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YYHMTeIb OHOJIOTHH



IlosicHuTeILHAA 3aNIUCKA

JlanHast mporpamMMa 1O OHMOJOTHU CpeAHero oOmero ooOpazoBaHus pa3paboTaHa B
COOTBETCTBUM ¢  TpeOoBaHusIMH  0OHOBIEHHOro  denepanbHOr0  rOCYIapPCTBEHHOIO
o0pa3oBaTenpHOrO CcTaHgapra cpeaHero obmiero obOpaszoBanus (OI'OC COO) u ¢ yuérom
[IpumMepHO# OCHOBHOM 0Opa3oBaTeILHON MporpamMMmbl cpeanero obmero odpazoBanus (ITIOOIT
COO) . Ilporpamma HampaBieHa Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
yyalquxcss ¥ OpraHU3alii0 U3yuyeHus OWOJIOTMH Ha JesATEJIbHOCTHOW OCHOBe . B mporpamme
YUUTBIBAIOTCSI BO3MOXKHOCTH Tmpeamera B peanmmsauuu  TpeboBanmit PI'OC COO «
IUTAHUPYEMBIM, JTUYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOydeHUs], a TaKXKe peanu3aius
MEXITPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEAMETOB Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanusi . IIporpamMma BKIIOYaeT pacnpeneNeHUEe COAEpKaHUS — y4eOHOro
MaTepuaia Mo KjiaccaM M MPUMEPHbIM 00bEM y4eOHBIX 4acoB JJIsl MU3YyYEHUS pa3JlielioB U TEM
Kypca, a TakKe PEeKOMEHIyeMYIO MOCJIe0BAaTeIbHOCTh U3yUYEHHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YJaOIIIXCS .

Ha 06a3e wmentpa «Touka pocra» oOecnednBaeTcs peanu3anus 00pa30BaTeIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HalpaBiIeHHOCTEH, pa3pabOoTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSMHU 3aKOHOAATENhCTBA B cdepe o0pazoBaHus U C Y4ETOM
pexomeHnnauuii @enepanbHOro oneparopa yuyedbHoro npeamera «buonorus». O0pa3oBaTenbHas
MporpaMMa IMo3BOJISIET UHTETPUPOBATh PeaTu3yeMble MOAXOJIbI, CTPYKTYPY U COAEpKaHHE MpPHU
opranusanuu oOyuenus xumuu B 10-11 kiaccax, BHICTPOEHHOM Ha 0a3e Jr000ro u3 JI0CTYIHBIX
yaeOHo-MeTonuyeckux komruiekcoB (YMK). Hcmonp3oBanue — 00OpymaoBaHUs «Touka
pocta» npu peanuzanuu gaHHoi OIl mo3BossieT co3aaTh yCIoBHS:

. U1l pacIIUpPEHUs COJIepyKaHMs IIKOIBHOTO OMOJIOTHYECKOro 00pa3oBaHus;

. JUIS TIOBBIIIEHUS TIO3HABATENIbHOW AaKTUBHOCTH OOYYaroIIUXCS B €CTECTBEHHO-
Hay4YHOU 00J1aCTH;

. JUIs Pa3BUTHUS JIMYHOCTH peOEHKa B TMpolecce o0OydeHus OWOJIOTHH, €ro
CTIOCOOHOCTEH, (HOPMUPOBAHHSI M  YAOBJIETBOPEHHUS COIMHUAIBHO 3HAYMMBIX WHTEPECOB U
MOTpeOHOCTEH;

. uis paboThl ¢ ONApEHHBIMU [IIKOJBHUKAMH, OpPTaHHM3AallMd WX pa3BUTUS B
pa3IUYHbIX 001acTAX 00pa30BaATENbHOM, TBOPUECKOH 1EATEIILHOCTH.

O0mas xapakrepucTuka yue0Horo npeamera «buoJsiorus»

VYuebnsbiii npeamer «buonorus» pa3BUBAeT MPENCTABICHUS O TMO3HABAEMOCTH >KMBOU
IPUPOJBI U MeTOoJax €€ MO3HAHUs, OH IMO3BOJSET chOpMUPOBATH CHCTEMY HAay4yHBIX 3HAHHH O
KHBBIX CHCTEMaX, YMEHHUS HX IOJy4aTh, MPUCBANBATH U TIPUMEHSTH B KU3HEHHBIX CUTYAIIHSX .
buonornyeckass moAroToBka obecredyrnBaeT MOHUMaHHe OO0yYaroIIMMUCS Hay4YHBIX MPUHIUIIOB
YeJIOBEUECKON JIEATEIIbHOCTH B TIPUPOJC, 3aKIaIbIBACT OCHOBBI SKOJOTHYECKON KYJIBTYPHI,
3JI0pOBOT0 00pa3a >KU3HU .

Ienamu uzyuenusn 6Guonocuu Ha ypoBHE CPETHETO O0IIET0 00Pa30BaHUS SIBIISTIOTCS:

* (opMupoBaHHE CHCTEMbl 3HAHMA O NPU3HAKAX M IPOIECCAX KUIHEIEATEIbHOCTH
OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpTaHU3aINH;

* (opMupoBaHue cUCTeMbl 3HAHUI 00 OCOOEHHOCTSX CTPOCHUS, JKU3HEAEATEIbHOCTH
OpraHu3Ma YeJIOBeKa, YCIOBHUSIX COXPaHEHHS €ro 370POBBS;

* (QopMupoBaHHE YMEHMH NPUMEHSTh METOJbl OMOJIOTMYECKON HayKH ISl W3Y4eHUS
OMOJIOTHYECKUX CHCTEM, B TOM YHCIIC U OpraHh3Ma 4ellOBeKa,



* popmupoBaHuE YMEHUH HCMOIH30BaTh HH(POPMAIIMIO O COBPEMEHHBIX JOCTHIKCHUSAX B
obmactu  Ouoyoruu Uil  OOBSICHEHHWS TMPOIECCOB W  SIBICHUN JKUBOW TMPUPOABI U
KU3HECATSIILHOCTH COOCTBEHHOTO OPTaHU3Ma;

* (hopMHpOBaHHE YMEHHUU OOBSICHITH POJIb OHOJOTMH B NMPAKTHUYCCKOW JCSITCILHOCTH
Jo/IeH, 3HaYeHHEe OMOJOrMYECKOro pa3Ho- 00pas3us Al COXpaHeHHUs Ohocdepsl, MOCIeICTBUSL
JIEATEIbHOCTH yejaoBeKa B PHUPOJIC;



* (dopMUpOBaHHE OHKOJOTHYECKON KYyIbTYyphl B MEISAX COXPAHEHHS COOCTBEHHOIO
3I0POBBSI M OXPaHbI OKPYKAIOIICH CPEIIBI .

Hocmuoicenue yeneii ooecneuusaemces peuwienuem cieoyrouwux 3A/JAY:

* TpHOOpeTeHHEe 3HAHWNW OOYYAIONIMMHCS O >KMBOW TPUPOJE, 3aKOHOMEPHOCTSIX
CTPOCHHUS, >KU3HEIEATCILHOCTH M CpenooOpasyiomeld poiad OpraHu3MOB; YEJIOBEKE Kak
OMOCOIMANILHOM CYIIECTBE; O POJIM OMOJIOTMYECKON HAyKu B MPAKTUYECKOW NEATEIThbHOCTU
JIFOJIEH;

* OBJIAJICHUEC YMEHUSMHU MPOBOAMTH UCCICIOBAHUS C MCIIOIH30BAHHEM OHMOIOTHYECKOTO
000pyI0BaHUS U HAOIIOJCHUS 32 COCTOSIHUEM COOCTBEHHOTO OPTaHU3Ma;

* OCBOCHHE MPUEMOB PaOOTHI C OMOJOrMYEecKOW HH(OpManHel, B TOM YHCIE O
COBPEMEHHBIX JOCTH)KCHUSX B 00J1aCTH OMOJIOTHH, €€ aHAIN3 U KPUTHYECKOE OICHUBAHME;

* BOCHHUTAHHE OMOJIOTUYECKU M IKOJOTUIECCKH IPAMOTHOUW TUYHOCTH, TOTOBOM K
COXpaHEHHI0 COOCTBEHHOTO 3/I0POBBS U OXPaHbl OKPYKAIOIICH CPEIbI.

Mecto yueOHOro npeamera «buosorus» B yaeOHOM IJIaHe
B cucreme obmero oOpa3oBanus «buonorusi» npusHaHa 00s3aTENBHBIM Y4€OHBIM
IpeAMETOM, KOTOPBI BXOIUT B COCTaB IpeaAMEeTHOH obmact «EcTrecTBeHHO-HAay4YHbIE
IpeIMeThl». YUeOHBIM IUJIAaHOM Ha €€ M3ydyeHue OTBeleHO 69 yueOHbIX yacoB — 1o 1 4 B
Henemo B 10-11kiaccax cOOTBETCTBEHHO.

Copepxanue o0pa3oBaHusi 10 rojam 00y4eHus

(mpakTUyeckas 4acTh y4eOHOro coJiepKaHus npeaMera yCHJIEHA
MaTepHaIbHOTEXHUYECKOH ©Oa3zoii  mentpa «Touka pocra» [  JaeTCKOro
TEeXHOMNapKa

«KBanTOpMYM», HCIIOIB3yEeMOTO IS pealiu3auu 00pa30oBaTeIbHBIX MTPOrPaMM B pPaMKax
MpEeno1aBaHusi OMOJIOTHH).
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Beeoenue ¢ kypc ooweii ouonozuu (4 u).
buonorus — nayka o xu3Hu. Conepxkanue kypca. [lonstue 6uocucremsl. CBOMCTBA JKU3HU:
€IMHCTBO XHMHUYECKOIO COCTaBa, OOMEH BEIeCTB W HHEPruu, CaMOBOCIPOHU3BEJIECHUE,
CIIOCOOHOCT K POCTY U Ppa3BUTHIO, Pa3ApakUMOCThb, AUCKPEeTHOCTb. CrnenupuyHoCTh
B3aMMOOTHOILIEHUN OPTraHU3MOB CO CPEIOM.
[TonsiTre cTpykTyphl U ee opranu3anuu. [{oHsATHE CTPYKTYpHBIX YPOBHEW OpraHU3al[MH KU3HU.
MHoroo6pa3ue ypoBHEH OpraHM3alluU XKU3HU: MOJEKYJSAPHBINA, KJIETOYHBIH, OpraHU3MEHHBIMH,
MOMYJIIIIMOHHO-BUIOBOM, OMOT€OLIEHOTHYECKUN, OMOCEPHBIH.
N3 wucropum Ouomormu. JloCTWKEHMS  COBpeMEHHOM Ouonoruu. HWHTpoaykius u
aKKJMMaTtu3anus. buorexnonorus. buonnka. B3auMocBsA3p HayKH M NPAaKTUKU. TpaguiiMOHHBIE
MeToAb! Ononoru. CoBpeMEeHHbIE METOIbl: MOJIETUPOBAHHE, MOHUTOPHHT .

Bonpocer piist oocyxkaenus: 1. Uro takoe kynbrypa? 2. OTpakeHHe B3aUMOJICHCTBUS
YeJI0BeKa M MPUPOABI B pa3IMyHbIX (opMax KyIbTyphl. 3. Poib kMBOM mpUpOIBI B pa3BUTUH
KynbTypbl. 4. Ilepemaua AOCTHMKEHMH KyJIbTypbl HOBBIM IIOKOJIEHHSIM U B IEPBOOBITHOM
o01ecTBe.

Buocgepnouit yposens scuznu (7 u).

ITonsatue Ouocdeprl. Ctpykrypa Oumoctepsl. CpoiictBa Ouochepbl. OCOOEHHOCTH >KUBOTO
BeniecTBa. @DYHKIIMM JKUBOTO BEIIECTBA: TIa30Bas, HHEPreTHUYECKas, KOHLEHTPALMOHHAs,
JeCTpYKTUBHas1, cpeoodpasyromas. Ponb xHUBOro BemecTsa B buocdepe.

PanHue rumore3sl O NPOUCXOXKICHUM >KU3HU. buorenes m abuorenes. CamMonpou3BOJILHOE
3apoxkaeHue. l'mmore3a mnaHcnepMuu. CoBpeMEHHbIE THUIOTE3bl IMPOUCXOKICHHUS JKU3HU.



[Ipenopranu3Mbl WKW KoallepBaThl. XHUMHUYECKas W OHOJOTHMYECKas OSBOIIONUS. OTarbl
BO3HUKHOBEHHUS )KH3HHU.

Ponp mpoxapuor B 3Bomouuu ku3HU Ha 3emute. [lonstue apomopdosa. I'ereporpodsl u
aBTOTpodbl. Posib sykapuoT B sBOMIOIMH *U3HU. PopMbl HazeMHOU ku3HU. Haudano ucropun
KU3HHU.

buocpepa kak Oumocucrema. IIponayleHTbl, KOHCYMEHTBHI, peayleHThl. buocdepa kax
skocucrema. lloHsTue Omosornyeckoro Kpyrosopora. KpyroBopoT BelIeCTB B IPHUPOJE.
IIpumepsl KpyroBOpPOTOB BELLIECTB B IPUPOIE.

[Tonatue o HoOcdepe. Drambl Bo3neicTBHA uyenoBeka Ha Ouocdepy. CrmocoObl Bo3neHCTBHA
gyenmoBeka Ha Owmochepy. VYcmoBusi coxpaneHuss Ouocdepbl. OCOOCHHOCTH W 3HAYCHUE
ouocdeproro ypoBHs. YenoBek kak (akrtop B Ouochepe. Hayunas ocHoBa coxpaHEHUSs
ouocdepsl. 3aaun YCTOWYMBOTO Pa3BUTHSL.

Cpenpl KM3HM OpPraHU3MOB Ha 3eMJjie: BOJHAs, HA3€MHO-BO3YIIHAas, MOYBEHHAs U
OpraHu3MeHHas. OKOJIOTHYecKHue (akTopbl cpedpl: aOMOTHYECKHWEe, OHOTHYECKHEe U
aHTPOTIOTreHHbIE. AHTPOMNOTeHHbIE (PaKTOPBI: CO3ZHATEIbHBIC U CITydyalHbIE.
Buozeoyenomuueckuit yposens sncuznu (8 u).

BI'l] xak uacth Ouocdepsl. OcOOEHHOCTH OHOreOLEHOTHYECKOTO YPOBHS >KM3HH. 3HAUCHUE
ouoreoreHoTH4Yeckoro yposHs xku3Hu. CpoiictBa bBI'Ll. Yuenue o BI'Ll. Yuenue 06 sxocucreme.
Tpoduueckast crpykrypa 6moreoneno3a. Cern nutanus. [lepBuyHas u BTOpUYHAS MPOILYKIIHUS.
[IpoctpanctBennsie cBsizm B BI'Ll. Ilomstue sipycHoctn u emkoctu Ouortoma. IlonsTue
9KOJIOTUYECKON HUIIU.

Tunel cBsizeld W 3aBUCUMOCTEH B OuoreoineHosze. B3zauMHO mpucnocoOuTenbHBIE CBOWCTBA —
koaganrtanud. [lonstue mumukpun. B3anmasie anantanuu B 6uoreoieno3e. KosBomonuoHHble
CBsI3M B OmoreoiieHo3e. MHoroo0pasue cBsi3eil B OMOreoieHose.

[Tonsitue ycroiumBocTH OuoreorieHoza. CBoicTBa, omnpenenstonme ycroiunBoctb bBIL:
00orarcTBO BHJIOBOTO cocTaBa M (YHKIMOHAJIBHOE pa3HOOOpasue, >KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpa3yrole CBOWCTBA BUOB, aHTPOIIOTEHHOE BO3/IEHCTBUE.

[Tonsitue cmennt OuoreorieHo3a. Tumsl cmen BI'Ll. I[lepBuuHble W BTOpPUYHBIE CYKIIECCHHU.
Cyrounsie u cezonHble u3MeHeHuss bI'L[. MuorooOpasue Bomubix BI'L[. Tumbl BOAHBIX
sKocucteM. MHOrooOpasue 6MOreoneH030B CYIIH.

AnTponorenHoe BnusHue. Ilytn coxpaHeHuss OuoreorneHo3oB. Hauano ocBoeHus
pupoabl JroAbMU. Hayano KyiabTypHOro ocBOe€HMs NpupoAsl. Hadano HaydHOro ocBOeHHs
npupoasl. IIpoMelnenHoe ocBoeHue npuposl. Oco3HaHue posu yenoBeka B mpupoxae. bI'L]
KaK UCTOYHMK OJaronoayqus Jito/ied. JKOJIOrHuecKUe 3aKOHbI IIPUPOOIIOIb30BAHMUS.
ITonynayuonno-6uoosoii yposens sncuznu (16).

Ilonsatue Buma. Kpurtepum Buga:  Mopdoioruyeckuit,  (QU3N0I0ro-OMOXUMHUYECKUI,
reorpaUyecKuii, SKOJOTUYECKUI U penpoayKTUBHBIN. COBpeMEHHOE IMPENCTaBICHHE O BHJE.
buonornueckast KOHUENIUS BUAA.

[Monynsmmst kak ¢dopma cymectBoBanus Buaa. [lomymsiusa kak kommoneHT bI'Ll. [Momymsims
KaK reHerudeckas cucrema. Tumsl nonyiasauuid. [lomynsainuonHsie 0CHOBBI 3Boionuu. Ilonstue
MUKPO3BOJIIOLUH. [[BHXKyIIIME CHITBI U (DaKTOPBI IBOJIOLIUH.

[Tonatue BupmooOpazoBanus. buopaznoobpaszue. CrnocoObsl 0oOpa3oBaHusi BUAOB. [IpuunHBI

BbIMUpaHus. [lombITKM cucTeMaTH3anuu Ouonormdeckux BHIOB. CoBpeMeHHas cucrema
opranu3MoB. CoxpaHeHue OnopazHooOpasusl.

[Mpoucxoxaenue yenoseka. Otpsin npumatbl. CemerictBo ['omuHuabl. Hanpasnenust 3Bomonum
cemeiictBa ['omuHnA. CraHOBIIeHHe YeloBeka Kak Buaa. OOInas 3aKOHOMEPHOCTH 3BOJIOLUH
YeJI0BeKa.



[TomynsAuoHHBIE OCHOBBI AHTPOIIOTE€HE3a. Y HUKabHAasi 0COOEHHOCTh BHa YeloBeK pa3yMHBII.
Ilonsatne pac. Pacbl 4denmoBeka: HErpoMJHAas, MOHIOJOWAHAs, eBponeouaHas. ['unoressl o
IIPOUCXOXKACHUN YEJIOBEKA COBPEMEHHOTO BUA.

[Tonarue Owmonormueckoil 3Bomtonuu. [loHarme kpeamuonusMe u TpaHchopmusme. Teopus
Uapmza JlapuHa 00 osBomroruu. DOpMbI HM3MEHYMBOCTH OPraHU3MOB: OTMpECNieHHAs |
HeornpeesneHHast. [loHaTue nckyccTBeHHOro 0T0opa u €CTeCTBEHHOTO 0TOOopa.

DopMHUpPOBaHNE CHUHTETUYECKONW TeOopuH 3BoMrouuu. CoBpeMEHHas TEOpHs JBOJIIOLIMH KUBOTO
Mupa. OJIEMEHTapHble €AMHUIbI, 3JIEMEHTApHBIH MaTepual M BJIEMEHTapHble (HAKTOPHI
SBOJIIOLMH. JIBIOKyIIME CUiabl 3BOMIOLMHA. OCHOBHBIE IIOJOKEHUS CHHTETUYECKOW TeOopuu
3BOJIIOLIAH.

Pesyneratel sBomonuu. BumoobpasoBanue. EcTecTBeHHass cucTeMa KHMBBIX OpPIaHU3MOB.
OykapuoTel U npokapuoTsl. [IpucnocobsenHocts M agantanus. OCHOBHBIE 3aKOHOMEPHOCTH
3BOJIIOLIAH.

buonoruyeckuii nporpecc. Apomopdos, uamoaganrtanus, oOmas aereHepauus. OCHOBHbIE
HaIIPaBJICHUS YBOJIIOLIHH.

Crenuduka monyIsnrOHHO-BHIOBOTO YPOBHS KU3HH, €T0 CTPYKTYPa U OpraHu3anus. 3HaueHue
MOMYJISIIMOHHO-BUI0BOTO ypoBHs. DyHKIMOHANbHAA pOJIb MOMYJISALUUN B MpUPOJE. 3HAUCHHE
IMKUX BHUJOB pacTeHUil. 3Hau€HHWE NWKUX BHUJIOB >KUBOTHBIX. I'eHOGOHA M MpHUYMHBI THOETN
BU/JIOB.

[ToBTOpEHME MpOiiIeHHOr0 MaTepyraa 1o nepBoil u BTopoil rinasam. O000LIEHHE U 3aKPETIIICHHUE
3HaHUI ¢ TOMOIIBIO0 OMOJIOTUYECKOr0 TECTUPOBAHHUS.

[ToBTOpEeHME MPOIIEHHOr0 MaTepuala Mo TpeThel u yeTBepToii rimaBam. OO0oOIIEHHE U
3aKperieHNe 3HaHUI C TOMOIIBI0 OMOJIOTHIECKOTO TECTUPOBAHUSI.
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Opzanusmennwtit yposens syncuznu (17 u).
OCOOEHHOCTH OpPraHW3MEHHOTO YPOBHS OpraHHW3alMy KU3HH. 3HAYCHHE OpPTaHW3MEHHOTO
ypoBHsI B mpupoje. OpraHu3M — OCHOBHAs TUCKPETHas >KMBas €IMHUIA. DBOJIOIHOHHOE
y4eHHe OPraHU3MEHHOTO YPOBHSI B IPUPOJIE.
[Tonstue 06 opranm3max. CpoiicTBa opranu3ma. Opranusm kak OuocucreMa. Buabl perynsinuu
OpraHM3Ma: CaMOpEryJslus, TyMOpaidbHas peryjsiius, HEpBHAas W HEPBHO-TyMOpalbHas
perynsauus. MHOTOKIETOYHbIe oOpraHu3Mbl. OOMEH BeHIECTB M TPEBpAIICHUS DSHEPTUU B
opranuzMe. CHCTEMBI )KU3HEESTETLHOCTH KUBOTHOTO OPTaHU3Ma.
Pazmuoxenue: monoBoe u 6ecrosnoe. Buabl 6ecnionoro pazmuoxeHusi. OCoOOEHHOCTH TTOJIOBOTO
pasmMHOkeHus. [lom w® monoBele Tpu3HaKW opraHuzMa. OruiogoTBOpeHHe.  Bus
OIJIOZOTBOpeHMs. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. JBOWHOE OIUIOOTBOPEHHE IIBETKOBBIX
pacTeHui.
[lonsiTue 00  oHTOreHe3e. OMOpHUOHANBHBIA  (3apOJBIINIEBBIN)  Mepuoa  pa3BUTHUSA
MHOTOKJIETOYHOTO Opranusma — smoOpuorenes. [1ocTaMOpHOHaIBHBIN, WM MOCIIE3apOAbIIIEBbI,
nepuon. CTaguu B3pOCIIOro OpraHu3Ma.
3apoxnaenue renetuku. Pabotel ['peropa Mennens. XpoMocoMHasi TEOpHs HACIEICTBEHHOCTH.
Ocnosuble nonoxxenuss XTH. OtHomenus renotuna u ¢peHoruna. [Tousarue o reHome.
[TonsitTne 00  w3MeHumBOocTU. HacnencTBeHHas  M3MEHYMBOCTH:  MOAU(UKAIIMOHHAS
(peHoTumMUECKas), TEHOTUNUYECKAsi, KOMOWHATHUBAs, MYyTallMOHHas. MyTareHe3, MyTareH,



MyTaHT. MyTaluu: ecTeCTBEHHbIE M UCKYCCTBEHHBIE. THUIBI MyTallUii: XpOMOCOMHBIE U TEHHBIE.
3aKOH «TOMOJIOTHYECKHUX PsII0B HACIEACTBEHHON NU3MEHYUBOCTH.

Mertoapl pabotsl I'. Mennens. Uucrteie tuanr. MoHOTHOpUIHOE, TUTHOPUIHOE U TPUTHOPHIHOE
ckpemuBanue. [lonstue ayuteneid. ' OMO3UTOTHBIE U T€TEPO3UTOTHBIC aJUienu. [JoMUHAHTHBIE U
pelieccuBHbIe NpU3HaKku. [lepBbiii U BTOpoii 3akoH Menens. ['unoTe3a 4ucToThl raMer.

Omnprtel I'. Mennens. MoHoruOpuaHoe U TuruOpuaHoe ckpeniuBanue. PekomOunammu. Tpetuit
3akoH Mengens. Ananusupyomiee ckpemmuBaHue. OTKJIOHEHHE OT  CTaTUCTUYECKHUX
3akoHOMepHOocTed. ClierieHHOe HacieI0BaHue reHoB. [ eHeTnyeckrue KapThl OpraHu3MOB.
3akperieHue u cucTeMaTh3alus 3HaHUM 1Mo MepBOMY, BTOPOMY M TPEeTheMy 3aKoHamM Menpens
3a CYET PEelleHUs FTeHETUYECKUX 3a/1a4. TuIbl B3auMOJICHCTBUS T€HOB.

[Tonstue cenexumm. 3amgaun cenekuur. OCHOBHBIE METOJBI CEJICKIIMU: MCKYCCTBEHHBIM OTOOP
(6ecco3HATENbHBIE W METOAWYECKUN), THOpuau3aus (BHYTPUBHAOBAs W MEXBUIIOBAs).
Nu6puaunar u ayropuauar. ['ereposuc. Metoasl rubpuan3anui. MosieKyaspHas ruOpuan3ausi.
Myrarenes. [lonumnongusi. IlepBuuHble U BTOPUYHBIE LEHTPbI MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHui.

[Tonsitue nmona. Mexanusm onpeneneHus noja. OoreHe3. AyTOCOMHBIE U MTOJIOBBIE XPOMOCOMBI;
MY>KCKHE€ M KEHCKHE XpOMOCOMEBI. ['OMorameTHoe u rereporameTHoe coueranue. HacnenoBanue
MIPU3HAKOB, CIEIUICHHOE C IMOJIOM. ['OMOramMeTHbIi M TeTeporaMeTHbhIi moji. ['emodmmus u
JANbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

Oco0OeHHOCTH TeHEeTHKH delioBeka. OCHOBHOE HamNpaBlIeHWE TEeHETHKH delloBeka. IlonsTue
kapuotuna. Myrauuu. HacnencrBennsie OosiesHu. MynbrudaktopHbie 3aboneBanus. | eHHbIe
0ose3Hr. XpoMOCOMHBIE 00J1e3HH. MOHOCOMHUSI. MeTObI JICUCHHMS.

[Ipeamer u 3amaum MEAMIMHCKOW Te€HETUKHU. BHOITHUYECKHMM KOAEKC. DTUYECKHE MPUHIIMITBI
MeIUUUHCKOW TeHeTuku. [lonsitue OumorexHosnoruu. ['ennas umxenepusi. CoBpeMEHHbBIE
aCTMEKThl OMOTEXHOJIOTHYECKUX MCCIICIOBAHNUNA. DTUUECKHUE aCTIEKThl KIIOHUPOBAHMUSI.

I'ére Morann Bonbdranr. KusHeHHbI LUK yenoBeka. BrickasbiBaHus ¢uinocodoB: Dpux
®pomm, Hukomait Anexkcanaposuyd bepases.

[TonsiTHe 0 BUpycax Kak OpraHu3Max. SBiseTcs 1 BUPYC KUBBIM opranu3zMoM. Kakumu
CBOMCTBAaMM KUBBIX OPraHu3MOB 001amal0T BUpPYChl. CTpoeHHWEe U CBOWCTBA BHUPYCOB.
[IpoHukHOBEeHHE BHpPYCOB B KieTkH. lIpomcxoxknenue BHpycoB. Bupycel kak Bo30yauTenu
3abonesanuit. CIINJ1. OPBU, rpumnm.

Knemounwtit yposens scusnu (7 u).

Knerka — mpeacraBuTeNb KJIETOYHOTO YPOBHS KU3HH. 3HAUYEHUE KJIETOYHOTO YPOBHS >KHBOM
Marepuu. 3HaueHHEe KIETOYHOro ypoBHs. OCHOBHas €IMHHIIA KU3HU M dJeMeHTapHas dopma
JKHM3HH.

DBOJIOLMS NEPBUYHON KieTKU. JlanmpHeliniee ycioxHeHue KieTKH. OCHOBHBIE YAacTH KIETKH.
[ToBepxHOCTHBIN KOMIUIEKC KieTKU. L{uTonnazma u ee cBoiictBa. OpraHouibl Kak CTPYKTYpPHBIE
KOMITOHEHTBI [IUTOILIa3MBI.

JKu3Hb KJ€TKH. DTamnbl KJIETOYHOTO IUKJIA: MEPBBIM U BTOPOU. JJIUTENBHOCTh KMU3HHU KIIETKH.
Jlenenne kneTkd. MUTO3 WM HEmpsiMoOe JieJieHue KIeTKH. buoiormdeckoe 3HaueHUE MHUTO3a.
Melio3 — penpoaykTHBHOE neneHue KieTku. CpaBHEHHME MUTO3a M Meno3a. buomornueckoe
3HaUYCHHE MEHO03a.

[Tonsitue o xpomocomax. CTpykTypa XpoMocoM. HerncTtoHoBbIE U THCTOHOBBIE OENKH. Y POBHU
KOMMakTu3auu xpomatuHa. ynkuun xpomocoM. ['enernueckuii koa. TpaHCKpUTILIKS.

Hayka o kinerke — nutonorus. Ilonsitue o kierke. AHuManbkynau. llepBble mOJIOKEHUS
KJIeTouHou Teopud. Pa3Butue yueHuss o kietke. CoBpeMeHHas KJIETOYHash TeOopusl.



[Tonsatue uenecoodbpazHocTu U rapMoHUH. COOTHOLICHNE TAPMOHUH KUBOU KJICTKU M TApMOHUU
Mupa. B3anMocCBs3b U pa3HUIa MEKIY MOHIATUAMU «TAPMOHUS» U «IIPUPOAOCO0OPA3HOCTHY.

O00011eHre 1 cucTeMaTH3alus 3HaHU 110 TJ1aBe 2.
Monexynapuutit yposens scusnu (10 u).

Oco0eHHOCTH MOJICKYIISIPHOTO YpOBHS ku3HU. [lomumepsl 1 MOHOMEpHI. DU3NKO-XUMUYECKUE
CBOWCTBa MOJEKyl. buomormueckne ¢GyHKuuu MoJdekyd. CTpyKTypHbIE — 3JE€MEHTHI
MOJIEKYJISIPHOTO YpOBHSI >Ku3HU. OCHOBHBIE MPOIIeCChl, 3HaUeHue 1 opranuzauus MY XK.
Heopranuueckue BemiecTa: BoJia, MUHEpPAIbHbBIE COJIU, IBYOKHCH YIIIEpOJa, KUCIOTHI U
ocHOBaHUs. OpraHu4ecKkre BEIeCTBAa: YIJIEBOJbI, JIUMUIbI, OCTKU U HYKICHMHOBBIE KHUCIOTHI.
Crpykrypa [IHK u PHK. Pennukanusa JJHK.

Cunres kak yacth Metabonusma. [lonstue merabonusma. [lonstue Ouocunresa u GoTocuHTE3A.
CeeroBas u TemHOBas (asbl porocunTe3a. ®orocuremsr. [{ukn KaapBuna.

[TonsTre o OuocwHTE3e Oenka. DTambl CHHTE3a Oelika: TpaHCKpHIIus, TpaHcsuus. [lorsaTue
antukonona. Akuentopsas yacte PHK. Tunet PHK: TPHK u uPHK. [1onsaTue noiucomsl.
[Tonsatue o Owonormyeckum pacmerieHud. AT, AM® u AJI®. AspoOHOe IbIXaHHE.
BbeckucnopoaHblil 3Tan KIETOYHOTO JbIXaHUs, WIH TIUKOIu3. KUCIOpoAHbIN ATam KIETOYHOTO
neixanus. Hukn Kpebcea.

OmnacHocts monmMmepHOro mycopa. I[IpoGiiema ycroiumBOro pa3BuTHs. [1aBHBIE (aKTOPHI
Jerpajaiy 1 paioHbl UX TPOSBICHUS. Mojeu pa3BUTHUSI MUPa. DKOJIOTHSI K1 HOBOE BO33pPEHUE
Ha KynbTypy. Kputepun pa3BuTust KyJabTyphI.

OO6001meHrne M cucreMaTu3aluss 3HAHUH O CTPYKTYpPHBIX YPOBHSIX XMBOW MaTepuu. Buisl
O0nopa3zHooOpa3usi: BUIOBOE, T'CHETUYECKOE, JKOJIOTUYECKOe, reorpauueckoe, COIHMAIbHO-
ATOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O606H.I€HI/IC Hn CUCTEMAaTHU3aluid 3HAHUU MO YPOBHAM OpraHHU3allun JKUBOU MaTCpuu:
OpraHu3MCcHHOM, KICTOYHOM H©U MOJICKYJISAPHOM. Hrorosas OLICHKa 3HAHHHI METOA0OM
OHOJIOTHYECKOTO TECTUPOBAHU.

IlnaHupyembie pe3yabTAaThl 0CBOCHHS Y4e0HOI0 MpeaMeTa
OcBoenue yueOHoro npeamera «buoiorus» Ha ypoBHE CpelHEro oouiero oopa3oBaHus
JOJDKHO — oOecreunBaTh JOCTHXKEHHME CIEAYIOIUMX JIMYHOCTHBIX, METalpeAMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yTHTATOB:

JJUYHOCTHBIE PE3Y/IBTATBI

Ilampuomuueckoe éocnumanue:

* OTHOILIEHUE K OMOJOrMM KaK K Ba)KHOM COCTaBIISIIOIIEH KYNbTYpbI, TOPJOCTb 3a BKJaJ
POCCHICKHMX M COBETCKHMX YUYEHBIX B pa3BUTHE MHMPOBOH OMosormueckoil Hayku. I'paxmaHckoe
BOCIIUTAHHE:

* TOTOBHOCTb K KOHCTPYKTHBHONM COBMECTHOH JESATEIBHOCTH IIPU BBIIOJHEHUU
UCCIIEIOBAaHUM M MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO M B3auMmoromouu. JlyxoBHO-
HPaBCTBEHHOE BOCIIUTAHUE:!

* TOTOBHOCTh OLIEHUBATh MOBEJEHUE M IMOCTYNKU C MO3MIIMA HPABCTBEHHBIX HOPM U
HOPMAKOJIOTHYECKON KYJIBTYPBI;

* MOHMMAaHKUE 3HAYMMOCTH HPABCTBEHHOI'O ACITEKTa AESITEIbHOCTH YeJIOBEeKa B MEUIIMHE
1 OMONIOTHH. DCTETUYECKOE BOCITUTAHUE!

* [OHUMaHHE poyin OUOJIOTUH B (POPMHUPOBAHUM ICTETUUECKOM KYIbTYphl JTUYHOCTH.
Lennocmu HAY4HO20 NO3HAHUSL:



* OpHUCHTaLUs HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEACTaBICHUH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBA3AX UEJIOBEKa C IPUPOAHOM M COLUAIbHOU
Cpenoi;

* IOHUMaHUE POJIU OMOJOrMYECKOW HayKu B (POPMUPOBAHMM HAyYHOI'O MUPOBO33PEHHUS;
pa3BUTHE HAay4yHOW JIIOOO3HATENBHOCTH, HWHTEpeca K OHMOJIOTMYECKOH HayKe, HaBbIKOB
HCCIIEI0BATEIBCKON AEATEIbHOCTH.

Dopmuposanue Ky1omypbl 300p0GbS.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKAa Ha 3JJ0POBbIM 00pa3
KHU3HH (3I0pPOBOE MHUTAHHUE, COONIO/ICHNE TUTUEHNYECKUX MPAaBHI M HOPM, cOalaHCUPOBAHHBIH
PEKUM 3aHATUH U OT/IbIXA, PEryJsipHas (pU3NUecKasi akTUBHOCTD);

* OCO3HAHME TMOCIEICTBUI U HEMPUATUE BPEIHBIX MPHUBBIYEK (YIOTPEOICHHE AIKOTOJIS,
HapKOTHKOB, KypeHHE) U MHBIX (GopM Bpena A (GU3NYECKOTO M ICUXMUYECKOI'O 310POBbS; *
coOmoieHre MpaBui OE30MacHOCTH, B TOM YHCIE HABBIKM O€30MaCHOTO TIOBEACHUS B
IIPUPOJHOM Cpeac;

* cOpMHPOBAHHOCTh HaBBbIKAa pedIeKCHH, yIpaBlIeHHEe COOCTBEHHBIM YMOIMOHATBHBIM
COCTOSIHHEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acTHE€ B PELICHUHU MIPAKTUYECKHX 3ajJau (B paMKax CeMbH, ILIKOJIbI, TOpOJa,
Kpas) OHMOJOTMYECKOH M HSKOJIOTHYECKOH HAaNpaBICHHOCTH, HWHTEPEC K TMPAKTUIECKOMY
U3y4eHHIo npodeccuil, CBA3aHHBIX ¢ OMOIOTrUeH.

IKono2uueckoe 60Cnumanue:

* OpHUEHTalMs Ha IpUMEHEeHHEe OMOJOrMYECKUX 3HAHWM IpU pelleHuH 3a1ad B 00JgacTu
OKpY>Karolllen Cpeibl;

* OCO3HAHHUE HKOJIOTUYECKUX MTPOOJIEM U ITyTeH UX pelIeHus;

* TOTOBHOCTb K Y4YaCTHI0 B IPAaKTUYECKOM JEATECIBHOCTH

9KOJIOTUYECKOMHAIIPABICHHOCTH.

Aodanmayusa odyuarowe2oci K USMEHAIOWUMCS YCI08UAM COYUANLHOU U NPUPOOHOU
cpeobl. * aIleKBaTHas OLIEHKA U3MEHSIOIIUXCSl YCIIOBUM;

* MpUHATHE pelleHus (MHIUBUAYaIbHOE, B TPYIE) B M3MEHSIOIUXCS YCIOBHUAX Ha
OCHOBAHUU aHaIN3a OMOIOTHYECKOM HH(pOopMalnH;

* IUTAaHUPOBAHME JCHCTBUM B HOBOM CHUTyallUM HAa OCHOBAaHUM 3HAHUI OMOJIOTMYECKUX
3aKOHOMEPHOCTEHN.

METAIIPE/IMETHBIE PE3YJ/IbTAThHI

YHuBepcanbHbIe NO3HABATEIbHbIC 1eHCTBUSA

baszoesvie nocuueckue oeticmaust:

* BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE IMPU3HAKKA OWOJIOTHYECKUX OOBEKTOB
(s1BIICHUN);

* YCTaHaBIIUBAaTh CYIIECTBEHHBIA TMPHU3HAK KJIaCCHU(UKAIMU OMOJOTUUECKHX OOBEKTOB
(sIBJIEHUI, TPOIIECCOB), OCHOBAHUS Il OOOOIIEHUS U CpPaBHEHUS, KPUTEPHUH MPOBOAMMOIO
aHanM3a; C y4€TOM TMPEUIOKEHHONW OWOJOTHYECKON 3a/lauyd BBIABISITH 3aKOHOMEPHOCTH |
MPOTUBOPEUYUST B paccMaTpuBaeMbIX (¢akTax U HAOMIOJACHUSIX; MpeiaraTh KPUTEPUH JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

* BBUBIATH JAepuuuThbl WHDOpPMANMM, MAAHHBIX, HEOOXOAMMBIX JUIS PEIICHUs
IMOCTABIICHHOM 3aJ1a4H;

* BBISBJISTH MPUUYMHHO-CJICICTBEHHBIE CBSI3U MPU M3YYCHUH OUOJIOTMYECKUX SBICHUH U
MpOLECCOB;  JIeJIaTh  BBIBOABI C  HCMHOJB30BAHHEM  JEAYKTUBHBIX W  HWHAYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKTFOUSHU 110 aHATIOTUH, (POPMYITHPOBATH TUIIOTE3bI O B3AUMOCBSI3SX;

* CaMOCTOATENTHHO BBIOMpPATh CHOCOO pelleHuss y4eOHOW OMOJOTHYECKOW 3aJadd
(cpaBHMBaTH HECKOJBKO BapUAHTOB peEUICHHs, BbIOMpaTh Hambosiee MOAXOASIUNA ¢ Yy4ETOM
CaMOCTOSATENILHO BBIJICIICHHBIX KPUTEPHUEB).

bazosvlre uccneoosamenvckue oeticmeus:



* HCIIOJIB30BATh BOMPOCHI KAK UCCIICAOBATEILCKUN HHCTPYMEHT MTO3HAHHUS,

* popmynpoBaTh BOMPOCH], PUKCHPYIONINE Pa3phIB MEXAY PEATbHBIM U JKEJIATEIbHBIM
COCTOSTHMEM CUTYyalluH, 00BEKTa, M CAMOCTOSITEIIPHO YCTaHABINBATH KCKOMOE U JIAHHOE;

* GopMHPOBATH TUIOTE3y 00 MCTHHHOCTH COOCTBEHHBIX CY)KICHHM, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHCHHUE;

* IMPOBOJUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHy HAOIIO/IEHUE, HECIOKHBIN
OMOJIOTUYECKUN SKCIIEPUMEHT, HEOOJBIIOE HCCICIOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
OuoyIornyeckoro oObekTa (mporecca) H3y4YeHHs, HPUYHHHO-CICJCTBCHHBIX CBS3CH U
3aBUCHMOCTEH OMOJIOTHUECKUX 00BEKTOB MEXKIY COOOI;

* OIICHMBATh HA MPUMEHHMOCTh M JOCTOBEPHOCTh WH(MOPMAIIHIO, TIOTYYCHHYIO B XOC
HaOII0ICHUS ¥ SKCIICPUMEHTA;

*  CaMOCTOSATENbHO (OPMYIMPOBATH OOOOMICHHS W BBIBOJBI 1O pPe3yJbTaTam
MPOBEIEHHOTO HAOIOJICHHS, SKCIIEPUMEHTA, BIIAJIETh HHCTPYMEHTAMHU OIICHKH JIOCTOBEPHOCTH
MOJIYYEHHBIX BBIBOJIOB ¥ O0OOIICHMIA;

* IIPOTHO3UPOBATh BO3MOXKHOE JIaJIbHEUIIICe pa3BUTHE OMOJIOTMYECKHUX IPOIECCOB M MX
MOCIICACTBHS B AHAJIOTMYHBIX MJIM CXOJHBIX CUTYAIHSX, @ TAK)KE BBIIBUTATH MPEATIOIOKEHUS 00
WX Pa3BUTHU B HOBBIX YCJIOBHUSX U KOHTEKCTAX.

Paboma ¢ ungpopmayuei:

* NPUMCHSTH Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI W 3allpOChl MpPH IOHCKE M OTOOpe
Omosorndeckoi MHMOPMAIMK WM JAHHBIX W3 UCTOYHHKOB C YIETOM IMPEIJIOKEHHOW YIeOHOM
OMOJIOTMYECKOH 3aJauu; BHIOUPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH
OMOJIOTMYECKYI0 MH(DOPMAIIHIO Pa3IMIHBIX BUIOB B (POPM MpEICTaBICHUS;

* HAXOJUTh CXOJHBIC apryMEHTHI (TIOATBEPIKIAIOIINE HIIH ONPOBEPTAIOIINE OJHY U TY JKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

* CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (hOpMy TpeicTaBiIcHUs HHDOpManuu u
WUTIOCTPUPOBATH PelIacMble 3a7a9d HECIIOKHBIMUA CXEMaMH, JHarpaMMaMH, WHOW rpadukoi u
UX KOMOUHAIIHSIMU;

* OIICHUBATh HAJAEKHOCTh OMOJIOTHYECKON HH(OPMAIIMK TIO KPUTEPHUSIM, TTPEIIOKCHHBIM
YYHUTEJIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

* 3aTIOMUHATH ¥ CUCTEMAaTU3HPOBATh OMOIOTUYECKYIO MH(DOPMAILIUIO.

Yuueepcanvuvie kommyHukamusHvie 0eticmeus

Obwenue:

* BOCHpPUHUMATHL W (OPMYIUPOBATH CYKICHHUS, BBIpAXKATh OSMOIMU B IIPOIECCE
BBITIOJTHEHUS MPAKTUICCKUX H JTa0OPATOPHBIX paboT;

* BBIpaXKaTh ce0s1 (CBOKO TOUKY 3PCHHUSI) B YCTHBIX M ITUCbBMEHHBIX TEKCTAX;

* pacro3HaBaTh HEBEpOAIBHBIE CPEJICTBA OOIICHUS, NMOHMMATh 3HAYCHHE COIUATBHBIX
3HAKOB, 3HATh M PACIO3HABAThH MPEANOCHIIKA KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(MIUKTHI,
BECTH TIEPETOBOPHI;

* IOHMUMATh HAMEPCHHUS IPYTHX, MTPOSBIIATH YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY U
B KOPPEKTHOI popme GopMyTHUpOBaTH CBOU BO3PAKECHHUS,

* B XOJI¢ JWajora W/WIW JUCKYCCHUHU 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OO0CYXTaeMOi
OMOJIOTUYECKOI TeMbI U BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE OMOJIOTUYECKO 3a/1auu U
noJiIep KaHue OIaroXenaTeIbHOCTH OOIIEHS,

* COINOCTaBJSATh CBOU CYXICHHS C CYXICHUSIMH JPYIMX YYaCTHHKOB JIHAJIOTa,
OoOHapYXUBaTh PA3IUIHE U CXOJCTBO MO3UITHIA;

* TyOJMYHO TPEICTABIATh PE3YJbTaThl BBIMOJIHEHHOTO OWOJIOTHYECKOTO OIbITa
(3KCTIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA);

* CaMOCTOSTEIPHO BHIOMpaTh (opMarT BEICTYIUICHHS C y4ETOM 3aja4 Mpe3eHTANH U
0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HIM COCTABIIATH YCTHHIE M MTUCHbMEHHBIE TEKCTHI C
WCIOJIb30BAaHNEM WILTIOCTPATUBHBIX MAaTEPHAIIOB.

Coemecmuas desmenbHOCMb (COMPYOHULECBO):



* IOHMMATh ¥ MCIIOJIb30BATh MMPEUMYIIIECTBA KOMAaHTHOW U MHAUBHIYAILHOW PaOOTHI IIPH
pelIeHuN KOHKPETHON OMOJIOTHYECKOM TTPO0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh TPUMEHEHUS
TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUH ITOCTABICHHOW yueOHOH 3a1aun;

* PUHUMATH LI€Jb COBMECTHOW JESTENbHOCTU, KOJUIEKTUBHO CTPOUTH JEUCTBUS MO €&
JTOCTIDKEHHUIO: pacIlpeliesiAiTh pOJH, JIOTOBapUBAThCS, OOCYXIaTh TNPOIECC U  pe3yJabTar
COBMECTHOI paboThl; yMETh 00001IaTh MHEHHS] HECKOJbKUX JIOJCH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTb, BHITIOJNHSATE TIOPYUYCHHUSI, IIOJIUHSATHCS;

* IUIAHUPOBATh OPraHU3AIMIO COBMECTHOW PalOTHI, OMPENENATh CBOIO poJib (C y4éToM
IIPEANIOYTEHUN U BO3MOYKHOCTEW BCEX YYAaCTHUKOB B3aUMOJAEWCTBUS), PACIPEAEIATh 3aauu
MEXy 4WICHAMH KOMAaHbl, y4aCTBOBAaTh B IPYNIMOBBIX (opmax paboThl (00CYyX AeHUS, OOMEH
MHEHUSMHU, MO3TOBBIC IIITYPMBI U HHBIE);

* BBINOJHATH CBOIO YacTh PadOThI, JOCTUIaTh KAYECTBEHHOTO pe3yibTara MO CBOEMY
HaIpPaBIICHUIO U KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTUMH YWICHAMU KOMaH/IbI;

* OLIGHMBATh KaUY€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPUIM, CAMOCTOSTEIILHO
chOpMYyIUPOBAHHBIM yYaCTHHUKAaMU B3aMMOJICHCTBUS; CPaBHHMBATh PE3YyJbTaThl C HCXOIHOMU
3aaueil M BKJIAJ KaKIOTO WiIeHAa KOMAaHIbl B JOCTIDKEHHE PE3YJIbTaTOB, Pa3lelisiTh cdepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K NMPEAOCTABICHHUIO OTUYETA TIEpe]] TPYIIIOi;

* OBJIQJIETh CHCTEMON YHHMBEpPCAJIbHBIX KOMMYHHUKATHBHBIX JCHCTBHI, KOTOpas
obecrieunBaeT CPOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M HAMOIMOHAIBHOTO WHTEIUICKTa
00y4aroIuxcs.

Ynueepcanwvnuie pecynamuenvie oeiicmeusn

Camoopeanuzayus:

* BBISBJISTH IMPOOJIEMBI AJISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, UCIOJb3Ys
OHOJIOTHYECKUE 3HAHUS,

* OpHUEHTUPOBATHCA B PA3NUYHBIX MOAXOJaX MPUHATUS PEHIeHUH (MHIWBUIYaJIbHOE,
MIPUHSATHE PEILIECHUS B IPYIINE, IPUHITUE PEILICHUHN TPYIIOi);

* CaMOCTOSITEIBbHO COCTAaBJIATH aJTOPUTM DPELICHUS 3aJa4ydl (WM €ro 4acTh), BHIOHMpATh
croco0 penieHus y4eOHOW OHMOJOTWYEecKOM 3amadu ¢ y4€TOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTHPOBATH IpeijlaraéMble BAPUAHTHI PELICHHIA;

* COCTaBIIATH IJaH ACHCTBHUH (IJIaH peanu3allid HaMEYeHHOTO ajropuTMa peIIeHHUs),
KOPPEKTHPOBATh TMPEIUIOKEHHBI alrOPUTM C YYETOM TIOIYYECHHS HOBBIX OHOJOTHUYECKUX
3HaHUI 00 n3yyaeMoM OHOJIOTHYECKOM OOBEKTE;

* eN1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 pEIlICHUE.

Camoxonmpons (pegrexcus):

* BJIAJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U PEIICKCHH;

* 1aBaTh aJICKBaTHYIO OIICHKY CUTYAI[UH U MIpesiarath IiaH e€ U3BMEeHEHUS;

* YVYUTBIBATH KOHTEKCT W TPEIBUICTH TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TMpH
pemieHnd y4eOHOM OWONOrMYECKON 3aJayu, aJanTHpPOBaTh pEIICHHEe K MEHSIOUIMMCS
00CTOSATEILCTBAM;

* OOBSCHATH IPUYUHBI JOCTUKEHHS (HEJOCTUKEHHSI) PE3yIbTAaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh MIO3UTHBHOE B TIPOHM3OIIE/IICH CUTYaIlNH;

* BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHHBIINXCSI CHTYAIlHH, YCTAHOBJICHHBIX ONTMOOK, BO3HUKIIUX TPYIHOCTEH;

* OI[EHUBATh COOTBETCTBHE PE3yIbTaTa IEIH U YCIOBUSIM.

IOMOYUOHAIbHBLI UHMETNIEKM

* pa3U4aTh, HA3BIBATh U YIIPABISATH COOCTBCHHBIMHU SMOITUSIMHU H AMOITUSIMU JIPYTHX;

* BBISIBIISITH M aHATM3UPOBATH MPUIHHBI IMOITH;

* CTaBUTH ceOs HA MECTO APYTOT0O YeIOBEKa, IOHNMATh MOTHBBI 1 HAMEPEHUS IPYToTo;

* PEryaupoBaTh COCO0 BHIPAKEHUS IMOLIHIHA.

Ipunsamue cebs u opyaux.

* OCO3HAHHO OTHOCHUTHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

* MPU3HABATh CBOE MPABO Ha OIIMOKY U TaKOE Ke MPaBo JPYToro;



* OTKpBITOCTb ce0e M JAPYIMM; * OCO3HaBaThb HEBO3MOXHOCTh KOHTPOJHPOBATH BCE
BOKDYT,

* OBJAJCTh CHUCTEMOW YHHMBEPCAJIBHBIX YUEOHBIX DETYISATUBHBIX JCHCTBHH, KOTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULIMS
JUYHOCTH), W OJKU3HCHHBIX HABBIKOB JMYHOCTU (YIpaBlIeHHS COOOH, CaMOIMCIHILTUHEI,
YCTOMYMBOTO IIOBEJICHHUS).

Ilpeomemuvimu pesynomamamu uszyuenus npeomema «buonozuny ¢ 10 Knacce
AenAOmMeaA cnedyrouiue yMeHus:

1) chopMUPOBAaHHOCTH MPEACTABICHUN O POJIM M MECTe OHOJIOTHU B COBPEMEHHOI
HAyYHOW KapTUHE MHpa; TOHMMaHWE POJIM Ouonormu B (GOPMUPOBAHUU Kpyrosopa u
(YHKIIMOHATBHOW IPAaMOTHOCTH YeJIOBEKa ISl pEIIeHUs] MPAKTUYECKUX 3a/1ay;

2) BJIaJICHUE OCHOBOIIOJIATAIOIIMMH MMOHATHSIMHU M MPEICTABICHUSIMHU O JKUBOM MPHUPO/IE,
e€ ypOBHEBOW OpraHuM3alMd U OHBOJIOLMK; YBEPEHHOE II0JIb30BaHHE OHMOJIOTHYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BiajgeHHWE OCHOBHBIMH METOJaMH HAy4HOTO TIO3HAHHS, HCIOIb3YEMBIMH IPU
OMOJIOTUYECKUX HCCIICOBAHUIX JKUBBIX OOBEKTOB M OKOCHCTEM: OIHMCAaHHE, H3MEpEHHE,
MIpOBEICHUE HAOIIOACHUI; BBISIBJICHHE U OLIEHKA aHTPOIIOTEHHBIX U3MEHEHHI B IPUPOJIE;

4) chopMHPOBAHHOCTh YMEHHI OOBSICHATH PE3yJIbTaThl OMOJIOTMYECKUX IKCIICPHUMEHTOB,
peliaTh JIeMeHTapHbIe OUONIOTHYECKUe 3a1a4H;

5) chOopMHPOBAHHOCTh COOCTBEHHOW IMMO3UIIMKA [0 OTHOIMICHHIO K OHOJIOTHYECKOMN
nH(pOpMaIINH, MTOJTy4aeMOil U3 pa3HbIX HCTOYHUKOB, K TTI00AIBHBIM 3KOJIOTHYECKUM MpodieMaM
Y TIYTSIM UX PELICHUSI.

Ilpeomemuvimu pesynomamamu u3zyyenus npeomema «buonozua» ¢ 11 knacce
AenAIOMCA C1edyrouiue yMeHus:

e OOBACHATH: poJib OHUONOrMM B (OPMUPOBAHMU HAYYHOI'O MHUPOBO33PEHUS; BKJIA]
OMOoJIOrNYeCcKUX Teopuil B (hopMUpOBaHHE COBPEMEHHOH €CTeCTBEHHOHAYUYHOW KApTUHBI
MHUpa; €IMHCTBO JKUBOM M HEXKHUBOMW MPHUPOJBI, POACTBO IKUBBIX OPraHU3MOB;
OTPULATENIBHOE BJIMSHHUE AJIKOrOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE
3apojiplllla 4YEJIOBEKa; BIUSHUE MYTareHOB Ha OpraHu3M 4YeJOBEKa; B3aUMOCBSI3U
OpPraHU3MOB U OKPYXXaroUIeH Cpesibl; MPUYMHBI DBOJIIOLINN;

e Pemars s1eMeHTapHble OHOJOTMUYECKHE 3aJaud; COCTABIATH JJIEMEHTAPHBIE CXEMBI
CKPEILMBAHUS U CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B DKOCUCTEME;

e OnuceiBaTh 0co0elt BUAa 10 MOPHOIIOTUYECKOMY KPUTEPHIO;

e BrisaBnsaTe npucnocoOleHHsl OpraHu3MOB K cpejie 0OWTaHus, UCTOYHUKU MYTareHOB B
OKPY>KaIOILIEN CpeJle, aHTPOIIOT€HHBIE H3MEHEHUS B DKOCUCTEMAX CBOEH MECTHOCTH;

e CpaBHMBaTh: OHOJOrMYECKHE OOBEKTHI, MPOLECCH W JeNaThb BBIBOABI HAa OCHOBE
CpaBHEHUS,

e AHanM3MpOBATh U OLEHUBAThH PA3IMYHbIEC TUIIOTE3bl CYIIHOCTU KU3HU, MPOUCXOXKICHUS
KHU3HH M 4YeJoBeKa, I00aNbHbIE HSKOJIOTMYECKHE NpOoOJIeMbl M IMYTH HX pelleHus,
MOCJIE/ICTBHSI COOCTBEHHOM JIEATEIILHOCTH B OKPYKAIOIICH Cpeie;

e Haxomute uHpOpManMi0 O OHOJOTHYECKHX OOBEKTaX B PA3IMYHBIX HMCTOYHHUKAX
(yueOHBIX TeKCTax, Hay4YHO-TIONMYJISPHBIX W3/IaHUSAX, KOMIBTEPHBIX Oa3ax JaHHBIX,
pecypcax HTepHeTa) M IPAKTUYECKU UX UCIIOJIb30BaTh;

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC (35 YACOB)

Has3zeanue Tema ypoka Ocnognuie euonl deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcs anue




o0oopyooea

HUA
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Copepxanue u | CrnymaHue OObSICHEHUM yUUTEIS.
Kypc  obwen | ctpyktypa  Kypca | CamoctosiTenbHasi paboTa ¢ y4eOHHKOM.
ouonozuu (4| oOweit 6uosoruy.
uy). OcHOBHbIE
CBOMCTBA )KU3HU.
2. YPOBHU | pagora c pa3gaToOYHbIM MATEPUATIOM. OMEKTPOHHEL
OpraHmsatiy Crnymranue oObsICHEHUH yUUTEIIs. € TaOMLEl 1
KHBOW MATCPHH. CamocTosTenbHas paboTa ¢ yueOuukom. | [W1AKATEL
3. 3nayenue | Cinymanue oObsCHEHUN YUUTEIS.
MIPaKTUYECKOU CamocrosTenbHas paboTa ¢ yueOHUKOM.
OuoJsiorum. OT1Oop M cpaBHEHHME MaTepuaiga IO
MeTto1b1 HECKOJIbKUM UCTOYHHKAM.
OMOJIOTUYECKHUX
HCCIIEA0BAHUM.
4. YKuoit mup u Caymanue oObsCHEHUH YUUTEs.
KYJbTYpa. CamocrosiTenbHast paboTa ¢ yueOHUKOM.
Pabota ¢ kaproukamu.
Pabota B mapax.
Buocgpepnouit | 1. Yyenue o | Ciymanue oObCHEHUN yUnTes.
ypoeeHs ounocdepe. Pabora B mapax.
arcusnu (7 u). Pab6ora B rpynmax.
2. Ipoucxosxaenue | p,gor, ¢ pa3aTOYHBIM MaTepUAJIOM.
KUBOTO BEHICCTBA. | Cryiianmie 0GBACHEHHMIT yIHTEI.
CamocTosiTenbHas paboTa ¢ y4UeOHUKOM.
3. buonoruueckas | Ciymanue o0ObsICHEHUH YUUTEIS.
IBOJIIOLIMS B | CamocrosTenbHas paboTa ¢ yueOHUKOM.
pa3BUTUN Pabora ¢ kaproukamu.
ouochepsl. PaGora B mapax.
Pabota B rpymmax.
[ToaroToBka Kk KOHTPOJIBHOMU paboTe.
[ToBTOpEHME MPONIEHHOIO MaTEPHAIIA.
4. KonrtponbHas | Perienue 3a1aHuii KOHTPOJIBHOM paboTHI.
paborta Ne 1.
5. buochepa kak | Cnymanue 0ObICHEHHH yUUTEIS. OEeKTPOHHBI
rio0anpHas Pemrenue 3amau. € Ta0Iumel U
9KOCUCTEMA. Pabora B mapax. IUTIaKaTHI.
Kpyrosopot OcrTaBneHue Kiacrepa.
BELIECTB B | Pa36op knacrepa y nocku.
IIPUPOJIE.
6. Hemosex  xax Pabota ¢ pa3naToYyHBIM MaTEpUAIOM.
HKUTENb Orocheps! Cnymanue oObSICHEHUN YUUTEs.
H Cro CBA3h € CamocrodrenbHas paboTa ¢ y4eOHHKOM.
IIPUPOIOH.
{. JKxoNOTHEeCKHe PaGora ¢ pa3gaTo4HbIM MaTepuanIoM. Patora ¢
dakToppl W HX repOoapHbIM




3Ha4YeHUE. Caymanue oObsSCHEHUN YUUTEIS. MaTepHaIoM
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
buozeouenom | 1. buoreonienos | Pabora B mapax.
uuecKuu KaK ocoOblii | PaboTa B rpymmax.
yposeHb YPOBEHb Pabota ¢ yueOHHKOM.
srcusnu (8 w). | opraHuzalLuu Pabota ¢ pa3naToyHbBIM MaTEpUAIOM.
)KM3HH, OHMO- M | 3arojiHeHue CBOIHOI TaOIULIbI.
HKOCHCTEMA.
2. Crpoenue u | CocraBneHue OMOTEOLEHO30B. DJEeKTPOHHBI
CBOICTBA Paz6op crpoenus BI'LI. € TabIuIbl U
ouoreoreHo3a. Pa6ora B rpynmnax. IUIaKAaTBI.
Pabora o kapToukam.
3. JlabopaTopHas PaGora B  mapax. [udposas
pabora No 1. PaGora c repbapusimu. nabopaTtopus
«[Ipucnocobnenno | BrisiBnenue 3aKOHOMEPHOCTEH | 110 3KOJOTHH
CTh PaCTCHH U MPUCTIOCOOTICHHOCTH pacteHui U | (marymk
KUBOTHBIX K KUBOTHBIX K YCJIIOBUSIM JKU3HH B JICCHOM | OCBEILIEHHOC
yCIoBUsAM XU3HU B | BI'L». TH,
JIECHOM dopmynupoBaHue BBIBOJIOB 10 | BIQXXHOCTH U
OMOTreOIICHO3E». nabopaTopHoOi padore. TeMIIepaTyp
bl)
Pa6ora c
repOapHbIM
MaTepHaJIoM
4. CoBmectHas | Ciaymanue oObsICHEHUM YUUTEs.
®KU3Hb BUAOB B | Pabota ¢ yueOHUKOM.
OmoreoreHo3e. Pabora o yueOHBIM KapTaMm.
IToaroroBka Kk KOHTPOJILHOM padoTe.
5. KonrponwsHas | Pemenue 3a1anne KOHTPOILHOW PabOTHI.
pabora Ne 2.
6. [Tpuuunsl | PaGorta B rpynmnax.
YCTOWYMBOCTHU Pa6ora ¢ yueOHuKOM.
OMOTreo1IeHO30B. Pabota ¢ pa3naToyHbBIM MaTepUAIOM.
Ananus AHanM3 KOHTPOJIBHOM paboTHI.
KOHTPOJIBHOMN Wcnpasnenne omuOOK, JONYIIEHHBIX Ha
paboTHI. KOHTPOJIbHOM paboTe.
7. 3apoxxieHue u Pabota B rpynmnax. DIIEKTPOHHBI
CMeHa PaGora ¢ yueOHUKOM. € TaO0IuIbl U
OMOreO1EeHO30B. Pabora ¢ pa3gaTouHbIM MaTepuaioM. ITaKaThl.
8. Coxpanenue | Pabora B mapax. Hudporas
pa3HooOpa3us Pabota B rpynmax. naboparopust
BI'LI. Cnymanue 0ObSICHEHUN yUUTENs. I10 DKOJIOTUH
DKoJIOTHYeCKHe Pabota ¢ mpoOaeMHBIMH BOTIPOCAMH.
3aKOHBI OO6cyxaeHne OTBETOB.
MIPUPOAOMOIb30BaH
usl.
IHlonynayuonn | 1. Bun, ero Caymanue oObsCHEHUN YUUTEIS. Pabota C
0-6U008011 KpPUTEPUH U CamocrosiTenpHast paboTa ¢ y4eOHUKOM. | repOapHbIM
ypoeens CTPYKTYpa. Pabota ¢ kapToukamu. MaTepHaIoM

acusnu (16).




2. JJabopatopHas Pa6ora B mapax. Hudposas

paborta Ne 2. PaGora c repbapusimu. nabopaTopus

«Mopdonoruyecku | Pabora 1o MOP(OJIIOTUUECKUM | 110 3KOJOTHU

€ KpUTepuu, KpUTEPUSIM. (maTumk

ucrosb3yemsbie pu | PaboTa Ha onpezeneHue BUIOB. OCBEILIEHHOC
oTpeeNeHuU DopMmyIMpoBaHUE BBIBOJIOB 0 | TH,

BHUJIOBY. nabopaTopHoOi padore. BJIQKHOCTH U
TeMIepaTyp
bl)

PaGora C
repOoapHBIM
MaTepuaIoM

3. Monynauus Kak | pagora ¢ pa3aTOYHBIM MaTEpUATIOM.

(opma Crnymranue oObsICHEHUH yUUTEIIs.

CYMIECTBOBAHNA CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

BHJIA, ocobast

reHeTUYeCKas

cucTema u

OCHOBHasl €IMHULIA

HBOJIIOIIHH.

4. PaGora c pa3naTouHbIM MaTepHAIOM. IMEKTPOHHBL

Bunioobpasosanue Cnymanue oObSICHEHUN YUUTEIIs. e Tabmuuet 1

B TMPOLCCE | CamocrosTenpras paGora c yuebHukoym, | [1AKaTBI.

BO3HUKHOBEHUS

HOBBIX BHJIOB Ha

3emie.

S. Oranel | PaboTa ¢ pa3gaToyHbIM MaTepuaiom. DNEKTPOHHBI

MIPOUCXOXKICHUS Pabora ¢ xaproii ypoxa. € TabJIuIBl U

YeJioBeKa. 3akpernieHre 3HaHuil 1o TeMe. IUIAKaTBl.

[ToaroroBka K KOHTPOJILHOM paboTe.

6. KonrtponbHas | Perenue 3a1aHuii KOHTPOJIBHOM pabOTHI.

pabota Ne 3.

7. UYenoBek kak | PabGora ¢ pa3gaTouHbIM MaTepuasIoM.

YHUKaJIbHBIA  BHUJ | PaboTa ¢ kapToil ypoka.

KHUBOM  TNpHUPOABL. | AHaIM3  OIMOOK, JOMYIIECHHBIX Ha

AHanus KOHTPOJIbHOM paboTe.

KOHTPOJIBHOU

paloTHI.

8. Uctopus | Cnymanue oObsICHEHUH yUUTEIS.

pa3BUTHS CamocrodrenbHas paboTa ¢ y4eOHUKOM.

HBOJIFOIIMOHHBIX OTbéop u© cpaBHEHHE MaTepuaia IO

uzei. HECKOJIbKUM HCTOUYHUKAM.

9.  Cospemennoe | PaGota ¢ pa3gatouHbIM MaTepuasIoM.

yUYCHHUE 00 | Cnymanue oObSICHEHUN YIUTEISI.

SBOJTIOLIHH. CeMHHapCKoOe 3aHsATHE.

10. PesynwpTaTer | PaboTa ¢ pa3gaTtogyHbIiM MaTepruaIoMm.

sBomoru U ee | Ciymanue oObsICHEHU yUnTes.

OCHOBHBIE CemuHapckoe 3aHsATHE.

3aKOHOMEPHOCTH.

11. OcHoguble | PaboTa ¢ pa3gaTouyHbIM MaTepUaIOM.

HanpaBJICHUs Caymanue oObsCHEHUN yUnTes.

SBOJTIOLIHH. CeMuHapckoe 3aHsTHE.




12.  OcobGennoctu
MOMYJISIIIIOHHO-

BHUJIOBOTO  YPOBHS
*Ku3Hu. Beemupnas
CTpaTerusi OXPaHbI
MIPUPOHBIX BUIIOB.

Caymanue oObSCHEHUN YUUTEIS.

Pabota ¢ mpo0OIeMHBIMU CUTYAITUSIMH.
Pazbop mpemnoxkenuit 1o  oxpane
MIPUPOTHBIX BUTIOB.

13. O0001menne u
CHCTEMATH3ALIIS
3HAHUH.

[ToBTOpEHME MPOHEHHOIO MaTepUala.
Pabora B mapax.
CamocTosTenbHas
KapTOYKaM.
[ToaroroBka K KOHTPOJIBHOH padoTe.

pabora 1o

14. O600menue u
cHUCTEMaTH3aIUs
3HaHUH 10 KypCy
oumonorun B 10
KJacce.

IToBTOpEHME IPOMIEHHOIO MaTEPHAIIA.
Pabota B mapax.
CamocTosiTenbHas
KapTOUYKaM.
[ToaroroBka Kk KOHTPOJIBHOM padoTe..

pabota o

15. Hrorosas | Pemenue 3amannii KOHTPOJIbHON paOOTHI.
KOHTPOJIbHAS
pabora.
16. Amnanns | Pabora Hag ommoOKamMu.
KOHTPOJIHHOU Paz0op 3amanuii KOHTPOJIBHON PabOTHI.
paboTHI.
11 KJIACC (34 UACA)
Ha3zeanue Tema ypoka Ocnoegnble 6uonl oesmenvhocmu | Henonvzoe
pazoena ooyuarowuxcsa aHue
o0bopyooea
RHUA
uenmpa
«Touka
Pocmay
Opzanuszmenn | 1. Opranuzmennsiil | Ciymanue oObsICHEHUH yauTes.
blil  ypoeenb | ypoBeHb kHu3HM U | CaMmocTosTenbHas paboTa ¢ y4eOHHKOM.
arcusnu (17 u). | ero poib B
IPHUPOJIC.
2. OpraHusM Kak Pabora ¢ pa3maTodYHBIM MaTEepPHATIOM. ONEKTPOHHEL
Guocuctema. Crnymanue 00bsICHEHUN yUUuTeTIsl. ¢ Tabmmubl H
TIpoueccer CamocTosTenpHas paboTa ¢ y4eOHUKOM. TITAKATEL.
KHU3HEICSTeNLHOCT
Y MHOTOKJICTOYHBIX
OpPTraHHU3MOB.
3. Pasmuoxenue | Ciymanue 00ObsICHEHUH YIUTEIS.
OpPTraHHU3MOB. CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OmnonorBoperue u | OTO0Op M CpaBHEHHWE MaTepuaja Tio
€ro 3Ha4YCHHUE. HECKOJIbKUM UCTOYHHKAM.
4, Paspurne | Cinymanue oObsICHEHUH yUUTEISL. DIEKTPOHHBI
opraHusma ot | CamocTrosTenpHas paboTa ¢ y4IeOHUKOM. | € TaOJIUIbI U
3apOKICHUS 1o | Pabota ¢ kapToukamu. TUTaKaThl.




CMEpTH Pabota ¢ npe3zeHTanuei.
(oHTOTCHE3). [IpocmoTp BUACO(PparMeHTOB.
5. M3 wucropum | Cnymanue 0ObsICHEHUH YIUTEIIA.
pa3BUTHS Pabora B mapax.
TeHETHKHU. Pa6ora B rpynnax.
Pemienue reneTnyeckux 3aaau.
6. MSMEHIMBOCTS | pagiry ¢ pa3aTOYHBIM MaTEpUAJIOM. ONEKTPOHHEL
TIPU3HAKOB Craymanue oObsSCHEHUIA YUUTEIS. € Tabunubl U
OpranmsMa M €€ | CamocrosTensHas pabora ¢ yueOuukom. | [W1AKATEL
THIIBL. Pabota ¢ J0NOJHUTEIBHBIM MaTEPHATIOM. Pabora ¢
repOapHBIM
MaTepHaIoM
7. T'enernueckue | Ciymanue oObSICHEHUH yUUTEIS. ONEKTPOHHBI
3akoHOMepHocTH, | CamocTosrenbHas paboTa ¢ yueOHUKOM. | € TaOnuLbl U
OTKPBIThIE I'. | PaboTa ¢ kapToukamu. I1JIAKaThl.
Mennenem. Pabota B mapax.
Pa6ora B rpymnmax.
Pemrenne renerndeckux 3amad.
8.  Hurubpumnoe | Ciymanue 0ObICHEHHA YIUTEIS.
CKpeLIMBaHUE. Perienue nocraBiaeHHbIX 3a1ay.
Pabora ¢ yaeOHUKOM.
Pabota B mapax.
Pa6ora B rpymnmax.
Pemrenne reaetndeckux 3amay.
9. Pemenune | Cnymanue oObsICHEHUN yUUTEIS.
TeHETUYECKUX Penienue reneTnyeckux 3aaa.
3aad. Pabora B mapax.
PaGora y gocku.
10. JTaboparophuast | Pabora B mapax.
pabora  Ne 1. | BeimonHenwe 3ajaHuii 10  PEIIEHHUIO
«Pemenune TFeHETUYECKUX 3a/1a4.
HKCIEPUMEHTAIbH
BIX  33Ja4 10
TEHETUKED.
11. Tenermeckue | pogiry pa3gaToOYHbIM MaTEPUATIOM. OMEKTPOHHEL
OCHOBEI CENCKUMN. | (1vrranire 0GsCHEHHI yIHTEA. € TabIuIbl U
Brran H. 1. CaMocTosTebHas paGoTa ¢ yaeOHnKoM. | L aKaTel.
Basuiiosa B
pasBuTHe
CEJIEKIIHH.
12. T'eneruka nona | Pabora B mapax. DIIEKTPOHHBI
W HacienoBaHue, | Paborta B rpynmax. € TabIuIBl U
CLIETVIEHHOE C Pemenne reneTmueckux 3ajau. IJIaKaThlI.
IOJIOM.
13. PaGora c npe3enranuen. ONEeKTPOHHBI
Hacnencreenuneie Paborta ¢ yueOHIKOM. € TabIuIbl U
Oosie3Hu yenoBeka. | Pazbop TEHETUYECKUX Oose3Hel | TUIaKarhl.
YeJI0BEKa.
[IpocmoTp BuaeohparMeHToB.
OO6cyxaeHne MoJy4YeHHbIX 3HAaHUH.
14. Menunuuckas DNEKTPOHHBI

Pabora ¢ pPasaaTOYHbIM MAaTCpHUATIOM.




TeHEeTHKA u | Cnymanue oObSICHeHUI YUUTEIS. € TabIuIbl U

JOCTUKECHUS CamocTosTenbHas paboTa ¢ yaeOHUKOM. | TUTaKaThl.

OMOTEXHOJIOTHH.

15. TeopuectBo B | PaGora c pa3maTodHbIM MaTepHaIOM.

KHU3HU yenoBeka M | Ciymanue oObICHEHUHN yduTes.

o01ecTBa. CeMuHapcKoe 3aHsATHE.

CocraBiieHue MpoeKTa.
[ToaroroBka k KOHTPOJILHOM paboTe.

16. KonrposbHas | PemieHue 3a1anuii KOHTPOJIbHON pabOTHI.

pabora Ne 1.

17. HapctBo | Crymanue 00bSCHEHUH yIUTEIS.

Bupycer. PaGota ¢ 1onOTHUTENBHBIM MaTEPHATIOM.

Bupycubie CocraBneHue Kiacrepa.

3a00JIeBaHUs. Paz6op BUPYCHBIX 3a00JICBaHUA.

Ananuz DNEeKTPOHHBIC TAOJIUIIBI U TUIAKATHI.

KOHTPOJIbHOM PaGora c Buneodparmentamu.

paboTHI.
Knemounwvui | 1. Knerounsiii | Cinymanue oObsSCHEHUH yuuTens. DIIEKTPOHHBI
yposeHb YPOBEHb CamocTosiTenbHast paboTa ¢ y4eOHUKOM. | € TaOIHIbl |
arcuznu (7T w). | OpraHuzanu Otbop u© cpaBHeHHME MaTepuaia IO | TUIAKATHI.

KUBOW MATepUU U | HECKOJHKUM MCTOYHUKAM.

ero poJb B

IPUPOJIE.

2. Knerka u ee | Pabora B mapax. Muxkpockon

CTPOCHHE. PaGora B rpymmax. 1 (pOBOH,

Opranounist KaK | CocTaBlieHHUE OMOPHOM TaOIUIIBI. MHUKpoOIIpena

CTPYKTypHBIC Caymranue oObsSCHEHUN YIUTEIIS. paThl

KOMIIOHEHTBI [IpoBepka 3HaHUH.

[IUTOTIIIA3MBI.

3. Knerounsiit | Crnymanue oObsICHEHUH yauTesl. DNEKTPOHHBI

UK. Henenne | Pabota c MOy TbHBIMU TaOTUIIAMH. € Ta0Iunel U

KJIETKH — MHUTO3 U | Paborta c OMOJIOTUYECKUM | TIIAKATHI.

MENO03.

KOHCTPYKTOPOM.

4. Crpykrypa ¥u

Caymanue o0bsCHEHUN yUUTEs.

byHKIUN CamocrosiTenbHast paboTa ¢ yueOHUKOM.
XpOMOCOM. Pa6ora ¢ kapToukamu.
S, UcTopus

Ppa3BUTHA HAYKU O
KJIICTKCE.

Pabota ¢ pa3naToyHbIM MaTepUaAJIOM.
Caymanue oObsICHEHUN YUUTEIs.
CamocrodrenbHas paboTa ¢ y4eOHHKOM.

6. Tapmonus wu
1enecoo0pa3HoCTh
B )KUBOU IIPUPOJIE.

Pabota ¢ pa3naToyHbIM MaTepUaAIOM.
Caymanue oObICHEHUN YUUTEIS.
CamocrosTenbHast paboTa ¢ yueOHUKOM.
CeMuHapcKOE 3aHATHE.

[ToaroroBka K OMOJIOTUYECKOMY
TECTUPOBAHUIO.
7. buonornueckoe | Pemtenne  3amaHuii  OMOJIOTHYECKOIO
TECTUPOBAHUE IO | TECTHPOBAHMUS.
riase 2.
Monexyaapn | 1. MONeKyIAPHBIR | pogon ¢ pasnarounsiv Matepraom.
blil  YpPOGEHb | YPOBEHb  KU3HU:

arcuznu (10 u).

3HA4YCHUEC U POJIb B

Cnymanue oObSICHEHUN YUUTEs.




IIPUPOJIE. CamocrosrenbHas paboTa ¢ y4eOHUKOM.
Pabota B rpynmax.
OO6cy>keHre BOIIPOCOB.
2, OCHOBHBIC | b6y ¢ pa3gaToOYHbIM MATEPUATIOM. OMEKTPOHHEL
XUMITICCKIC . | Cnymanue oObSICHEHUH yuuTes. € TaOMLEl 1
COCAMHCHWA JKUBO | g\ 160 cTosTenbHAS pabota ¢ y4eOHUKOM. TTaKaThl.
MaTCpHH. Pabota B rpynmax.
Crpykrypa u
byHKIHHA
HYKJIEMHOBBIX
KHCJIOT.
3. [Iponeccer | Ciymanue o0bSICHEHUH yUUTEIS. DJEeKTPOHHBI
cuHTe3a B JKUBBIX | CamMocTOsATENbHAs paboTa ¢ y4eOHUKOM. | € TabJauIbl U
KJIETKaX. OTtOop ™ cpaBHEHHE MaTepuaja IO | IJIaKaThl.
HECKOJIbKUM MCTOYHHKAM.
3anojHeHne OTIOPHOM TAOTHITBI.
4. IIpoueccs! | PaGota ¢ pa3garouHbIM MaTepuasIoM. OJEeKTPOHHBI
OouocuHTe3a Oenka. | Pemenwue 3amau. € TabJIuIBl U
Caymanue oObsICHEHUH yuuTens. IUTaKaThl.
Pabota c OnonoruyeckuM | buosnoruyeck
KOHCTPYKTOPOM. ui
KOHCTPYKTOP
5. MonekynspHsle | PaGota ¢ pa3gaTouHbIM MaTepuasIoM.
IIPOLIECCHI Pemenune 3anau.
pacuieneHus. Caymanue o0ObsICHEHUH yUUTesl.
Pabora B nmapax.
6. Xumnueckoe | Ciymanue oObsICHEHUHN yunuTels. OJEeKTPOHHBI
3arpsi3HeHue CamocrosiTenbHas paboTa ¢ ydeOHUKOM. | € TaOIuIbl U
OKpY>KaroIen OT1Oop M cpaBHEHHE MaTepHajga IO | IJIaKaTkl.
Cpenbl KaK | HECKOJIbKUM HCTOUYHHKAM.
rinoOanbHas CeMuHapckoe 3aHATHE.
IKOJIOTUYECKast Pa3bop mnpennmoxxkenuit mo Ooprde ¢
npobnema. Bpewms | skojoruueckuMu nmpoodiemMamMu.
JKOJIOTUYECKON
KYJIBTYpBI.
1. 3axmouenue: | Crymanue oObsICHEHUH yUnuTes.
CTPYKTYpHBIE CamocrodrenbHas paboTa ¢ yueOHUKOM.
YPOBHHU OTbop W cpaBHEHHE Marepuaia To
OpraHu3aIH HECKOJIbKUM MCTOYHHKAM.
YKUBOU MaTEpUH.
8. O6o6muienue | Pabota ¢ pa3gaTouHblM MaTepuasoM.
3HaHUM 10 Kypcy | Pemenue 3agay.
Ouosiorun 11 | 3akperuieHue 3HaHUH 1O TeMe.
KJiacca. [ToaroTroBka K KOHTPOJIBLHOU padoTe.
9. HroroBast | Pemenue 3ananuii KOHTPOIbHON paOOTEHI.
KOHTPOJIbHAS
pabora.
10. Ananu3 | McripaBieHue ommooK.
KOHTPOJIBHOU Paz6op 3aaHuii KOHTPOJIBHOM PabOTHI.

paloTHI.

Caymanue oObCHEHUN YUUTEIS.
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