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1. HIOACHUTEJIBHAA 3AIIMCKA

1.1 Komy agpecoBana nporpamma
[Ipennaraemas pabodas mporpamma 1o ydeobnomy npeamety "buonorus" obecrneunBaer
3aBepIIeHHe XUMUKO-OUOIOTHYECKOTO 00pa30BaHus BEIITYCKHUKOB CPEIHEN IITKOIIBI.
[Iporpamma umeet yriayOJeHHBIN YpOBEeHb, paccuuTaHa Ha ywammxcs 10-11 xmaccoB
0011e00pa30BaTeIHLHON HIKOJIBI.

CtpykTypa u cojaepkaHue pabodeil MporpaMMbl COOTBETCTBYIOT TpeOOBaHUSAM
denepalbHOTO TOCYJapCTBEHHOTO0 O0pa30BaTENbHOTO CTaHAAPTa CPEeIHEro (MOJTHOro) OO0IIero
00pa3oBaHws.

1.2 Konuenuusi (0CHOBHAsI ujaes) NPOrpaMMbl
[[IxonbHBIN Kypc OMOJIOTHH SIBISIETCS CUCTEMOOOPA3YIOIIUM JJI €CTECTBEHHOHAYYHBIX
MPEeIMETOB, MOCKOJIbKY 3aKOHBI OWOJIOTUU SIBISIIOTCS OCHOBOHM COAEpXaHHs KypCOB XHUMUH,
¢usuky, reorpadun 1 acTpoHOMHUU. ['yMaHUTApHOE 3HAYCHHE OMOJIOTMH KaK COCTABHOM YacTH
o0miero 00pa3oBaHUsl COCTOUT B TOM, YTO OHA CIIOCOOCTBYET CTAHOBJICHUIO MUPOTIOHUMAHUS U
Pa3BUTHIO HAYYHOTO CIIOCOOA MBINUICHUS, TIO3BOJIAIONIETO OOBEKTUBHO OIEHUBATH CBEACHUS 00
OKpY’KaroIlleM MHUpe.

Buonorust BoopykaeT MIKOJIBHUKOB HAYYHBIM METOJOM TO3HAHUS, TIO3BOJISIONINM MOTy4aTh
00BeKTUBHBIE 3HaHUS 00 OKpyxkatomiemM Mupe. OCBOEHHE YYallUMHUCS METOJIOB HAy4YHOTO
MO3HAHMS SBJSETCS OCHOBOIIOJNATAIONIMM KOMIIOHEHTOM TIPOIecCOB  (OpMHUpPOBAHUS UX
HAyYHOTO  MHUPOBO33PEHUS, Pa3BUTHS  IO3HABATENBHBIX  CIOCOOHOCTEH, CTaHOBJICHUS
IIKOJBHUKOB CyObEeKTaMH Y4eOHOM e TeIbHOCTH.

B paboueit mporpamme uisi cTapiield IIKOJBI MPEAYCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX
BUJIOB JICATEIBHOCTH, MIPEICTABICHHBIX B IPOTPaMMe OCHOBHOTO 00IIIero 00pa3oBaHUsl.

Pabouas nporpamma no 6uonoruu Juist CpeiHel MKoJbl pa3padoTaHa Ha OCHOBE:!

¢ [Ipuxa3za MunuctepctBa oOpasoBanus u Hayku PD or 17.05.2012r. N 413 (pen. or

29.06.2017) "O6 ytBepxkaeHnn (HenepasbHOr0 TroCyJapCTBEHHOTO 00pPa30oBaTEIHHOTO
CTaHaapTa cpeaHero odiero oopasoBanus”

¢ [IpumepHOit OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPETHETO 00IIIEr0 00pa30BaHUs;

e Asrtopckas mporpamma: W.b.AradgonoBa, B.M.CuBoria3oB Ha OCHOBE MPOTrpamMMbl AJIs
o01eobpazoBaTenbHbIX  yupexaeHuit: «buomorus. PabGoume mporpammer. 10-11  kmaccsr:
yyeOHOe Tmocobue I oOmieoOpa3oBaTelbHBIX — yupekaeHuid. buomorums  10-11ki.-
M.:JIpoda,2019.

e Palouas mnporpaMma OpPHEHTHPOBaHA Ha UCHOJb30BAaHUE Y4EOHO-METOAUYECKOTO
KOMIUIEKTa, BXozsauiero B denepanbHblil NepeyeHb y4eOHHKOB, yTBepkIEéHHBIX MOuH PO
«buonorus» g 10 u 11 kmaccoB non penakuuein M.b.Cusornazosa u U.b.Aradonosoit (M.:
Hpoda,2019 u nocnenyromme u3IaHus).

Bri6op mporpammel 1 YMK 00BSCHSIETCS MPEEeMCTBEHHOCThIO B OOYYEHHH MEXKITY
KJIaCCAaMHM OCHOBHOM W CpeIHEW IIKOJBI, a TAKKEe BO3MOXKHOCTHIO MONYyUEHUS! 00YYarOIIMMHUCS
KauyeCTBEHHOI'0 OCHOBHOTO OO0IIIeT0 00pa3oBaHus

1.3 O00CHOBAHHOCTD (AKTYAJIbHOCTb, HOBU3HA, 3HAYMMOCTb)

B cucreme ecrecTBEHHO-HaydyHOro 00pa3oBaHMs OHOJIOTUS KaK Y4yeOHBIH MNpenMmer
3aHUMAaeT Ba)KHOE MECTO B (POPMUPOBAHUH HAyYHOW KaPTUHBI MUPA, YKOJIOTHUECKOTO CO3HAHMUS;
LICHHOCTHOTO OTHOIIEHUs K JKUBOM MpPUPOJE M YEJIOBEKY; COOCTBEHHOM TO3MIUH K
Ouonoruueckoil MHpOpMaIMK, MOTYy4aeMOW M3 pa3HBIX MCTOYHHMKOB. buomorus, kak Hayka o
HauOosiee OOIIMX 3aKOHAX MPHPOJBI, BBICTyNas B KauecTBe y4eOHOro Ipeamera B IIKOJIE,
BHOCHUT CYIIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 OKpy:xatoiem Mupe. OCBOECHHE PO paMMBI
1o Ouosyornu o0ecrneYnBaeT OBJIAJCHHE OCHOBAMH yUeOHO-HUCCIIEIOBATENLCKON AEATEIBHOCTH,
Hay4HBIMU METOAAMU PELICHUS Pa3INYHbIX TCOPETUYECKUX U IIPAKTUYECCKUX 3a/1a4.

B mnporpamme yuTeHBI OCHOBHbIE HAEM M MOJOXKEHHS HPOrpaMMbl (OPMHUPOBAHUS U
pa3BUTHS YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI A cpeHero (MOJHOro) odiero o0pa3oBaHus U

3



COOJTIO/IEHa IPEEMCTBEHHOCTh C MIPUMEPHON MPOTpaMMOii 0 OUOJIOTHUH ISl OCHOBHOTO OOIIETOo
oOpa3oBaHws.

Metononornyeckoir ocHoBor PI'OC COO sBiseTcs CHUCTEMHOAEITEIbHOCTHBIA ITOAXO/I.
OcHoBHbIE BHJIBI yU4EOHOW [EATENbHOCTH, MPEJCTABICHHbIE B TEMATUYECKOM IUIAHUPOBAHHUU
JTAaHHOW pabouell TmporpamMMbl, TO3BOJISIOT CTPOUTH IMpoiecc OOydeHHs Ha OCHOBE JTaHHOTO
noaxona. B pesynbrate KOMIETeHIIMH, CHOPMHUPOBAHHBIC B IIKOJE MPU U3YYCHUH OUOJIOTHH,

MOTYT BIOCJIEJICTBUU EPEHOCUTHCS YUALTUMUCS Ha JH00bIE KU3HEHHbIE CUTYaLUH.

Jina pemenust 3amad  (GOpPMHUPOBAHMSI OCHOB HAYYHOI'O MHPOBO33PEHMSI, DPAa3BUTHS
MHTEIJIEKTYaJbHBIX CIMOCOOHOCTEN W IM03HABaTENbHBIX HHTEPECOB IIKOJIHLHUKOB B TpoIlecce
u3yueHHss OMOJIOTMM OCHOBHOE BHUMAHHE CJEIyeT YJENsATh HE CTOJNBKO IMepefade CyMMBI
TOTOBBIX 3HAHUH, CKOJBKO 3HAKOMCTBY C METOAAMM HAay4YHOTO NO3HAHMS OKPY’KAIOLIEro MHUpA,
MIOCTaHOBKE Mpo0jeM, TpeOYIOIMX OT YYallUXCs CaMOCTOSITEIbHOW JEATEIbHOCTH IO HX
pa3peLeHuIO.

1.4 O6pa3oBaresibHas 00J1aCTh Y4eOHOr0 MpeaMeTa
ConeprkaHue Kypca OMOJIOTUM CPEIHEH IIKOJIbI, SIBJISETCS 0a30BBIM 3BEHOM B CHCTEME
HENPEPBIBHOTO €CTECTBEHHOHAYYHOTO 00pa30BaHUsI.

1.5 Heau yyeOHOrO0 nmpeamera

e Onoormyeckoro o0Opa3oBaHus B cTapiieH mKoje (GOpMYITHPYIOTCS Ha HECKOJIbKHUX
YPOBHSIX: TIOOATEHOM, METAPEIMETHOM, JIMYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHHIA
K pe3yJibTaTaM OCBOCHHS COJCPIKAHUS MPEAMETHBIX ITPOTPaMM.

['moGanbHBIe TIEMH OHOJIOTMYECKOTO O00pa30BaHUs SIBISIOTCS OOIIUMU JJII OCHOBHOM W
CTapIICH IIKOJBI U OMPEACIISIOTCS COLMAIbHBIMUA TPCOOBAHUSAMH, B TOM YHUCIIC H3MCHCHHEM
COIMAJILHOW CHUTYallMd Pa3BUTHUS — POCTOM HWH(GOPMAIMOHHBIX IEPErpy30K, H3MEHCHHEM
XapakTepa v CIoco0OB OOIIEHUS U COLMATbHBI B3aUMOCHCTBHIT 00BbEMBI H CITIOCOOBI MOTyYCHUS
nHGOPMAIIMU TIOPOXKIAIOT PsJT OCOOCHHOCTEH Pa3BUTHSI COBPEMEHHBIX MOIPOCTKORB). Hamboee
MPOAYKTHBHBIMU JUISI PEIICHUS 3aJad Pa3BUTHS IOAPOCTKA SBJISIOTCS COIMOMOpAIbHAS H
MHTEIJICKTYyalbHas B3POCIOCTb.

[Tomumo »3TOrO, THOOANBHBIE METH (QOPMYITUPYIOTCS C YYETOM PaCCMOTPEHHS
OHMOJIOrMYECKOTO 00pa30BaHMS KaK KOMIIOHEHTA CHCTEMbI 00pa30BaHUsS B IEJIOM, TIOATOMY OHHU
SIBIIAIOTCS. HaOoJIee OOIMMH U COLMAILHO 3HAYMMBIMH.

C yderoMm BBIIICHA3BAaHHBIX TOJXOAOB TIJIOOANBHBIMH LEISIMH  OHOIOTUYECKOTO
00pa3oBaHUS SIBISIFOTCSI:

- commanm3anus OOYYaroMMXCsS KaK BXOXKJICHHE B MHUP KYJBTYPBl U COIUAIBHBIX
OTHOIIICHUH, 00ECTICUNBAOIIee BKIIFOUCHUE YUAIIUXCS B TY WM HHYIO TPYIITY JTHOO OOIIHOCTh —
HOCHTENSI €€ HOPM, IICHHOCTEH, OpUEHTAIIHIA, OCBAWBAEMbIX B IPOIIECCE 3HAKOMCTBA C MHPOM
JKUBOM MPUPOJIBL;

-PUOOIIEHHEe K  TO3HABaTEIbHOM  KyJNbTYype KaKk CHCTEME II03HABaTEIbHBIX
(Hay4yHBIX )IEHHOCTEW, HAKOIJICHHBIX OOIIecTBOM B cdepe Ouonornueckoil Hayku. ITomumo
3TOr0, OMOJIOTHYECKOe 00pa30BaHNE Ha CTApPIICH CTYIEHH PU3BAaHO 00CCIICYHTD:

-OPUEHTALMI0O B CHCTEME O3THYCCKUX HOPM M IIECHHOCTEH OTHOCHTEIBHO METOJIOB,
PE3yNbTAaTOB U JOCTUKEHUI COBPEMEHHOI OMOJIOTUYECKON HAyKH;

- pa3BUTHE TIO3HABATEIHHBIX KA4YEeCTB JIMYHOCTH, B TOM HYHCJIE I[MO3HABATEIBHBIX
WHTEPECOB K M3YUYCHHIO OONMX OWOJIOTMYCCKUX 3aKOHOMEPHOCTEH W camMoMy MPOIECCY
HAYYHOTO MO3HAHUS;

- OBJIaJIEHUE Y4eOHO-T103HABATEIBHBIMU U IIEHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSIMH
JUist OPMHUPOBAHUS TIO3HABATEILHOW M HPABCTBEHHOW KYJIBTYPbhl, HAYYHOT'O MHUPOBO33PEHUS, a
TaK)KE METOJOJOrMel OHMOJOrMYECKOro JKCIIEPHMMEHTa W JJIEMEHTApHBIMH  METOJaMH
OMOJIOTHYECKUX UCCIIENOBAHUIA;

- (opMHpOBaHHE DKOJIOTHYECKOTO CO3HAHUS, IIEHHOCTHOTO OTHOIICHHS K IKUBOM
MIPHPOJIC U YETIOBEKY.



1.6 MecTo 4 poJib Kypca B 00y4eHHH
CornacHo yuyeOHOMY IUIaHy TUMHA3uW Ha u3ydeHue Oumoinoruu B 10-11 xmaccax oTBoaMTCS
204 yueOHbBIX YacoB B TEUEHUU JBYX JIeT, U3 HUX 102y ( 3 yaca B Henemo) B 10 kimacce, 102u(3
yaca B Hefiento) B 11 kiacce.
Bceero 34 nepenu B roa, utoro 204 yueOHBIX Haca.

IIpenmertHas o6nacTb VY4eOHblil npenmMer KonnuecTBo yacos B Hroro
HEZIEIIIO 110
apajuIesiM
EcrecTBeHHOHAay4YHbIE X XI
npeMeThl buojorus 3 3 6
Hroro 102 102 204

1.7 Hean, 3agaumn

Nzyuenune 6monoruu B 10-11 kmaccax HampaBiieHO Ha JTOCTUKEHUE CIICAYIOMINUX LeJIei:
o OCBOEHHE 3HAHUI 0 QyHIaMEHTAIbHBIX OMOJIOTHYECKHUX 3aKOHAX U MPUHIIUIIAX,
JeKANINX B OCHOBE COBPEMEHHOUW OMOJIOTUYECKON KApTUHBI MUPA; HAN0OJIee BAKHBIX
OTKPBITHUSIX B 0071aCTU OMOJIOTHH, OKa3aBILUX OMpPEEISIOlIee BIUSHIUE Ha Pa3BUTHE
MEUIMHBI W TEXHOJOTHH; METO/IaX HAYYHOTO TTO3HAHUSI IPUPOIBL;
o MIPUMEHEHNE MOJyUYEeHHBIX 3HAaHUI M0 OMOJIOTHH JIsl OObSICHEHUS Pa3HOOOPa3HbIX
SIBJICHUH ¥ CBOWCTB Ha KJIETOYHOM M OPTaHU3MEHHBIX YPOBHSX; MPAKTUIECKOTO
WCIOJIb30BaHUsl OMOJIOrMUYECKUX 3HAaHUHM B 00JIACTH CEJIbCKOIO X03siiCTBa, MEAUIIMHE U
MUIIEBON TPOMBIIUICHHOCTH;
. pa3BHTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYITbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
B IIpolecce MpUOoOpPETeHUs 3HAHUI U YMEHU TT0 OMOJIOTHH C MCIIOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB UH(POPMAITUH, B TOM YHCIIC CPEJICTB COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHIA; popMHUpOBaHNE YMEHHUI OIEHUBAThH TOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
nH(popMaluy;
o BOCTIMTaHUE YOEKIEHHOCTH B BOBMOKHOCTH TMO3HAHUS 3aKOHOB TIPUPO/IBL;
UCTIOJIB30BAHUS JIOCTIDKEHUH OMOJIOTHH Ha 0JIaro pa3BUTHS Y€JI0BEUSCKOM MUBIIIU3AIINN;
HEOOXOMMOCTH COTPYJHHUYECTBA B MIPOIECCE COBMECTHOTO BHITIONHEHUS 334,
YBOKUTEIHHOTO OTHOIICHHUS K MHCHUIO ONITIOHEHTA TPU 00CYKISHUH MPOoOIeM
€CTECTBEHHOHAYYHOTO COJIEP>KaHUs; TOTOBHOCTH K MOPaJIbHO-ITHYECKOI OLIEHKE
WCIOJIb30BaHUs HAYYHBIX JIOCTHKEHUH, UyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY KAIOIICH
Cpelbl;
o WCIOJIb30BaHNE TIPUOOPETCHHBIX 3HAHUN U YMEHUHN JJIs PEIICHUS MPAKTUISCKUX 3a/1a4
MOBCEIHEBHON KU3HHU, 00ecreueHus 0€30MacHOCTH COOCTBEHHOM KU3HH.

JlocTrxkeHne 3TUX Leei 00ecrednBaeTCsi pEIICHUEM CIIEeIYIONINX 3a/1a4:
o (hopMUpOBaHKE OCHOB HAYYHOTO MUPOBO33PEHUS;

o pa3BUTHE UHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN yUaIiXCs;

o pa3BUTHE NIO3HABATENbHBIX HHTEPECOB IIKOJIBHUKOB B MPOIIECCE N3YUEHUs OHMOJIOTHY;

o 3HaKOMCTBO C METOJIaM{ HAayYHOTO MO3HAHUS OKPY>KAIOIIEro MUPA;

o [IOCTaHOBKa Mpo0jeM, TPEOYIOIUX OT yYalIUXCs CAaMOCTOSATENbHON NESTEIbHOCTH 10 UX
pa3peleHuIO;

o BOOPYKCHHE MIKOJbHUKA HAyYHBIM METOJOM IIO3HAHMS, IO3BOJISIONIMM IIOJTy4YaTh

O0OBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUDE.
Oco0eHHOCTD TIeNIeNONIaTaHus IS Y2ny016HH020 YPOBHsL COCTOUT B TOM, YTOOBI HAIIPABHUTH
JESTENbHOCTh  CTApUICKIIACCHUKOB HA TOATOTOBKY K Oyaymied mnpodecCHOHaIbHOM
NeSITeNbHOCTH, Ha (OPMHUPOBAHHE YMEHHH M HABBIKOB, HEOOXOTUMBIX MJIS IPOIOJIKCHHS




00pa30BaHMsI B BHICIINX YUEOHBIX 3aBECHUAX COOTBETCTBYIOIIETO MpoduiIs, a Takke Ha
OCBOCHHE 00BhEMA 3HAHUM, TOCTATOYHOTO JJIS ITPOIOJKEHHsI 00pa30BaHUs U CaMOOOpa30BaHMS.

1.8 Cpoxu peajau3anum NporpamMmbl

Cpoxu peasmzaruu porpammsl - 2 roaa (10-11 kmacc)

1.9 OcHOBHBIE NPUHIMIIBI 0TOOPA MATEPHUAJIA U KPATKOE MOSICHEHHE JIOTUKH
CTPYKTYPbI IPOrPpaMMBbl

Conepkanne Kypca OWOJOTHHM B TporpamMMmMe cpeaHero oOmero oOpa3oBaHUS
CTPYKTYypUpPYETCS Ha OCHOBE OHOJIOTMUECKMX 3aKOHOB M BKIIIOYACT CIEYIOLIHE pPa3/Iebl:
buonorust kak KOMIUIEKC HayK O UBOW HPUPOJE, CTPYKTYpHbIE U (DYyHKLIHMOHAIBHBIE OCHOBBI
KU3HU, OPTaHU3M, TEOPHsI SBOJIOLUH, PA3BUTUE JKU3HU HA 3€MJIE, OPTaHU3Mbl U OKPY KaroIlast
cpena.

Oco0GeHHOCTH MPOTPAMMBI COCTOAT B CIIEAYIOIIEM:

— OCHOBHOE COJZIep’KaHHE Kypca OPUEHTHUPOBAHO Ha ocBoeHHe (DyHIaMEHTaIbHOro sapa
coJiepKaHusl OMOJIOTUIECKOTO 00pa30BAHNS;

— OCHOBHOE COJIEp)KaHHE Kypca IPEeACTaBICHO Ul YIIIyOJEHHOTO YpOBHS W3Y4YEHHUs
ouosoruuy;

— 00béM ¥ TIOyOMHa H3y4YeHUS Yy4eOHOTro MaTepHuaja OIpPENCNIAIOTCS OCHOBHBIM
COJIepKaHUEM Kypca U TpeOOBaHMSMU K pe3yjbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
IpOrpaMMbl U TOJYYalOT JAJNBHEHIIYI0 KOHKPETH3alMI0 B TMPUMEPHOM TEMATUYECKOM
IUTAHUPOBAHUU;

— OCHOBHOE COJIEpXaHHe Kypca U IPUMEPHOE TEMATUUYECKOE IJIAHUPOBAHUE ONPEIEIISIIOT
COJZIEpKaHUE U BH[bl JIEATEIBHOCTH, KOTOPBIE JOJIKHBI OBITH OCBOEHBI OOYYAIOLUIUMHUCS IPH
M3Y4YEHUU OMOJIOTUH HA YTIIyOJIEHHOM YPOBHE;

— B NIpPOTrpaMMe COJCPXKHUTCS HPUMEpPHBIA MEepedyeHb J1a00OpaTOPHBIX M IMPAKTHYECKUX
pabor.

1.10 OO6uiasi xapakTepHCTHKA y4eOHOI0 nmpouecca: MeToabl, GopmMbl 00y4eHHUs U
peKUM 3aHATHH
Y4eOHbIi mpolecc nperycMaTpuBaeT (GOPMUPOBAHUE Y IIKOJBHUKOB HE TOJBKO 3HAHHM
OMOJOTUYECKUX 3aKOHOB, HO © OOIeydYeOHbIX YMEHHH, YHHBEPCAIBHBIX CIIOCOO0OB
JESITeIbHOCTH U KIIIOYEBBIX KOMIETEHTHOCTEW. OTO IUIAHUPYETCS JOCTUYb Osiaromaps
HCIOJIb30BAHUIO YUYUTENIEM COBPEMEHHBIX IE€JAarorMuecKuX TEXHOJOTHUH, CaMOCTOSTENbHON U
KOJIJIEKTUBHOM pa®oThl yuamuxcs, npumeHernto UKT.

B xauectBe Hanbosiee BaKHBIX MEXAHHU3MOB, CIIOCOOCTBYIOIIMX OCBOEHHUIO COACPKAHMS
Kypca, MOTYT OBbIThb BBIIETICHBI CIEIYIONNE METOAbI:

* nPoOAEMHbII MemOoO — CO3JaHUE JTOCTYIMHOW JJI TMOHUMAaHUsS IIKOJIBHUKOB MPOOIEMHOM
CUTYyallU{, UIMEIOLIEH OTHOILIEHHE K PeaIbHOM JKU3HU.

* 98puUCmuUYecKue Menoovl — METOJIbl U NMPUEMbI MO3HAHUSA, UCIOJIb3yEMbIE JJI PELICHUS
TBOPYECKHX 3a/1a4 B [IPOLIECCE OTKPBITUS HOBOTO.

* uccne0o8amenbCkull Memoo — OpraHu3anus OOY4YeHHs, MpHU KOTOpPOH OoOydaromuecs
CTaBSITCA B MOJIOKEHUE MCCIIE0BATEISA: CAMOCTOSITENbHO BBIICISAIOT IMIIOTE3Y, HOATBEPKIAIOT
WIA OIPOBEPTalOT €€, MCXOAS M3 M3BECTHBIX JAHHBIX, JIENAlOT BBIBOJABI M 000O0IIEHUS,
MOCTUTAIOT BeIyIUE MOHATUS U UJIEH, a HE TIOIY4atoT UX B TOTOBOM BHJIE.

* npoekmupogaHue — OCOOBIA  BUJ  JEATENBHOCTH, COYETAIOIIMN HHIUBUIYAIbHYIO
CaMOCTOSITENIbHYIO Pa0OTy C TPYIIOBBIMM 3aHATUAMH, B pe3yJbTaTe KOTOPOIO IIKOJIBHUKU
CO3J1aI0T KOHEYHBIH MPOIYKT X COOCTBEHHOT'O TBOPUYECTBA, yUaTCs aHAIM3UPOBATh CUTYAIIUIO,
BBIIETATH Mpo0OsieMy, (GOpMYJIMPOBATh OXHJAaeMble PE3yJbTaThl, CTABUTh 3aJaul, HAXOIUTh
ONTUMANIBHBIA CIOCOO peleHus MNpoOJaeMbl, COCTaBIATh IUIAH JICHCTBUH, YYHUTHIBATh
MOTEHUUANbHBIE PECypCchl M TMpeBpallaTh UX B peajbHble, IPOBOAUTH HCCIEIOBAHMS,



OLICHUBATh M AaHAJM3UPOBATH CBOIO pabOTy, COOTHOCHUTH IOJYYEHHbIE pEe3yJIbTaThl C
0’KHUJJaEMBIMHU.

Haubonee pacnpoctpaneHHO ¢opMoil opraHu3anuy y4eOHBIX 3aHSATHHA SIBISETCS YPOK.
[IpaBuiibHBIN BBHIOOp THIIA YpOKa crocoOcTByeT Oosiee 3p(GEeKTUBHOI peanu3aliii OCHOBHOM
JUIAKTUYECKOH 1IENN ypOKa.

a) Ypok u3yuyeHus: HOBOrO MaTepHalia.

Buowi: ypok-nekuus, ypok — Gecelja, ypoK € UCIOJIb30BaHHUEM yueOHOro BHACO(UIbMA, YPOK
TEOPETUUECKUX WU MPAKTUYECKUX CAMOCTOSITENbHBIX padoT (MCCIEe10BaTENIbCKOIO THIIA), YPOK
CMEILaHHbIH (CoueTaHue pa3IMYHbIX BUJOB YPOKa HA OJHOM YPOKE).
0) YpoKH COBEpIIEHCTBOBAaHWS 3HAaHUM, YMEHUN U HaBbIKOB. Cl0Jla BXOJAT YpPOKHU

(GbopMHpOBaHUS YMEHHH U HABBIKOB, LI€JIEBOTO IPUMEHEHHsI YCBOEHHOI'O U JIp.:
Buowvi: ypok caMOCTOSITETIBHBIX paboT, YpOK- JabopaTopHasi paboTa, ypoK MpakKTHUYeCKuX pador,
YPOK-3KCKYpCHsl, CEMUHAp.

B) Ypok 0000meHust 1 cuctemarusanuu. Croa BXOJSIT OCHOBHBIE BUBI BCEX IMSATH THUIIOB
YPOKOB:
- YPOK-CEeMHHAp, YpPOK-KOH(EPEHIUs,, MHTETPUPOBAHHBIA YPOK, TBOPYECKOE 3aHITHE, YPOK-
JIUCITYT, YPOK - JIeJIOBasi/poJieBas urpa.

') YPOKH KOHTpPOJISI, y4eTa ¥ OLEHKU 3HaHUM, YMEHUI U HaBBIKOB:

Buowi: yctHast ¢opma mnpoBepku ((pOHTaNbHbBIN, WHAUBUAYAIbHBIH M TPYHIOBOH OIpOC),
IUCbMEHHAas IPOBEPKA, 3aUeT, 3a4eTHbIC NMPAKTHUECKUE U Ja0opaTopHble pabOThl, KOHTPOJIbHAS
(camocTosiTeNnbHAs)) paboTa, CMELIAHHBIM YPOK (COYeTaHHWE TpeX INEepPBbIX BUIOB), YPOK-
COpPEBHOBAHHUE.

1) KoMOuHMpoBaHHBIE YPOKHU: HA HUX PELIAIOTCS HECKOJIBKO AUJAKTUYECKUX 3a/1ad.

B npouecce o0yueHus Mcnonb3yeTcs MUPOKUil ciekTp GopM 00ydeHuUs: KIACCHBIX U
BHEKJIACCHBIX; (DPOHTAJbHBIX, TIPYNINOBbIX, WHIUBUAYaJIbHBIX B COOTBETCTBHUH C
0COOEHHOCTSIMM y4eOHOTO0 MpeMeTa, 0COOEHHOCTSIMHU Kilacca.

Hnousuoyanvnasa paboma yuawuxcs Ha ypoke IOAPA3YMEBAET OTAEIBbHYIO
CaMOCTOSITENIbHYI0 paloTy ydallerocsi, nojgoOpaHHYI0 B COOTBETCTBUM C YPOBHEM €ro
noarotoBku. JlanHas ¢opMa opraHu3anMy  AEATEIBHOCTH YYallUXCS MOXET OBITh
IIPUMEHEHa Ha JII0O0M 3Tare ypoka.

@Dponmanvuas paboma yuawuxcs Ha ypoxe MOJIpa3yMeBaeT OOLIYyI0, OJHOBPEMEHHYIO
paboty co BceM kiaccoM. Jlannas gopma paboThI MO3BOJISAET:

1) ycTaHOBUTH 1OBEPUTEIBHBIE OTHOILIEHUS C KJIACCOM;
2) aKTUBM3HPOBATh AEATEIBHOCTb U I03HABATEIbHBIC MHTEPECH! yUaIlUXCS.
I'pynnosas ¢popma paboOTHI B Kllacce NpeayCcMaTpUBaeT CleAyIoLIee:

1) neneHuwe Kiacca Ha TpPyONbl, KOTOpbIE MOMy4aroT JHOO OJUHAKOBOE, JHOO
JuQepeHIIMPOBaHHOE 3aJJaHNE U BBITIOIHSAIOT €r0 COBMECTHO;
2) KOIMYECTBEHHBIN COCTaB IPYII 3aBUCHUT, IIPEXK/IE BCET0, OT BEJIMYMHBI KJIacca,
3) mpu 3TOM 4JIEHBI I'PYMNIbl JOKHBI BBIOUPATHCS yuyuTeNleM TakuM 00pa3oM, 4ToObl B
KOKIOW HaXOAWJIUCh YYEHHKH pPa3HOrO0 YpPOBHS MOATOTOBKH. OTO YBEIMYMBAET
BO3MOXHYIO IOMOIIb CJIA0bIM yUYaIuMCs.
B rpynmoBoii pabote moirydaroT BO3MOXHOCTh pPEaIn30BaTh CBOM CIOCOOHOCTH Camble
pOOKHE yUeHUKH, KOTOpPbIE HE MOTYT OTBEYATh IIPU BCEM KJlacce.

Pexxum 3ansaTHii: 3aHATUS TpoBoAATCs 3 pa3a B Heaemo 1o 1 yacy (40 MuHyT).

1.11 Jloruvyeckue cBSI3U JAHHOTIO NPeIMeETa ¢ OCTAJLHBIMH MpeAMeTaMu
(pa3nesnammn) yueOHOro (00pa3oBaTe/ibHOIO0) IJIAHA
[[IxonbHBIA Kypc OMOJIOTUM SIBISIETCS CHCTEMOOOPA3YIOIIUM JJisi €CTECTBEHHOHAYYHBIX
MPEIMETOB, IOCKOJIbKY OHOJIOTHYECKHE 3aKOHBI SIBJIAIOTCS OCHOBOW COJEP)KaHUS KYypCOB
XUMUH, pU3ukH, reorpaguu U aCTPOHOMHUH.
buosiorust Takxe HEpa3phIBHO CBSI3aHA ¢ XUMHUEH. XUMUS OTPAXKAET CBA3b MEXAY CTPOCHUEM
KIIETKH, OpraHu3Ma u ux ¢yHkiusMu. [Iporpamma mo OWONIOTHM COCTaBlIeHa TaK, YTO OHA
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YUUTBIBAET 3HAHUS yyallluxcs M0 XUMHHU, (pU3MKe, MATEeMaTUKU U APYTUX €CTECTBEHHOHAYUHBIX
PEMETOB.

B3anMoCBs3b  €CTECTBEHHO-MAaTEMAaTUUYECKUX IPEIMETOB OCYILECTBIsAETCS Ha 0aze
NPAaKTUYECKUX BHUJIOB JICATEIHHOCTH YYaluxcsi B 00JACTH JKOJOTHYECKHX pPa3pabOTOK IpH
U3yYeHUM TMOMYJIALUUI BHJIOB XMBOTHBIX W pacTeHuil. Pa3pabareiBaeTcsi cuctemMa yMeEHUH,
HEOOXOMUMBIX JUISI OBJIAAeHHA (PYHKIMOHAIGHBIMH TOHSATHSAMH Ha YPOKAaX MaTeMaTHKH H
Oouonorun. Takas NesTeNbHOCTb BBIPAOATHIBACT y IIKOJBHUKOB €IMHBIA MOJIXOA K PELICHUIO
3ajau.
3HaHus OHMOJOrMM TO3BOJISIET NPUMEHATh NPUOOPHI JUIs M3YyYEHHs OpraHu3Ma uesloBeKa,
CO3/1aBaTh MEIUIIMHCKHWE MHCTPYMEHTHI M3 Pa3IMYHBIX CIUIABOB M MMEIOIINX Pa3HOOOpa3HbIE
BJIMSIHUS HA OPTaHU3M YEJIOBEKa.

CBsi3b OMOJIOTMH C MCTOPHEW MO3BOJSIET 3HAKOMUTH YYalIUXCS C OMOrpadusiMH y4YeHBIX
OMOJIOrOB, MX BKJIAJOM B pa3BUTHE HAyKH, KyJIbTypbl OOLIecTBAa. 3HAKOMHUT C HCTOpHEH
CTaHOBJIEHUS] OMoNIOrHYecKo Hayku. CBs3b OMOJOTMM C PYCCKUM SI3BIKOM U JIUTEPATypOu
CHOCOOCTBYET pa3BUTHIO KYJIbTYpPbI PEUH YUALIMXCS, YUUT pabOTATh C IUTEPATypOil.

Crenyer moayepkHyTbh, YTO CBSI3b OMOJIOTMU C JAPYTMMU HAayKaMH B3aWMHA: Pa3BHBAsCh C
MIOMOIIIBI0 OMOJIOTHH, 3TH HAyKH OOOTAIAIOT €€ CBOWMH JOCTIDKCHHSMU M CTaBSIT Nepe] HEo
HOBBIE 3aJ1a4H, pa3pelast KOTopble OMOJIOTHS Pa3BUBACTCS U COBEPILICHCTBYETCS cama.

1.12 Ilpeamosiaraemsie pe3yabTaThl

JHestensHOCTh  00pa30BaTENbHOTO  YUpeXAEHUs oO0mero o0pa3oBaHUS B OOy4YeHHH
Ouomorun B cpeAaHel (NMOJHOM) IIKOJIE JOJDKHA OBITh HalpaBlieHa Ha JIOCTH)KEHHUE
00y4aOIUMUCS CIETYIOMUX JUYHOCTHBIX Pe3yJIbTATOB:

—peanu3anys 3TUYECKUX YCTAaHOBOK I10 OTHOUICHHWIO K OHMOJOTUYECKHM OTKPBITHSM,
UCCIICIOBAaHUSAM U MX pe3yJIbTaTaMm;

—TIPHU3HAHUS BBICOKOW [IEHHOCTH KM3HH BO BCEX €€ TOSBIICHUSX;

—c(hopMUPOBAaHHOCTH TMO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX HA IMOJyYCHHE HOBOTO
3HaHUs B 00jacTu OMOJOrMM B CBSI3U C Oyayiied NpodecCHOHANbHOM IEesTeIbHOCTBIO WIIH
ObITOBBIMU ~ NpoOJeMaMM, CBSI3aHHBIMHM C COXPaHEHHEM COOCTBEHHOIO 370pOBbsl U
HKOJIOTHUECKON OE€30MacHOCTH.

—TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUM BCEM KM3HM; CO3HATENIbHOE OTHOIIEHHWE K HENpephbIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICITHON PO ECCHOHATIEHON 1 00IIIECTBEHHOM IS TENHHOCTH;

—YyMEHHE COTPYJHHMYATh CO CBEPCTHHKAMM, NETbMU MJIAJIIETO BO3pacTa, B3POCIBIMH B
oOpa3oBaTeNnpbHON,  y4eOHO-HMCCIIe10BaTeNbCKOM, TPOSKTHON U IPYTUX BUJAX AEATEIbHOCTH;

—c(opMUPOBAaHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKH; OCO3HAHHE 3HAYMMOCTH HAyKH, BIAJICHUs J1OCTOBEpHOW HH(popMmaiuen o
NEePeOBbIX  JIOCTIDKEHHWSIX W OTKPBITHAX  MHPOBOH W OTEUECTBEHHOW  HAyKH,
3aMHTEPECOBAaHHOCTh B HAayUYHBIX 3HAaHUSAX 00 yCTpOHCTBE MHpa M 0OLIecTBa; FOTOBHOCTH K
HAYYHO-TEXHHUYECKOMY TBOPYECTBY;

—YyBCTBO FOP/IOCTH 32 POCCUHCKYIO OMOJIOTHUECKYIO HAyKY, TYMaHU3M;

—TOJI0KUTENIbHOE OTHOUICHHE K TPY/Ly, LIEIeyCTPEMIICHHOCTb;

—DKOJIOTUYECKasi KyJNbTypa, OEpeKHOE OTHOIIEHHWE K POJHON 3emje, NPUPOIHBIM
6orarctBam Poccun u Mupa, NOHUMaHKWE OTBETCTBEHHOCTH 32 COCTOSIHUE MPHPOTHBIX PECYpPCOB
U pa3yMHOE MPUPOAOIOIE30BaHHUE.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOSHUS BBHIITYCKHUKAMHU CpeIHeH (ITOITHOM)

IIKOJIBI IPOTPAMMBI 10 OMOJIOTHH SIBIISIOTCS:

OcgoeHue pe2yIImusHbIX YHUBEPCAIbHBIX YUeOHbIX OellCEUlL:

— CaMOCTOSITEIIBHO OMPEIEIATh LEIH, CTAaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 3a/1a4d B
00pa3oBaTEeIbHOM EATETFHOCTH U KU3HEHHBIX CUTYAITUX;

— OLICHMBATh PECYpChbl, B TOM UYHCIIE BpeMs M JApYyrue HemaTepuajibHble PeCypChl,
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HE00XO0IMMBIE JIJIS TIOCTHXKEHUS TIOCTABIICHHOM paHee 1eNy;

— COIOCTABJIATh HMMEIOIIMECS BO3MOXKHOCTH M HEOOXOAMMBIE Ml IOCTH)KCHUS LU
pecypcbl;

—— ONPENENATh HECKOJBKO MyTEH JOCTUKEHUS TOCTaBICHHOW LIEIH;

— 3aJaBaTh IapamMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO OIPEAEINTh, 4YTO LEJb
JOCTUTHYTA;

—— COIOCTABJIATh NOJYYEHHBIN PE3YNbTAT AEATEIBHOCTH C OCTABJIEHHOM 3apaHee LENbIO;

— OLEHUBATh IOCJIEJACTBUA JOCTWKEHHSA TIOCTABICHHOW 1LEeIU B  JEATEIbHOCTH,
COOCTBEHHOM MKHU3HU U JKU3HU OKPYKAIOUIUX JTIOIEH.

OcgoeHue no3HasamebHblX YHUBEPCAIbHBIX YUeOHbIX 0eUCmEUlL.

— KPUTHUYECKHU OLIEHUBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO C PA3HBIX TO3UIIHUH;

— pacmno3HaBaTh U (PUKCUPOBATH MPOTHBOPEUHS B NH(POPMAIIMOHHBIX UCTOUHUKAX;

—— HCIOJIb30BATh PA3IMYHBIE MOJEIbHO-CXEMAaTUYECKUE CPEICTBA JJI MPEICTaBICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHHUKAX IPOTUBOPEUHIA;

— OCYIIECTBIIATH Pa3BEPHYTHIN MH(POPMAITMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE HOBBIE
(yueOHbIe U MTO3HABATENbHBIC) 3a/1a4H;

— HCKaTh ¥ HaXOAUTh 00OOIIEHHBIE CIIOCOOBI peIeHUs 3a/1a4;

— NPUBOJUTH KPUTHYECKHE apPTyMEHTHI, KaK B OTHOIIEHWH COOCTBEHHOT'O CYXJIEHHs, TaK
Y B OTHOLLIEHUU JE€HUCTBUN U CYXIECHUU IPYroro 4esI0BeKa;

— aHaJIM3MPOBATH U MPEOOPA30BBIBATH MPOOIEMHO-IIPOTUBOPEUHBHIE CUTYAIUH;

— BBIXOAMTH 32 PaMKHU Yy4eOHOTrO MpeaMeTa M OCYIIECTBIIATH ILIEJICHANPABICHHBIH MOUCK
BO3MOXXHOCTH IIUPOKOTO TIEPEHOCA CPEICTB U CIIOCOOOB ACHCTBUS;

— BBICTpauBaTh  HMHIMBHIYaJbHYIO  00pa3oBaTENbHYI0  TPAeKTOPHUIO,  YUUTHIBas
OTpaHUYEHUS CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPAHUYEHUS;

— MEHSTh W YAEpKHUBATh pa3Hble MO3UIMM B IO3HABATEIbHOW NEATENbHOCTH (OBITH
YYEHHUKOM ¥ yuHTedeMm; (OpMyJIHpOBaTh 00pa3oBaTENbHBIM 3alpoC ¥ BBITOJIHATH
KOHCYJIbTAaTHBHbIE (DYHKIIMHM CaMOCTOSTENbHO; CTaBUTh MpoOieMy u pabotaTh Haja eé
pelIeHneM; yIpaBIsaTh COBMECTHON MTO3HABATENIbHOM 1E€ATENbHOCTHIO U IOJUUHATHCS).

Kommynuxamusnule ynugepcanvhvie yuebHvle Oeticmeus.

— OCYILECTBIISATH JIEJIOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3pPOCIBIMU
(xak BHyTpU 00pa30BaTeIbHON OpraHU3aIiy, TaK U 3a € mpeesiaMu);

—TpU OCYUIECTBJIEHUU TPYNNOBOH pabOThl OBITh KAaK PYKOBOAMTEIEM, TaK U HJIECHOM
IIPOEKTHOM KOMaHAbl B pa3HbIX poJIsIX (IEHEpaTOpoM HJeH, KPUTHUKOM, HCIOIHUTEIEM,
MPE3CHTYIONIUM U T. 11.);

—Ppa3BEpHYTO, JOTMYHO U TOYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C MCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX) SA3BIKOBBIX CPEJICTB;

—pacno3HaBaTh KOH(JIMKTOT€HHbIE CUTyallud M TPEeAOTBpallaTh KOHQIUKTBI 10 HX
aKTHBHOH (asbl;

——COIJIaCOBBIBATh MO3MIIMU YJICHOB KOMaH/Ibl B Ipoliecce padoThl Ha/l OOIIKUM MPOTyKTOM/
pelIeHuEM;

—TMPEACTABIATH MyOTUYHO pe3yIbTaThl MHAWBHUYabHOW U IPYNIOBON JESTENBHOCTH, KaK
nepes 3HaKOMOM, Tak U Nepej] HE3HAKOMOW ayIUTOPUEH;

—noa0upaTh MapTHEPOB [UIsI JENOBOM KOMMYHMKAIIMHM, HCXOAS U3 COOOpaKeHH
PE3yIbTAaTUBHOCTH B3aUMOJEHCTBHUS, a HE JTUYHBIX CUMIIATH;

—BOCIIPUHUMATh KPUTUYECKHE 3aMEUaHusl KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

—TOYHO U EMKO (OpPMYIHUPOBATH KaK KPUTHYECKUE, TaK U OAOOpUTEIbHBIC 3aMEUaHUS B
ajipec IPyrux Jrojei B paMKax J1eJ0BOM 1 00pa3oBaTeIbHON KOMMYHUKALIMHU, U30eras Ipyu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKJIECHUH.

IIpeamMeTHBIMHU Ppe3yabTaTAMM OCBOCHMSI BBIIIYCKHUKaMH CpelHed (ITOJHOM) IIKOJIbI
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IporpaMMbl 1O OHOJIOTMM Ha YIIyOJIEHHOM YpOBHE JOJDKHBI BKJIIOYaTh TpeOOBaHMSA K
pe3yabpTaTaM OCBOCHHS 0a30BOT0 Kypca M JOMTOTHUTEIHHO OTPaXkKaTh:

— c(hOpPMHUPOBAHHOCTh CHCTEMbI 3HAaHWHA 00 OOMIMX OWOJOTHYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX;

— o0bsAcHeHHe ponM OHONOTMM B (OPMHPOBAHMU HAYYHOTO MHPOBO33PEHUS; BKJana
OuosIoruuecKux Teopuil B HopMupoBaHHEe COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHbBI MUDA;
OTPHULIATENIFHOTO BIMSIHHAS aJKOTOJs, HUKOTHHA, HAPKOTUYECKHX BEIISCTB HAa pa3BUTHE
YeJIOBEeKa; BIIMSHUE MYyTarecHOB Ha OpPraHM3M YeJIOBEKa, OJKOJOrMYecKHX (DakTopoB Ha
OpPTaHU3MBI; MPUYMH SBOJIIOLWH, M3MEHSEMOCTH BHUJIOB, HAPYIICHWH pPa3BUTHS OPraHU3MOB,
HACJICICTBEHHBIX 3a00JICBaHNUM, MyTallUi, YCTOHUYNBOCTH U CMEHBI IKOCUCTEM;

— YMEHHeE pemarh CI0KHBIC 33]auu;

— BJIaJICHUE YMEHUSMH BBIJBUTATh TMIIOTE3bl Ha OCHOBE 3HAHUS OCHOBOIIOJATAIOIIMX
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATh MX 3KCIIEPUMEHTAIHLHBIMU
cpeactBamu, HoOpMyITUpYs LIETb UCCIIETOBAHHS;

— 00ocHOBaHHE U COOMIOEHHsT Mep MPO(QMIAKTUKUA BUPYCHBIX 3a00JI€BaHUI, BPEIHBIX
NIPUBBIYEK U MPABUII TIOBEJCHUS B OKPYIKAIOIIEH cpejie;

— OBJIAJICHUE YMEHMSMU U HaBBIKAMU IMOCTAHOBKM OHOJOTMYECKHX SKCIEPUMEHTOB U
0OBSICHEHHE X PE3YJIbTATOB;

— OllEHKa  OJTHYECKMX  aCIeKTOB  HEKOTOPBIX  HCCIENOBaHMKA B 00JacTu
O6uotexHonoruu( KJIOHUPOBaHHME, UCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HANPABICHHOE M3MEHEHHE
TreHOMA).

1.13 Cucrema oueHKHU JOCTUKEHUHA YIAIIMXCS

Cucrema OIICHKH TMPEAMETHBIX PE3YyJIbTaTOB OCBOCHHUS YYE€OHBIX MPOTPAMM C YYETOM
YPOBHEBOTO M0/X0/a, NpuHsAToro B CTaHmapre, Mpearnosaraer Ijs yriayOJeHHOTO W3y4YeHUS
npeaMeTa:

®  MUHUMANbHBIL YPOBEHb JIOCTIKEHHUS IUIAHUPYEMBIX Ppe3ylbTaToOB  YIIyOJIEHHOTO
W3YYEHUs MpeIMEeTa, OLEHKa «YJOBIECTBOPUTEIBLHO» (0OTMETKA «3»);

®  108blUEHHbII YPOBEeHb NOCTIKEHUS TUIAHUPYEMBIX PE3yJbTaTOB, OIICHKA «XOPOIIO)»
(oT™meTKa «4»);

®  8bICOKUL YPOBeHb NOCTKEHUS IIAHUPYEMBIX Pe3yJIbTaTOB, OIICHKA «OTIUYHOY» (OTMETKA
«5»);

[ToBbIlICHHBI W BBICOKMI YPOBHHM JOCTHKEHHUS OTIWMYAKOTCS MO IOJHOTE OCBOCHUS
IUIAHUPYEMBIX ~ pEe3yJNbTaTOB,  YPOBHIO  OBJQJCHHs  Y4YeOHBIMH  JCUCTBUAMHU |
c(OPMHUPOBAHHOCTHIO HMHTEPECOB K JAHHOW TmpenMeTHOW oOnactu. MHAWBHIyalbHBIC
TPaeKTOPUH OO0y4YEeHHs] O0Yy4aroUMXcs, AEMOHCTPUPYIOIIUX IMOBBIIMICHHBIH W BBICOKUNA YpOBHU
JIOCTHXKEHHM, 1eIeco00pa3Ho (OpMUPOBATH C YYETOM HHTEPECOB ITHX OOYYAIONIUXCS U HX
IJIaHOB Ha OyyIiee.

B cucteme orieHUBaHUs UCTIONIB3YIOTCSI KOMNIEKCHbIE OYEHKU, XapaKTepU3yeMble 10 Pa3HbIM

MpU3HAKaM:

* [PEUMYIIECTBEHHO 6HYMPEHHAA OUEHKA,  BBICTABIsieMass  IEAaroroM:  CTapToBas
JIMarHOCTHKA («BXOJTHBIE» MIPOBEpPOUYHBIE  PA0OTHI), TEeKYIUH KOHTPOJIb
(camocTOsATENbHBIE, TIPOBEPOYHBIE, TUATHOCTUYECKHE PabOThl, MPAKTUYECKUE PAOOTHI),
WUTOTOBBIN KOHTPOJIb (MTOrOBasi KOHTPOJIbHAS paboTa)

*  GHewIHAsA OYeHKa IPOBOAUTCS, KaK MPaBUiIO, B (h)OpMEe MOHUTOPUHTOBBIX HCCIIEIOBAHUN
(cuctema Cratrpan, monutopunr L[PO r.0. Camapa)

*  camoananu3 u camooyeHka o0y4arImuxcs.

1.14 HMHcTpyMeHTapHil 11 OLIEHUBAHUSA Pe3yJIbTATOB
ITpu onpenenenun ypoBHs y4eOHBIX JOCTHKEHUM 1O OMOJIOTUU OLEHUBAETCS:
— Bulanenue teopeTnuecKMMM 3HAHUSMY,
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— YMeHue UCTIoIh30BaTh TEOPETUUECKUE 3HAHUS PU PELICHUH 33/1a4 WK YIIPaKHEHUN
Pa3NIUYHOTO THTA (TEHETHUECKUX, IKOJIOTHYECKIX,MOJIEKYISIPHO-TeHETHUECKHUX ) ;
— Bnagenue npakTH4eCKMMHU YMEHUSIMU M HABBIKAMU TIPH BBHITIOTTHEHUH TA0OPATOPHBIX padoT,
HaOJII0/IEHUI ¥ OMOJIOTUYECKOTO MPAKTUKYMA.
OyeHnKa nUCb MEeHHbIX CamMOCMOAMeNbHbIX U KOHMPOTIbHBIX pabom
Ornenka «5» cTaBUTCS 3a paOOTY, BBHIOJTHEHHYIO 0€3 OMIMOOK M HEAOYETOB WJIM UMEIOIIYIO HE
0osiee OIHOTO HeIoueTa.
Onenka «4» craBuTCs 3a paboTy, BHIIIOJIHEHHYIO MOJIHOCTBIO, HO IIPU HAJIUYUU B HEM:
a) He OoJiee OHOM HEerpyOoil OMMOKY U OJTHOTO HEJIOYETa,
0) unu He Oosee IBYX HEJ0YETOB.
Onenka «3» cTaBUTCS B TOM Ciy4ae, €M YYCHHK MPaBUIBHO BBIMIOJHUI HE MEHEE MOJOBHHBI
paboThI WM Oy CTHIL:
a) He OoJiee IBYX rpyObIX OIIHMOOK,
0) unu He 6osiee OJJHOM rpy0OOit OIIMOKU M OTHOTO HEI0YETa,
B) WK HE OoJiee IBYX-TpeX HETpyObIX OMIMOOK,
T') WIK OJHOM HEerpy0oil OIMOKH U TpeX HEI0YETOB,
J) WJIA TIPY OTCYTCTBHH OIIMOOK, HO TIPU HAJTHYUH 4-5 HEJJOYETOB.
OneHka «2» cTaBUTCS, KOTJIa YMCIO OIIMOOK M HEAOYETOB MPEBOCXOJUT HOPMY, NMPH KOTOPOM
MOJKET OBITh BBICTABIICHA OIEHKA «3», WM €CJIM TPaBWIBHO BBITIOJHEHO MEHEE IMOJOBHHBI
paboTHI.
Kpumepuu oyenxu mecmoguix 3a0anuii
KonngectBo 3a1anuii B TecTe onpeenseTcs ¢ yueToM 1) 1eneBoil HanpaBiIeHHOCTH TecTa, 2)
BUJIOB TECTOBBIX 33/1aHUH, 3) HOpMaTHBa BPEMEHHU Ha MPOBEJACHUE TECTA.
[Ipu otBeTe: «5»: 85 — 100 % oT oOmiero yuciia 6amioB
«»: 70 -85 %
«3»: 50 -70 %.
Oyenka ycmHuvlx omeemos
Ornenka «5» CTaBUTCS B TOM ClIy4ae, €ClId yUaluics:
a) OOHapyXMBaeT IIOJHOE NOHUMAaHHWE OMOJIOTUYECKOH CYIIHOCTH pPacCMaTPUBAEMBIX
ABJIGHUN M 3aKOHOMEPHOCTEH, 3HAaHWE 3aKOHOB M TEOpUH, YMEeT MOATBEPIUTh HX
KOHKPETHBIMU TIpUMEpaMH, TMPHUMEHUTh B HOBOW CHUTyalldd ¥ TPH BBIIOJIHEHUU
MPAKTUYECKHUX 3aJaHUM;
0) MaeT TOYHOE OMNpENEIeHUE M HCTOJIKOBAHHUE OCHOBHBIX TIOHSATHHA, 3aKOHOB, TEOpUI
Oouooruy;
B) TEXHUYECKH I'PAMOTHO BBITIONHSAET OUOJIOTUYECKUE OTIBITHI;
I) TIpU OTBETE HE TOBTOPSET JOCIOBHO TEKCT YYeOHHMKA, a yMeeT OToOparh TJaBHOE,
00HapyKUBAET CAMOCTOSTEILHOCTh U apPTYMEHTUPOBAHHOCTh CYKJIEHHUH, yMEeT YCTaHOBUTH
CBSI3b MEKIY M3Y4aeMbIM M paHee M3YYCHHBIM MAaTEPHAIOM IO Kypcy OHMOJIOTHH, a TaKKe C
MaTepuaIoM, YCBOSHHBIM MPH U3YYEHHUH JIPYTHX CMEXHBIX MMPEIMETOB;
1) YMEET MOAKPEIUTh OTBET HECIOKHBIMU JICMOHCTPAITMOHHBIMH OITBITAMU;
€) yMeeT JieNaTh aHaIu3, 0000IIeHUS M1 COOCTBEHHBIE BBIBOJIbI IO JAHHOMY BOIIPOCY;
) yMEET CaMOCTOSTENIbHO M pPAaIlMOHAJIBHO pPadOTaTh C Y4YEOHHKOM, JIOTIOTHUTEILHOU
JUTEPATYPON U CIIPAaBOYHUKAMH.
OreHka «4» CTaBUTCS B TOM CIIy4ae, €CIIU OTBET YAOBJIETBOPSET HA3BaHHBIM BBIIIIE
TpeOOBaHUSAM, HO yUaIlIUNCs:
a) JOIMyCKaeT OJHY HE TpyOyro omwuOKy win He Oosiee ABYX HEIOYETOB U MOXKET HX
MCIPAaBUTh CAMOCTOSITENILHO, MITU MIPU HEOOBILION MTOMOIIY YUUTES;
0) He 00naaeT JOCTaTOYHBIMU HaBBIKAMHU Pa0OTHI CO CIIPABOYHOM JIMTEpaTypoil (Hampumep,
VYEHHK YMEeT BCe HalTH, NPaBUJIBLHO OPHEHTHPYETCS B CIPAaBOYHUKAX, HO paboTaeT
MEJIJICHHO).
Onenka «3)» cTaBUTCS B TOM Ciyyae, €ClIM YYalllUHCs MPaBWJIbHO MOHUMAET OHMOJIOTMYECKYIO
CYILIHOCTb pacCMaTpUBAEMBbIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO MPU OTBETE:
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a) oOHapy>KUBaeT OTJeNbHble NpOoOeNbl B YCBOGHMM CYIIECTBEHHBIX BOIPOCOB Kypca
Ouosoruu, He MPEnsATCTBYIOIINE JabHEHIIEMY YCBOSHUIO IPOIPaMMHOTO MaTepHara;
0) MCHBITBIBAET 3aTPyAHEHUS B MPUMEHEHUM 3HAHUN, HEOOXOIMMBIX I PELIeHUs 3aaay
Pa3IMYHBIX THUIIOB, TPU OOBSICHEHWH KOHKPETHBIX OHOJOTMYECKHX SIBICHHA Ha OCHOBE
TEOPHUM U 3aKOHOB, WJIM B TMOJATBEPXKIEHUM KOHKPETHBIX MPHUMEPOB MPAKTHUECKOTO
PUMEHEHHUS TEOPHH,
B) OTBEYAeT HEMOJHO Ha BONPOCHI y4HTeNs (YIycKass OCHOBHOE), MJIM BOCHPOM3BOJUT
coJlep’KaHuEe TeKcTa ydeOHMKa, HO HEJOCTAaTOYHO IIOHUMAeT OT/EJIbHbIE II0JI0KEHUS,
MMEIOIIME Ba)KHOE 3HAUEHUE B 3TOM TEKCTE,
r) oOHapyXHMBaeT  HEIOCTaTOYHOE TMOHMMAaHHE  OTAENBHBIX  MOJOXKEHHHA  TpH
BOCIIPOM3BEJICHUN TEKCTa yuyeOHUKA, MM OTBEUACT HEMOJIHO HAa BOIPOCHI YUUTENs, NOITyCKas
OJIHY-/IBE TpyObIe OIINOKH.
OreHka «2» CTaBUTCS B TOM ClIy4ae, €ClIM YUEHUK:
a) He 3HAeT M HEe MOHMMAET 3HAUYUTEIbHYIO WK OCHOBHYIO YacTh IPOIPAMMHOI0 MaTepuaa
B IIpejieiax MOCTAaBJICHHBIX BOIPOCOB,
0) unu umeer cnabo cHopMyIUPOBAHHBIC U HEIOJHbIC 3HAHUS U HE YMEET NPUMEHSTh UX K
PEIIEHNI0 KOHKPETHBIX BOIIPOCOB U 33/1a4 10 00pa3ily U K MPOBEICHUIO ONbITOB,
B) WIM IPU OTBETE JOIMyCKaeT 0ojee ABYX IpyObIX OIMOOK, KOTOPbIE HE MOXET HCIPABUTh
JTa’Ke TIPU TIOMOIIH YIUTEIIsI.
Oyenka 1a60pamopuvix U NPAKmuyecKux pabom
Onenka «5» cTaBUTCS B TOM ClIydae, €ClId yJaluics:
a) BBIMOJIHWII PabOTy B MOJHOM 00beMe ¢ COOI0IEHMEM HE00X0IMMON MOCIEI0BATEIbHOCTH
BBITTOJIHEHHSI MUKPOTIPETIapaToB ;
0) camocCTOATENbHO pPAabOTal C MHKPOCKOIIOM Ha PAa3HbIX YBEIMYEHUSAX C HauOoJbIIeH
TOYHOCTHIO;
B) B IPE/ACTaBIEHHOM OTYETe MPABUIBHO U AKKYpPaTHO BBIIOJHHJ BCE 3alMCH, TAOJIHMILIBL,
PHUCYHKH, YepTEKH, rpaduKu, BBIYUCICHUS U CIIENIAT BHIBOIBI;
r) coOrronan TpeboBaHus 6€30MaCHOCTH TPY/IA.
Omnenka «4» CTaBUTCS B TOM CJIy4ae, €CJI BBITIOJHEHBI TPEOOBAHUS K OIICHKE S5, HO:
a) paboTy MPOBOJIMII B YCIIOBUSX, HE 00E€CIIEUNBAIOIINX JIOCTATOYHON TOUHOCTH U3MEPEHUH;
0) niu ObUIO JOMYIIEHO JBa-TPU HEAOYeTa, WM He Oosiee OAHOM HerpyOoi OmuOKu U
OJIHOTO HeJloueTa.
Onenka «3» cTaBUTCS, ecii padoTa BHIIOIHEHA HE MOJHOCTHIO, HO 00BEM BBINIOJIHEHHON YacTu
TaKOB, YTO MOXHO CJIeJIaTh BBIBOJbI, WM €CIIM B XOJ/I€ IPOBEIEHUs ONbITa U U3MEPEHUil ObLIN
JIOITYIIIEHBI CIEYIOIINE OMINOKY:
a) IPUTOTOBJICHHWE TIPENapaToB TPOBOAMI B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K
MOJIYYEHHUIO PE3yIbTAaTOB € OOJIbIIECH MOTPEIIHOCTHIO,
0) unu B oTYeTe OBUIM JOMYIIEHBI B 00ILEH CI0KHOCTU HE Oojiee ABYX OIMOOK ( B 3amUCIX
e/IMHUI] U3MEPEHUs, B BBIYUCIICHUSX, IT'paduKax, TabluIax, cCXxeMax, aHaJln3e NOrpeIIHoCTel
U T.].), HE IPUHIUIIHAIBHOTO ISl JaHHOW pabOoThI XapakTepa, He MOBIUSIBIINX HA PE3yIbTaT
BBINOJIHEHMS,
B) MJIM HE BBIMTOJHEH COBCEM HJIM BBITIOJTHEH HEBEPHO aHAJIU3 NOTPEIIHOCTEH,
r) wix paboTa BBINOJIHEHA HE MOJIHOCTBIO, OJJHAKO O0OBEM BBIIIOJHEHHOM YacTH TaKOB, YTO
MO3BOJISIET TONYYUTh NMPABHIBHBIE PE3YJIbTATHl U BHIBOJBI 10 OCHOBHBIM, MPHHIUITHAIHHO
Ba)XXKHBIM 3aJlauaM pPabOThl.
OneHka «2» CTaBUTCS B TOM CIIy4ae, ECIIU:
a) paboTa BBINOJIHEHA HE MOJHOCThIO, U 00BEM BBINOJIHEHHON YacTu paboThl HE M03BOJISET
c/ienaTh NpaBUIbHbIE BBIBOIHI,
0) WU ONBITHI, U3MEPEHHUS], BEIYUCICHHS, HAOII0I€HUS IPOU3BOAUINCH HEMPABUIIBHO,
B) WIM B XOJie paboThl U B OTYETE€ OOHAPYKUJIHCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEYEHHbIE B TPEOOBAHUAX K OLICHKE «3».
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Bo Bcex chyuasx OIleHKa CHIJKAeTCs, €ClIMd yYeHUK He CcoOmrofan TpeOOBaHMS MpaBUII
0€30macHOCTH Tpy/Ia.

B Tex cnmywasx, xorga yuammiics TMOKa3aJl OpPUTHHAIBHBIA M HauOoliee palloHATbHBIN
MOAXOA K BBHINIOJHEHHUIO PabOThl W B mporecce paboThl, HO HE W30eX)al TeX WM HHBIX
HEJOCTaTKOB, OIIEHKA 32 BBIITOJHEHUE Pa0OThI IO YCMOTPEHUIO YUUTENS MOKET OBITH TOBBIIIICHA
M0 CPaBHEHHIO C YKA3aHHBIMU BBIIIIE HOPMaMHU

1.15 BHeceHHBble H3MEHEHHUSI U MX 000CHOBaHHUe

B aBTOpCKYIO IpOrpaMMy BHECEHBI U3MEHEHUS B CBSI3U C TEM, YTO B HEH AJIs yIIIyOJIEHHOTO
YpOBHS U3y4eHus 6nosoruu 3a asa roga ooyuyenus (B 10 u 11 knaccax) yureno 18% pesepBHOTO
BpeMeHH, 39 4acoB OTBENIEHO HA pe3epB: U3 HUX- Ha Kypc 10 knacca npuxoaures 13 yacos, a Ha
Kkypc 11 knacca — 26 yacos.

W3 pe3epBHOTO BpeMEHH Bce yachl 100aBJIeHbI Ha OoJiee MoIpoOHOE M3ydYeHUE TeM Kypca U
pelleHne 3a1ay, YTo CIOCOOCTBYET JIyYIlIEeMy YCBOEHHIO MaTepuana, U MOMOXKET y4YalluMCs
Jyu1ie noAroToButhes K EI'D.

Huxe npeacraBnena cpaBHUTENbHAS TabIMIA C IEPEYHEM M3YYaeMbIX Pa3/IesioB IO
yuebHoMy npeamety "buonorus" u KOTUYECTBOM 4acOB B COOTBETCTBUU C aBTOPCKOM
IIPOrpamMmoit

Kommgecto 4aCoB, OTBCJACHHLIX HA U3YUCHUC KypcCa OMoJ0ruu CpGI[HCfI IIKOJIBI

Ne Pasznen ABTOpCKast PaGouasn Pa3uuna co
nporpamMa | nporpamMma CTaHaapToM
1 buonoruyeckre CUCTEMBI: KJIETKa, 30 32
OpraHu3M
+34 OTBEJICHO Ha
I'n.1. Buosiorusi Kak KOMILJIEKC 5 7 pacIIupenye IaBBI:
HayK 0 )KUBOii Ipupoje. Knerounsie cTpyKTypHI;
MeToabl HAy4YHOT0 MO3HAHUS.
- Kpartkas ucropus pa3Butus 2 2
OHoJIOruu;
- CyIIHOCTb KW3HU U CBOMCTBA 1 3 +24q OTBEIICHO Ha
KHUBOTO; pacumpenue TJIaBbI:
- YpOBHU OpraHu3aluu >KMBOM 2 2 OOGecnieueHue KJIETOK
MaTepuu; SHeprueu

I'n.2 CTpykTypHbBIE U

2

(pyHKIIHOHAIbHbIE OCHOBBI 25 25
JKU3HHU
- BBenenue B HUTOIOTHIO 1 1
- XuMHueckas opraHuzanus 8 8
KJIIETKHA

3 3
- CtpykTypa u QyHKIHHA

MIPOKAPUOTUYECKON KIIETKH
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- CtpykTypa ¥ QyHKIHUU 12 12
AYKAPHUOTHYECKOW KICTKH
1 1
- Hexnerounast hoopma Ku3HU -
BUPYCHI
I'1.3 Opranusm 58 70 +124
+5 4acoB Ha paclupeHre
- OOMeH BEIIecTB B KIIeTKe 5 10 Tembl  «lImactuyeckuii
oOMenH»
- JKu3HEeHHBIN UK KJIETKU 4 4
4 4
- becnonoe pa3MHO)KeHNE
- TTonoBoe pazMHOMKEHHE 4 4
- DMOPUOHATILHOE Pa3BUTHE + 2uac Ha pacimpenue
KHBOTHEIX 4 6 TEMBl «OMOPUOHAIILHOE
pa3BUTHE KHUBOTHBIX)»
2
- [TocTaMOpHOHANIEHOE PAa3BUTHE 2
- OHTOr€eHe3 pacTeHUui 1 2
06 1 1 +1 yac Ha pacmupeHue
IINE 3aKOHOMEPHOCTH Tembl: «OHTOTEHE3»
OHTOTCHE3a
- PazButne opranusmoB u 3 3
OKpY’KaroIas cpeaa
- Uctopus pazsutus 2 2
NpEeICTaBICHUN O
HACJICJICTBEHHOCTH U
WU3MEHYUBOCTH
- OCHOBHBIE 3aKOHOMEPHOCTH 11 15
HACJIEICTBEHHOCTH
- OCHOBHBIE 3aKOHOMEPHOCTH 8 ]
MSMCHINBOCTH + 4 4yaca Ha pelicHHE
- Tenernka yenoBeka 5 5 337124 IO TeHETHKH
- CenexIus )KUBOTHBIX, PACTCHUI
Y MHEKPOOPTaHU3MOB 4 4
I'i1. 4 Bua. Honyasinus. Teopust 36 49 +13 4
IBOJIIOLIM .
6 10 +44 Ha 0000IIEeH e
- UcTopust 3BOSIOIMOHHBIX UCH
15 20 + 5 4 Ha pacmupeHue

- CoBpeMEHHOE BOJIOIIMOHHOE

TJIaBBI «DBOJIFOIIMOHHOE
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y4eHUe yUEHHE

10 12 +24 Ha pacmpenue
- [Tpoucxox1eHHEe )KU3HA Ha rnaBbl «IIpoucxoxaeHue
3emuiie YKU3HH Ha 3eMJie)
5 7 +24 Ha paciiupeHue
- [TpoucxoxkieHne yemoBeKa rnaBbi« IIpoucxoxienne
YEJIOBEKa»
5 I'n.5 Dxocucrema 51 53 +64
+ 2 yaca Ha pacUIMpEHHE
- Dkonorudeckue (paxkTopbl 14 16 1aBbl  «DKOJOTUYECKHE
(bakTopbI»
- CTpyKTypa 3KOCHCTEM 16 16
- buocdepa - rmodanpHas 8 e
IKOCHCTEMA
13 13

- buocdepa u yenosek

Hroro 175 204 0

2. Ilnanupyemble pe3y/bTaThbl 0CBOEHUs y4eOHOI0 mpeaMera.
2.1. JIM4HOCTHBIE Pe3yJbTAThI.

JIMuHOCTHBIE pE3yJbTaThl OCBOEHHUS OCHOBHOM 00pa30BaTENbHON IPOrpaMMBbl JTOJIAKHBI
OTpaxkath:
1) poccuiickylo TIpaXJaHCKyl0 MJIEHTUYHOCTb, MATPUOTU3M, YBa)KEHHE K CBOEMY Hapomy,
4yBCTBAa OTBETCTBEHHOCTH Iiepe] PonuHol, ropoctu 3a cBOM Kpal, cBoro Ponuny, nponutoe n
HACTOSLIIEE MHOTOHALIMOHAJIBHOIO Hapoaa Poccuu, yBakeHHME TIOCYIapCTBEHHBIX CHMBOJIOB
(repO, nar, rumH);
2) rpaxJaHCKYIO MO3UIMI0 KaK aKTHUBHOIO M OTBETCTBEHHOI'O WIEHAa POCCHICKOro OOIecTBa,
OCO3HAIOIET0 CBOM KOHCTUTYLMOHHBIE IpaBa U OOA3aHHOCTH, YBAKAIOIIETO 3aKOH MU
NPaBOMOPSJIOK,  OOJIAAAIOLIET0  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIONIETO TPaJUIMOHHBIE HALMOHAIbHbIE M OOIIEYETIOBEYECKHE TI'yMaHHCTHYECKHE U
JIEMOKpPAaTUYECKUE [IECHHOCTH;
3) TOTOBHOCTH K Ci1y>keHHI0 OTEUYecTBY, €ro 3alluTe;
4) chopMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOI'O Ha AMAJOre KYJbTYp, @ TaKXKe pPazIHuHBIX

(opM 001IECTBEHHOTO CO3HAHUS, OCO3HAHME CBOETO MECTA B MOJIHMKYJIBTYPHOM MHUDPE;
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5) chopMUPOBAaHHOCTH OCHOB CaMOpa3BUTHS U CAaMOBOCHHTAHUS B COOTBETCTBUH C
00IIIeYeTOBEYECKUMH IIEHHOCTSIMH W HWJ€alaMU TPa)XIaHCKOTO OOIIECTBAa; TOTOBHOCTh U
CITIOCOOHOCTH K CAMOCTOSITEJIBHON, TBOPUYECKOW U OTBETCTBEHHOM JEATEIHHOCTH,

6) TOJEpPaHTHOE CO3HAHWE U TMOBEJIECHHUE B MOJHUKYJIHTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTH JHUAJIOT C IPYTUMH JIIOJAbMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHMsI, HAXOJUTh O0IINe LEeTH
U COTPYAHMYATH JJISl UX JIOCTHMXKEHUS, COCOOHOCTh MPOTHBOCTOSATH HICOJIOTUU SKCTPEMHU3MA,
HaIlMOHANM3Ma, KceHO(oOWH, TUCKPUMHUHALIMK TI0 COIMAIbHBIM, DPEJIMTHO3HBIM, DPAaCOBBIM,
HAI[MOHAJIBHBIM MIPU3HAKAM U JIPYTUM HETATUBHBIM COIMAIILHBIM SIBIICHUSM;

7) HaBBIKM COTPYJIHHUYECTBA CO CBEPCTHMKAMH, JETbMHU MJIAQJLIEr0 BO3pacTa, B3POCIBIMU B
00pa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HOH, YueOHO-UCCIeA0BATENbCKOM, MPOSKTHON U APYTUX
BUJAX JIEATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U TTOBEJCHUE HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX IIEHHOCTEH;
9) TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha MPOTSKEHUU
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHHWE K HEMpPepbIBHOMY O00pa30BaHUIO KakK YCIOBHUIO
yCIenHoi npodeccuoHanIbHON U 00IECTBEHHON e TEeNbHOCTH;

10) scTeTnyeckoe OTHOLICHHE K MHUPY, BKJIIOYAsh SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHSATHE W peaau3alnuio IIEHHOCTEW 370poBOTO MW 0Oe3omacHOro oOpas3a KU3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILICHCTBOBAHHUH, 3aHITUAX CIIOPTUBHO-03JOPOBUTEIHHOM
NeSTEIbHOCTIO, HENPUATUE BPEIHBIX MPUBBIUEK: KYpPEHMs, YHOTPEOJICHHs —aJIKOIOoJid,
HapKOTHKOB;

12) OepexxHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (HU3HYECKOMY H
MICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JIPYTHX JIOJCH, YMEHHE OKa3bIBATh
MEPBYIO MOMOIITb;

13) oco3naHHBI BbIOOp Oyayined mpodeccuu W BO3MOXKHOCTEH pealn3alud COOCTBEHHBIX
JKU3HCHHBIX IUIAHOB; OTHOIIEHHWE K MPO(ECCHOHATBHON JEATENPHOCTH KaK BO3MOXKHOCTH
y4acTHs B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAapCTBEHHBIX, OOIICHAITMOHAIBHBIX
mpo0Jem;

14) chopMHUPOBAHHOCTH SKOJOTHYECKOTO MBIIUICHUS, MOHUMAaHHUS BIUSHHUS COIMAJIBLHO-
HKOHOMHMYECKHX IPOILECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOW Cpenbl; mpuoOpeTeHue
OTIBITA HKOJIOTO-HANIPABICHHOH 1EATEbHOCTH;

15) oTBeTCTBEHHOE OTHOIICHWE K CO3/aHUIO0 CEeMbH HAa OCHOBE OCO3HAHHOTO NPUHSATHA

I[IEHHOCTEU CEMENHOM KU3HU.
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2.2. MertanpeameTrHbie pe3yJbTaThbl
MeTtanpeameTHble pe3ylbTaThl OCBOEHUS OCHOBHOW 00pa30BaTeIbHONW MPOTPaMMBbl JIOJKHBI
OTpaxkarTh:
1) ymeHHEe CaMOCTOATEIbHO ONPENENSATh LENu JAESITEIbHOCTH U COCTABJIATH ILJIAHBI
JESTEIbHOCTH;  CaMOCTOSITENIbBHO ~ OCYLIECTBINISITh, KOHTPOJUPOBATH U  KOPPEKTHPOBAThH
JIESITeNIbHOCTD; MCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI AJIsl JOCTHKEHHUS MOCTABICHHBIX 1IeJIei
U peayu3aliy MIaHOB JIeATEIbHOCTH; BBIOUPATh yCIEUTHbIE CTPATETHH B PA3IMYHBIX CUTYaIUsX;
2) yMeHHME TPOAYKTUBHO OOINATHCS MW B3aMMOJEHCTBOBAaTH B IPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh TO3WLUHU JPYTHMX YYAaCTHUKOB JESTEIBHOCTH, J(PPEKTHBHO
paspemiaTh KOHMIUKTHI;
3) BiaJeHMe HaBBIKAMHM TI03HABATEIbHOW, Y4eOHO-HCCIENIOBATENIbCKOM U  MPOEKTHOU
JEeATEeAbHOCTH, HaBBIKAMU  paspelieHus MpobjieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJAOB PEIICHUS MPAKTUYECKHUX 3a]ad, IPUMEHEHUIO Pa3INYHbIX
METO/IOB ITO3HAHUS;
4) TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEIbHOW HH(POPMAIMOHHO-TIO3HABATEIHFHOM
NESITeIbHOCTH, BIIAJICHHME HaBBIKAMM TMOJY4YEHHs HEOOXOAMMOW HH(GOpMaluu U3 ClIOBapei
pa3HBIX TUIIOB, YMEHHUE OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAIIUU, KPUTHUECKH
OLIGHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYYaEMYIO U3 Pa3IMYHbIX HCTOYHUKOB,;
5) yMeHME HCIIOJIb30BaTh CPEACTBA MH(OPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTUH B
pEIIEHNH KOTHUTUBHBIX, KOMMYHHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a7ad C COOJIOJCHHEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKHU O€30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;
6) yMeHHe OnpeeNniaTh Ha3HauYeHHE U (PYHKIUHU Pa3IMYHBIX COLMATBHBIX HHCTUTYTOB;
7) yMeHue CcaMOCTOATEIbHO OLIEHWBATh W NPUHUMATh PEIICHHUS, OINpPEAEISIOUINe CTPATErHIo
MOBE/ICHUS, C YYETOM I'PaKJaHCKUX ¥ HPABCTBEHHBIX LIECHHOCTEHH;
8) Bia/ieHuE S3bIKOBBIMU CPEJICTBAMU - YMEHHUE SICHO, JJOTHYHO M TOYHO M3JaraTh CBOI TOYKY
3pEeHUs, UCII0JIb30BATh aJICKBAaTHBIE SI3bIKOBBIE CPEACTBA;
9) BnaseHNe HaBBIKAMU MO3HABATEIBHON pe(IeKCHN KaK OCO3HAHHSI COBEPILACMBIX JICHCTBHN H
MBICIUTENBHBIX POLECCOB, UX PE3YJIbTATOB U OCHOBAHHM, I'PAHUL] CBOErO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATEJIbHBIX 3324 U CPEACTB UX JOCTHKEHUS.

yHHBepcaHBHHe y‘le6HHe JCUCTBUS:

PerynsatvuBHbIE
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Brio YCKHHUK HAYUUTCA:

- CaMOCTOSITEJILHO OMNpPEAENATh LIENH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH, 1O KOTOPHIM MOXKHO
OTIPENICTTUTh, YTO TEJTh JIOCTUTHYTA;

- OILIEHWBATh BO3MOJKHBEIC TIOCJICICTBHS HOCTHXKCHUS IIOCTAaBJICHHOM IEIM B JEATCIBHOCTH,
COOCTBEHHOM KM3HU U KU3HU OKPYXKAIOUIUX JIOEH, OCHOBBIBASCH HA COOOPaKEHUSIX STUKU U
MOpaJly;

- cTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJa4d B 0O0pa30BaTEIbHON JEATEIHHOCTH H
KU3HCHHBIX CUTYaIIHsIX;

- OIICHUBATH PECYPCHI, B TOM YHCJIE BPEMS M JpYrue HeMaTepUalbHbBIE PeCypchl, HEOOXOIUMBIE
IS TOCTH KEHUS TTIOCTAaBJIICHHOM IIETIN;

- BbIOWpaTh MyTh JOCTIDKEHHUS IIENIM, IUIAHUPOBATh pEIICHUE TIOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHAJIbHbIE U HEMATEPHAIIbHBIC 3aTPaThI,

- OpraHu3oBbIBaTh A((EKTUBHBIA TOUCK PECYpCOB, HEOOXOAUMBIX I JOCTHKEHUS
IMOCTaBJICHHOM I1EJIH;

- COIOCTABJIAThH MOJIYYEHHBIA PE3ybTaT AEITEIbHOCTH C TIOCTABICHHON 3apaHee LETbIO.
Ilo3HaBaTenLHBIC

BbINyCKHUK HAYYUTCS:

- WCKaTh M HAXOJHWTHh OOOOIIEHHBIE CIIOCOOBI PEIICHUs 3aJad, B TOM YHUCIE, OCYIIECTBIATH
pa3BepHYTHI WH(OOPMAIMOHHBIA TIOMCK W CTaBUTh Ha €ro OCHOBE HOBBIC (yueOHBICE U
M03HAaBaTEJIbHBIC) 3a1a4H;

- KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO C PA3HBIX MO3HIINN, PACIlO3HABATH
1 UKCHUPOBATH MTPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHHKAX;

-  WCTOJB30BAaTh Pa3IMUHBIE MOJIETbHO-CXEMAaTUYECKHE CPEJCTBA ISl  TPEJICTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHONIEHWM, a TakXkKe MPOTUBOPEUUM, BBISIBICHHBIX B
WH(GOPMAIMOHHBIX HCTOUYHUKAX;

- HaxoJWUTb W TPHUBOJUTH KPUTUYECKHE APTYMEHTHl B OTHOIICHUM JEUCTBUM M CYXICHHUU
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCUTHCA K KPUTHUYECKUM 3aMEUaHUSIM B OTHOIICHUH
COOCTBEHHOTO CYKJIEHUSI, pacCMaTpHUBaTh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS,

- BBIXOJWTH 3a PAMKH Y4eOHOTro TMpeaMeTa M OCYIICCTBIATH IIEJICHANPABICHHBIA TTOUCK
BO3MOXKHOCTEH ISl IIMPOKOTO MePEHOCca CPEJICTB U CIIOCOOOB ICUCTBUS;

BBICTPAWBaTh WMHJUBHUAYAJIbHYI0 00pa30BaTEIbHYIO TPACKTOPUIO, YUYHUTHIBAsl OTPAaHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYCHHS;

MCHSATH U YACPKUBATh Pa3HbIC ITO3UIIUN B MMO3HaBaTCIILHOM JCATCIIBHOCTH.

KOMMYHI/IKB.TI/IBHBIG
Beio YCKHHUK HAYUUTCA:
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- OCYILIECTBJIATH JEJIOBYK0 KOMMYHHUKAIIMIO KaK CO CBEPCTHMKaMH, TaK M CO B3pOCIBIMHU (Kak
BHYTpH 00pa30BaTeNbHON OpraHM3alMd, TaK M 3a €€ MpelesamMH), MoAOHpaTh MapTHEPOB JUIA
JIEJIOBOMl KOMMYHUKALUU UCXOMS M3 COOOpa)K€HUM pe3ylbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMIHBIX CUMIIATHIA;

- TIpY OCYIIECTBJICHUU TPYNIOBON pabOThI OBITh KaK PYKOBOAUTENEM, TaK U YWICHOM KOMaH/bI B
pasHBIX POJISIX (FeHepaTop UAeH, KPUTHK, UCIIOTHUTENb, BEICTYNAOLIHA, SKCTIEPT U T.1.);

- KOOPOWHHMPOBATH W BBHINOJHATH pabOTy B YCIOBHSX pEaJbHOrO, BUPTYyaJbHOTO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBUS;

- pa3BepHYTO, JJOTUYHO M TOYHO HM3J1araTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHUEM aJ€KBATHBIX
(YCTHBIX M MUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacno3HaBaTh KOH(IMKTOTEHHbIE CUTYallMd M MPEIOTBpALIaTh KOHMIMKTHI 0 MX aKTUBHOU
¢da3pl, BbICTpaMBaTh JEJIOBYIO M OOpa30BaTEIbHYIO KOMMYHHKAILIMIO, HM30€ras JMYHOCTHBIX
OLICHOYHBIX CYXICHHM.

2.3. IlpeanmerHble pe3yJbTaThbl:

BbInyckHUK HA yriIyOJIeHHOM YPOBHE HAyUUTCS:

- OLICHUBATH POJIb OMOJIOTHUECKUX OTKPHITUN U COBPEMEHHBIX UCCIICAOBAHUN B Pa3BUTUU HAYKU
U B IIPAKTUYECKOM J1€ATENbHOCTH JIFOIEH;

- OLEHHMBaThb poJib OuojJoruu B (OPMUPOBAHWM COBPEMEHHOM HAay4YHON KapTHHBI MHpA,
MIPOTHO3UPOBAThH MEPCIEKTUBBI PA3BUTHUSI OMOJIOTHH;

- YCTaHABJIMBAaTh M XapaKTEPH30BaTh CBS3b OCHOBOIOJIATAIOIIMX OHOJIOTMYECKUX MOHATHHA
(kJIeTKa, OpraHu3M, BUI, dKOCHCTEeMa, OHocdepa) ¢ OCHOBOIOJATAIONIMMU MOHITUAMHU IPYTUX
€CTECTBEHHBIX HayK;

- 000CHOBBIBaTh CHCTEMY B3IJISI0B Ha JKUBYIO NMPUPOAY M MECTO B HEH deloBeKa, MPUMEHsS
OMoNOrHMYecKue TEOpUH, YUEHHUsS, 3aKOHbI, 3aKOHOMEPHOCTH, TMOHHMMATh TpPAHULBI UX
IIPUMEHHUMOCTH;

- TIPOBOJUTH y4EOHO-HUCCIIE0BATEIBLCKYIO EATENbHOCTh 10 OMOJOTHU: BBIIBUTATh THUIIOTE3BI,
TUTAHUPOBATh PabOTy, OTOMPATh U MPEOOPA30BHIBATH HEOOXOIUMYIO WH(POPMAITUIO, TTPOBOIHTH
AKCIIEPUMEHTBI, MHTEPIPETUPOBATH pPE3YyJbTaThl, JEJaTh BBIBOJAbl Ha OCHOBE IOJTYYEHHBIX
pe3yNbTaToB;

- BBIABIISITh U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pa3HBIX YpPOBHEW OpraHu3aluu
JKU3HU;

- YCTaHaBJIMBATh CBSI3b CTPOCHUS U (PYHKIMHA OCHOBHBIX OMOJIOIMUECKHX MAaKpPOMOJEKYJ, UX

POJIb B IIpoIieccax KIECTOYHOTO MeTaboIn3Ma;
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- pelath 3a7a4M Ha ompeneneHue nocienorarenbHocTd Hykineotuaos JJHK n nPHK (MPHK),
aaTukooHoB TPHK, mocnenoBaTensHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelka, MpUMEHSssl 3HAHUS
0 peaKIMsIX MAaTPUYHOTO CUHTE3a, TCHETHYECKOM KOJI€, IPUHITUIIE KOMILJIEMEHTAPHOCTH;

- JienaTh BBIBOJIBI 00 M3MEHEHMSX, KOTOpPBIE MPOM30MIYT B IMpolieccax MaTPUYHOIO CHHTE3a B
ciy4yae U3MEHEHHMs nociieoBaTenbHOCTH HykIeoTnnoB JHK;

- cpaBHUBATH (ha3bl ACNECHUS KIETKU; peliaTh 3a7aud Ha OMpeIelIeHHe U CPaBHEHNE KOJIUYeCTBa
reHeTuueckoro martepuana (xpomocom u JIHK) B kieTkax MHOTOKIJIETOYHBIX OpPraHU3MOB B
pa3HbIX (azax KIETOUYHOTO IMKIIA;

- BBIBIIATH CYIIECTBEHHBIE NPHU3HAKU CTPOCHMS KIIETOK OPraHM3MOB Pa3HbIX LAPCTB >KUBOU
MIPUPOJIbI, YCTAHABIIMBATH B3aUMOCBSI3b CTPOCHUS U (DYHKIIHI YacTeil U OpraHOUIOB KIIETKU;

- O0OCHOBBIBaTh B3aWMOCBSI3b IUIACTHYECKOTO M DHEPreTHYeCKOro OOMEHOB; CpaBHUBATH
MIPOIECCH MIACTHYECKOTO W JHEPreTHYECKOTO OOMEHOB, MPOUCXOMSIINX B KIETKAX >KUBBIX
OpraHU3MOB;

- OIPEAEIIATh KOJIMYECTBO XPOMOCOM B KJIETKAaX PAaCTEHHIl OCHOBHBIX OTJEJOB Ha pa3HbIX dTanax
JKU3HEHHOTO 1UKJIA;

- pemiaTh TeHETHYECKHEe 3aJaud Ha JUTUOPUIHOE CKpEIIMBaHWE, CICIUICHHOE (B TOM YHCIE
CLEIUIEHHOE C TI0JOM) HAacCJEI0BaHUE, aHAIM3UPYIOUIEE CKpEIIMBAHHME, IPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTU ¥ 3aKOHOMEPHOCTH CIETJIEHHOTO HACJIeI0BaHUS;

- pacKpbIBaTh MPUUMHBI HACJIECTBEHHBIX 3a00JIEBaHUHN, apTyMEHTHPOBATh HEOOXOJUMOCTh Mep
MpeIynpexaeHUs TaKuX 3a00IeBaHMUIA;

- CpaBHMBATh Pa3HbIe CIIOCOOBI PAa3MHOXKEHUSI OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIC 3TAIbl OHTOT€HE3a OPTaHU3MOB;

- BBIBJISITH NPUYUHBI M CYLIECTBEHHbIE MNPU3HAKK MOJW(DUKALIMOHHOW M MYyTallMOHHOU
M3MEHYMBOCTH; 00OCHOBBIBATH POJIb U3MEHUYMBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOOPE;
- 00OCHOBBIBATh 3HAUEHHUE PA3HBIX METOJOB CENEKIUU B CO3JAaHHH COPTOB PACTCHUMU, MOPOJ
JKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

- 000CHOBBIBATh MPUYUHBI U3MEHSIEMOCTH U MHOTOOOpa3usi BUJIOB, MPUMEHSSI CUHTETUYECKYIO
TEOPHIO IBOJIIOIUHY;

- XapaKTepU30BaTh MOIYJISUIO KaK €IMHULLY SBOJIFOIMH, BUJ KAK CUCTEMATUUYECKYIO KaTETOPHUIO
1 KaK pe3yJIbTaT 3BOJIIOLUY;

- YCTaHABIIMBATh CBSI3b CTPYKTYPHI U CBOHCTB HKOCUCTEMBI;

- COCTaBJSITh CXEMbI TMEPEHOCA BEIIECTB M JHEPTUM B DOKOCHCTEME (CEeTH THUTaHUS),
MIPOTHO3UPOBATh UX U3MEHEHHSI B 3aBUCUMOCTH OT U3MEHEHUs (DaKTOPOB CPEIbI;

- apryMEHTHPOBaTh COOCTBEHHYIO MO3HUIIMIO MO OTHOIICHHIO K SKOJOTMYECKUM IMpoOieMaM U

MIOBE/ICHHIO B TIPUPOTHOM Cperie;
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- 000CHOBBIBATh HEOOXOJMMOCTh YCTOMUUBOTO Pa3BUTHS KaK yCIOBHS COXpaHEHHs OHOCheEpHI;

- OLICHMBATh MPAKTHUYECKOE M ITUYECKOE 3HAYCHHWE COBPEMEHHBIX HCCIECIOBAHUN B OHOJIOTHH,
MEIUIIMHE, IKOJIOTHH, OMOTEXHOJIOTHUN; 0OOCHOBBIBATH COOCTBEHHYIO OIICHKY;

- BBIBJIATH B TEKCTE€ OMOJIOTMUYECKOTO COJEpXKaHUs MpoOjeMy U apryMEHTHPOBAaHHO ee
OOBSACHSATE;

- MPEACTaBIATh OMOJOTMYECKYI0 MH(OpPMAIMIO B BHJE TEKCTa, TaOJIUIBI, CXEMbl, rpaduka,
IUarpaMMbl U JIeNlaTh BBIBOJBI HA OCHOBAHWHU TNPEACTABICHHBIX JaHHBIX; MPEOOpPa30OBBIBATH
rpaduk, Tabnuily, AMarpaMmmy, CXeMy B TEKCT OMOJIOTHYECKOTO COJIeP KaHMUS.

BoInycKHHK Ha yIITyOJI€HHOM YPOBHE MMOAYYHT BO3MOYKHOCTH HAYUHUTHCS:

- OpraHM30BBIBaTH U MPOBOJIUTH WHAMBUAYAIbHYIO HCCIEIO0BATENbCKYIO AESITENBbHOCTh IO
Ouonoruu (Wiu pazpadaTeiBaTh WHANBUAYAIBHBIN MIPOEKT): BBIIBUTATH THIIOTE3bI, TUIAHUPOBATH
paboty, otOupare U mpeoOpa3oBBIBATE  HEOOXOMUMYH  HH(OpPMAIHMIO, MPOBOIUTH
OKCTIEPUMEHTBI, HMHTEPIPETUPOBATh pPE3YJbTaThl, AeJaTh BBIBOABI HA OCHOBE ITOJYYECHHBIX
PE3yNbTaTOB, MPEICTABIATH MPOIYKT CBOUX UCCIIECIOBAHUML;
- MPOTHO3MPOBATh TOCIEACTBUS COOCTBEHHBIX HCCIEIOBAHHA C y4€TOM 3THYECKUX HOPM U
HKOJIOTHUECKUX TPEeOOBaHUIA;
- BBIJICTISITH CYIIECTBEHHBIE OCOOCHHOCTH KM3HEHHBIX IMKIIOB MPEICTABUTENICH pa3HBIX OT/IEIOB
pacTeHHI W THITOB XUBOTHBIX; N300pakaTh IIUKIIBI PA3BUTHS B BHJIC CXEM;
- aHaTM3UpOBaTh M HCIIOJIB30BaTh B PEIICHUH YYEOHBIX M HCCIEA0BAaTENbCKUX 3a/1a4
MH(POPMALIUIO O COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH, MEJIULIMHE U SKOJIOTUH;
apryMEHTHPOBaTh HEOOXOIMMOCTbh CHHTE3a €CTECTBEHHO-HAYYHOTO M COLMOTYMAaHHUTapHOTO
3HAHUS B ANI0XY MH(POPMAITMOHHON IIMBIITU3AIHH;
- MOJICNMPOBaTh M3MEHEHHE HKOCHCTEM II0JI BIMSHUEM pa3IM4YHBIX Tpymin (aKTOpOB
OKpYXKaloIlei cpebl;
- BBUBJIITh B TIPOLIECCE HCCIIEOBATENILCKOM JEATENBHOCTH TOCHEACTBUS aHTPOIOT€HHOIO
BO3/ICHCTBHS Ha YKOCUCTEMBI CBOETO PErHOHA, MPeIarath CHocoObl CHIKEHUSI aHTPOIIOTEHHOTO
BO3JICHCTBHS Ha SKOCHCTEMEL,
- HCTIOJIb30BaTh MPUOOPETEHHbIE KOMIIETEHIIMU B IPAKTHUYECKOM JESITETbHOCTH U MOBCEIHEBHON
KU3HU JUISI TPUOOpPETeHHs OMbITa JESATENbHOCTH, MPEAIIECTBYIOMEH MpPOPEeCcCHOHANBHOMN, B
OCHOBE KOTOPOH JIEXKHUT OMOJIOTUS KaK y4eOHBIH MpeaMeT.

3. Coaep:xanue yueOHOro npeamera
204 yaca (10-11 knaccsl 3 yaca B Henento, 34 HeAenn)
10 kmacc (102 gaca)

Buosorusi kKak KOMILIEKC HAYK O ;KUBOM npupoze (7 4acos)
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buonorus xak koMIuiekcHast Hayka. CoBpeMeHHbIe HarpaBieHus B Ouosoruu. CBs3b OHMOIOTHH C
JIpyTUMH HayKamMH. BpInojHeHne 3akOHOB (M3MKM W XMMHUU B XKHBOM npupoxpe. Cunte3
€CTECTBEHHO-HAYYHOI'O0 U COLMOTYMAHHUTAapHOIO 3HAHMSI HA COBPEMEHHOM »JTalle pa3BUTHUS
nUBWIM3aUKU. buosnormdeckue cucreMbl Kak IpeaMeT u3ydeHus Ouosioruu. OCHOBHBIE
NOPUHIUIBL OpraHu3alMi U (QyHKIHMOHMPOBAHUSA OHOJOIMYECKMX CHCTeM. buonoruueckue
CUCTEMBI Pa3HbIX YPOBHEN OpraHU3alUH.

['mnoTe3bl U TeOpHUH, UX POJIb B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyUYHOW KapTHUHBI
Mupa. MeToJpl Hay4HOIO IO3HAHUS OPraHUYECKOTr0 MHUpa. DKCIEpUMEHTAbHbIE METOAbl B
ouonoruu, ctatucTuyeckas oopadoTka JaHHBIX.

Hcnonvzosanue paznuunbix Memooos npu uzyieHuu bUuo102Uieckux 00beKmos.

CTpykTypHbIe U PyHKIIHOHAJIbHbIE OCHOBBI KU3HH (25 4acoB)

MonekynspHble OCHOBBI JKM3HM. MakpoaieMeHTbl U MHKpod3JeMeHThl. Heopranuueckue
BeulectBa. Bona, ee ponb B kuBOM mpupone. ['mapodmibHOCTs M ruapodobHOcTh. Poib
MUHEPAIBHBIX CcOJIed B KiIeTKe. OpraHndyecKkue BELIECTBA, IIOHATHE O PETYJSIPHBIX H
HEperyJspHbIX OMONoIMMepax. YTiIeBosl. MOHOCaxapuibl, OJIUrocaxapusl U Mojaucaxapumibl.
@Oyukiun yrneBoaoB. Jlunuapl, OyHkuuu aunuaoB. benku. dynkuum OenkoB. MexaHusm
neiictust pepmentoB. Hyknennossie kuciotel. JJHK: cTtpoenue, cBoiicTBa, MECTOMOIOXKEHHUE,
¢byuxun. PHK: ctpoenue, Buasl, pynkunuu. AT®: crpoenue, pyHkuuu. JIpyrue opraHuueckue
BellecTBa Ki1eTku. HanoTexHOIOruu B OMOJIOTHH.

Knerka — crpykrypHas ¥ (yHKIMOHaJdbHAs enuHUIAa opraHusma. CoBpEeMEHHBIE METOJIbI
u3ydeHus KieTku. KieTouyHas Teopus B CBET€ COBPEMEHHBIX JaHHBIX O CTPOCHHM U (PYHKLHUAX
kietkn. Teopusi cumOuoreneza. OCHOBHBIE YacTH M OpraHOMIbl KiIeTKH. CTpoeHne U QyHKIUH
ouonoruueckux MemOpan. l{uromnaszma. SAnpo. Ctpoenue u pyHkiuu xpomocom. MemOpaHHbIe
U HeMmeMOpaHHble opraHouzpl. lLlurockener. BximroueHus. OCHOBHbIE OTJIMYMUTENIbHBIE
0COOEHHOCTH KJIETOK MPOKapHOT. OTIINYUTENIbHBIE 0COOEHHOCTH KJIETOK 3yKapHOT.

Bupycsl — Heknerounas popma xKu3HH. Bupycomorus, ee npakTHuecKoe 3HaueHHe.

Knerounsiii merabonuszMm. depMeHTAaTUBHBINM XapakTep peakuuié oOMEeHa BELIECTB. JTallbl
SHEPTreTUYECKOro oOMeHa. A’poOHOE M aHa’dpoOHOE AbIxaHUE. Poib KIETOYHBIX OPraHOUIOB B
npoleccax 3HepreTuueckoro oOmeHa. ABTOTpodsl M rerepoTpodsl. Potocunte3. Da3zbl
¢dorocuHTe3a. XEMOCUHTE3.

Hacnencreennas uHdopmanus u ee peanus3aius B KIeTKe. [ eHETHUECKUH KOJI, €r0 CBOMCTBA.
OBosronus npejacraBieHuit o rene. CoBpeMeHHbIE NPEACTaBIEHUS O reHe U reHoMe. bruocunTes
Oenka, peakllui MaTpUYHOIO CHHTe3a. Perysiuus paboTsl FeHOB U NMPOLIECCOB OOMEHA BEILIECTB
B KJIeTKe. | 'eHHast MHXeHepHs, TeHOMMKa, IpoTeoMuka. Hapyiienue OMOXMMHYECKHX MPOLIECCOB

B KJICTKC IO/ BJIUSAHHUECM MYTAarcHOB U HAPKOT'CHHBIX BCIICCTB.
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Knerounsli 1mkn: wuHTEepdasza W JeneHue. MUTO3, 3HAYeHHE MUTO3a, (a3sl MUTO3A.
Comarnueckue W TOJNOBBIE KiIeTKH. Meio3, 3HaueHWe Meio3a, ¢a3bl Meilio3a. Meiio3 B
KN3HCHHOM IIUKIJIC OpFaHI/ISMOB. q)OpMI/IpOBaHI/Ie IIOJIOBBIX KIJICTOK y IIBCTKOBBIX paCTeHI/Iﬁ )51
MMO3BOHOYHBIX KUBOTHBIX. Perysiiust neneHusl KIEeTOK, HApyIICHUs] PETYJSIIUN KaKk MpUIHHA
3a0oneBanuii. CTBOIOBBIE KIETKHU.

U3yuenue xnemok pacmenuil u HCUBOMHBIX NOO MUKPOCKONOM HA 20MOBbIX MUKPONPENnapamax
U ux onucauue.

CpasneHue K1emok npoxkapuom u 3yKapuom.

Cpasnenue cmpoenus Kiemok pacmeHutl, H#CUBOMHbIX, cpubos u baxmepuil.

HsylteHue naasmoausa u 067’1]1613]1/!0]1143(1 6 KJIemMKax KOaMCuyvl j1yKda.

H3yuenue kamanumuueckol akmueHoCmu epmenmos (Ha npumepe amuiasvl Uil Kamaiasol).
Habnwooenue mumo3sa 6 kniemxkax KoH4uKa KOpewKa 1yKa Ha 20mo8ulX MUKpPONpenapamax.
H3zyuenue cmaoui metioza Ha 20mMoBbIX MUKPONPENnapamax.

H3yuenue cmpoerust noi08bIX KIemoK HA 20MOB8bIX MUKPONPENapamax.

Pewenue snemenmapnuix 3a0au no MonexynsApHo OUoI02UU.

Opranusm (70 yacoB)

OCO6€HHOCTI/I OJHOKJICTOUYHBIX, KOJIOHHUAJBHBIX W MHOI'OKJIICTOYHBIX OpFaHI/I3MOB.
B3anMocBs3b TKaHeH, OpraHoB, CUCTEM OPraHOB KaK OCHOBA IEJIOCTHOCTH OpraHU3Ma.

OCHOBHBIE TIPOLIECCHI, TPOUCXOJANIME B OpraHW3Me: TUTAaHUE U THUIICBapeHHE,
JIBIJKEHHUE, TPAHCHOPT BEIIECTB, BBIACICHHUE, Pa3APaXKUMOCTh, PETYJSIUS y OPraHU3MOB.
[Toanepxanue roMeocTasa, IPUHIUI OOPATHOM CBSI3H.

PasmHOXeHue opraHm3moB. becnomoe u  mosmoBoe  pa3MHOXkeHue.  J[BoliHOoe
OTUIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHHW. Buapl ommogoTBopeHus: y KUBOTHBIX. CriocoObl
Pa3MHOXKEHHUS Y pacTeHUN M KUBOTHBIX. [lapTeHorene3. OHTOTeHe3. DMOpHOHAIBHOE Pa3BUTHE.
[ToctomOpuoHansHoe pazBuTHe. [IpsMoe u HempsMoe pa3BuTHe. JKU3HEHHBIE IUKIBI Pa3HBIX
IpyIIl OPraHu3MoOB. Peryisinus MHIUBHUIYaIBHOrO pa3BuTHs. [IpHdyuHBI HapyLIEHUN PAa3BUTHSA
OpTraHU3MOB.

Hcropusi BOHMKHOBEHHS W Pa3BUTHS TEHETHUKH, METOJIbI TE€HETHKU. | eHeTHYecKue
TEPMUHOJIOTHS M CHUMBOJMKA. ['eHOoTMIT W (eHOoThr. BeposSTHOCTHBIN XapakTep 3aKOHOB
T€HETUKU. 3aKOHbl  HacieAcTBeHHOocTH ['. MeHnmens u  yclnoBuUsT HMX  BBIOJIHEHHUS.
[uronornyeckue OCHOBBI 3aKOHOMEPHOCTEH HacleqoBaHUs. AHAIM3UPYIOIIEE CKpeIIUBaHUE.
XpomMocoMHasi Teopusi HacneACTBEHHOCTH. CIIEIUICHHOE HACJIEeIOBaHHE, KPOCCHHTOBED.
Onpenenenve mnona. CremieHHOE C MOJIOM HacienoBaHue. B3auMoneicTBHE alIeIbHBIX H
HEaIJICNbHBIX TeHOB. ['eHeTHYecKue OCHOBbI HMHIWBUIYATbHOTO pa3BUTHUA. [ eHemuueckoe

Kapmuposauue.
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I'enerrka 4enoBeka, METOAbI U3YyUEHUsI TEHETUKH YEJIOBEKA. PErpoyKTUBHOE 310POBbE
yenoBeka. HacnencTBeHHble 3a001€BaHUs YEI0BEKa, UX MPEAYNPEXICHUE. 3HAUEHUE T€HETUKU
JUTSL METULIMHBI, STUYECKUE acleKThl B 00J1aCTH MEIUIIMHCKONW T€HETHUKH.

I'enotun u cpena. HenacnencrBeHHass W3MeHUMBOCTh. HopMma peakuuum mpu3HaKa.
BapuauuonHnslii psin u BapuanumoHHas KpuBas. HacnencTtBeHHass HW3MEHUYMBOCTh. Bubl
HACJIC/ICTBEHHON W3MeHUMBOCTH. KOMOMHATHBHAs M3MEHUMBOCTH, €€ HMCTOYHHKH. MyTauuw,
BUABl MyTauuid. MyTareHpl, HMX BIWSHUE HA OpraHu3Mbl. MyTanuum Kak NOpUYHHA
OHKOJIOTHYECKUX 3a00sieBaHui. BHesepHas HacleACTBEHHOCTh M U3MEHUUBOCTb. Dnu2eHemuKa.

Homectukanus u cenekuus. LleHTppl OAOMAIIHMBAHMS JKUBOTHBIX M LIEHTPHI
MIPOUCXOXKICHUSI KYJbTYPHBIX pacTeHUid. MeTonbl CeNeKIUM, HMX TEeHETHUYECKHE OCHOBBI.
HckyccTBeHHBIH 0TOOp. YCKOpEHUE U MOBBIIIEHNE TOYHOCTH 0TOOpa € MOMOIIBI0 COBPEMEHHBIX
METOJIOB TE€HETUKH U OHOTEXHOJOrMH. ['eTepo3uc U ero HCHOJb30BAaHUE B CEJIEKIUH.
Pacmpenne reHeTHdyeckoro pasHoOOpasus CENEKUMOHHOIO MaTepHaa: IOJUIIOUIuS,
OTHaleHHas THOpUAM3alMs, OKCIEPUMEHTaJIbHBIH MyTareHe3, KIETOYHAs WHXKEHEpHs,
XPOMOCOMHasl UHKEHEpHUsl, TeHHast HHXXeHepus. buobe3omnacHoCTb.

H3yuenue cmpoenus non106vix K1emoK Ha 20Mo8blX MUKPONpenapamax.

Cocmasnenue s1emMeHMapHbIX CXeM CKPEeUWUBAHUS.

Pewenue cenemuueckux 3aoau.

Cocmasnenue u ananus poOOCI06HbIX Yel08eKd.

U3zyuenue usmenuusocmu, nocmpoenue apuayoHHO20 psaoa U 8apUAYUOHHOU KPUBOU.

Onucanue ghenomuna.

11 kmacc (102 gaca)

YrinyOiaeHHbINH YPOBEHD

Teopus 3Bosaounu (49 yaca)

PasButne oBomonuoHHbIX uaed. Hayunble B3mwiael K. Jlunwes u JK.b. Jlamapka.
OpomonmonHass  Teopust Y. [lapBuna. CBuJeTenbcTBa  ABOJIOLMU  JKMBOW  IPUPOJBL:
MTaJICOHTOJIOTUYECKHUE, CPaBHUTEIbHO-aHATOMUYECKHE, AMOPHOJIOTUYECKHE,
ouoreorpaduyeckue, MOJIeKyJIspHO-reHeTnueckue. PasButue npeacrasnenuit o Bunge. Bua, ero
kputepuun. llonmynsuus kak ¢(opMa CyHIeCTBOBaHMS BHUJAa U Kak JJIEMEHTapHas eIMHHIIA
sBosolMy. CHHTETHYECKass TEopus DSBOMIOLUUHM. MUKPOIBOMIOLMA M MaKpPOIBOJIOLMSL.
JIBMOKYIIME CHITBI SBOJIOINH, UX BIMSIHHE HAa TeHOMOHI monmysiun. Jpeiid reHoB u cirydaiiHbie
HEHAIIpaBJICHHBIE W3MEHEHHs TreHOodOHAa TOMmyJsiuu. YpaBHeHHe Xapau—BaitnOepra.
MonekynsapHO-TeHETUYECKUE MEXaHU3Mbl HBoJOUUU. DOpMBI  €CTECTBEHHOTO  OTOOpa:
OBUKYINAsi, CTAOMIU3MpYIOIasi, JWU3PYNTHBHAs. ODKOJOTMYECKoe H  reorpaduyeckoe

BI/I,Z[OO6p8.30BaHI/IC. HaHpaBJ’ICHI/IH U IIYTH 3BOJIFOLHWU. q)OpMLI OBOJJIIOLIMA: NOUBCPreHIUA,
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KOHBEpreHuus, napamienu3M. Mexanusmbl anantauuii. Kospomronmsa. Ponb 3BodrOIMOHHOMN
TEOpHH B ((OPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

MHoroo0pa3ue OpraHM3MOB M TIPUCIIOCOOJICHHOCTh OPTraHU3MOB K cpene OOWTaHWs Kak
pe3ynbTaT sBomonuy. [IpuHnunel knaccudukanuu, cuctemarika. OCHOBHbIE CHCTEMaTHYECKHe
rpynnbl opranndeckoro mupa. CoBpeMeHHBIE MOAXO0/IbI K Kaccu(UKAIMU OPraHU3MOB.
Cpasnenue 61006 no Mopghonozuueckomy Kpumepuro.

Onucanue npucnocobienHOCMU OP2aHU3Ma U ee OMHOCUMENbHO20 XApaKmepa.

Metonbl  JaTUPOBKHA  COOBITHH  TPONUIOTO, TEOXPOHOJOrMYecKas MiKana. [ HUmoTessl
MPOUCXOXKICHUS >ku3HU Ha 3emisie. OCHOBHBIC ATallbl BOIIOIMU Orocdepsl 3emin. Kirouerbie
COOBITHS B SBOJIIOIIMH PACTEHUN U )KMBOTHBIX. BrIMUpaHue BUIOB U €T0 IPHUUKHBL.
CoBpeMeHHbIE TPEACTaBICHUS O MPOMCXOXACHUHM 4YenoBeka. CHcTeMaTndecKoe MOJOKEHHE
YeoBeKa. OBOJIOLMS uenoBeka. DakTopsl HBOJIONMM 4YeJIOBEKa. Pachl uenoBeka, WX
MIPOMCXOXKICHUE H €MHCTBO.

Opranusmbl 4 OKpykaomas cpeaa (53 yaca)

Okonorudeckue (akTopsl M 3aKOHOMEPHOCTH MX BIMSHHUS Ha OpraHu3Mbl (IPUHIMII
TOJICPAHTHOCTH, JIUMUTHpYIole (akropsl). I[IpucrnocobneHuss OpraHu3MOB K JICHCTBHIO
sKOJIOTHUECKUX (hakTopoB. bruomorndeckue putmel. B3anmoaelcTBie SKOIOTHIECKUX (PAaKTOPOB.
DKOJOrnuyecKas HMIIA.

buoreonenos. Jkocucrema. KommnonenTs! sxocuctemsbl. Tpoduueckue ypoBHU. THIIBI THILIEBBIX
nenei. Ilumesas cers. KpyroBopor BeliecTB M MOTOK 3HEPrHMM B 3KocHucTeMme. buoTnueckue
B3aMMOOTHOIIIEHUSI OpPraHM3MOB B 3kKocucrteMe. CBoiictBa skocucteM. IIpoayKTHBHOCTH U
Oouomacca skocucreM pasHbix TuUnoB. Cykueccus. Camoperymsiuus skocucteM. llocnencrBus
BIUSIHUSL ~ JCSTEIbHOCTH  4YelloBeKa Ha  JKocucTeMbl. HeoO0XoaumocTe  coXpaHEHHUs
O61opa3zHo00pa3us SIKOCUCTEMBI. ATPOLIEHO3bI, UX OCOOCHHOCTH.

Yuenue B.W. Bepnagckoro o ©Owuocdepe, Hoocdepa. 3aKOHOMEPHOCTH CYIECTBOBAHHUS
ouocdepsl. KommonenTs! 6nocdepsl u ux poib. KpyroBopotsl BemiectB B Onochepe. buorennas
Murpanusi aToMoB. OCHOBHbIE OMOMBI 3€MIIH.

Ponp genoBeka B 6uocepe. AnTpornoreHHoe Bo3aeicTBre Ha 6uocdepy. Ilpupoansie pecypcs
U pallMOHANILHOE MPHUPOAONOIb30BaHue. 3arpsasHenne ouocdepsl. CoxpaHeHHe MHOT000pas3us
BUJOB Kak OCHOBa YCTOHUMBOCTH Ouocdeprl. BoccranoButenbHass skonorus. IIpoGiemsr
YCTOMYMBOTO pPa3BUTHSL.

[TepcnieKTHBBI pa3BUTHSI OMOJIOTHUECKUX HAYK, aKTyaJIbHBIE TPOOJIEMBI OMOIIOTHH.

BrisiBienue npucnocoOaeHi OpraHu3MOB K BIMSIHUIO Pa3IMYHBIX SKOJIOTHYECKUX (aKTOPOB.
CocTaBrieHre NHILEBbIX LEneH.

I/I3y‘{€HI/Ie U OIIHCAHME PKOCUCTEM CBOEH MECTHOCTH.
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OI_ICHKa AHTPOIIOTCHHBIX W3MEHEHUI B npupoze.

3) Temaruueckoe njaaHUpOBaHUE
Nen/ | Tema ypoka Kosn-Bo wacos
i}
10 kaace
I'maBa 1. buosnorus kKak KOMIIEKC HayK O )KUBOM MPUPOJIE 7 4acoB
I'maBa 2. CTpyKTypHbIE ¥ ()YHKIIMOHAJIbHBIE OCHOBBI KH3HU 25 gacoB
I'naBa 3. Opranusm 70 gacoB
Hroro 102 yaca
11 kaace
['naBa 4. Teopusi 3BOIIOLUU 49 yaca
I'maBa 3. Opranu3msl 1 OKpy’Karonas cpeaa 53 yaca
Hroro 102 yaca

2. [Inanupyemble pe3yabTaThl U3YyUeHUs] YUeOHOr0 peaMeTa

BbinyckHUK Ha yri1y0JIeHHOM YPOBHE HAYYUTCS:

e  OLIEHUBATH POJIb OMOJIOTUYECKUX OTKPBITUI 1 COBPEMEHHBIX UCCIIETOBaHUM
B Pa3BUTUH HAYKU U B IPAKTUYECKOM EATEIHHOCTH JIIOJICH;

e  OIEHMBATH POJIb OMOJIOTUH B (DOPMUPOBAHUH COBPEMEHHOW HAYYHOMH
KapTHUHBI MUPA, IPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHUSI OMOJIOTHH;

*  YCTaHaBJIMBATh U XapaKTEPU30BATh CBSI3b OCHOBOIOIATAIOIINX OHOIOTHIECKUX
MOHATUH (KJIETKa, OpraHu3M, BUJI, SKOCUCTEeMa, buocdepa)

C OCHOBOIIOJIATAIOIIMMH IMOHSATHSIMH JIPYTUX €CTECTBCHHBIX HAYK;

e 00OCHOBBIBaTh CHCTEMY B3IUIAJIOB HA KUBYIO IIPUPOY U MECTO B HEl
YeJI0BEKa, MPUMEHS OMOJIOTHYEeCKHe TEOPUH, YICHHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
MOHUMATh TPAHUIIBI UX IPUMEHUMOCTH;

* IMPOBOAUTH Y4EOHO-UCCIEIOBATEIbCKYIO JESITEIBHOCTD IO OMOJIOTUH:
BBIJIBUTATh TUIIOTE3bI, TUTAHUPOBATH PabOTy, OTOMPATh U MPEOOPA30BHIBATH
HE00X0IUMYI0 HH(OPMAIIHIO, TPOBOIUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATH
pe3yNbTaThl, AeNaTh BBIBOJbI HA OCHOBE MOJYYEHHBIX PE3yJIbTaTOB.

e  BBISABJISITH U 00OCHOBBIBAThH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEM
OpTaHHU3aINH KU3HU;

e  YCTaHABJIMBATh CBS3b CTPOCHUS U (PYHKINUNA OCHOBHBIX OMOJIOTHUECKUX
MaKpOMOJIEKYJI, UX POJIb B IIPoOLieccax KJIETOYHOT0 METa0O0In3Ma;

e pemaTh 331a4u Ha ONpPEEICHNE TTOCTIEA0BATEIbHOCTH HYKICOTHUIOB
JHK u nPHK (MPHK), antukogonos TPHK, nocienoBaTeibHOCTH aMUHOKUCIIOT
B MOJIEKyJIe Oeika, MPUMEHSISI 3HAHHSI O PEAKIHSIX MaTPUIHOTO
CUHTE3a, TEHETUUECKOM KOJ1€, IPUHLIUIIE KOMIUIEMEHTapHOCTH;

e  JenaTh BBIBOABI 00 U3MEHEHUSX, KOTOPBIE MPOU3OHAYT B IpoIeccax
MaTPUYHOT'O CUHTE3a, B Cllydyae U3MEHEHUS I0CIIE10BAaTEIbHOCTH HYKIEOTHI0B
JHK;

e cpaBHHBATH (ha3bl JeNICHHS KJIETKH; peliaTh 3a/1a4i Ha ONpeesieHue U
CpaBHEHHE KOJMYECTBA TeHeTHUeCcKoro MaTepuana (xpomocoMm u JJHK)
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B KJIETKaX MHOTOKJIETOYHBIX OPIraHU3MOB B pa3HbIX (pa3ax KIETOYHOTO
IIUKITA;

*  BBUBJIATH CYLIECTBEHHbIC PU3HAKU CTPOCHHSI KJIETOK OPIraHU3MOB Pa3HbIX
[IAPCTB JKUBOW MPHUPOJIBI, YCTAHABIMBATH B3aUMOCBS3b CTPOCHHS
U QyHKIUI yacTell 1 OpraHOMIOB KJIETKY;

e 00OCHOBBIBATh B3aMMOCBSI3b IIACTUYECKOTO M YHEPT€TUIECKOTO OOMEHOB;
CPaBHUBATh MPOLECCHI MJIACTUYECKOTO M YHEPTeTUIECKOTO OOMEHOB,
MPOMCXO/AIINX B KJIETKAaX )KUBBIX OPTaHU3MOB;

e  ONpEICIATh KOJHYECTBO XPOMOCOM B KIIETKaX PaCTCHUH OCHOBHBIX OTICIIOB
Ha pa3HbIX dTarax >KU3HEHHOTO LUKJIA;

e  pemiaTh reHETUYECKHE 3a7auil Ha JUTHOPHIHOE CKPEUIMBAHUE, CIICTUICHHOE
(B TOM 4HCII€ C MOJIOM) HACJAeA0BaHUE, AHAIM3UPYIOIEE CKPEIIMBAHUE,

NPUMEHSIS 3aKOHBI HACJICACTBEHHOCTH M 3aKOHOMEPHOCTH
CIICTIJICHHOTO HACJIEJOBAHUS;

*  pacKpbIBaTh MPUYMHBI HACICICTBCHHBIX 3a00JIEBaHHIA, apTYMEHTHPOBATh
HE00XO0IMMOCTh MEp MpenyNpeKICHUS TaKUX 3a00IeBaHUM;

* CpaBHHBATH Pa3HbIC CIIOCOOBI PA3MHOKEHHUSI OPTaHU3MOB;

XapaKTepHU30BaTh OCHOBHBIE TAlbl OHTOI'€HE3a OPraHU3MOB;

*  BBIBJIATH NPUYHMHBI U CYIIECTBEHHBIE MIPU3HAKU MOAM(PHUKATMOHHOM
U MyTallMOHHOM M3MEHYHMBOCTH; 00OCHOBBIBATH POJIb U3MEHYMBOCTH
B €CTECTBEHHOM M UCKYCCTBEHHOM OTOOpE;

e 000CHOBBIBaTh 3HAYEHUE PA3HBIX METOJIOB CEJIEKIUU B CO3JJaHUU COPTOB
pacTeHuid, TOPOJ JKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

e 00OCHOBBIBATh MPUYMHBI H3MEHSEMOCTH U MHOTOOOPA3Hsl BUIOB, IPUMCHSISI
CHHTETHYECKYIO TEOPHIO SBOJIIOLINY;

*  XapaKTEePHU30BaTh MOMYJISIIUIO KaK SIMHHUILY YBOJIOIMH, BUJ KAK CHCTEMaTHYCCKYHO
KaTerOpHUIO M KaK pe3yJbTaT HBOJIOIHH;

*  YCTaHABJIMBATH CBSI3b CTPYKTYPhI U CBOWCTB 3KOCUCTEMBI;

COCTaBJIATH CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B IKOCHCTEME (CeTH
MUTaHUs ), TPOTHO3UPOBATh UX U3MEHECHHUS B 3aBUCIMOCTH OT U3MEHCHUS
(hakTOpOB Cpebl;

*  apryMEHTHUPOBATh COOCTBEHHYIO TIO3UIUIO TI0 OTHOIICHHUIO K AKOJIOTHYECKUM
npobiaemMaM U MOBEACHUIO B IPUPOIHON CpPEIe;

e 000CHOBBIBaTh HEOOXOIUMOCTh YCTOWYUBOTO PA3BUTHSI KaK YCIOBUS
coxpaHeHHs Orocdepsr;

*  OICHHMBATH MPAKTUYECKOE U ITHIECKOE 3HAUYCHHE COBPEMEHHBIX HCCIICJOBAaHUI
B OMOJIOTUH, MEAULIUHE, YKOJIOTHH, OMOTEXHOJIOTUH; 0OOCHOBHIBATh
COOCTBEHHYIO OLIEHKY;

*  BBIABJIATH B TEKCTE OMOJIIOTHYECKOTO COAEPIKAHUS TPOOJIEeMY U apryMEHTUPOBaHHO
e¢ O0BIACHATD;

* MPEACTABJIATH OMOJIIOTHUECKYIO HH(DOPMAIIHIO B BUJIE TEKCTA, TAOJIHIIbI,
CXeMBI, TpaduKa, JuarpaMMbl U JIEJIaTh BHIBOJIBI HA OCHOBAHUH ITPEICTABICHHBIX
JTAHHBIX;

e mpeoOpa3oBBIBaTh rpaduk, TAONHUILy, AMATPAMMY,

CXEMY B TEKCT OMOJIOTHYECKOTO COJICPKAHUSI.

BorinyckHMK HA yriy0JIeHHOM YPOBHe
MOJYYUT BO3MOKHOCTh HAYYHThCS:

e  OpPraHM30BBIBAThH U MPOBOJIUTH HHINBUIYATHHYIO HCCIIEI0BATENbCKYIO
JESITENIbHOCTD 110 Ouonoruu (Win pa3padaThiBaTh WHANBUIYAIbHBII
MIPOEKT): BBIIBUTATh TUIIOTE3bI, INITAHUPOBATH pabOTy, OTOMpATh U TPeoOPa30BLIBATH
HE00X0UMYI0 HH(OPMAIIHIO, TPOBOIUTH SKCIIEPUMEHTHI,
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HMHTEPIIPETUPOBATH PE3YIIBTATHI, AEJIATh BHIBOJBI HA OCHOBE MOJTYyUYEHHBIX
pe3yJIbTaTOB, MPEACTABIATh NPOIYKT CBOMX UCCIIEIOBAHUN;

MMPOTrHO3HUPOBATH NOCICACTBUA COOCTBEHHBIX HUCCJIeIOBaHUM C yueToOM

ITUYCCKUX HOPM U SKOJOTHYCCKUX TpC60B&HPII7[;

BBIJACIIATh CYHICCTBCHHBIC 0COOCHHOCTH KU3HECHHBIX IMUKJIOB HpeHCTaBI/ITeHCﬁ

Pa3HBIX OTACIOB paCTeHI/II\/JI 1 TUIIOB XUBOTHBIX; 1/1306pa>1<aTL
IMUKIIBI PA3BHUTHA B BUAC CXCM;

AHAJIM3UPOBATH U MCIIOJIB30BAaTh B PCIHICHUN yqe6HI>IX 1 UCCIICA0BATCIBbCKUX

3a1a4 I/IH(bOpMaL[I/IIO O COBPCMCHHBIX UCCJICAOBAHUAX B 6I/IOHOFI/II/I,
MCIHUIIMHC U DKOJIOTUU,

ApryMCHTHPOBATDH H€O6XOI[I/IMOCTB CHUHTC3a CCTCCTBCHHOHAYYHOI'O U

COIMOTYMAHUTAPHOTO 3HAHUS B 3MIOXY MHPOPMAITMOHHOW IUBHIU3AINY;
MOJIETIMPOBATh U3MEHEHHE SKOCUCTEM IO/ BIUSHUEM Pa3IMYHbIX TPy
(haKkTOpOB OKpYKAIOIICH CPEIIbI;

BBISABJISTE B ITPOLIECCE HCCHCHOB&TGHBCKOﬁ JACATCIBbHOCTHU ITOCICACTBUS

AHTPOIIOI'CHHOI'O BOBI[CFICTBPDI Ha 5KOCHUCTCMBbI CBOCTO PETHUOHA, IMpecajiaraTb
CIOCOOBI CHIIKEHUS AHTPOIIOT€HHOI'O BOS)IGIZCTBHH Ha 3KOCUCTEMBI,

HCIIOJb30BAaTh HpHOGpCTeHHBIC KOMIICTCHIIMHM B HpaKTquCKOﬁ ACATCIBbHOCTHU

Y TIOBCETHEBHOM YKU3HU, JJI MPUOOPETEHUS OMBITA IEATETLHOCTH,
MpeIIIecTBYIONMEH MpodeccnoHanbHOM, B OCHOBE KOTOPOW JICKHUT OHONOTHS KaK y4eOHBIN
MpeaMET.

Buosorus u ecrecTBeHHOHAYYHBIH MeTOJ MO3HAHUS MPUPOIBI
IIpenmeTHblie pe3yJbTaThbl U3YUEHUS JaHHOW TEMbI TO3BOJISIOT:

OOBSCHATh Ha KOHKPETHBIX NPHUMEpax pOjdb M MECTO OHOJIOTMH B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PA3BUTUHA COBPEMEHHOW MEIHULIUHBI U
TEXHOJIOTHUM, B TPAKTUUECKOHN JEATEIbHOCTH JIFOJIEH.

JleMOHCTpHpOBaTh Ha TpHUMEpPaxX B3aWMOCBS3b MEXKIY OHOJOTHEH H APYyTUMHU
€CTECTBEHHBIMU HayKaMH.

Bocnpou3BoauThk cxeMy Hay4HOTrO MO3HAHUS, TPUBOIUTH IPUMEPHI €€ UCTIOJIb30BAHUSI.
JaBaTp ompenereHHe W paclo3HaBaThb TMOHATUA: MOJENb, Hay4yHasi THUIOTE3a,
OMOJIOTHYECKOE SIBJICHWE, HAYYHBIH (aKT, OMOJIOTMYECKHil 3aKOH, OWOIOrHyYecKas
TEOPHsl, MPUHIIAII COOTBETCTBUSI.

OO00CHOBBIBaTh HEOOXOIMMOCTD HUCITOIb30BAHUS MOJICIICH IS ONTUCAHUsT OMOJIOTHYECKUX
ABJICHMM W ImpoueccoB. [IpuBoanuTe nprMepbl KOHKPETHBIX SIBJICHUM, IPOLIECCOB M
MoJieJIeH /ISl X OMKMCaHUs.

[TpuBoANTH MpUMEPHI OMOTOTUIECKUX BEITUYHH.

dopmynaupoBaTh OHMONOTHYECKHE 3aKOHBI. YKa3blBaTh TPaHHIBI MPUMEHUMOCTH
OMOJIOTHYECKHUX 3aKOHOB.

[IpuBoaWTH TpHUMEpPHl HMCIOJB30BaHUS OHOJOTMYECKMX 3HAHUH B  KUBOIIUCH,
apXUTEKTYpE, NEKOPATUBHO-IIPUKIIATHOM HCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh IIEHHOCTh HAYYHOrO MO3HAHMS MHUpa Ui YEJIOBEYECTBAa B IIEJIOM M A
KQXJIOTO YeJIOBEKa OTJIEIbHO, BAXXHOCTh OBJAJCHHUS METOJOM HAy4YHOI'O MO3HAHUS JIS
JIOCTIDKCHHSI yCIIeXa B JII000M BHUJC MPAKTHYECKOW IeITeITbHOCTH.
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