBUTCS,€CITU YYCHHUK:

1. OmbIT MPOBOAMII B YCIOBHSIX, HE 00SCICYMBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHHH.
2. Wnu ObLIO AOMYIIEHO ABa-TPH HE0YETA.
3. Wnu He Gonee oiHO HErpyOOii OMIKMOKH U OHOTO HEJ04YeTa.
4. Wnu sKcneprMeHT MPOBEICH He MOTHOCTHIO.
5. Vnu B onucaHuy HaOMIOJEHHI U3 ONbITa JOMYCTHII HETOYHOCTH, BHIBOJIBI CIIEIIAN HETIONHbIC, PUCYHKH HE IOJIHBIE, OTYET M0 paboTe BBIMOIHEH HEAOCTATOYHO YETKO.
Otmerka"3" cTaBUTCS, €CIU YUEHHK:

1. TIpaBHIIBHO ONpPE/EITHII LENb ONbITa; PadOTY BBHIIOIHAET MPABUIIBHO HE MEHEE YeM HAIOJIOBHHY, OIHAKO 00BEM BBITIOJHEHHOW YaCTH TAKOB, YTO MO3BOJISIET MONYYUTh MIPABHIIBHBIC PE3YIbTAThl M BEIBOJIBI
10 OCHOBHBIM, MPUHIUITHAIBEHO BaXKHBIM 337a4aM paboTHI.
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2. nu nox6op o6opyaoBaHusI, 00BEKTOB, MaTEPHAJIOB, A TAKoKe PabOTHI IO HaYally OIBITA IPOBEII C TIOMOMIBIO YIUTEIIS; MIH B XOZE IIPOBEACHHS ONbITAa U H3MEPEHUH ObIIN TOMYIIEHB! OMNOKH B OIMMCAHUH
HaOmoeHni, GOpMyIHPOBAaHNH BEIBOJIOB.

3. OmbIT IPOBOAWIICS B HEPALHOHAIBHBIX YCIOBUSX, YTO IPHUBEIIO K MOIYICHUIO PE3YIbTATOB ¢ OONBIIIEil HOrpeIHOCThIO; MIIH B OTUETE OBLIH TOMYIICHBI B 00IIeH ClI0KHOCTH He Oosee IByX OMIMOOK (B
3aIHCSAX SUHHIL, H3MEPEHHSX, B BRITHCICHIUSX, TpaduKax, TaOINIaxX, cxeMax, 1 T.7.) He NPHHIMIHAIGHOTO AT JAHHOK paOoThI XapakTepa, HO MOBNUSABIINX HAa PE3YyNIbTAT BBITTOTHEHHSI.

4. lomyckaet rpy0Oyio ommOKy B XO/i€ SKCIIEpUMEeHTa (B 00BSICHEHUH, B 0)OPMIIEHHH paOOTEL, B COOTIOICHIH TPaBIJI TEXHUKN O€30IIaCHOCTH MPH paboTe ¢ MaTepuaIaMy U 000pyIOBaHHEM), KOTOpast
HCIIPABIISACTCS 10 TPEOOBAHHUIO YIUTEIIS.

Otmerka"2" cTaBUTCS, €CIH YICHUK:

1. He onpenennin caMOCTOSATETHHO [IENb OMbITA; BEITOIHII Pa0OTy He MOIHOCTHIO, HE TIOArOTOBIII Hy)KHOE 000pyI0BaHHE W 00BEM BBIITOTHEHHOH YacTH PaOOTHI HE TTO3BOJISIET CAENATh IPABIIIBHBIX
BEIBOJIOB.

2. Vnu onbITHI, I3MEPEHUs], BEIYUCIICHHS], HAOIIOACHNS TPOU3BOIMINCE HETIPABIIIHHO.

3. Vnu B xoze paboTHI U B OTYETE OOHAPYKWIIUCH B COBOKYITHOCTH BCE HEZOCTaTKU, OTMEUEHHBIE B TPeOOBaHMUSX K oreHke "3".

4. lomyckaeT nBe (1 Oojee) rpyOble OMMOKH B XOJI€ SKCIIEPHUMEHTa, B 00BSICHEHNH, B 0popMIIeHHH pabOoThI, B COOJTIOICHUH MTPABHII TEXHUKUA O€30MaCHOCTH MPH PabOTe ¢ BEMIECTBAMU M 000PY/I0BaHUEM,
KOTOpbIE HE MOXKET UCIPaBHUTh JJaXKe 110 TPEOOBAHUIO YIUTEIIS.

OO0mast kKmaccu(uKanus OmuOOoK 1Mo OHOIOTHH.

[pu onenke 3HaHWMI, yMEHHUH, HABBIKOB CJIEyeT YIUTHIBATh BCE OMIMOKH (TpyObIe M HErpyObIe), HEAOUETH B COOTBETCTBHUH C BO3PACTOM yJaIllMXCS.

I'pyObIMH cUMTAOTCS OMINOKH:

- HE3HaHWE ONpEeeTeHNs] OCHOBHBIX ITOHATHI, 3aKOHOB, IIPABUJI, OCHOBHBIX ITOJIOKEHUH, TEOPUH, He3HaHHE (OpMyJI, OOIETIPUHSATEHIX CHMBOJIOB 00 03HaYE€HHH BEJIMYHH, €IMHUIl X H3MEPEHHS,
HaVMEHOBAHMH THX €MHHUII;

- HEYMEHHE BBIJIEIINTH B OTBETE TIaBHOE; 0000IIUTE pe3yabTaThl N3yUeHHS;

- HEYMEHHe TPUMEHHUTH 3HaHUS JUIS pELIeHNs 3a1a4, OOBSICHEHHS SIBIICHIS;

- HEYMEHHE YUTaTh U CTPOUTH TPad¥KH, TPUHIUITHATIEHBIE CXEMBI;

- HEYMEHHE MOATOTOBHTH YCTAHOBKY HIIH J1abopaTopHOE 000pYIOBaHUE, IPOBECTH OIIBIT, ,, HAOIOICHUE, CAeNIAaTh HEOOXOAUMbIEe PACYETHI HIIH HUCIIONB30BaTh MONYIEHHbIE TaHHBIE ISl BEIBOZIOB;
- HEYMEHHE TT0JTb30BaThCs IEPBOUCTOYHHKAMH, YICOHHKOM, CIPAaBOYHHKOM;

- HapyIIeHNE TEXHUKH 0e30MacHOCTH, HeOpe)KHOe OTHOLIEHHE K 000pyJOBaHUIO, IPHOOpaM, MaTepraliaM.

K HerpyObIM OTHOCSTCS OIIMOKH:

- HETOYHOCTH (POPMYIIMPOBOK, OIPEIeNICHUH, IIOHSATHI, 3aKOHOB, TEOPUH, BRI3BAHHAsI HEMOJTHOTOH OXBaTa OCHOBHBIX IPH3HAKOB ONPEIENIIEMOro IIOHSITHS WX 3aMeHON 1| — 3 U3 3THX NPH3HAKOB
BTOPOCTETICHHBIMH;

- OIIMOKH TIPU CHATHH MOKA3aHUH C U3MEPUTENBHBIX IPUOOPOB, HE CBA3AHHBIC C ONPE/ICTICHUEM LIEHBI JISNICHHS LIKaIIbI;

- OIIMOKH, BbI3BaHHbBIC HECOOJIIOICHUEM YCIOBHI MPOBEJEHHS OIIbITA, HAOIIOACHNUS, YCIOBHUI paboThl mpubopa, 060pynoBaHuUs

- HEpaIMOHAIBHBIA METOJL PEIICHHUS 3aJa4H, BBITIOTHEHHS YaCTH NPAKTHYECKOM paOoThl, HEIOCTATOYHO MPOAYMAHHBIH IUIAH YCTHOT'O OTBETA (HapyIIEHHE JIOTHKU H3IIOKEHUS, TOAMEHA OT/EIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEHIEHHBIMHU);

- HEpaIMOHAIBHBIC METO/IBI PAOOTHI CO CIIPABOYHON JIMTEPATYPOH;

HEyMEHHE pellaTh 3a/1auH, BHIIOIHATh 3aJ1aHUs B 0011EM BUIE.

Henoueramu sBistroTCSL:

- HEpaLMOHAIbHbIE TPUEMBI BEIYMCICHUH U NPeoOpa30BaHUii, BEIIOJIHEHHUS OIBITOB, HAOIIOACHUH, PAKTHYECKNX 3a1aHU;

- HeOpeKHOE BBINIOTHEHHE 3amuceil, uepTexeil, cxeM, rpadMKoB, TaOJHIL;

- opdorpadpuueckue 1 MyHKTyallnOHHbIC OLIMOKH

1.6 ®opMbl U BHIIBI IOMAIIHUX 3a1aHUN
JlomaiHue 3aJaHus o OHOJIOTMM: YCTHBIE (TIepeccKa3 TeKCTa, OTBETHI Ha BOIPOCH! B KOHIIE naparpada, OTBEThl Ha BOIIPOCHI yUUTENS U T.I1.), IMCbMEHHbIE (COCTaBJIEHHE CXEM, PUCYHKOB, BBIBOIOB I10
11a00paTOPHBIM U IIPAKTHYECKUM paboTaM, pelieHie FeHeTHYECKUX 33/1a4, PeIleHHe SKOJIOTMYECKUX 3a/1a4, OMMCAHHUE XKUBbIX 00OBEKTOB MO IUIaHY U T.IL.)

2.Coneprxanue y4eOHOro mpemera, Kypcea.

Pazpnen 1. Bua . (20 yacoB)

Hcropust 3BONIOIMOHHBIX Uei. PazBuTue Onomoruu B 1oaapBUHOBCKUi epuon. 3uauerne pador K.JIunnes, XK.b.Jlamapka, reopuu JXK.Krose. [Ipeanoceuiky Bo3HukHOBeHUs yaenus Y.J[apBuHa.
DpomronnonHast Teopus Y. /lapBuHa. Posib 3BOMOIMOHHON TeOpUH B (POPMHPOBAHUH €CTECTBEHHO -HAYIHOU KapTHHBI MHpA.

Bun u ero xputepun. Ilomynsanus — CTpyKTypHas €AMHUIIA BUJIA, €AVHUIIA BOMIOIMH. CHHTETHUYECKast TEOPHS BOIIOLUH. JIBIKyIINE CHIIBI BOMIOLHN: MYTallMOHHBIH MIPOLECC, MO yIAIMOHHBIC BOIHEL,
M30JISILHS, €CTECTBEHHBIIT 0TOOp, UX BIUSHHME Ha FeHOGOH NOMYISIUH. JIBIOKYIIHI U CTaOUIM3UPYIOIINH eCTECTBEHHBIH 0TOOpP. AJanTalus OpraHu3MOB K YCJIOBUSM OOMTaHUS KaK Pe3yiabTaT IeHCTBHS
€CTEeCTBEHHOro 0TO0pa. Bumoobpa3oBaHue Kak pe3ynbTaT 3BooIKH. CHoco0b! M IyTH BUA000Pa30BaHUS.
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PazBurne npencrasnenuii o Bo3HHKHOBeHNH Xu3HH. OnbiTel @.Pemu, JI.I1actepa. ['mmoress! o mpoucxoxkaeHnd xu3HU. COBpEMEHHBIE B3TIIIBI HA BO3HUKHOBEHHE XU3HH. Teopus OmapuHa — XongelHa.
VYcnoxHeHNe KUBBIX OPTaHU3MOB Ha 3eMJIE B IIPOIECCE SBOIIOLHH.

I'mnotess! mpoucxoxaeHus yenoseka. [lomoxxeHne yenoBeka B CHCTEME KHBOTHOIO MUpa. DBomomys desroBeka. OcHOoBHBIE JTambl. Pacs! uenoseka. [Iponcxokaenne denoBedeckux pac. Bugooe enunHCcTBO
YeJI0BEYECTBa.

JlaGopaTopHbIe 1 IpaKTHYECKUE PAOOTHI.

Omnncanne ocobei Buia 1Mo MopgoIOrHIecKOMY KPUTEPHIO

BersiBI€HIE M3MEHINBOCTH Y 0c00eil OqHOro BHIa

BersiBieHIE IPHCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs

AHanm3 ¥ OLCHKa pa3INYHbIX THIIOTE3 IPOMCXOXKICHUS KU3HH Ha 3emiie

AHaIM3 ¥ OIEHKA Pa3JIMYHBIX THIIOTE3 IPOUCXOKICHHS YeI0BEKa

Pazmen 2. Dxocucremsr (12 qacoB)

Opranmwm u cpena. [IpeaMer u 3a1aqu SKOJIOrHH. DKOJIOrHdeckue (akTopbl Cpebl, NX 3Ha4eHHE B )KU3HH OpraHM3Ma. 3aKOHOMEPHOCTH BIHSHHS KOJIOTHYECKUX (aKTOPOB Ha OPTraHU3MBL.
B3anmooTHOImIEHNS MEXTy OpraHU3MaMH.

BupoBas n mpocTpaHCTBEHHAs! CTPYKTYpa SKOCHCTEMBI. [InIIeBbIe CBsI3M M KPYTOBOPOT BEILECTB U NPEBPAILECHIE SHEPTUH B 9KOCHCTeMax. [IpHYMHBI yCTOMYMBOCTH M CMEHBI SKOCHCTEM. BiusHue denoBexa
Ha 9KocucTeMbl. MckyccTBEHHBIE cOO0IIEeCTBa — arpoLeHO3bI.

Brocdepa — rimodanbras sxkocucrema. Cocra n cTpykrypa 6nochepst. Yuenne B.J1.Bepraackoro o 6nocdepe. briomacca 3emn. bronornueckuii KpyroBopoT BemecTB (Ha MpuMepe KpyroBopoTa BOIBI
yriepoza).

Brocdepa n genosek. ['mobdansHbIe SKOTOrHYECKHE TIPOOIEMBI M IyTH UX pemeHus. [loceicTBrs qeaTeIbHOCTH YelloBeKa st OKpyKaromei cpenpl. [IpaBuita moBeneHuns B npupogHoi cpene. Oxpana
TIPUPOABI ¥ pallMOHANTEHOE UCIIONIF30BAaHNE TPUPOIHBIX PECYPCOB.

JlaGopaTopHbIe 1 IpaKTHYECKUE PaOOTHI.

Pemenne sxomornyeckux 3amada

CocTaBJIeHHe CXeM Iiepe/iadl BEIEeCTB U SHEPI U

CpaBHUTENbHAS XapaKTePHCTHKA MPUPOIAHBIX DIKOCUCTEM M arpO3KOCUCTEM

AHanu3 ¥ OleHKa MOCIIe/ICTBUI COOCTBEHHOM NESTETLHOCTH B OKpYIKAIOIIeH cpefe

AHanu3 ¥ OIeHKa INI00aTbHBIX SKOJIOTHUECKUX TPOOIIEM U ITyTel MX PeIIeHUs
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KanenmapHo-Tematnieckoe 1miaHupoBanue 1o ouonoruu «O6miast Guonorusi» 11 kmace
(34 gaca 3a rog, pe3epB BpeMeHHU — | yac, KOTMYECTBO YacoB B Hesenmo 1 vac, peseps — 1 vac)

Ne Tema ypoka Koin-Bo yacoB | XapakrepucTuka IesSTeIbHOCTH yJalXCsl IIpumeuanue
YPOK
a
1
1.1 PasBurue Ouronoruu B 1 DBpuctuyeckas oeceia, padbora ¢ yaeOHUKOM,
JIOTapBUHOBCKHH TIEPHO. pabota B TeTpaan
1.2 DBOJIONMOHHOE YYCHHUE 1 OBpucrnueckas Oecena, pabora ¢ yIeOHUKOM,
K.Bb.Jlamapka. pabota B TeTpaan
1.3 [Ipennoceuiku pa3BUTHS TEOPUN 1 OTBeThl Ha BONPOCH! 110 IOMAIIHEMY 3aJaHHUIO,
Hapsuna OTBETHI Ha BOIIPOCHI yauTes, pabora ¢
y4eOHHKOM, paboTa B TETPaau, COOOIICHHUS
yJanmxcs
1.4 OponononHas teopus U.Jlapsuna. | 1 OTBeThl Ha BONPOCH! 110 IOMAIIHEMY 33JaHHUIO,
OTBETHI Ha BOIIPOCHI yauTeNs, paboTa ¢
y4eOHHKOM, paboTa B TETPaau, COOOIICHNS
yyanmxcs
1.5 Kpurepun u cTpykTypa BHIA. 1 OTBeTHI Ha BOIPOCHI 110 JOMAITHEMY 33JaHHIO,
JlaGoparopHas padora «Onucanue pabora B Terpau, JlaboparopHas pabora
ocobeli BUza 1o «Omnncanne ocodeit Buyia mo MopQooriaecKoMy
MOP(OJIOrHUECKOMY KPUTEPHUION, KPUTEPHIO», OTUET I10 JIAGOpAaTOpHOH paboTre
1.6 [Nomynsiuus — cTpykTypHas equHuna | 1 OTBeThl Ha BONPOCH! 110 IOMAILIHEMY 3aJaHHUIO,
BHU/Ia ¥ 3BOJIOLIH. OTBETHI Ha BOIPOCHI y4uTeNs, paboTa ¢
y4eOHHKOM, paboTa B TETpaan
1.7 ®dakropsl sBoIoIMKIlabopaTopHast 1 OTBeThl Ha BONPOCHI 110 IOMAILIHEMY 3aJaHHUIO,
pabora «BbIsBICHHE H3MEHYUBOCTH OTBEThI Ha BOIIPOCHI yuuTels, paboTa ¢
y ocobeit oqHOro BHa yueOHHKOM, paboTta B TeTpaau, JlabopaTopHast
pabora«BblIsBICHIE H3MEHUMBOCTH y 0CO0€H
OIHOTO BHJa», OTUET I10 JJAO0paTOpHOH pabore
1.8 EcrecTBeHHbII 0TOOP — I1aBHAs 1 IIpoBepounas pabora.
JBIDKYIIAS CHJIa 3BOJIIOLIUH. Pabota B TeTpaau
1.9 ApanTanuy opraHu3MoB K 1 OTBeTHI Ha BONMPOCHI 10 IOMAILIHEMY 33JaHHUIO,
ycioBusiM oburanusi.JlaboparopHas OTBETHI Ha BOMPOCKI y4uTes, pabora ¢
pabora «BslsiBieHHE yueOHHKOM, paboTta B TeTpaau, JlabopaTopHast
MIPUCTIOCOOJICHHIA OPTraHU3MOB K pabora «BblIsiBIIeHHE TPUCTIOCOOICHUH OPraHI3MOB
cpezie oOUTaHMs K cpeie OOMTaHus», OTUYET 10 JabopaTopHOn
pabote
1.10 | BupmoobpazoBanue 1 OTBeThI Ha BOMPOCHI 10 IOMAILIHEMY 33JaHHUIO,
OTBETbI Ha BOIIPOCHI yuuTels, paboTa ¢
yueOHUKOM, paboTa B TeTpaau
1.11 CoxpaHeHre MHOroo0pasusi BU/I0B. 1 Pab6ora B rpynmnax, pabora B TeTpaau.
1.12 | Jdoka3aTenbcTBa 3BOIIOIUN 1 OTBeTHI Ha BOMPOCHI 10 IOMAIIHEMY 33JaHHUIO,
OpraHU4ecKoro MUpa. OTBEThI Ha BOIIPOCHI yuuTels, paboTa ¢
y4eOHUKOM, paboTa B TeTpajiu, pabora B rpymnmnax
1.13 O6o0matonmii ypok «DakTopsl 1 1 IIpoBepounas pabota, pabora B TeTpaau
PE3YNIBTATHI IBOIFOLII
1.14 | Pa3Burue npeacTaBaeHuit o 1 IIpaxkTuyeckas pabora «AHaJIN3 U OIIEHKA
MPOMCX OKACHUH )KU3HH Ha Pa3IMYHBIX TUIOTE3 IPOUCXOXKICHHS KUZHN
3emte.IIpakTudeckas pabora (pabota B rpymmax Ha OCHOBE 3apaHee
«AHaNU3 ¥ OLIEHKA Pa3INIHBIX MOATOTOBJICHHBIX COOOIICHMI)
TMIOTE3 POHCXOXKICHUS )KH3HI»
1.15 CoBpeMeHHbIe IPEICTABIICHUS O 1 OTBETHI Ha BOMPOCHI 110 IOMAITHEMY 33JaHHUIO,
MPOMCX OKACHUH )KU3HHU Ha 3eMiie. OTBETHI Ha BOIIPOCHI yuuTeNs, paboTa ¢
yueOHUKOM, paboTa B TeTpaau, COOOICHHUS
y4aIuxcs
1.16 PasBurue xu3Hu Ha 3emiie. 1 OTBETHI HA BOMPOCHI TI0 IOMAITHEMY 33JaHHUIO,
OTBETHI Ha BOIIPOCHI yuuTels, paboTa ¢
yaeOHUKOM, paboTa B TeTpay,
1.17 ['amoTre3sr MPOUCXOXKACHUS 1 IIpakTudeckas pabora«AHAIHU3 U OL[CHKA

yenoeka.[IpakTuueckas pabora

Pa3JINYHBIX TUIIOTE3 MPOUCXOXKICHUA YCJIIOBCKAY
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«AHanmu3 u OLC€HKA pa3JIMYHbIX
THUIIOTC3 MPOUCXOKACHHUS YCTIOBCKA)»

(pabora B rpymnmax) (pabora B rpymmax Ha OCHOBE
3apaHee MO/ OTOBIEHHBIX COOOIEHMI)

1.18 [lonoxxeHue yenoBeka B cUCTEME Ompoc, pabora ¢ yaeOHnKOM, paboTa B TeTpaan
OpraHr4YecKoro Mupa

1.19 | DBomronus 4enoBeka. OTBeTHI Ha BOIIPOCHI 110 JIOMAIITHEMY 3a/[aHHIO,
OTBETHI Ha BOIIPOCHI yuuTels, paboTa ¢
yueOHUKOM, paboTa B TeTpajau, COOOICHHUS
yJanmxcs

1.20 YenoBeyeckre pachl. OTBETHI HA BOMPOCHI 110 IOMAIITHEMY 33JaHHUIO,
OTBETHI Ha BOIIPOCHI yauTes, pabora ¢
yueOHUKOM, paboTa B TeTpajau, COOOIECHUS
yJanmxcs

1.21 O6o0mIaronmi ypok IIpoBepounas pabora. Pabora B TeTpau
«BO3HHKHOBEHHE U Pa3BUTHUE JKH3HH
Ha Jemie»

2

2.1 Opranusm U cpeia. DKOJIOrUYeCKHe Pa6ora B TeTpaaun
(axTopsI.

2.2 AGnoTrrndeckre GpaKkTopbl CPepl. OTBeTHI Ha BOIPOCHI 110 JOMAITHEMY 3a/IaHHUIO,
OTBETHI Ha BOIIPOCHI yauTeNs, paboTa ¢
y4eOHHKOM, paboTa B TETpajy,

2.3 Brormueckue paxkTopsl OTBeTHI Ha BOIIPOCHI 110 AOMAITHEMY 3aJaHUIO,
cpensl.IIpakTudeckas pabora OTBETHI Ha BOMPOCHI yauTeNs, paboTa ¢
«PerieHne SKONOrMYECKUX 3a1aW» y4eOHHKOM, padoTa B TeTpanu, IIpakruueckas

pabota«PemnieHne IKOIOrHIECKHX 3312wy

2.4 CTpyKTypa 3KOCHCTEM. IIpoBepounas paborta, paboTa B TeTpaan

2.5 IMumessle cBs3u. Kpyrosopor Pabota B Terpanu, JlaGoparopHas
BEILECTB U SHEPTUU B pabora«CocraBieHIE CXeM Iepejauy BEIeCTB U
skocucreme.JlaboparopHas pabora SHEpruH (Lenei TUTaHus)»

«CocraBiieHHe CXeM nepeaun
BEILIECTB M SHEPT UM

2.6 [TprunHEl yCTONYNMBOCTH U CMEHBI OTBeTHI Ha BOIPOCHI 110 AOMAIIHEMY 33JaHUIO,
9KOCHCTEM. OTBETHI Ha BOIIPOCHI yuuTels, paboTa ¢

y4eOHHKOM, paboTa B TeTpaju

2.7 Bnusxue yenoBeka Ha 3KOCUCTEMBI Pa6ora B Terpaau, [Ipakruyeckas pabora
«CpaBHHUTEIIbHAS XapaKTEPUCTHKA IIPUPOAHBIX
9KOCHUCTEM M _arpo’KOCHCTEM CBOEH MECTHOCTH

2.8 Buocdepa — riobanbHas OBpucrnueckas Oecesia, pabora B TeTpagu
9KOCHCTEMA.

2.9 Ponb jxuBBIX OpraHM3MOB B OTBeThI Ha BONPOCHI 10 IOMAILIHEMY 33JaHHUIO,
ouochepe. OTBETHI Ha BOMPOCKI y4uTes, pabora ¢

y4eOHUKOM, paboTa B TeTpaju

2.10 | Buocdepa u yenosek.IIpakruueckas OTBeThI Ha BONPOCHI 10 IOMAILIHEMY 33JaHHUIO,
pabora. «AHaIHu3 U OLeHKA OTBETHI Ha BOMPOCKI y4uTes, pabora ¢
MOCIISICTBUIT COOCTBEHHOM yueOHUKOM, pabora B TeTpany, [Ipakruueckas
NeSITEbHOCTH B OKPY’KaIOIIeH pabora. «AHau3 U OLIEHKA MOCIEICTBUN
cpene» COOCTBEHHOU JESITENFHOCTH B OKPYKAIOIIEH

cpene»

2.11 OCHOBHBIE 3KOJIOTYECKUE TIpoBepounas pabora. Cemunap, pabora B rpymnmnax
po0OJIeMbl COBPEMEHHOCTH.

2.12 | Ilyru perieHust OCHOBHBIX Pa6ora B Terpaan, [Ipakruyeckas pabota«AHanu3

9KOJIOTHYECKUX TPOOIEM.

1 OIIEHKa T7100aIbHBIX SKOJIOTMYECKUX MpodieM U
nyTeil ux pemeHus»(padbora B rpymnmnax).

| Pons Guonoruu B Gymyiiem

Cemunap
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