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IlosicuuTeabHAA 3aTTHCKA.

Hannas mporpamma 1o OHONTOTME OCHOBHOTO 0OINEro 0Opa3oBaHHs pa3paboTaHa B
COOTBETCIBMM ¢  TpeboBanusamMu  0OHOBIEHHOTO  (DenepanbHOr0  rocyHapCTBEHHOIO
00pasoBaTeNbHOTO CTaHapTa OCHOBHOIO ofmero obpasosanus (PI'OC O0O0) u ¢ y4ETOM
IIprvepHoit ocHOBHOM 06pasoBaTeNIbHOMN IPOrPaMMBI OCHOBHOTO o6mTero obpasosanus (IIOOTT
0O0O0) . Ilporpamma HampasTeHa Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHONW IPAMOTHOCTH
YHamuxcst ¥ OpraHu3allMio M3ydeHus OWONOTHM Ha JEATENBHOCTHOH OCHOBe . B mporpamme
YUHTBIBAIOTCS  BO3MOXKHOCTH TpeaMmeTa B peanusauuu  TpeGosamuiit ®I'OC 000 «
[UIAHKPYEMBIM, JITYHOCTHEIM U METAIIPEAMETHBIM Pe3yIbTaTaM O0YUeHUS, a TaKkKe peamn3amus
MEXKIPEAMETHEIX CBS3€H ©CTECTBEHHO-HAYYHBIX Y4eOHBIX IIPEIIMETOB HA YPOBHE OCHOBHOTO
ofmero oOpasopanus . IIporpamMma BKIIOYAET pACTIpENIENEHHE COCPIKAHAS y4uebHOTOo
Mateprala 10 KnaccaM M IPUMEPHBIH 00BEM y4eOHBIX YacOB JUIS M3YUYEHHS DPa3fielioB U TeM
Kypca, a TaKiKE PEKOMEHTYEMYIO II0CTEI0BATENBHOCTh U3YICHHUS TEM, OCHOBAHHYIO HA JIOTHKE
Pa3BUTHS IPEAMETHOTO CONCPIKAHIS C YIETOM BO3PACTHEIX 0COOEHHOCTEN 00YIarOIMUXCS .

Ha ©Oase wnentpa «Touka pocra» obecreunBaeTcs peanmsamus 0OpPa3OBATENBHBIX
IpOrpamMM €CTECTBEHHO-HAYYHONU M TEXHONOTHYECKOH HAIPABICHHOCTEH, pa3spabOTaHHBIX B
COOTBETCTBMU C TpeOOBaHWSAMHU 3aKOHONATeNhCTBA B chepe 06pa3oBaHHA H C yIE8TOM
pexoMennanui denepanbHOro omneparopa yuebHOro mpenmera «buonorusa». O6pasoBaTenbuast
IIporpamMma MO3BOTIAET HHTEIPUPOBATE PEAIM3yEMBIE IOAXOMEI, CTPYKTYPY U COIEP/KAHHE IIPH
opranusarmu 0bydenns xumuu B 10-11 Kraccax, BEICTPOSHHOM Ha 6ase TFO60T0 U3 TOCTYIHBIX
yuebHo-MeTOmMUecKHX  Komiiekcos  (YMK).  Mcmomnb3oBanwe obopynoBanms  «Touka
pocTay» npu peanusannu qanHod Ol mo3BOsET CO34aTh YCIOBHUS:

. ML paCIIMPEHNsT COAEPIKAHUS IIKOTEHOIO OHOIOTHYECKOro 00pa3oBaHus;

. AU TOBBIIICHUS ITO3HABATENILHOW aKTUBHOCTH OO0YYarOlIUXCS B ECTECTBEHHO-
Hay4HOH 00nacTH;

. IV PA3sBUTHS JIMYHOCTH pebEHKAa B Iporecce oOy4YeHHMsS OMOJOTHMH, €ro

CIIOCOOHOCTEH, (HOPMHPOBAHUS W YAOBIETBOPEHHS COLMANBGHO 3HATAMEIX HHTEPECOB U
noTpedHOCTeH;
. A7 pabOThI ¢ OaPEHHBIMH IIKOTBHUKAMHI, OPTaHU3aAIAH

Ieas Kypea: ComecTBOBaTE  (DOPMUPOBAHMIO TPOYHEIX 3HAHWH TI0 OBIIeH OuonoruH,
YMEHHH U HaBBIKOB pEIICHUs 3a1a4  [UIst cragd EID.

- O000WINTb,  CHCTEMATH3UPOBATH, PACIIMPHTL U YriayOWTh  3HaHWS — YYaIlUuXCs
ChOPMUPOBATH/AKTYAIM3UPOBATH HABRIKH PEIIEHHS OHOTOTHYECKEX 3a7ad PA3IINYHBIX THIIOB.

- Jlath yueHMKY BO3MOJHOCTb peanu3oBaTh CBOM WMHTEIUIEKTYANLHBIE H TBODUCCKIE
CIOCOOHOCTH. MMEIOIIUECS 3HAHMA W YMEHMS B APYCHX 0OMACTAX  JIeSTeIbHOCTH opu
BBITOTHEHUY TPOEKTHON padoThL.

- [late yueHuKy BO3MOMHOCTH OLEHHIb CBOM CKJIOHHOCTH M HHTEPECHI K JIAHHOM OBTACTH
3HAHUS
3agayu:

1. ®opmupoBars cucTeMy 3HAHWH IO [JIABHEIM TEOPETHUESCKAM 3aKOHAM OHOIOTHI.

2.CoBepIIEHCTBOBATE YMEHME DEINaTh OHOTOTHUECKHE 3aMaud PENPOSLYKTUBHOTO
NPUKIAHOTO U TBOPYECKOTO XapaKkTepa

3.PaseuBarh KTIOYEBKIE KOMIICTEHIMY : YIEGHO - [IO3HABATEIBHEIE, HHQOPMAITHOHHEIE
» KOMMYHHUKaTHBHBIC ,COLUAJILHEIE.

4.PasBuBath OMONOrHYECKYIO HHTYHLMIO, BHIPABOTATE ONPEIENICHHYIO TEXHUKY, YTOOBI
OBICTPO CTIPABUTCS C IPeUTOKEHHBIMH IK3aMEHALMOH HBIMHU 33 TAHKSIMIAL.

biazodaps  donoanumenvnoil  06pa30EaMENbHOT npozpamme  no  6uono2uu
BbINOTHSAEICS HECKOALKO (DYHIUUILL:




1.  TIloamepskuBaeTcd W3ydeHue OHOMOTHE Ha 3aJaHHOM CTaHIapTHOM ypoBHE. Kypc
«Pemenne OHOTOTMYECKHUX 3afa4d» I[OMOTAET 3aKpelMUTh U YIIyOUTh YpPOBEHbL 3HAHHH IO
OUONOrMH, IPUMEHUTE STH 3HAHUS IYTEM pelieHus OMONMOrHYECKUX 3a/1ad.

2. OcCyILIecTBISETCs TMYHOCTHO-OPUEHTHPOBAHHEIE IOIX0A B 00ydennu. To ecTh
VUUTBIBAKOTCS WHIHBHIYATbHbBIE CKIOHHOCTH M CIIOCOOHOCTH YYANIUXCsl H CO3JAI0TCs YCIOBHS
JUIS OOYYEHHUS X B COOTBETCTBUYU C NPO(ECCHOHANIBHEIMU HHTEPECAMH.

IIporpamma «buosorust B Bompocax m orserax» s 10-11 kiaccoB cocraBieHa Ha
OCHOBE IPOTPaMM:

denepanpHOll  00pa3oBaTeNbHOM — [IPOTPAMMEI  OCHOBHOro — ofmero o6pasoBaHUS
(ITpukas Munuctepcrsa [Ipocsernerus PO Ne 371 ot 18.05.2023 r.);

Ilnanupyevple pe3yabTaThl OCBOEHHS NpPOrpamMmbl «buoJjorus B Bompocax H
0TBeTax»
Ocpoenre yueGHOro mpeaMera «BWOTOTHS» Ha YpPOBHE OCHOBHOTO 0O0INEro 00pasoBaHWSA
IOIDKHO — o0ecrleumBarh JOCTIUKEHUE CIEAYIOUIMX JIMYHOCTHBIX, METalpeJIMETHRIX |
MpeIMEeTHRIX 00pa3oBaTeIbHBIX PE3YIBTATOB:

JIHYHOCTHBIE PE3YJIbTATHI

Ilampuomuyeckoe 6OCRUMAHUE!

* OTHOIIEHHE K OMONOTHM KaK K BaYXKHOM COCTABISIOIIEH KyJIBTYPBL, TOPAOCTH 3a BKIIAJ
POCCUICKHX ¥ COBETCKMX YUEHBIX B PA3BUTHE MHPOBOM OHOIOTMYecKOW HayKH. I paxmaHcKoe
BOCITUTAHUE!

* TOTOBHOCTh K KOHCTPYKIMBHOH COBMECTHOW MEATEIBHOCTH IIPH BEHIIOIHEHUH
UCCIIEIOBAHNN U IIPOEKTOB, CTPEMJICHWE K B3aUMOIOHHMAHHMIO M B3aUMOIOMOINH. J[yXOBHO-
HPABCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTH OIIEHHUBATH MTOBEJIEHUE U TIOCTYIIKY C ITO3UITMH HPAaBCTBEHHBIX HOPM U HOPM
HKONIOTUYECKON KYJIBTYPBL;

* IOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa NEATEIbHOCTH YeJIOBEKA B MEAULIMHE
U OMOTIOTHU. DCTETUYECKOE BOCIIUTAHHUE:

* MOHUMAHHE PONHA OWONIOTHH B (DOPMUPOBAHUK DCTETHUECKOM KyJIBTYpBI JIMYHOCTH.
L]enHocmu Hay4H020 NOZHAHUAL:

* OpPHEHTAMS Ha COBPEMEHHYIO CUCTEMY HAyYHBIX IIPEICTaBICHUNH 00 OCHOBHBIX
OMOTOTHUECKUX 3aKOHOMEPHOCTSIX, B3aHMOCBS3SX YEJIOBEKAa C IPUPONHOM M COLHAIBHOR
CpENON;

* MOHUMAHHE POTH OMONOTHYECKON HAYKH B (DOPMUPOBAHUHM HAYYHOIO MUPOBO33PECHHUS;
pa3sBUTHE HAYYHOM JFOOO3HATENIBHOCTH, WHTEpeca K OHWONOTMYECKOM Hayke, HaBBIKOB
UCCIIE0BATENBCKOH NEATETPHOCTH.

Dopmuposanve Kyioniypbl 300p0abA:

* OTBETCTBEHHOE OTHOINEHWE K CBO@MY 3J0POBBIO ¥ yCTaHOBKA Ha 3I0POBEIM 00pa3s
KU3HU (3TOPOBOE MUTAHUE, COOMIONCHNE THTHEHIUECKUX MPABUII U HOPM, COAaHCHPOBAHHBIN
PEeKUM 3aHATUR U OTABIXA, PEryJsipHas GU3NUecKasi aKTUBHOCTD);

* OCO3HAHHWE TOCTICICTBUIM W HETIPUATHE BPEIHBIX MIPHUBBIYEK (YIOTPEOICHNE alKOIOoMsd,
HapKOTUKOB, KypeHue) U MHEIX (GopM Bpema I GU3UYECKOTO M ICUXUYECKOTO 3I0POBBS; ©
co0moneHue mpaBusi OE30MacHOCTH, B TOM YHCIE HaBBIKM OE€30IIaCHOIO IIOBEJICHHS B
NIPUPOJTHON CPENE;

* cOPMUPOBAHHOCTh HABEIKA pedIEKCUH, YIpaBlieHUEe COOCTBEHHBIM 3MOIIMOHAIBHBIM
COCTOSIHHEM.

Tpyoosoe gochumanue.



* aKTHMBHOE y4acTHe B PELIEHMWHU IIPAaKTUYIECKUX 331ad (B paMKax CEeMbH, LIIKOJBI, TOPO/a,
Kpasg) OHOIOTMYECKOH M SKONOTMYECKOM HAalpaBIEHHOCTH, WHTEPEC K IPAKTHYSCKOMY
U3Y4YEHUIO IIPOpECCUid, CBSI3aHHBIX C OMOTOTHEH.

DKono2uteckoe 60ChUNanue:

* OpUEHTAllUg Ha NPUMEHEHUe OMOTOTMUYEeCKHX 3HaHWM IIPU PelleHuH 3a7ad B 00JIacTu
OKPY’KaroIlleH cpebl;

* OCO3HAHHE SKONOTMYECKHX IPOONIeM U MyTeH WX peleHus;

* TOTOBHOCTb K YYacTHIO B IIPAaKTUYECKOM  JESTENBHOCTH  DKOJOTHYESCKOU
HaIPaBIeHHOCTH.

Aoanmayua obyuarowjecocs K USMEHAIOWUMCS YCI0GUAM COYUANLHOU U NPUPOOHOT
cpeowt:

* aJIeKBaTHAs OLIEHKA U3MEHSIOIUXCS YCIOBHUI;

* NPHUHATHE pEIIeHWs (MHIMBUAYaJIbHOE, B IPYyIIE) B HU3MEHSIOMMXCS YCIOBUIX Ha
OCHOBaHUH aHaIK3a OMOTOTHYECKON HH(DOPMAITHH;,

° MIaHUPOBaHWE NEUCTBHM B HOBOM CHTyallHH Ha OCHOBAaHUM 3HAHUN OHONOTHYECKUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJIbTATHI

YHuBepcanbHble I03HABATEIbHBIE TEHCTBHS

basosrie nocuyeckue Oeticingus.

* BRIABIATHL M XapakTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU OHUONOTHYECKHX OOBEKTOB
(SIBIEHUH);

* yCTaHaBIIMBATh CYINECTBEHHBIM MpU3HAK KiIacCUUKAUU OHOJIOTHYISCKHX OOBEKTOB
(ABIIEHWH, IIPOLIECCOB), OCHOBaHMA Ul OOOOIIEHMS W CPABHEHUS, KPHUTEPHU MPOBOIUMOTO
aHanu3a, ¢ y4€TOM MPENIOKEHHOH OHONOTHYECKOM 3amadd BBIIBJIATE 3aKOHOMEPHOCTH H
IPOTHBOPEYMS B pPaccMaTpuBaeMbIX (akTax M HaOMIONEHUSX; IIpeluiaraTb KPUTEPHUH IS
BBIBIIEHUS 3aKOHOMEPHOCTEW U MPOTUBOPEUHIA;

* BBUBIATE AehUUMTE MHQOPMAIMK, HNAHHBIX, HEOOXOMUMBIX JUIS  pEIICHHS
[IOCTAaBIICHHOU 3a0a4M;

* BBIIBIIATH IPUYHUHHO-CIECICTBEHHEIE CBSI3U IIPU U3YUEHUU OHOIIOTHYECKUX SIBICHHN U
MIPOIIECCOB; JENIaTh BBIBOBI C HCIIOIb30BAHMEM IETYKTUBHEIX U WHIYKTUBHBIX YMO3aKIFOYEHHUH,
YMO3aKIIFOUEHWH 110 aHAIOTHH, POPMYIHPOBATH THITOTE3BI O B3AUMOCBI3SIX;

* CaMOCTOATENILHO BBIOMpAaTh CIOCOO pemeHus ydueOHOM OHONIOTHYECKOH 3amaund
(CpaBHWBATH HECKOTBKO BAPUAHTOB DEILICHMS, BEIOWpATh HambOJee MOAXONANUH C yIETOM
CaMOCTOSATEIBHO BBIJICIEHHEIX KPHTEPUEB).

bazoseie uccnedosamenvckuie Oeticmes.:

* UCTIOTH30BATH BOIIPOCKI KAK HCCIIEA0BATENBCKIH HHCTPYMEHT ITO3HAHIS,

* (bopMyIIHPOBATH BONIPOCEHL, (QUKCUPYIOIIME PA3PBIB MEKIY PEATbHBIM H JKeIaTEIBHBIM
COCTOSTHMEM CUTyalluH, OOBEKTa, U CAMOCTOSITEIbHO YCTAHABIIMBATE HCKOMOE U TaHHOE,

* (hOpMUpPOBATh TUIIOTE3y 00 MCTHHHOCTH COOCTBEHHBIX CYKIEHHH, apryMeHTHPOBAThH
CBOIO MO3ULMIO0, MHEHUE;

* HPOBOJUTH IO CAMOCTOSTENIBHO COCTABICHHOMY IIAHY HaONIONEHHE, HECIOMKHBIN
OHONIOrHYECKHH OKCIIEPUMEHT, HEGOTMBINOE HCCIENOBaHUE II0 YCTAHOBJICHUIO OCOOSHHOCTEH
Oronornyeckoro oobexkTa (Ipouecca) HW3ydYeHHs, NPHYMHHO-CIECICTBEHHBIX CBS3eH U
3aBHCUMOCTEH OHONOrMYECKUX 00BEKTOB MEKIY COOOM;

* OLEHUBATh HA IPUMEHMMOCTH U JIOCTOBEPHOCTh HH(POPMALIHIO, TIOIYUEHHYIO B XOJE
HaOIIONEHUS U DKCIIEPUMEHTA;

*  CaMOCTOATENbHO  (QOpPMYNHpOBaTeE OOOOINEHHS ¥ BBIBOABI 10  PE3yIbTaTaM
IIPOBEAEHHOTO HabIONEHUs, SKCIIEPUMEHTa, BIaJeTh HHCTPYMEHTAME OIEHKH TOCTOBEPHOCTH
IIOITyYEHHBIX BBIBOJIOB U 0000IIEHNH;



* IIPOTHO3MPOBATH BO3MOYKHOE JalbHEHIIee pasBUTHE OMONOTUYECKUX IPOIECCOB U HUX
MOCJICICTBYS B @HAIOTHYHBIX WA CXOMHBIX CUTYAIUsIX, & TAK)KE BEIIBUTATE IPESAIONI0KEHAS 00
UX Pa3BUTHHU B HOBBIX YCIOBHIX U KOHTEKCTaX.

Paboma c ungopmayuei:

* MPUMEHSATH Pa3WYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl IpH IOHCKe U 0oTOOpe
OUOTOrnYECKON HHPOPMAIMY UK JaHHBIX M3 MCTOYHUKOB C YYETOM IIPEIUIOKESHHON yueOHOU
Oronornueckoi 3amayu; BRIOMPATEH, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH
OUOTIOTHUYECKYIO HHPOPMALIUIO PA3IMYHBIX BUIOB B (OPM MPEACTABIICHUS;

* HaXOJIUTh CXOJHBIE aPTyMEHTHI (TIOATBEPIKIAIOIINE HITH OIIPOBEPTAIONINE OJHY U TY JKe
UJCI0, BEPCHIO) B PA3TUYHBIX HHPOPMAITMOHHBIX HCTOUHHKAX;

* CAMOCTOSITENILHO BBIOHUPATH ONTHMAIBHYIO (QOPMY MPEACTABICHAS HHOOPMAIMH H
UITFOCTPUPOBATH pellaeMble 3aJaul HECTOXXHBIMHM CXeMaMU, quarpaMMaMu, HHOU rpadukoit u
WX KOMOHMHALMSIMU,

* OLIEHWBATh HAAEKHOCTH OHMOTOTUYECKOM HHPOPMAIIUHU TT0 KPUTEPHUSIM, TIPeII0KEHHEBIM
YUUTEEM UK CHOPMYTUPOBAHHBIM CAMOCTOSTENBHO,

* 3aIIOMHMHATE ¥ CUCTEMaTU3UPOBATh OMOIOTHIECKYIO HH)OPMAITHIO.

Yuusepcanvuvie KoMmyHuKamueHvle 0elcHeus

Obwenue:

* BOCIpHHHMAaThb M (OPMYJIUPOBATH CYXKICHUS, BBIPAKaThb OSMOIMHU B IPOIECCE
BEIIIONTHEHHUS IIPAKTUYECKUX U Ta0opaTOpHEIX padoT;

* BBIPaXKaTh ce0s (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MHUCEMEHHBIX TEKCTaX;

* PacHo3HaBaTh HeBepOalIbHBIE CPENCTBA OOIIEHUS, MMOHUMATh 3HAYCHHE COIHAIBHBIX
3HAKOB, 3HAThb M PACIO3HaBATh MPEANOCHITKH KOH(GIHKTHBIX CUTYaIldi U CMATYaTh KOHGIUKTEIL,
BECTH ITEPETOBOPEI;

* JOHMMATh HAMEPEHUS APYTUX, IPOSIBIATE YBAKUTEIHFHOE OTHOIICHUE K COOSCENHUKY U
B KOPPEKTHOH (hopMe POPMYIUPOBATE CBOH BO3PAKEHIS,

* B XOIE€ IMajora W/HIM JUCKYCCUMH 3aMaBaTh BOIPOCHI IO CYIIECTBY 0OCYKaaeMoit
Omonornyeckoil TEMbI ¥ BEICKa3BIBATE HJICH, HALlENEHHbIE Ha peleHne ONOTOTHIECKON 3a1aud 1
[OJIEPKaHNE OaroKenaTebHOCTH OOIICHNUST,

° COIOCTaBIATH CBOU CYXKIECHHS C CYXKICHUSIMH JPYTUX YYaCTHHKOB IHUAJIOTA,
00HapyKUBATh PA3JIUUME U CXOJCTBO TIO3UITHI;

e myONMMYHO NPENCTABIATH PE3YIBTATH BBITOMHCHHOIO OHONIOTHYECKOTO OIBITA
(3KCIEpUMEHTa, UCCIeNOBAHMUS, IIPOEKTA);

* CaMOCTOATENIFHO BBIOMpATh (HOPMAT BEICTYIUIEHWS C Yy4ETOM 3a/1ad IPE3CHTAIUH U
0COOEHHOCTEH ay TUTOPHU B B COOTBETCTBHHU C HUM COCTABJIATEH YCTHEIE H MHCEMEHHEIE TEKCTEI C
HCIIOJIE30BaHUEM HILIFOCTPATUBHBIX MATEPHATIOB.

Cosmecmuas 0eaniebHOCb (COMPYOHULECIHE0):

* IOHUMATE ¥ KUCIIOTH30BaTh IPEMMYIIECTBA KOMAHIHON U NHANBUIYAIBHON paboTHI IIpH
PCIICHUH KOHKPETHOH OMOTOrMueckol mpobnemel, 060CHOBEIBATE HEOOXOMUMOCTh IPUMEHEHYSI
IPYHIIOBBIX (POPM B3aUMOJIEHCTBHS IIPU PEIICHUH [TOCTABICHHOM yaeOHOM 3a0a4m;

* IPUHUMATH IEb COBMECTHOM NESTETBHOCTH, KOIEKTHBHO CTPOUTEH MEHCTBHA IO €8
HNOCTIDKEHHUIO: pACHpPENENaTh PONH, [OroBapuBaThCs, OOCYXKIATh MPOLECC M PE3YJIbTar
COBMECTHOM pPadoThI; yMeTh 0000IIaTh MHEHMS HECKOIBKHX JHOAEH, IPOSBISTH FOTOBHOCTD
PYKOBOJIUTE, BBIIIOTHSTE IOPYUYCHHSI, IOIUH HITHCS;

* IUIAHUPOBATh OPraHM3ALMIO COBMECTHOM padOTHI, OIPENENITh CBOIO POIb (C y4&ETOM
IPEANOYTEHHHA U BO3MOMKHOCTEH BCEX YJYACTHUKOB B3aWMOJICUCTBHSL), PACIPENENIATH 3aJaul
MEXIy WICHAaMU KOMaHIEBI, y4aCTBOBATh B IPYNIOBBIX (popmax paboTel (0OCyXmeHHs, 0OMeH
MHEHHAMU, MO3TOBBIE IITYPMBI U HHEIE);

* BBIMOMHATE CBOKO 4acTh pabOoTHI, HOCTUIATh KadeCTBEHHOTO pPE3yNIbTaTa MO CBOEMY
HAIPABJICHHIO ¥ KOOPAMHUPOBATH CBOH EHCTBHSA C IPYTUMHY WICHAME KOMAH/IE,

* OIICHUBATEH KAYECTBO CBOETO BKIIAAA B OOIUH IPOAYKT IO KPUTEPHIM, CAMOCTOSATEIHHO
C(hOPMYJTUPOBAHHBIM YYaCTHUKAMH B3aMMOJCHCTBUS;, CpPaBHWBATH PE3yIbTaThl C MCXOIHOMN



3ajayedl ¥ BKIAL KaXIOr0 YieHa KOMAaHIbl B JIOCTHDKEHWE DE3yIbTaTOB, Pa3feiiTh chepy
OTBETCTBEHHOCTHU U IPOSBIATH TOTOBHOCTE K IIPEAOCTABICHUIO 0TYETA IIEPE]] TPYIIIION;

° OBNANETh CHUCTEMON YHUBEPCANBHBIX KOMMYHHUKAaTUBHBIX JNEHCTBUM, KOTOpas
obecrieunBaeT cHOPMUPOBAHHOCTh COITMATIBHEIX HABHIKOB U 3MOIMOHATIHHOTO WHTEIIIEKTa
00y4arommxcs.

YHueepcanvroie pecynamuensie oeiicmeus

Camoopeanusayuisa:

* BBRISBIIATH IPOOJIEMBI JJISl PEIIEHUS B )KU3HEHHBIX U yU4EOHBIX CUTYALUSX, UCIIONB3YS
OHOIOTHYEeCKHEe 3HAHUS;

* OPUEHTHPOBATHCA B PA3TMUHBIX IIOAXO0JaX IPHUHSTHS pPElleHHH (MHINBHUIYaIbHOE,
IIPUHATUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHNN TPYIINO);

* CaMOCTOSITENIBHO COCTABIATEH AITOPUTM PEIICHUs 3a1aduu (WM €ro 4YacTh), BBIOMpPATH
croco0 pemieHus ydeOHOM OWONOTHYECKOM 3amadud ¢ y4&€TOM HMEIONIUXCS PECYpCoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaraeMble BApUaHTHI PEIeHu;

* COCTaBJIATH IUJIaH JAeMCTBUM (IIaH peanu3aluy HAMEUESHHOTO AITOPUTMA PEIleHHS),
KOPPEKTUPOBATh IIPEIJIOKEHHBIH alIrOpPUTM C YUYETOM IIONYUYEHUS HOBBIX OHONOTHYESCKHX
3HaHWY 00 u3yuyaeMoM OHOTOTHYIECKOM OOBEKTE;

* JlesaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CamoxoHnmpons (pegrexcus,):

* BIIAJIETh CIIOCOOAMHU CAaMOKOHTPOIS, CAMOMOTHBAIIMY U pedIICKCUM;

* aBaTh aIeKBaTHYIO OILEHKY CUTyalluH U Ipe/iaraTh IIaH e€ U3MEHEeHHUS,

* YUHTBEIBATH KOHTEKCT W IIPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH
pelteHud ydyeOHOM OHONOrMdeckod 3amadd, amanTHPOBATh pEIIeHHe K MEHSIOIUMCS
o0cToATETbCTBAM;

* OOBSACHATH IPUYUHBI JOCTUKEHUS (HEJOCTUKEHUSI) PE3YNIbTATOB A€ATEIHFHOCTH, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh IIO3UTHBHOE B IPOU3OINEAIICH CHTYallUH;

° BHOCHUTb KODPEKTHUBBI B JIEATEIBHOCTH Ha OCHOBE HOBEIX OOCTOSTENBCTB,
M3MEHMBIINXCS CUTYallUi, YCTAHOBIEHHBIX OITUOOK, BO3HUKIIMMX TPYIHOCTEH;

* OLIEHMBATh COOTBETCTBHE PE3YIHTATA LIEH U YCIOBHSIM.

OMOYUOHANLHBIN UHNIENNEKI.

* pa3/IMyaTh, HA3BIBATE U YIIPABIIATE COOCTBEHHBIME SMOIUAMH ¥ SMOIUSIME IPYTHX;

* BEISBIIATE U aHAJIM3UPOBATH MPUUMHBI SMOIIHH;

* CTaBUTH ce0s HA MECTO OPYrOro YeIOBEKA, IOHUMATh MOTHUBEI M HAMEPEHUS IPYroro;

* PEryIUPOBATh CIOCOO BBIPAKEHHUS dMOIIHH.

Ipunsamuie cebs u Opyauix:

* OCO3HAHHO OTHOCHTECS K IPYTOMY YEIOBEKY, €r0 MHEHHIO;

* IIPU3HABATE CBOE IIPaBO Ha OLIMOKY U TakOe JKe IpaBo APYToro;

* OTKDBITOCTH cebe M APYTUM; °* OCO3HABATh HEBO3MOXKHOCTH KOHTPOIMPOBATH BCE
BOKDYT;

* OBJAJETh CHCTEMOM YHHBEDPCAIBHBIX y4eOHBIX DETYJISTHBHEIX NEUCTBHH, KOTOpas
obecrieunBaeT (QOPMHUPOBAHHUE CMBICIOBEIX YCTAHOBOK JIHYHOCTH (BHYTPEHHSS ITO3HLMS
JIMYHOCTH), M OJKU3HEHHBIX HABBIKOB JMYHOCTH (yIpaBlIeHHS COOOH, CAMOIMCLMIIIMHEL
YyCTOWYHMBOTO IIOBEICHNUS).

Ilpeomemnvimu pesynomamamu usyueHus npeomema «buonozua»n ¢ 10 knacce
AGNLAOMCA CNIe0YIOULUE YMEHUA:

1) chopMHPOBAHHOCTE NIPENCTABICHHHA O PONH M MECTE OWONOIUM B COBPEMEHHOMN
HayqHOU KapTUHE Mupa; I[IOHMMaHHe pONM OHONOTMH B (QOPMHPOBAHHH Kpyrosopa Hu
(QYHKIMOHATBEHOM T'PAMOTHOCTH YETOBEKA JIJIs PEIEHUs IPAKTHYECKIX 3a7a4;

2) BnaJieHyue OCHOBOIONATAIOMIMHY HOHITHIME ¥ MIPEICTABIECHUSIMA O KABOH IIPUPOJIE,
€€ YpPOBHEBOM OpraHM3allid ¥ HBOMIONWHK; YBEPEHHOE IIOTH30BAHHUE OMOIOrHYECKON
TEPMHUHOIOTUEN ¥ CHMBOITUKOH;



3) BIajmeHue OCHOBHBIMUM METOJAMM HayYHOTO IIO3HAHUS, WCIONB3YEMBIMU IIPH
OHMOJIOTMYECKUX MCCIIEH0BAHUSAX JKUBBIX OOBEKTOB H OKOCHCTEM: OIHCAaHHe, H3MEPEHHE,
IIPOBEIECHKE HAOMIONEH Ui; BEISIBIIEHUE U OLIEHKA aHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJIE;

4) chopMHPOBAHHOCTE YMEHUHN OOBSICHATE PE3YNBTATHl OMOTOTHUSCKIX OKCIEPHMEHTOB,
pemarh 3JeMeHTapHble OMOTOTUYECKHE 3a1a4n;

5) chopMHPOBAHHOCTH COOCTBEHHOM MO3ULMHK [0 OTHOIIECHWIO K OHONOTHYSCKON
uH(GOpMAIUH, [T0JIyJ4aeMO} U3 Pa3HBIX UCTOUHHUKOB, K TI00aTBHBIM SKOJOTHYECKHAM TIpobieMam
U IYTSAM UX PEICHAUS,

Ilpeomemmnvimu pesynomamamu uzydeHua npeomema «buonozua» 6 11 knacce
ABNAWMCA CNEOYIOUiUE YMEHUA:

e OObBAcCHATH: ponp Ouonorud B (OPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS; BKIIAI
OHOJIOTHYECKHUX TEOPUH B POPMHUPOBAHUE COBPEMEHHOH €CTECTBEHHOHAYYHOM KApTHHEI
MUpPa; €IWHCTBO O>KUBOM ¥ HEXHUBOH MPUPOIBI, POJCTBO JKUBEIX OPraHU3MOB;
OTPHULIATENBHOE BIIMSHUE AJKOTO0JIs, HUKOTHHA, HAPKOTUUYECKUX BEIIECTB HA Pa3BUTHE
3apOJBIIa YeJIOBEKAa; BIIMSIHUE MYTAarecHOB HAa OpPraHWU3M YEJIOBEKAa; B3aUMOCBSI3H
OPTraHKU3MOB M OKPY’KArOIIed cpebl; IPUYUHBI 3BOTIOIUY;

o Pemarp snemeHTapHble OHOMOTMYECKHE 3aTaud; COCTABIITH DJJIEMEHTapHBIE CXEMBI
CKPEIIMBAHUS U CXEMBI IIEPEHOCA BEIIECTB U SHEPIUH B SKOCHUCTEME;

e OnuceBaTh 0cobet Buma o MOpHONOTHUECKOMY KPUTEPHIO;

e DBrBmaTe npuCHocoONeHHs OpraHuW3MOB K cpene 0OUTaHWs, UCTOYHHUKUA MYTarcHOB B
OKpY’KaroIllei cpeie, aHTPOIIOTeHHBIE U3MEHEHUS B SKOCUCTEMax CBOEH MECTHOCTH;

o CpaBHuBaTh: OHONMOTHYECKHE OOBEKTBI, IMPOIECCHI M JENIaTh BBHIBOABI HA OCHOBE
CpaBHEHUS,

e ARaNU3MpPOBATh U OICHUBATEH Pa3IMUHbBIE TUIIOTE3BI CYITHOCTH JKH3HH, IIPOUCXOKICHII
JKM3HM M 4YellOBEKa, INI00aJbHBIE HKONOTWYECKHE HPOONIEeMBI M IIYTH HX pEIIeHUS,
IIOCJIEACTBHS COOCTBEHHON AESITENFHOCTH B OKPYIKAIOIIEH Cpeie;

o Haxomute wurpOpMaluio o OHOMOTMYECKMX OOBEKTAX B PA3MHYHBIX HCTOYHHKAX
(y4eOHBIX TekcTax, HAy4YHO-TIOMYNISPHBIX HU3TAHUSIX, KOMIBTEPHBIX 0a3ax JaHHBIX,
pecypcax MHTepHeTa) U MPak THUeCKH UX UCIIONb30BaTh;

CopaeprkaHue NporpaMMbl BHEYPOUYHOM AeATEILHOCTH
Copaep:xanue o6pa3oBaHus M0 roaM 00yYeHHS
(mpakTHUYecKas JacTh yaeOHOTO CoAepKaHUs npeaMera yCHUJIEHA
MaTepUanbHOTEXHUIECKON 0Oa3o¥ mentpa «Touka poctay / HETCKOTO TEXHOMAapKa
«KBaHTOpHYM», HCIOTB3YEMOIO [UI pealu3aluy 00pa3oBaTeNbHBIX INPOTPaMM B paMKax
IIPeroiaBaH s OUOIOTHN).

10 KIIACC
Beeoenue 6 kypc obueit buonozuu.
buonorus — Hayka o xusHu. Comepxanue Kypca. I[lomsarre GuocucTeMbl. CBONCTBA JKHU3HU:
€MMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIIECTB M OJHEPrUH, CAMOBOCIPOU3BEIEHUE,
CIIOCOOHOCTE K POCTY M Da3sBUTHIO, Da3fpakuMOCTh, AHUCKPETHOCTH. CHeruprIHOCTS
B3aMMOOTHOIIIEHUH OPraHu3MOB CO CPENOH.
[TonsaTHe CTPYKTYPHI M €€ OpraHu3auun. [I0HsTHE CTPYKTYPHBIX YPOBHEM OpraHu3aliy KU3HH.
Muoroobpasue ypoBHEH OpraHM3alldil KH3HW: MONEKYISIPHBIN, KIETOYHBINA, OpraHM3MEHHBIH,
IOMYJIAUHOBHO-BUIOBON, OMOre0LeHOTUYECKUH, OMOChHepHBIH.
M3 wucropum  Omomorwm. JIOCTHXKEHMS COBpeMeHHOW Owormoruu. VIHTPOAYKIMS M
aKKmuMartusauys. buorexsonorus. buonwka. B3anMocBs3b Hayky U MpakTuKd. TpaguinoHHEE
MeTobl Ononoru. COBpeMEHHEBIE METOIBI: MOICITUHPOBAHNE, MOHUTOPHHT.



Bompocer g oOcyxaenus: 1. Uro Takoe KymbTypa? 2. OTpakeHHe B3amMOACHCTBHA
YeNOBEKa ¥ MPUPOMILI B pasiuuHbIX (hopMax KyJbTyphl. 3. Poib jKHBO#M mpupomsl B pa3sBUTUH
KynbTypel. 4. Ilepemaua HOCTHMKEHWH KyJIbTyphl HOBLIM IIOKONCHHSM W B IEPBOOBITHOM
ob1mecTse.

Buocgepnorii yposens scusnu.

Ilonatue Ouoctepsr. Crpykrypa Oumochepsr. CroiictBa Guochepbl. OCOOGEHHOCTH KHBOTO
BemiecTsa. DYHKIMH JKMBOIO BEIECTBA: TIa30Bas, OJHEPIreTHYEcKas, KOHIEHTPAIMOHHAL,
JeCTpYKTHBHadA, cpenoobpasyromas. Pons xuBoro BemecTsa B Guochepe.

PanHue rumoTessl O NPOMCXOKICHWM JKM3HU. buorenes wm abuorene3. CamMOIpPOH3BOIBHOE
sapoxaenue. I'mnoresa mnancmepMuu. COBpEeMEHHEBIE TMITOTE3bI TPOHCXOMKICHHS JKHU3HH.
[Ipenopranu3Mbl HJIM KOALUEPBATHL. XHUMHUYSCKas ¥ OHOMOTMYECKAS JBOMIONUS.  DTambl
BO3HUKHOBEH ST YKU3HH.

Ponp npoxkapuor B oBomOUMH JKM3HE Ha 3emie. [lomstie apomopdosza. ['ereporpodsl u
aBTOTpOdrL. Pone sykapuor B 3Bomonuu xu3HH. QopMbl HazeMHON xu3Hu. Havano mctopun
KU3HH.

bruocdepa xax Oumocucrema. IIpomyrmeHTl, KOHCYMEHTBHI, pEIyLEeHTH. buochepa Kak
skocucrema. [lomsgime OMOTOrMueckoro Kpyroropora. KpyroBopoT BemecTB B IPHPOJE.
IIpuMepE! KPYrOBOPOTOB BEIECTB B IIPUPO/IE.

Ilonatre o HOOC(Epe. DTambl Bo3melcTBus YenoBeka Ha Omocdepy. CrmocoObl BO3meHCTBHS
yenoBeka Ha Owochepy. YcemoBust coxpaHenus Owochepbl. OcoGEHHOCTHM ¥ 3HAYEHHE
Ouocdeproro yposHs. UYemoBek kak ¢aktop B Omocthepe. Hayunas ocHOBa CoXpaHeHHs
Ouocepsl. 3amaun yCTOHYIUBOTO Pa3BUTHIL.

Cpenpl JKM3HH OpPraHW3MOB Ha 3emiie: BOIHAS, HAa3eMHO-BO3IYINHAS, OYBEHHAS M
OpraHu3MeHHas. OKOIormdeckue (GakTOpbl Cpefbl:  a0HOTHYECKHE, OHOTHYECKHE W
AHTPOIIOreHHbIE. AHTPOIIOTEHHBIE (DAKTOPEL: CO3HATENLHEIE M CIyJalHEIE,
buozeouenomuueckuii yposens ycusnu .

BI'l] xax 4acTe Ouoceprl. OCcOGEHHOCTH OUOTCOIEHOTHYECKOTO YPOBHS JKH3HH. 3HadcHHE
Ouoreonenotryeckoro ypoBus xusun. Ceoiictsa BI'1]. Yuenune o BI'Ll. Vuenune 06 sxocucTeMe.
Tpoduueckas crpykrypa 6uoreonenoza. Ceru nutanus. [lepBUyHAsS W BTOPUYHASL IIPOLYKIIHL.
IIpoctpancTBenHble cBsizu B BIT[. TloHsThe ApyCHOCTH M €MKOCTH OuoToma. lloHATHE
9KOJIOTHYECKON HUIIIH.

Tumbr cea3edl ¥ 3aBHCUMOCTeH B OuOreoiueHo3e. B3auMHO NPHUCIIOCOOUTENBHEIE CBOMCTBA —
koananTauus. IlonaTrne MuMukpruu. BiaumHblie agantanud B 6uoreonenose. KosBomonuoHHbIE
CBsA3H B OHOreoIeHo3e. MHoT0o0Opasne cBsizell B OMOre0IeH03E.

[loustne ycrodumsocTn Omoreomenosa. CBOWCTBA, ONpENENSIONHE yCTOMUMBOCTH BI'LL:
forarcTBo BHIOBOIO COCTaBa M (DYHKLIMOHATBHOE pasHoOOpasHe, JKM3HEHHOE IPOCTPAHCTBO,
cpenoolpasyromye CBOUCTRBA BHIOB, AHTPOIIOTEHHOE BO3IENHCTBHE.

[lonarue cmenbr Guoreonmenos3a. Tumsl cmer BI'Tl. IlepBudrble W BTOPHYHBIE CYKI[ECCHIL
Cyrounrple ¥ ce3oHHble m3MeHeHuss BI1[. Muoroo6pasue Bomaex BI'Ll. THOEI BOIHBIX
skocucTeM. MHoroobpasue OHOTEOIEHO30B CYILH.

AHTpomorenHoe BausHue. [lyTw coxpaneHuss OHOreoneHo3oB. Hauano o0CBOSHUS
IPHPOJIBEL JIFonbMH. Hauano KyabTypHOIO OCBOSHHSI HMPHpOABL. Hawano HAydHOTO OCBOEHHUS
npuponel. IIpomeinennoe ocsoenue mpuponpl. OcosHaHne poid YenoBeka B mpupoge. BIL]
KaK HCTOYHUK Onaronomnydus moaei. DKONOTHUecKie 3aKOHEI IIPUPOAOIIONE30BAHM.
Honynayuonno-6uoosoil yposens scusnu.

Ilonmstwe  Buma. Kputepum  Buma:  Mopdomoruyeckud,  (GpHU3MOIOro-GHOXHMUUECKIIA,
reorpapuyeckni, SKOIOTHUECKHN ¥ PernpoayKTuBHEN. COBpeMEHHOE IPEeJCTARIEHHE O BHIE.
buonoruueckast KOHIEIIKS BUIA.



[lonmynsnus kak ¢opma cymectBoBanus Buna. [lomymsanus kak kommoneHT BI'TI. ITomymsums
KaK TeHeTHdYeckas cucreMa. [unel nomyssinuid. [lonyasnuoHHBIe OCHOBEI SBOMONKHU. [IoHATHE
MUKPO3BOTIONUHU. JIBUKYIIIHE CHIIBI M PaKTOPHI 3BOTOIMH.
[onarue BumooOpazoBauusa. buopaszHoobpasue. Crocobsl 06pa3oBaHuss BHAOB. |IpHYMHEL
BeIMHpaHus. [lomBITKM cucTeMaTuzanuu Ouonormueckux BuHoB. CoBpeMeHHas CHCTEMa
opraau3MoB. CoxpaneHue OuopazHo0Opazusl.
IIpoucxoxnenue yenoeka. Otpsn npumatsl. CemeiictBo ['omunuabl. HanpasieHus 5BOTIOMMN
cemerictBa ['omunun. CraHoBieHHe yenoBeka kak Bupa. OOImas 3aKOHOMEPHOCTH 3BOJIOIUA
YyeNoBeKa.
ITomynauuoHHBIE OCHOBBEI AHTPOIIOTeHEe3a. Y HUKANbHAsI OCOOCHHOCTE BUa YETOBEK pa3yMHEIH.
Ilonatue pac. Pacel uenoBeka: HErpoMIHAs, MOHTONOHIHAS, E€BPONMEOHIHASA. [ WIMOTE3BI O
IIPOMCXOIKICHAU 9eJI0BEKA COBPEMEHHOTO BU/IA.
[Tonsatne Omonornueckoi spomormu. IloHsTHE Kpeanwonumame W Tpanchopmusme. Teopus
Yapmsza [lapsuna o0 osBomonuu. DopMBl H3MEHYHBOCTH OPraHM3MOB: OIpeleieHHas u
Heonpezenennas. I[oHaTHe HCKYyCCTBEHHOIO 0TOOpa U ECTECTBEHHOTO 0TOOPA.
QopMHUPOBAHNE CUHTETHUECKOH TeopHH 3BONOIMU. COBpEeMEHHAsT TEOPHS DBOJIONUH YKHBOTO
MHpa. OJIEMEHTapHbIE EIUHMIEI, JJEMEHTAPHBIM MaTepual U JIeMEHTapHble (HaKTOPhI
OBOMIOLMHK. JIBMiKyIiue CHibl 3BONMIOLUH. OCHOBHEBIE ITOJNIOKEHHUS CHHTETHYESCKOM TeOpwH
OBOITIOIIHH.
Pesynprarer sBomronuu. BupgooOpasoBanme. EcTecTBeHHAss cHUCTeMa IKHBBIX OPraHH3MOB.
OYKapHOThl M IIPOKApHOTHL IIpucmocobnenHocTs u amanTtanus. OCHOBHBIE 3aKOHOMEPHOCTH
3BOIIOIUH.
Buonoruueckuit mporpecc. Apomopdo3, mamoamantanus, obmmas gereneparust. OCHOBHEBIE
HaIpaBICHUS SBOTIOUH.
Crennduxa IOIyIAIHMOHHO-BHIOBOTO YPOBHS JKH3HHU, €r0 CTPYKTYpa U OpraHu3alus. SHaueHue
MOMYIAIMOHHO-BUAOBOrO ypoBHSA. DyHKIMOHATBHAS PONb IONMYJAIUN B MPHPOJE. JHAYCHUE
JUKMX BMIOB pDACTEHUH. 3HaueHUE NUKUX BUJIOB JKUBOTHBIX. | €eHOMOHI W IPUYMHBI T'HOEIH
BUIOB.
[ToBTOpeHue MpoRAEHHOr0 MaTepraa 1o IepBoi U BTOpoi riaasam. OGo6IIeH e U 3aKpEIIEHIE
3HaHUH C IIOMOLIBIO OUOTIOTHYECKOTO TECTUPOBAHMUSI.

IToBTOpEHME NIPOMIEHHOrO MaTepuaia Mo TpeThel ¥ deTBepToi riuasam. O6oOmenue u
3aKpEIIeHNe 3HaHUH C TIOMOIIBIO OHOMOTMYECKOT0 TECTUPOBAHMSL.

11 KJIACC
Op2anu3mMeHHbLIL YPO6eHb HCUSHUL .
Oco0eHHOCTH OPraHU3MEHHOTO YPOBHS OpPraHW3alldy JKH3HH. 3HAYEHHE OPraHM3MEHHOTO
ypoBHS B mpupofe. OpraHusM — OCHOBHAS IUCKPETHAS JKMBAs EIUHHUIEA. DBOIIOLHAOHHOE
YYEHHE OPraHM3MEHHOIO YPOBHS B IIPUPOJIE.
[Tousitue 06 opranmsmax. CpolictBa opranusma. Opranusm Kak OHocucTeMa. BHIBI peryanuy
OpraHu3Ma: CaMOpEryJsalus, TyMOpajlbHas PpETYJAlus, HEpPBHAsS X HEPBHO-TYMOpAIbHAS
perynsaudst. MuOTOKIETOUHBIE OpraHu3Mel. OOMEH BEIIECTB U IIPEBPAINCHUS OSHEPTHH B
opranusme. CHCTEMBI JKU3HESSITSIFHOCTH YKUBOTHOIO OPraHU3Ma.
Pasmuoixenue: nonosoe u Gecronoe. Bumsr Gecronoro pasMaokenus. OcoOeHHOCTH IIOTIOBOTO
pasmHOKeHust. Ilom w\ monoBele mpusHakw opranusma.  OmIONOTBOpEHHE. BHAEI
OIUIOAOTBOPeHHs. ICKycCTBEHHOE OIIOAOTBOpeHue. JIBOIHOE OIUIOJOTBOPEHHE IIBETKOBEIX
pacTeHuH.
[loustne 06  onToremese. OMOpHOHAIBHBEIM  (3apOABINEBBIA)  MEPHON  PA3BUTHA
MHOTOKJIETOYHOr0 opraHusma — sMOpuoreses. [1ocTaMOprOHATBHEIN, WK OCE3aPOIBIIIEBEI,
nepuot. CTaauy B3pOCIOro OpraHnu3Ma.



3aposxaenue reHeTuku. PaboTs! ['peropa Mennensa. XpoMOCOMHas TEOPHS HACTICICTBCHHOCTH.
Ocuogubie nonoxenns X TH. OTHomenus reHoTuna U Gernoruna. [louatie o reome.

[lowstee 00  W3MEHYWBOCTH.  HacnencTBeHHas  W3MEHUMBOCTH:  MOIUGUKAIMOHHAS
(benoTHmHUECKas), TeHOTUIIMUECKAsi, KOMOMHATHBas, MyTalHUOHHAd. MyTareHes, MyTares,
MyTaHT. MyTaliu: eCTECTBEHHBIE W UCKYyCCTBEHHBIE. THIIBI MyTallMi: XpOMOCOMHEIE ¥ TE€HHEIE.
3aK0H «TOMOTOTHYECKIX PSIIOB HACIEACTBEHHON U3MEHUYMBOCTHY.

Metonst paboter I'. Mernemnst. Hucteie nuaun. MoHOTHOpUAHOE, IUTHOPUIHOE B TPUTUOPHIHOE
ckpemuBanue. [loHsaTHe amieneif. | OMO3UIOTHBIE U FE€TEPO3UTOTHBIE AIeNd. JIOMUHAHTHEIE U
perieccuBHEIe Ipu3Haku. [1epBelit 1 BTOpoi 3akoH Menzens. ' HiioTe3a 9ucTOTh ramMer.

Onprrer I'. Mengens. Monorubpunnoe u furuOpunHoe cKkpemmusanue. PexomOunaryu. Tpetuni
3ak0oH MeHnens. Anamuzupyromee ckpeumBaHne. OTKIOHEHHE OT CTaTHCTHYECKUX
3akoHOMepHOCTeH. CIeIIeHHOE HaCIeOBaHUE T€HOB. | eHeTHYECKHE KapThl OPraHu3MOB.
3akperieHre W CUCTEMAaTU3aLMsI 3HAHWH 110 IePBOMY, BTOPOMY M TpeThbeMy 3akoHaMm MeHzmemns
3@ CUeT PeLICHUsI TeHeTHUECKUX 3a1ad. TUIIbl B3auMOJeHCTBUSA T'€HOB.

[lonsatue cenexuuu. 3anauu cenekiuu. OCHOBHBIE METOJBI CENEKIMHU: UCKYyCCTBEHHBIM OTOOp
(Oecco3HaTeIbHBIM W METOAWYECKHM), TuOpunuzanus (BHYTPUBUIOBAS U MEXBUIOBAS).
WNubpuauar u aytopunusr. ['eteposuc. Metoms! rudpunuzanuu. MonekyisipHas THOpUIU3aIlns.
Mytarenes. [lonmunnouaus. [lepBuuHble W BTOPUYHBIE IIEHTPEl IPOUCXOXKACHUS KYIBTYPHBIX
pacTeHUH.

[TonsTre nmoma. MexanusM ompezneneHus rnona. Ooreses. AyTOCOMHEBIE U ITOJIOBBIE XPOMOCOMBI;
MY’KCKHE U JKEHCKHE XPOMOCOMEL. ['oMoraMeTHOE U rereporaMmerHoe couetanne. Hacienosanue
IIPU3HAKOB, CLEIUICHHOE C IOJoM. ['oMOoraMeTHBI M reTeporaMeTHBI mon. 'emodmnus u
JAnbTOHU3M. POIE ayTOCOMHBIX XPOMOCOM.

OcobeHHOCTH TeHEeTWKHM duenoBeka. OCHOBHOE HAIpaBICHWE I'€HETHKH uenoBeka. [loHsTue
kapuotuna. Myrtaruu. HacrnenctBennsie 0onesnu. MymbpTudakTtopHsie 3aboneBanus. | eHHBIE
6omne3rn. XpoMocoMHEIe Ooe3nu. MoHOCOMUS. MeTOBI JISICHHS.

IIpenmer u 3amadd MEIMLMHCKONM T€HETHKU. buosTuyeckuit Kolekc. DTUYEeCKHe MPUHIIUIIBI
MeIUUUHCKON redeTukd. [loHsrtue OmoTexHonmoruu. I'eHHas wumxeHepus. CoBpeMeHHEIE
ACIIEKThl OMOTEXHOIOTUYECKUX NCCIIEAOBAHUN. DTHUECKHIE ACTIEKTHI KIIOHUPOBAHHS.

['éte Morann Bonp¢raur. XusHenurrii 1nukn uenoBexa. BrickaswpiBanus ¢umiocodos: Dpux
Opomm, Hukonait Anexcannposud bepses.

Ionsare o BUpycax Kak OpraHu3Max. SIBIsIeTCs M BUPYC *KUBBIM opranuzMom. Kakumu
CBOMCTBaMH JKHMBBIX OpraHu3MoB 00nanaioT Bupychl. CTpoeHHE U CBONCTBA BHPYCOB.
IIpoHMKHOBEHHE BHUPYCOB B KIETKH. [IpomMCXOKIeHHE BHPYCOB. BHpychl Kak BO30OymmMTeNH
zaboneBanuil. CITUJI. OPBU, rpumm.

Knemounsuii yposens scuznu .

Knetka — mpencraBuTeNs KIETOYHOTO YPOBHS JKM3HH. 3HAYEHHE KIIETOYHOTO YPOBHS JKHBOH
MaTepuy. 3HAa4eHUE KJIETOYHOIO YpOoBHS. OCHOBHAS €OMHMLIA JKA3HU M dIIEMEHTapHas (Gopma
KU3HU.

OBomonus NMepBUYHON kieTku. JlanmpHelmee ycmoxHeHWe KIeTKA. OCHOBHBIE YaCTH KJIETKH.
ITosepxHocTHBIM KoMILIeKe KkieTku. [{uTtonnasma u ee cBoiicTBa. OpraHoumbl Kak CTPYKTYPHBIS
KOMIIOHEHTHI IIUTOIIIa3MBI.

JK¥3Hp KJIETKH. OTambl KJIETOUHOTO IUKJTA: MEePBBIH ¥ BTOPO#. JTHTETBHOCTD JKU3HH KIETKH.
Henenne kIeTKH. MHTO3 WM HEIpsSMOE JeleHHe KIETKH. BHONOrHYecKoe 3HAYeHHe MHTO3a.
Me#o3 — penpoaykTuBHOe JHeieHue knetku. CpaBHeHWEe MHTO3a W Meio3a. Buonormueckoe
3HaYeHue Meno3sa.

Ionsarre o xpomocomax. CTpykTypa XpoMocoM. HerncToOHOBEIE M TMCTOHOBEIEC OElIKE. Y POBHH
KOMITAKTH3aUMHU XpoMaTuHa. OyHKIMK XpoMocoM. [ eHeTruecKui Ko, TpadCKpUIIIHS.



Hayka o xierke — nwuronorusi. [lomstee o kmetke. AHuUManbKynu. [lepBble MONOXEHHS
KJIETOUHOU Teopuu. Passuthe yuenus o kietke. CoBpeMeHHas KIETOUHAS TEOPHS.

[lonsaTne nenecoobpaznocTu u rapmMoHuu. COOTHOIEHHE TAPMOHME KHUBOU KIETKH ¥ TaAPMOHHH
Mupa. B3anMOoCBsI3b U pasHulla MEX Ty TOHATHSIME «TapMOHHUS» H KIIPUPOTOCO0OPA3HOCTEY.

@opMbI Oprasu3anuy o0pa3oBaTeJbLHOIO IIpolecca:
- TPyIIIIOBAs;

- HHIUBUIYaJIbHAS
- (hpoHTATBHAS.

Bez{ymne TEXHOJIOTHH:

Mcnone3yroTes 21€MEHTHI CIeAYIOMINX TEXHONOTHN: TPOSKTHAS, IIPOOIEMHOTO
00y4eHus, UHHOPMALTMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBITUICHHSI, TTPOOIEMHOTO
JIaIoTa, UrpoBasl.

OcHoBHBIE MeTOABI paGoThI HA YPOKeE:
Benymumu MeTonamMu 00y9IeHHUS SIBISTIOTCS: YACTUYHO-TIOMCKOBOM, METO MATEMATHUYECKOTO
MOJIETHPOBAHUSl, aKCUOMATUYECKUI METOI.

DopMBbI KOHTPOJISI:

Taxk kak 3TOT Kypc SBISETCS NOIONHUTENBHBEIM, TO OTMETKa B OaiaX HE CTaBUTCAL
Yuamumiicss yduTCs ONEHHBAaTh ce0sl W JAPYTHX caM, YTO IIO3BONISET DPa3BUBaTh yYMEHUS
caMoOaHalli3a M CHOCOOCTBYET PAa3BUTHUIO CAMOCTOSTENIEHOCTH, KaK CBOWCTBY JIMYHOCTH
y4almerocs. BeIABIEHUE NPOMEKYTOUYHBIX W KOHEUHBIX PE3YJIbTATOB YYAIUXCS IIPOHUCXOMUT
qyepes:

[IPaKTUYECKYIO IEATEIbHOCTD;
3a4eTHBIE PAOOTHI:

® TeMmaruyeckasd MoA0OpKa 3ajad pasIMgHOrO YPOBHS CIIOKHOCTH C IIPEICTABICHHEM
pasHBIX METONOB pELIEHHMs B BUAE TEKCTOBOr0 JOKYMEHTA, IMpPe3eHTANNH,
didmanuManu, BUAEOPOIMKA Wi web - crpanunsl (caiira);

® BEICTaBKa IIPOEKTOB, IPE3CHTALIUH;

® JEMOHCTpallus 3KCIIEPUMEHTA, KA4eCTBEHHOM 3alayn ¢ Ka4eCTBEHHBIM (YCTHBIM HITH B
BUJIC TPUIOKEHHS, B TOM 4YHCIE, IIPE3CHTAllMel) ONMMCAaHUEeM IIpoIlecca Ha 3aHITHH,
dectuBane
SKCIEPHUMEHTOB;

®  (pU3MUECKUE OTUMITHAIEL.






KaJIEHIIapHO-TeMaTM‘{eCKOG IJIaHUpOBaHUE

10-11 KJACC (17 YACOB)

Ha3zeanue Tema OcHogHble guodvl OesmenvHocmu | Mcnonv3o6
pasoena odyuarowuxcsa anue
obopyoosa
RuUA
uenmpa
«Touka
Pocmay
1 YposHU ONEeKTPOHHEL
Beenerue( 1 p Pabota ¢ pazgaTouHEIM MaTEPHAIOM. p
qac) OpraHuU3aIuu C = . , e TabIuIEl U
N TyImanue OOBICHEHUN YIUTENs.
KUBOU MaTepu. — IIJTaKaTHL.
CamocTtosiTenpHast padoTa ¢ yaeOHUKOM.
Buocgepuprii | 2. Yuenune o | Cnymanue 0OBSICHEHUM YUUTENSL.
YpO6eHb duocdepe. Pabora B mapax.
HCUZHU. PaboTa B rpynmax.
3. buochepa xax | Crymranue oOBSICHEHUH YIUTETIS. DJIEKTPOHHBI
rinobanpHas Pemenue 3anay. e Tabnuibl U
9KOCUCTEMA. PaGora B mapax. IJTaKaThl.
Kpyrosopot OcTtaBienue Ki1acTepa.
BEIIECTB B | Pa3bop kiactepa y JOCKH.
IPUPOIE.
4. YemoBek KakK | o~ B _
Paora ¢ pa3gaToYHBEIM MaTepHATIOM.
KUTENE OuOCheps! C 4 o
TymiaHue 0OBSICHEHUH YUHUTESL.
U €ero CBsi3p C - -
. CamocrosTensHas padota ¢ yueOHUKOM.
TIPUPOIOH.
5. DKOTOTHYECKHE | 1 ~ _ Pa6ota c
PaGora ¢ pazgaTo9HBIM MaTepHaIOM. _
bakTopel W X - o repbapHBIM
Crnymanue oObsICHEHUH yIuTENs.
3HAYEHUE. ‘ 2 X MaTepUuaIoM
CamocrositenbHas paboTa ¢ YUEOHIKOM.
buozeoyenom | 6. Buoreonenos | PaGora B mapax.
U4ecKu KaK ocobrrit | PaGoTa B rpymmax.
YpOBeHb YPOBEHB Pabota ¢ yueOHUKOM.
HCU3HU . OopraHu3aluu Pabora ¢ pazmaToyHEIM MaTeEpraIoM.
JKU3HH, OMo- | | 3amomHEHWe CBOTHON TaOTHITHL.
9KOCUCTEMA.
7.  Crpoenne u | CocraBieHue OHOr€OIEHO30B. ONEKTPOHHBI
CBOHICTBA Pa3z6op crpoenus BI'LI. e TaOIuIEl |
OuoreoneHosa. Pabora B rpynnax. IIJIAKATHI.
Pabora mo kapToykam.
8. JlabopaTtopHas Pabota B mapax. [Mudposas
pabota Ne 1. Pabota ¢ repbapusmu. nabopaTopus
«IIpucrnocobnenno | Briarnenue 3aKOHOMEPHOCTEH | M0 3KOJIOTUHU
CTb PacTeHUH U IIPUCIIOCOOIEHHOCTH pacTeHui U | (maT4auk
KHBOTHBIX K YKMBOTHBIX K YCIIOBHSIM JKHA3HH B JISCHOM | OCBEIIEHHOC
yCIOBUSM KU3HU B | BI'T». TH,
JIECHOM dopMmynupoBaHUe BEIBOJIOB 0 | BIAXHOCTH U
OHOreoIeHo3e». nabopaTopHO# pabore. TeMIIepaTyp
BI)
Pabota c

repbapHbIM




MaTCpraJioOM

9. 3apoxnenue u | Pabora B rpynmax. OIEeKTPOHHEI
cMeHa Pabora ¢ yueOHIKOM. e TabIuIEl 1
OHOTEOIIEHO30B. Pabora ¢ pazmaTogHBIM MaTepUaIOM. IIJIaKaThL.
10.  Coxpaunenue | PaboTa B mapax. [Tudporast
pazHOOOpazus Patota B rpymmax. nabopaTopust
BI'TL. CayuraHue oOBbSICHEHUH YAUTEIIS. 10 KOJIOTUH
OKOTOTHYIECKUE Pabota ¢ mpoOneMHBIME BOIPOCAMH.
3aKOHBI O6c¢cyxmene OTBETOB.
IIPUPOJIONIONTB30BAH
usl.
Ilonynayuonn | 11. Bun, ero Crnymanne OOBSCHEHUH yUATENS. PaGora c
0-6811006011 KPUTEPUHU U CamocTtostenbrast pabota ¢ yaeOHUKOM. | repbapHbIM
ypoeeHs CTpYyKTypa. PaBora ¢ kapToukamu. MaTepHaIOM
HCUSHU .
12. Jlabopartopuas | Pabota B mapax. Mudporas
pabota Ne 2. Pabota ¢ repbapusmu. nabopaTopus
«Mopdomnorungecku | Pabora 110 MOP(}OJIOTUIECKUM | IO SKOJIOTUR
€ KPUTEPUH, KPUTEPHSIM. (maTauk
UCIone3yemele mpu | PaboTa Ha onpenerenye BUIOB. OCBEIIEHHOC
OTIpeIeNIeHU N dopMynupoBaHUe BEIBOJIOB 1o | TH,
BUJIOBY. nabopaTopHo# padoTe. BIXKHOCTH U
TEMIIEpaTyp
BI)
Pa6ora e
repOapHbBIM
MaTepHalioM
13. Cnymanvie oObSICHEHUH YIUTES.
OpraHu3MeHHBIH CamocTtosTenpHas padoTa ¢ yUeOHHKOM.
YPOBEHb JKH3HHA H
ero pomE B
IIPHPOJIE.
14. Oprammsm Kak PaG OJEeKTPOHHEI
SHocHeTeMA. abota ¢ pasEaTquLmuMaTepHaHOM. ¢ TAGTHIBI K
Crymanue o0BsICHEHUH yuUnuTeNs.
i CamocrosTensHas padoT. OHUKO lakar=l,
, 5 pabota ¢ yueGHUKOM.
KU3HEAESITeTbHOCT
U MHOTOKJICTOYHBIX
OpPraHU3MOB.
15. TI'enernyeckue | Ciymranve oOBSICHEHWH YUUTEIS. ONEeKTPOHHEI
3aKOHOMEPHOCTH, CamoctosTensHas padoTa ¢ y9eOHHKOM. | € TaOmuIsl U
OTKPBIThIE I'. | PaGora ¢ xapToukamu. ILJTaKaThI.
Mennenem. PaGora B mapax.
Patora B rpynmax.
Pemenne remernyeckux 3aqad.
Knemounuiii 16. Knerounst | Caymanue 00bSICHEHUH YUUTEIS. ONEeKTPOHHBI
YpogeHb YPOBEHB CamoctosTensHast padoTa ¢ y9eOHUKOM. | € TaOmuiel u
HCUSHU . OpraHu3aIuu Ot6op ¥ cpaBHeHWE MaTepuana II0 | IUIAKATEL
JKUBOM MaTepud M | HECKOIBKHUM UCTOYHHKAM.
ero pone B

OPHUPOJIE.




17. Kimetka um ee
CTpOEHHUE.
Oprasounbl  Kak
CTPYKTYpHEIE
KOMIIOHEHTEI

LU TOILIA3MEL

Pabota B mapax.
Pabota B rpymnmax.

CocraBnenue OmopHOHN TaOTHIIEL
Cnymanue 00bSICHEHUN YUUTETIS.

[Ipoepka 3HaHU.

Muxkpockon
1 pOBOH,
MUKpOIpena
patel




