MynuuunaneHoe kaseHHoe oGpazoBaTenbHoe yupex/IeHHe «bpsHcKas cpenss 00ieoGpasoBaTebas 1IKOIA HMEHH [ajpxuMaromenosa
Hypmaromejia DHrenscosnuan

PACCMOTPEHO : COI'JIACOBAHO:
MO YUUTEJIEH ECT, ’%HH MATEMATHUECKOIO UMKJA — 3AM.JIUPEKTOPA [10 YBP
PYKOBOJIMTEJL. ’

% l'osopyxa T.B.
) ,  /Kanacsa T.H./
o Ao,

«1% 0F 2023r.

{CKASI

iz

COII UM,

Pabouas nporpamma
no y4ebHomy npeamety «Buogorus»

10-11 knace
(¢ ucmosnb30BaHMeM 000PYIOBAHHS LIEHTPA €CTCCTBEHHOHAYUHO HaripanjieHHOCTeH nentpa « Touka pocran)

Cpok peaan3anuu nporpamMmel
(na 2023 /2024 yueOHbIi rox)

CocraButens: Araponouxnna Tancus Cepreesua

Bpsuck 2023 r



IHosicHuTeALHAA 3AIINMCKA

JannHasi mporpamMma Mo OHOJIOTUHM OCHOBHOTO OOIIEro oOpa3oBaHus pa3padoTaHa B
COOTBETCTBMM C  TpeOoBaHusMu  OOHOBIEHHOTO  DenepasibHOTO  rOCYJApCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa ocHOBHOro obmiero obOpaszoBanus (PI'OC OOO) u ¢ yuérom
[TpumepHOit 0OCHOBHOI 00pa30BaTENILHON POTPaAMMBI OCHOBHOTO 001ero oopaszoanus (ITOOIT
0O0O0O) . IIporpamma HampaBicHa Ha (HOPMHUPOBAHHWE ECTCCTBCHHO-HAYYHOW TI'PAMOTHOCTH
yUaIIUXCS ¥ OPTaHM3alHUI0 M3Y4eHUs OMOJOTMHM Ha JesSTeIbHOCTHOH OCHOBE . B mporpamme
YUUTBIBAIOTCS BOBMOXKHOCTH ITpeameTa B peanusauuu Tpedosanuit @I'OC OOO k miiaHUpyeMbIM,
JMYHOCTHBIM M METAIPEAMETHBIM pe3yIbTaTaM 00yUSHHSI, a TAKKE pealln3alius MEKIIPEIMETHBIX
CBsI3€l €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs

[Tporpamma BKJIIOUAET pacrpenesieHHe COAep)KaHhs Y4eOHOTO MaTepuana Io KiaccaM |
MpPUMEpPHBbI 00BbEM y4eOHBIX 4YacoB JUISI M3Y4YEHMs] pa3lieloB U TEeM Kypca, a TaKxke
PEKOMEHyeMYIO0 TOCIIeIOBATEIbHOCTh M3YUEHHS TEM, OCHOBAHHYIO Ha JIOTHKE pPa3BUTHS
MIPEIMETHOTO COJIEPIKAHHS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YJarOIUXCS .

Ha o06aze mentpa «Touka pocra» oOecrieuuBaeTcss peanusamus 00pa30BaTEIbHBIX
MIPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKON HaNpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHUSMH 3aKOHOJATEIhCTBA B cdepe 00pazoBaHHsI U C yIETOM
pekomermanuii deaepanbHOTO OrnepaTopa yaeOHoro nmpenmera «buonorus». OOpa3oBaTenbHas
mporpaMma TI03BOJISIET HHTETPUPOBATh Peai3yeMble TIOXO/IbI, CTPYKTYPY U COJIEpKaHHE TIPU
opranuzaiun oOyderns xumuu B 10-11 kmaccax, BRICTpOGHHOM Ha 0aze JIF000TO U3 JTOCTYITHBIX
yueOHOo-MeToanueckux komiiekcos (YMK). Ucnonb3oBanue o6opynoanus «Touka poctay mpu
peanuzanuu ganHoi OIl mo3BossieT co3narh yCI0BHS:

. IUIsL PaCIIMPEHUS COJIEPKAHUS IIKOIBHOTO OMOJIOTMYECKOTo 00pa3oBaHus;

. JUIS TIOBBIIIEHUS] TO3HABATEJIbHOW AaKTUBHOCTH OOY4YarOUIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1acTH;

. JUTSl  pa3BUTHS JUYHOCTH peOEHKa B TMporecce OOydeHUsT OHOJIOTHH, €ro
cnocoOHOCTeH, (opMUpOBaHMS M YIOBJIETBOPEHMs COLMAIBHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEH;

. Ui paOOThl € OJAapEHHBIMU UIKOJbHMKAMH, OpraHU3allUM HMX pPa3BUTHUS B
pa3nuyHbIX 001acTAX 00pa30BaATENBbHON, TBOPUECKOM NESATEIBHOCTH.

Ob6mas xapakrepucTuka yueoHoro npeamera «buosorus»

VueOHbIH npeamMeT «buoorns» pa3BHUBACT MPEACTABJICHUA O II0O3HABACMOCTHU JKUBOI
IIprUpOAbI U METOAAX eé IIO3HAaHMA, OH IIO3BOJIACT C(bOpMHpOBaTB CUCTCMY HAY4YHBIX 3HAHHUH O
JKHUBBIX CUCTCMAX, YMCHUS UX I10JIy4aTh, IPUCBANBATL U IIPUMCHSATDH B )KU3HCHHBIX CUTyallUAX .
buonornueckas IoAroToOBKa oOecrneynBaeT MOHUMAaHHE O6y‘{aIOH_II/IMI/ICH HAaYYHBIX HPHUHIOUIIOB
YeJI0BEUCCKOM JACATCIIbHOCTH B IIPUPOAC, 3aKIaAbIBACT OCHOBBI 9KOJIOTUYECKOM KYJIBTYPBI,
3A0PpOBOIO O6p&38. JKHU3HU .

lleﬂ;mu usyuenusn ouonozuu na YPOBHE OCHOBHOT'O O6I_I_ICFO O6p&30BaHI/I$I SABJIAKOTCA:

® (I)OpMI/IpOBaHI/Ie CHUCTEMBI 3HAHUU O IIpU3HaKax MW IpoHecCax KUIHCACATCIbHOCTHU
OMOJIOTHYECKUX CHCTEM pa3HOTO YPOBHSA OpraHU3alluu,

® (1)OpMI/IpOBaHI/Ie CHCTEMBI 3HAHHH 00 OCOOEHHOCTIX CTPOCHUA, KUBHCACATCIILHOCTU
OpraHnu3ma 4CJIOBCKa, YCIOBHUAX COXPAHCHUSA €I'0 3JO0POBbA;

® (1)OpMI/IpOBaHI/Ie yMeHI/Iﬁ MMPUMCHATb MCTOIbI OMOJIOTHYECKOM HAayKu IJId H3Y4YCHUA
OMOJIOTHYECKUX CHUCTEM, B TOM HUCJIC U OpraHrn3Ma YCJIOBCKA,

® (1)OpMI/IpOBaHI/Ie YMCHI/II\/'I HUCIIOJIB30BaTh I/IH(I)OpMaI_II/IIO O COBpPCMCHHBIX NOCTUXKXCHUAX B
obmacT  OHOJIOTHH JUIA 00BICHEHHUS nmpoueccoB u SIBJICHUM  KHBOH npupoasl H"
KU3HCOACATCIIbHOCTHU COOCTBEHHOTO OpraHusma;

® (pOpMI/IpOBaHI/IC yMeHI/Iﬁ 00BICHATE POJIb OMOIOTHU B HpaKTquCKOﬁ JACATCIIbHOCTHU
Jno;[eﬁ, 3HAaYE€HHE OHMOJOIHYECKOIO Ppa3sHoO- 06pa3H${ IJIL COXpaHCHUA 6I/IOC(bepLI, nOCJIICACTBHUA
ACATCIIBHOCTH YCIIOBCKAa B IPHUPOAC,



* (hopMHpOBaAHUE IKOJIOTHUECKON KYIIBTYPHI B LIEJISX COXPAHEHUSI COOCTBEHHOTO 370POBbS
U OXpaHbl OKPYKaIOLEN CPENbI .

Jlocmuosicenue yeneii obecneuusaemcs peuwienuem cieoyrwouux 3A/JAY:

* IprOOpeTeHNE 3HAHMIA 00YyJAIOTUMUCS O KUBOU IPHUPOJIE, 3aKOHOMEPHOCTSIX CTPOCHHUS,
KU3BHEJCATCIILHOCTH M CPEI000pas3yIoieil poju OpraHu3MOB; YElIOBEKEe KaK OMOCONMATBHOM
CYIIECTBE; O POJIM OMOJIOTUYECKOM HAyKH B TIPAKTHUYECKOH JEATEIHHOCTH JIFOICH;

* OBJIAJICHHC YMEHUSMU MPOBOJMTH MCCIEAOBAHUS C MCIIOJIB30BAHHEM OHOJIOTHYECKOTO
o0opymoBaHUs U HAOIIOACHHS 32 COCTOSTHUEM COOCTBEHHOTO OPTraHU3Ma;

* OCBOGHHE TNPUEMOB pabOTHl ¢ OWOJOTHMYECKOW HH(OpPMAIUMEH, B TOM 4YHUCIE O
COBPCMCHHBIX JOCTHKCHUAX B 06HaCTI/I 6I/IOJIOFI/II/I, e€ aHalIn3 " KPUTUYCCKOC OICHUBAHUC,

¢ BOCIIMTAHHUC 6I/IOJIOFI/I[ICCKI/I U DKOJIOTUYCCKHU FpaMOTHOﬁ JIMYHOCTHU, TOTOBOU K
COXPAaHEHHUIO COOCTBEHHOTO 37I0POBBS Ml OXPaHBI OKPYKAFOIIEH CPEIIBI.

Mecto yueOHOro npeamera «buosiorns» B yueOHOM miane
B cucreme obmero oOpasoBanus «buonorus» npusHaHa o0sA3aTeNbHBIM Y4EOHBIM
MpeIMETOM, KOTOpBIM BXOJUT B COCTaB MpeAMeTHON obnactu «EcTecTBeHHO-Hay4yHbIE
IpeaAMeTh. Y4eOHBIM IJIAaHOM Ha e€ n3ydeHne oTBeieHo 69 yueOHBIX yacoB — 110 1 4 B HEZETro
B 10-11kmaccax COOTBETCTBEHHO.

Conep:xkanmne o0pa3oBaHusi 0 roAamM o0y4eHHsI
(mpakTuueckas 4acTh y4eOHOr0 coJiepKaHus npeaMera yYCHJIEHA
MaTepuaIbHOTEXHUYECKOU 0a30i meHTpa «Touka pocra» ,MCHOJb3yeMOTo JUIsl peaTu3aiiu
00pa3oBaTeNIbHBIX MPOrPaMM B paMKax MPEoIaBaHusi OUOJIOTHH).
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Beeoenue ¢ kypc ooweit ouonozuu (4 u).

buonoruss — Hayka o xu3Hu. Coxaepxanue kypca. [lonsarue Omocuctembl. CBONCTBA >KU3HU:
€IMHCTBO XHMMHUYECKOTO COCTaBa, OOMEH BEIIECTB U SHEPruu, CaMOBOCIPOHU3BEJICHUE,
CIOCOOHOCTP K POCTY U Pa3BUTHIO, PAa3APAKUMOCTb, AUCKPETHOCTh. CrHenu@uuHOCTb
B3aMMOOTHOLIEHUI OPraHU3MOB CO CPEIOi.

[Tonsitre cTpyKTyphl U ee opranuzanuu. [loHsATHE CTPYKTYpHBIX YPOBHEH OpraHu3aliy KU3HU.
Mmuoroo0pa3ue ypoBHEH OpraHH3alluU >KU3HU: MOJIEKYJSPHBIN, KIETOUYHBIH, OpraHM3MEHHBIH,
MOMYJISIIIHOHHO-BUI0BOM, OMOTe01IeHOTUYECKUH, OMOChEpHBIiL.

W3 uctopun 6nonorun. Jloctimwkenus coBpeMeHHOM 0nonoruu. MHTpoayKIus 1 aKKJIMMaTU3aLIHA.
buotexnonorus. buonuka. BzaumMocBs3b HayKu U MPaKTUKU. TpaguilMOHHBIE METO Il OMOJIOTHH.
CoBpeMeHHbIE METOIbl: MOJICTHUPOBAHUE, MOHUTOPHHT.

Bompocer ans obeyxaenus: 1. Uro takoe kynbTypa? 2. OTpaxeHHe B3aUMOICHCTBUS
YeloBeKa M MPUPOJbI B PA3NUYHBIX (opMax KynbTypbl. 3. Ponb >kUBON MpUpOAbl B Pa3BUTUU
KynbTypbl. 4. Ilepemaua AocTHXKEHH KyIbTypbl HOBBIM IOKOJICHUSIM M B TEPBOOBITHOM
o0I11eCcTBE.
buocghepnuuii yposenv sncuznu (7 u).

[Tonstue Ouocdeprl. Crpykrypa Ouochepsl. CpoiictBa Ouochepbl. OCOOEHHOCTH KHUBOTO
BeniectBa. DYHKIMU JKUBOTO BEIECTBA: Tra30Bas, 3SHEpreTHdeckas, KOHLEHTpAIMOHHas,
JeCTpYKTUBHas1, cpeioodpa3zyromias. Posb xkH1BOTo BemecTBa B 6uocdepe.

PanHMe ruUmoTe3sl O MPOUCXOXKJICHUM >KU3HU. buorenes m abuorenes. Camomnpou3BOJIbHOE
3apoxaeHue. [unoreza mnaHcriepmuu. COBpPEMEHHbBIE THUIIOTE3bl MPOUCXOXKACHUS KU3HH.
[Ipenopranu3mMel WM KoalepBaThl. XHUMHUYeCKass M OWOJIOTMYECKAss DBOJIOLHUSA.  JTarbl
BO3HUKHOBEHUS JKHU3HU.



Ponp mpoxapuor B sBomronmu ku3HH Ha 3emie. [lonstue apomopdosza. I'ereporpodsr u
aBTOTpodbl. Ponb sykapuot B 3BOIONMHN *)U3HU. DOpMBI Ha3eMHOW ku3HU. Hawano ucropun
KU3HH.

buocdepa kak 6mocucrema. [IpoayrieHTsl, KOHCYMEHTHBI, peaylleHThl. buocdepa kak sxocucrema.
[lonsiTue OuosOTHYECKOTO KpyroBopoTa. KpyroBopoT BemecTB B mpupoje. I[Ipumeps
KpYroBOPOTOB BEILLECTB B IPUPO/IE.

[Tonsitue o HOOCdepe. Drambl BO3ACHCTBUS uenoBeka Ha Ouocdepy. CrnocoObl BO3AECHCTBUSA
genmoBeka Ha Ouocdepy. YcmoBus coxpaHeHuss Ouocdepbl. OcoOEHHOCTH U 3HAYCHUE
ouocteproro ypopHs. UYenmoBek kak ¢akrop B Owmochepe. Haydnas ocHoOBa coXpaHCHHS
ouocdepsl. 3a1aun yCTOWYUBOTO Pa3BUTHSL.

Cpenpl KM3HU OpPraHU3MOB Ha 3emile: BOJHAs, HAa3€MHO-BO3/YILHAas, I[OYBEHHas H
OpraHM3MeHHas. OJKoJIoTUYecKhe (aKTOpel  Cpelpl: abMOTHYeCKue, OWOTHYECKHEe U
aHTPONOreHHbIE. AHTPOTIOT€HHbIE (PAKTOPHI: CO3HATENIbHBIE U CIy4YalHbIE.
buozeouenomuueckuii yposenv yncusnu (8 u).

BI'l] xak uacth Ouocgepsl. OcoOeHHOCTH OMOTr€OLEHOTUYECKOTO YPOBHS JKHU3HHU. 3HAuU€HUE
ounoreorieHoTraeckoro ypoBHs xu3Hu. CoiictBa BI'1l. Yuenue o bI'Ll. Yuenue 06 sxocucreme.
Tpoduueckas cTpykTypa 6uoreonenosa. Ceru nutanus. [lepBuuHas ¥ BTOpUYHAS MPOIYKIUS.
[Ipoctpancreennbie cBa3u B BI'Ll. Ilonstue sipycHoctd u emkoctu Ouoromna. Ilonsarue
9KOJIOTHYECKOW HUIIY.

Tumbl cBsizeld U 3aBUCUMOCTEH B OuoreorneHosze. B3zanMHO mpucnocoOuTENbHBIE CBOWCTBA —
koananrtanud. [lonsrue mumukpun. Bzaumnsie anantanuu B OuoreorieHoze. KosBouonnoHHbIe
CBsI3U B OmoreorieHo3e. MHoroobOpasue cBsizeil B OMOTE€OIIEHO3E.

[Tonatue ycroitumBocTH OunoreorieHo3a. CBOWCTBa, ompenensionme ycroiunBocth bBI'LI:
00oraTrcTBO BHJOBOTO COCTaBa W (YHKIIMOHAJIHLHOE pPa3zHOOOpaszue, KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBa BUIOB, aHTPOIIOT€HHOE BO3JICHCTBHE.

[Tonsatue cmennl OwmoreorieHo3a. Tumbl cmeH BI'1l. IlepBuuHble W BTOPHYHBIE CYKIIECCHHU.
Cyrounsie u ce3oHHbIe U3MeHeHHs BI'Ll. MHoroo6pasue Bogubix BI'Ll. Tumnsl BOAHBIX 9KOCUCTEM.
MHuoroo6pa3ue 6MOreoIIeHO30B CYIIIH.

AnTponorennoe BinusHue. [Iytu coxpaneHnust onoreorieHo30B. Hagaio ocBoeHus mpupoabl
moapbMu. Havasio KynabTypHOTO OCBOEHHSI NMpupojbl. Hauamo HaydHOro OCBOCHHMSI HPHUPOJIBI.
[IpomblnenHoe ocBoeHue npupoasl. Oco3HaHue poiiu yenoBeka B mpupoe. bI'Ll kak ncrounuk
Onaromnoyuus JroAend. DKOJIOTHYECKHE 3aKOHBI TPUPOI0TIONB30BAHUSL.
ITonynsayuonno-6uoosoii yposens ycusznu (16).

[Tonsatue Buma. Kpurepun Buma:  MopdoJIOTHYECKHH,  (HU3HOJIOT0-O0MOXUMHUYECKHH,
reorpauueckuii, 3KOJIOTUYECKUI U penpoayKTHBHBIIM. COBpeMEHHOE MPEJICTaBICHUE O BHJIE.
buonornyeckast KOHIIEIIIASA BHIA.

[Momymsius kak ¢popma cymmectBoBanust Buja. [omymsus kak komnonent bI'L. [Tomynsanus kak
reHeruyeckas cucrema. Tunbl nomyiasuuid. [lomynsunoHHble OCHOBBI 3BOMtouMU. [loHsiTHE
MUKPO3BOJIONUH. J[BIXKYIIIME CUITBI U (DaKTOPHI IBOIIOIUH.

[Tonsitne BumooOpazoBanus. buopaznooOpasue. CrocoObl 00pazoBaHusi BUIOB. [IpudHHBI
BbIMUpaHud. [lOMBITKM cucTemMaTH3aluu Ouonorudeckux BuAOB. CoBpeMeHHas cucrema
opranu3mMoB. CoxpaHeHue OuopazHoooOpasusi.

[Ipoucxoxnenue uenoseka. Otpsa npumatel. CemelictBo ['omunuael. Hanpasnenus 3osonnu
cemeiictBa ['omunma. CraHoBieHHE 4eloBeka Kak Buma. OOIIas 3aKOHOMEPHOCTH 3BOJIOIUU

YCJI0BCKaA.



[TomynsiOHHBIE OCHOBBI aHTPOIIOTEHE3a. YHUKAIbHAsA 0COOCHHOCTh BUIa YenoBek pa3yMHBIN.
ITonatue pac. Pacbl 4denoBeka: HeErpoujHas, MOHIOJIOMJHAsA, €BporeouaHas. I['umoressl o
IIPOUCXOXKIACHUN YEJIOBEKA COBPEMEHHOTO BHU/IA.

[Tonsitne Oumosornyeckoit 3Bomronwu. [loHATHE KpearmuoHw3Me W TpaHchopmusme. Teopus
Uapmza J[lapBuna 00 osBostonun. Dopmbl H3MEHYMBOCTH OPraHU3MOB: OIpEACNieHHAs W
HeomnpeneneHHas. [IoHATHE HCKYCCTBEHHOTO 0TOOpA M €CTECTBEHHOTO 0TOOPA.

dopMupoBaHUE CHUHTETUYECKOW Teopuu 3BotoLMH. COBpeMEHHasi TEOPUs IBOJIIOLMU KUBOTO
MUpa. DIEMEHTapHBIC €IMHULIBL, JIEMEHTAPHBIN MaTepHai 1 YJIEMEHTaPHbIE (PaKTOPHI ABOJFOIIHH.
JIBroKymue cuibl 9BoJIIOLMU. OCHOBHBIE MOJI0KEHHUSI CHHTETUYECKON TEOPHH 3BOIIOLUH.
Pesynbrater aBomtonuu. BumooOpazoBanme. EcrecTBeHHass cucTteMa JKUBBIX OPraHU3MOB.
DykapuoTel U npokapuoThl. IIpucnocobnenHocts u agantanus. OCHOBHbIE 3aKOHOMEPHOCTH
IBOJIIOIUH.

buonorunueckuit mporpecc. Apomopdo3, uauoanantanus, oOmias nereHepanus. OCHOBHbIE
HaIpaBJIEHUS YBOJIIOLINU.

Crenn¢uka nonyasiuoOHHO-BUJIOBOTO YPOBHS JKU3HU, €T0 CTPYKTypa U OpraHu3anus. 3HaueHue
MOMYJISIIMOHHO-BUIOBOTO ypOBHS. DYHKIMOHANbHAS POJb NOMYJISALUUN B MpHpoje. 3HauUECHUE
IUKUX BUJOB pacTeHUil. 3HaueHHe IUKHUX BHUJIOB XUBOTHBIX. ['eHOQOHA M NpUUYMHBI rHOENH
BU/JIOB.

[ToBTOpEHUE MpoiiieHHOro0 MaTepuaa Mo nepBoit u BTopoi riaaBam. O000IIEeHNE U 3aKpeTIeHUue
3HaHMUH C TOMOIIbIO OUOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpEHME MPOIIEHHOTO MaTepuaja Mo TPEeThe M 4eTBepToi rinaBaM. OOoOmeHne u
3aKperyieHre 3HaHUI ¢ TOMOIIbI0 OMOJIOTMYECKOTO TECTUPOBAHMUSL.
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Opzanusmennwtit ypoeens ncuznu (17 u).

Oco0eHHOCTH OPraHU3MEHHOTO YPOBHS OpraHu3aluy KU3HU. 3HAUEHUE OPraHU3MEHHOTO YPOBHS
B mnpupoje. OpraHusM — OCHOBHAsl JUCKpPETHAs KUBas €IUHHIA. DBOJIIOLMOHHOE YUeHUE
OpPraHU3MEHHOTO YPOBHS B IIPUPO/JIE.

[Tonsarue 06 opranuzmax. CBoiicTBa opranusma. Opranus3m Kak ouocucrema. Buasl perynsmumn
OpraHM3Ma: CaMOPETYJISIMsS, TyMOpajdbHasi PEryidlnus, HEpBHAas M HEPBHO-TyMOpalibHas
perynauus. MHoOToOkJIeTOouHble opraHu3Mbl. OOMEH BEIIECTB M MPEBpAIlleHUs SHEPTUH B
opranusme. CUCTEeMbI )KU3HEAEATEIbHOCTH KUBOTHOTO OpraHUu3Ma.

Pa3mHoxkenue: nonosoe u 6ecrnionoe. Buapl 6ecrionoro pasmuoxeHus. OcOOEHHOCTH MOJIOBOTO
pa3mHosxenus. [1o1 v mosioBbIe pu3HaKu opranusma. Omiog0TBopeHue. Buabl 01010 TBOpeHus.
HckyccTBeHHOE 0TUI010TBOpEHUE. J|BOHHOE OTIOIOTBOPEHUE [IBETKOBBIX PACTCHHIA.

[Tonsitre 06 oHTOTEHE3e. DMOPHOHATBHBIN (3apOIBIIIEBHIN ) IEPUO] PA3BUTHS MHOTOKJIETOYHOTO
opranu3mMa — sMOpuorenes. [locTaoMOpHOHANBHBINA, WK MOCIE3apOAbIIIeBbIi, nepuo. Craguu
B3pOCIIOTO OpraHu3Ma.

3apoxnaenue renetuku. Pabotel I'peropa Menaens. XpoMocoMHasi TeOpusl HACIEICTBEHHOCTH.
OcHoguble nonoxxenuss X TH. OtHomienus renotumna u ¢pexoruna. [lonsatue o reHome.

[Tonsitne 00  w3MmeHuumBocTH. HacriencTBeHHass  M3MEHUMBOCTH:  MOJU(DUKAIIMOHHAS
(peHoTunmMYeckas), TEHOTUNHUYECKAsi, KOMOHMHATHBAas, MyTallMOHHas. MyTareHe3, MyTareH,
MyTaHT. MyTaluu: eCTeCTBEHHbIE U UCKYCCTBEHHBIE. THUIbI MyTalllii: XpOMOCOMHBIE U T€HHBIE.
3aKOH «rOMOJIOTHYECKUX PSAIOB HACIEACTBEHHON N3MEHUNBOCTI.



Mertoap! pabotsl I'. Menaens. Yucteie auann. MoHOrHOpUIHOE, TUTHOPUIHOE U TPUTHOPHUIHOE
ckpemnBanue. [lonarue amwieneid. I'OMO3UTOTHBIE U T€TEPO3UTOTHBIE AJUIENNA. JJOMUHAHTHBIE U
peueccuBHbIe NTpU3HAKU. 1IepBrlii 1 BTOpOoM 3ak0H Mennens. [ unoresa 4ucTOThHI raMer.

Omnpitel I'. Menzens. MonorubpuaHoe u nuruopuaHoe ckpemuBanue. PekomOunanuu. Tperuit
3akOH MeHnens. AHanusupyromee ckpemmuBanue. OTKIOHEHHE OT CTaTUCTHUYECKHX
3akoHOMepHocTel. ClemnyieHHOe HaclleJOBaHUe I'e€HOB. | 'eHeTnueckue KapThl OpraHu3MOB.
3akperieHue ¥ CUCTeMaTH3alksl 3HaHUH 110 TIEpBOMY, BTOPOMY U TpeThbeMy 3aKkoHaMm MeHzens 3a
CUET pelleHUsl TeHETUYECKUX 3aa4. TUumbl B3aMMOJEICTBHS T€HOB.

[lonstue cenexuuu. 3agauu cenekuud. OCHOBHbIE METOJBI CEJEKLHU: UCKYCCTBEHHBIN OTOOpP
(Oecco3HaTeNbHBII M METOAMYECKUH), TuUOpuAM3anus (BHYTPUBHIOBasS W MEXBHI0Bas).
Wubpuaunr u ayrOpuauur. I'erepozuc. Metoapl rudbpuanszanu. MonexynspHas ruopuan3anus.
Myrarenes. [lonmunnonaus. IlepBuuHble M BTOPUYHBIE LEHTPHI MPOUCXOXKACHUS KYIbTYPHBIX
pacTeHui.

[Tonstre nona. Mexanusm onpezeneHus nosua. Oorenes. AyTOCOMHBIE U MOJIOBBIE XPOMOCOMBI;
MYKCKHE M KEHCKUE XpoMocoMbl. ['oMorameTHoe 1 rereporamMmerHoe couetanue. HacinenoBanue
MIPU3HAKOB, CLEIUICHHOE C MOJOM. ['oMoraMmeTHelii M rereporaMeTHbId moji. I'emodumnus u
anbTOHU3M. POJIb ayTOCOMHBIX XPOMOCOM.

OcoOeHHOCTH TeHeTHKH 4esoBeka. OCHOBHOE HampaBlieHWE T€HETUKHU uenoBeka. [loHsTue
kapuotuna. Myranuu. HacnenctBennsie OosesHu. MynbTudaxktopHbie 3a0oseBaHus. | eHHbIE
6ose3an. XpoMocoMHbIe 00J1e3Hr. MoHOCOMHS. MeTO bl JIeUSHUSI.

[Ipenmer m 3agaun MEIUUMHCKOW T€HETHUKH. BHOATHYECKUN KOAEKC. DTHUYECKHE MPUHIIMIIBI
MeauuuHCKo! reneTuku. [lonsatre 6uorexnonoruu. ['ennas nnxenepus. CoBpeMeHHbIE aCIIEKThI
OMOTEXHOJOIMYECKUX MCCIEI0BAHUN. DTHUECKHE aCIIEKThl KIIOHUPOBAHUS.

I'ére Norann Bombedranr. Kus3HeHHBIA ITUKIT yenoBeka. BeickaspiBanus (uimocodoB: Dpux
®pommM, Hukonait Anexcanaposud bepsies.

[TonsiTHe 0 BUpycax Kak opraHusMax. SIBIsieTcs 1 BUPYC KUBBIM opranu3smMoM. Kakumu
CBOMCTBaMHM KHMBBIX OpPraHM3MOB 005afaloT Bupychl. CTpoeHHe U CBOWCTBA BHUPYCOB.
[IponukHOBeHHE BHpPYCcOB B KieTkH. lIpomcxoxkneHue BupycoB. Bupycbl kak Bo30yauTenu
3aboneBanuii. CITNJI. OPBU, rpumnm.

Knemounwtii yposens ycusznu (7 u).

Kierka — IpeACTAaBUTCIIb KICTOYHOI'O YPOBHSA KHU3HH. 3HadyeHne KIJIETOYHOI'O YPOBH:A JKUBOI
MAaTCpHH. 3HaueHHE KJIETOYHOI'O YPOBH:. OcHoBHas CAUWHUIA XHU3HU W JJICMCHTAapHasid (1)OpMa
KHU3HU.

3BOJ’IIOI_II/IH HepBH‘IHOﬁ KIICTKH. I[anLHeﬁmee YCIOXKHCHHUEC KIICTKH. OCHOBHBIE YacTH KJIETKH.
HOBerHOCTHbII‘/'I KOMIIJICKC KIICTKH. ]_[I/ITOHJ'IaSMa H €€ CBOMCTBA. OpraHOI/I,Z[LI KaK CTPYKTYPHBIC
KOMIIOHCHTbBI IMTOIIJIa3MBbI.

KuzHp KiIeTKu. DTalbl KIECTOYHOTO OUKJa: HepBLIfI n BTOpOﬁ. I[J'II/ITCJIBHOCTB KHN3HHU KIICTKH.
HGHGHI/IC KJIeTKH. MUTO3 uiIn HCIIPAMOC ICJICHUC KIICTKH. buonornyeckoe 3Ha4YEHHE MHUTO3A.
Meiio3 — PCIIPOAYKTUBHOC NCJICHUC KIICTKH. CpaBHeHI/Ie MHTO3a U MeHo3a. buojgorudeckoe
3Ha4YEHHE MeKo3a.

Ilonsatue o XpoMoOcCoMax. CprKTypa XpOMOCOM. HeruncToHOBEIC M THCTOHOBBIE OCIIKH. YPOBHI/I
KOMITIaKTHU3alluu XpOMaTHUHa. (DYHKI_II/II/I XpOMOCOM. I'eneTnmueckuii KoJ. TpaHCKpI/IHHI/IH.

HayKa 0 KJIETKe — uToJIorus. IlIoHsATHE O KIIeTKE. AHI/IMaJ'ILKYJ'II/I. HepBLIC IMOJIOJKEHUS KIETOUYHOM
TCOpPUH. Pa3zButue Y4C€HHUA O KIICTKC. COBpeMCHHaH KJICTOYHAs TCOpU:L.

Ilonsatue I_[eJ'IeC006pa3HOCTI/I " rapMOHMHHU. CooTtHo1ieHne rapMOHHUHN JKUBOH KIIETKU U TrapMOHUHA
Mupa. BzanmocBs3p u pa3Hulia MCXKAY MOHATUAMU «KTAPMOHU» U ((HpHpOI[OCOOGpEBHOCTL».



O06o006uIeHne U cucTeMaTu3alus 3HaHUH 110 TiaBe 2.
Monexynapuuwtit yposens sncuznu (10 u).
OCOOGEHHOCTH MOJIEKYJISIPHOTO YpOBHs *)u3HH. [lonmumepbl 1 MOHOMEpHI. DU3HKO-XUMHUYECKHE
cBOMicTBa MOJeKyl. buomormdeckue ¢yHkuuu MoJekyl.  CTpyKTypHBIE — SJIEMEHTHI
MOJIEKYJIIPHOTO YpOBHs ku3HU. OCHOBHBIE MPOIIECCH, 3HaUeHUE U opranu3anus MY XK.
Heopranuueckue BeliecTBa: BOJA, MUHEpPAJIbHBIE COJIM, JBYOKHCH YIJIEpOJa, KHUCIOTHl U
ocHOBaHMsA. OpraHMYECKHE BEIIECTBA: YIJIEBOJBI, JIMMHJBL, OCIKA M HYKJICHHOBBIC KHUCIOTHI.
Crpykrypa JJHK u PHK. Peruukarus JJTHK.
Cunre3 kak yactb Meradbonuzma. [lonarue merabonusma. [lonstue OuocunTe3a U HOTOCHUHTESA.
CgertoBas u TemHoBas (a3bl potocunTesa. Potocutemsl. [{ukn Kanbuna.
[Tonste o O6uocuHTe3e Oenka. DTambl CUHTE3a Oelika: TpaHCKpUmuus, TpaHcasuus. [lonarue
anTukoaoHa. Akuenropsas yactb PHK. Tunet PHK: TPHK 1 uPHK. [lonsitue nonucomst.
[TonsitTue o Ouosormyeckum pacuiemieHnd. ATO, AM® u AJI®. AspoOHoe pAbIxaHue.
beckucnopoaHselil dTan KJIETOYHOTO JIBIXAHMS, WM TNIMKOJN3. KHCIOpOAHBIA 3Tan KIETOYHOTO
neixanus. [uxn KpeOca.
OnacHocTh mojuMepHoro mycopa. Ilpobrmema ycroitumBoro pas3BuTHs. [JaBHBIE (aKTOPHI
Jerpajaliuy U palioHbl UX MPOsIBICHUSA. Moienu pa3BUTHS MUpPA. JKOJIOTHS U HOBOE BO33PEHHE
Ha KynbTypy. Kpurepuu pa3Butus KyJlbTyphl.
OO6o001eHre U cucTeMaTu3alusl 3HAHUI O CTPYKTYPHBIX YpPOBHSX XUBOM Marepuu. Bunsl
O6uopa3zHooOpa3us: BUIOBOE, TI'€HETUYECKOE, 3KOJOTMYecKoe, reorpaduueckoe, COIHUaIbHO-
9TOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O6oOmmenre U cucTeMaTh3anus 3HAHUW T0 YPOBHSM OPraHHW3alldyd XWBOW MaTepHUU:

OpraHu3aME€HHOM, KICTOYHOM HW MOJICKYIISIPHOM. Hrorosas OIICHKAa 3HAHHUM METOJ0M
OMOJIOrMYECKOT0 TECTUPOBAHM.

I[Inanupyembie pe3yJibTaThl OCBOCHUSI YUeOHOI0 MpeaMeTa
OcBoenune yqe6Horo npeameTa «bnomorusay Ha YPOBHEC OCHOBHOI'O O6HICFO 06p330BaHI/I${
JOJIZKHO oOecrieunBaTh JOCTHXKEHUEC CICAYIOIINUX TUYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX
O6pa3OBaTeJ'II>HBIX PE3YJIbTATOB!

JUYHOCTHBIE PE3YJ/IbTATHI

Ilampuomuueckoe éocnumanue:

* OTHOIIEHHE K OMOJIOTHUM KaK K BaXHOM COCTaBISIONIEH KyJIbTYphl, FOPAOCTh 33 BKJIAJ
POCCHUICKMX U COBETCKMX YYEHBIX B pa3BUTHE MHPOBON OHonoruyeckoil Hayku. ['paxpaHckoe
BOCIUTaHHE:

* TOTOBHOCTb K KOHCTPYKTMBHOH COBMECTHOM JESTENBbHOCTU IIPH BBINOJHEHUU
UCCIIEIOBAaHUI M TPOEKTOB, CTPEMJIEHHE K B3aMMOINOHMMAHHUIO W B3auMonomomu. /lyxoBHO-
HPaBCTBEHHOE BOCIIUTAHUE!

* TOTOBHOCTb OLIEHUBATh MIOBEJICHUE U NTOCTYIIKU C NO3UIUN HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOH KYJIbTYpHI;

* IOHMMAaHHE 3HAYUMOCTH HPABCTBEHHOI'O ACIIEKTA AEATEIbHOCTU YEIOBEKA B MEIULIMHE
1 OHOJIOTHH. DCTETUYECKOE BOCITUTAHUE:

* MOHMMaHHUE pOJM OMOJNOTHH B (POPMUPOBAHUM ICTETUUECKON KYJIBTYphl JMYHOCTH.
Llennocmu nayuno2o nosHanusi:

* OpHEHTalMsi Ha COBPEMEHHYIO CHCTEMY HAyYHBIX IpPEJICTaBICHHH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBA3SX YeJIOBeKa C IPUPOIHOI U COLMANBHON cpeioii;

* IOHUMAaHUE POJIM OMOJIOTHUYECKOH Hayku B (YOPMUPOBAHMM HAYYHOI'O MUPOBO33PEHMS;
pa3BUTHE HaydyHOW JIIOOO3HATENBHOCTH, HMHTEpeca K OMOJIOTMYECKOH HayKe, HAaBBIKOB
HCCIIEI0BATENIBCKON JAESITEIBHOCTH.



Dopmuposanue Ky1bmypsbl 300pPOBb.

* OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 370POBBIN 00pa3 KU3HU
(3m0poBO€ TUTaHWE, COOMIOCHIE TUTHCHUYECKUX MPABUI U HOPM, COATAHCHPOBAHHBIN PEXUM
3aHSTHH U OTIbIXA, pEryysipHas GU3HUecKasi akTUBHOCTH);

* OCO3HAHWE TOCIEACTBUI M HEMPUSATUE BPEAHBIX MPHUBBIUEK (YIIOTPEOICHHUE aTKOTOJIS,
HAapKOTHKOB, KypeHHE) W WMHBIX (opMm Bpena aisi (PU3MUECKOTO W TCUXUYSCKOTO 3JI0OPOBBS; *
coOJroIcHHe TTPaBUII OE30IMACHOCTH, B TOM YUCJIC HABBIKK 0€3011aCHOTO IMOBECHWS B IIPUPOIHOMN
cpene;

* cOpPMHUPOBAHHOCTh HABbIKA PEQIICKCHH, YIPABICHUE COOCTBEHHBIM SMOIIMOHAIBHBIM
COCTOSTHUEM.

Tpyoosoe éocnumanue:

* AKTUBHOE y4aCTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKaX CeMbH, IITKOJIBI, TOPO/Ia,
Kpasi) OMOJIOTHYECKOM U SKOJIOTHUECKON HAIPABICHHOCTH, HHTEPEC K MPAKTUICCKOMY N3yICHHIO
npodeccuit, CBA3aHHBIX C OMOJIOTHUEH.

Oxonocuueckoe socnumanue:

* OpPHCHTAMS HA IPUMEHEHHE OMOJIOTHMYSCKUX 3HAHUH TPU PEIICHUH 3a7ad B 00JacTH
OKpYKaroIlen Cpeibl;

* 0CO3HAHKE YKOJOTHYCCKHUX MPOOJIEM U IyTeH UX PEIICHUS;

* TOTOBHOCTh K YyYaCTHIO B TIPAKTHYECKOW  JEATCIBHOCTH  OKOJOTHYSCKOM
HaIPaBJICHHOCTH.

Aoanmayus obyuaroujecocs K UsMEHAWUMCS YCA0BUIM COYUATILHOU U NPUPOOHOU CPeObl .

* aJICKBaTHAs OI[CHKA U3MEHSIONUXCS YCIIOBUH;

* TMPUHATHE pPEIIeHUS (MHIUBHUIYAIbHOE, B TPYIIE) B W3MEHSIONIUXCS YCIOBUAX Ha
OCHOBAHUWU aHAJIM3a OMOJIOTUUECKOU HHPOPMAIINH;

* MUIAHUPOBAHUE JICHCTBHI B HOBOW CHTyallMd HAa OCHOBAHWU 3HAHUN OMOJOTHYECKHUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJIbTATHI

YHuBepcajibHble MO3HABATEIbHbIE el CTBUS

baszosvie nocuueckue oeticmeus:

* BBISBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NPH3HAKH OHOJOTHUYECKHX OOBEKTOB
(sBIIEHU);

* YCTaHABJIWBATh CYIICCTBEHHBIH NpH3HAK KJIACCU(PHUKAUKA OHOJIOTHYECKUX OOBEKTOB
(sBJIEHUHN, TPOIECCOB), OCHOBAHUS i OOOOINEHHWS M CPaBHEHHUS, KPUTEPHH IPOBOJIUMOTO
aHanu3a; ¢ y4€TOM MPEIOKEHHON OHOJIOTMYECKOW 3aJayi BBISBIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHs B paccMaTpUBaeMbIX (hakTax W HAOMIOIEHUAX; MpemiaraTb KPUTEPHH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEH M MMPOTHBOPCUHI;

* BBIABIATH JehUUUTHI WHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX JUIS PpeUICHUs
IMOCTAaBJIEHHOM 3a1a4H;

* BBISBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U MPU M3YYCHUU OUOJIOTMYECKUX SBICHUM U
MIPOLIECCOB; JIeTaTh BHIBObI C HCIIOIb30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKTIOUYEeHUH TI0 aHaJIOTUH, POPMYITUPOBATH TUTIOTE3bI O B3aUMOCBS3SX;

* CaMOCTOATENbHO BBIOMpaATh CMOCOO pelieHuss Y4eOHOM OMOJIOTHYEeCKO 3amadyu
(cpaBHUBaTh HECKOJHKO BapUAHTOB peEIICHHs, BHIOMpaTh Hauboliee MOAXOIANINI ¢ y4ETOM
CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHEB).

Baszosvie uccneoosamenncrue oeticmeus.

* KCMOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

* popmynHpoBaTH BOMPOCH], (PUKCUPYIOIIUE Pa3phIB MEXY PealbHBIM U JKeJIaTelbHbIM
COCTOSTHUEM CHTYalluH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABIMBATh HCKOMOE U JIAHHOE,

* ¢opMupoBaTh TUNOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX CYXICHUW, apryMEHTHUPOBAThH
CBOIO MO3HIUI0, MHCHHC;



* MPOBOJUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IIJIaHYy HaONIOACHUE, HECIIOKHBIHI
OMOJIOTUYECKUN SKCIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE IO YCTAaHOBJICEHHUIO OCOOCHHOCTEH
Oouosornyeckoro oObekTa (mpolecca) M3y4YeHHs, HPUYMHHO-CIEJCTBEHHBIX CBS3€H U
3aBUCHUMOCTEH OMOIIOTHUECKUX 0OBEKTOB MEXIY COOOIA;

* OIICHMBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh WMH(MOPMAIHMIO, TMOIYYECHHYIO B XOJE
HAOJIOICHUS ¥ SKCIIEPUMEHTA;

* CAMOCTOSTENFHO (POPMYIHPOBATH 000OIIEHHUS U BBIBOIBI IO PE3YJIbTaTaM IMPOBEIEHHOTO
HAOJIOIEHUs], SKCIEPUMEHTa, BIIQJAECTh MHCTPYMEHTAMH OIIEHKU JIOCTOBEPHOCTH IOJyYEHHBIX
BBIBOJIOB U 00OOIIEHHIA;

* IPOrHO3MPOBATh BO3MOKHOE JalIbHEHIIIEE pa3BUTHE OMOJIOIMUYECKUX IPOLIECCOB U UX
MIOCIIC/ICTBUS B AHAJIOTHYHBIX HJIM CXOJTHBIX CUTYAIUIX, & TAKXKE BBIABUTATh MPEATIONOKEHHS 00
WX Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Paboma c ungopmayueri:

* NMPUMEHATh PA3JIMYHbIE METOJbI, MHCTPYMEHTHI M 3alpoChl MPH TOUCKE M OTOOpE
OnoIOTHYEeCKON MH(POPMALIUN WM JaHHBIX M3 UCTOYHUKOB C YUETOM IMPEIUIOKEHHOW yueOHOM
OMOJIOTUYECKOH 3a/au; BHIOMpATh, aHATM3HPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH
OMOJIOTMYECKYI0 HH(OPMALIMIO Pa3INYHbIX BUJOB U (hOpPM NpeacTaBICHUS;

* HaXOJWTh CXOJHBIC apryMEHTHI (TIOATBEPIKIAFOIINE FITH OMTPOBEPTAIOIINE OJTHY U TY JKe
UICI0, BEPCHUIO) B PA3IHMYHBIX HH(POPMAIIOHHBIX UCTOYHUKAX;

* CaMOCTOSITEIbHO BBIOMpPATh ONTUMANbHYIO (GOpMYy MpelIcTaBieHHUs] HH(OpMALUU U
WLTIOCTPUPOBATH pPelIaeMble 3a/1a4d HECIIOKHBIMU CXEMaMH, TUarpaMMaMH, HHOW TpaduKoi U
MX KOMOMHAIUAMHU;

* OIICHUBATh HAJAEKHOCTh OMOIOTUIECKON WH(POPMALIUHU TT0 KPUTEPHSIM, TIPEIII0KEHHBIM
yUUTENEM UIU CPOPMYIHMPOBAHHBIM CAMOCTOSITENIBHO;

* 3a[IOMHHATh ¥ CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(POPMALIUIO.

Yuusepcanvuvie kommyHukamugnvie 0eticmsusl

Obuwenue:

* BOCHpHUHUMATh U (GOPMYJIHUPOBATH CYXKJIEHHs, BbIpaXaTb SMOLMHU B Ipolecce
BBITIOJTHEHHS TIPAKTUYECKUX U JIAOOPATOPHBIX padoT;

* BbIpaXaTh ce0s (CBOIO TOUKY 3PEHHUs) B YCTHBIX M NMCbMEHHBIX TEKCTaX;

* pacno3HaBaTh HeBepOaJbHbIE CpeJCTBA OOIIEHUsS, NOHUMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, 3HaTh U PACIO3HABATh MPEANOCHUIKA KOH(QIMKTHBIX CUTYalluii U CMAr4aTh KOH(IIUKTHI,
BECTH [1€PETOBOPHI;

* IOHUMATh HaMEpPEHUsI IPYTUX, MPOSABIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOH (opme GOopMyIINpOBaTh CBOU BO3PAXKEHUS;

* B XOJI¢ JMANOra W/Miu JTUCKYCCHM 3aJaBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMoil
OMOJIOTUYECKOHN TEMbI U BBICKa3bIBATh UJIE€HU, HALIEIIEHHbIE Ha pellleHue OMOJIOrMUeCcKOn 3aJauu U
noJiep>kanue O1aroxenaTeaIbHOCTH OOLIEHHUS;

* COIIOCTaBJATh CBOM CYXJAEHHUS C CYXACHUAMU JpPYTUX YYaCTHUKOB JHajora,
oOHapyXH1BaTh pa3Inyie U CXOJCTBO MO3ULIUH;

* nyONMYHO NPEACTABIATh PE3yJAbTAaThl BBINOJHEHHOTO OHOJIOTMYECKOIO OIbITa
(3KCIIepUMeHTa, UCCIIe0BAHMS, TPOCKTA);

* CaMOCTOATENbHO BbIOMpPATh (OpPMAT BBICTYIUIEHUS C Y4ETOM 3ajauy Mpe3eHTAluu U
0COOEHHOCTEH ayTUTOPUH U B COOTBETCTBHH C HUIM COCTAaBIIATh YCTHBIE U MMCbMEHHBIE TEKCTHI C
HCIOJIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAJIOB.

Cosmecmuas 0esmenbHOCMb (COMPYOHUUECNBO)!

* MIOHUMATh U UCIOJIB30BATH MPEUMYILECTBA KOMAaHAHON U MHAMBUIAYAIbHOU pabOThI MpH
peleHN KOHKPETHOM O1nosiorndeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPHUMEHEHHS
IPYNIOBBIX (POPM B3aUMOJICHCTBUS IPU PEIICHUH ITOCTABICHHOH yueOHoi 3a1aun;

* IPUHUMATh 1EJIb COBMECTHOM JESTEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUSA MO €€
JOCTIDKEHHUIO: PaclpelessiTh pPOJH, JOTrOoBapUBAaThCs, OOCYXJAaTh IPOLECC U pe3ylbTaT



COBMECTHOH paboThI; yMeTh 000OIIAaTh MHEHHUS HECKOJBKUX JIONEH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTB, BBITIOJIHATH MOPYUEHUS, IO TIHHATHCS;

* [UTAHUPOBATh OPTaHU3ALUIO0 COBMECTHOM PabOTHI, OMpPEENsATh CBOIO poib (C yu€ToM
MPEANOYTEHU U BO3MOXKHOCTEW BCEX YYACTHMKOB B3aUMOJCHCTBHS), pacHpeleisaTh 3aqauyu
MEX]ly YJICHaMH KOMaHJbI, y4acTBOBaTh B TPYNIOBHIX (opmax paboTsl (0OCyxaeHHs, oOMeH
MHEHHSIMU, MO3TOBBIE IITYPMBI U HHBIE);

* BBIIOJHATh CBOIO YacTh PabOThI, JOCTUIATh KAaue€CTBEHHOIO pe3yJbTaTa IO CBOEMY
HaIPaBJIEHUIO U KOOPJUHUPOBATH CBOU ACUCTBUS C APYTUMU YJIEHAMU KOMaH/Ibl;

* OLIEHMBATh KAaYECTBO CBOET0 BKJIAAA B OOIIMIA MPOJIYKT O KPUTEPUAM, CAMOCTOSTEIBHO
cOpPMYIMPOBAaHHBIM yYaCTHUKAMHU B3aWMOJICHCTBHUS; CPAaBHUBATH DPE3YJAbTATHI C HCXOJHOM
3aaueid M BKJIQJ KaKJIOTO 4YjeHa KOMaHIbl B JOCTH)KEHUE pE3yJbTaTOB, paslelsiTh cdepy
OTBETCTBEHHOCTH U MPOSBIIATH TOTOBHOCTH K MPEJOCTABIECHUIO OTYETA MEpe]] IPYIIO;

* OBJAACTh CHUCTEMOM YHMBEPCAJIBHBIX KOMMYHHMKAaTUBHBIX JEHCTBHH, KOTOpas
obecnieunBaeT C(HOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOIMOHAIBHOTO HMHTEIUIEKTa
00yJaronuxcs.

Ynueepcanvnvie pecynamuenvie oeitcmeusn

Camoopeanuzayus:

* BBISBJISITH POOJIEMBI JJISl PEIIeHUs B )KM3HEHHBIX M YYEOHBIX CHUTYaIUsX, UCIIOJb3Ys
OMoJIOTHYeCKUEe 3HAHUS;

* OPUEHTUPOBATHCSA B Pa3IMYHBIX MOJXOJaX MPHUHATHS pelleHUuH (MHAUBUAyaIbHOE,
MIPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUH TPYIIOi);

* CaMOCTOSITEIbHO COCTaBJIATh aJTOPUTM pPELIEHHs 3aJadyd (WM €ro 4acTh), BHIOMpATh
crocob pemieHUs y4yeOHONW OuoIOTMYecKOM 3agaunM C y4ETOM HMMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh NpeAaraéMble BapUaHThI PEIICHUI];

* COCTaBJIAThH IUIaH JEWCTBUH (MJaH peayn3allii HAMEYEHHOIO alrOpUTMa pELICHHs),
KOPPEKTHPOBATh MPEATIOKEHHBII aITOPUTM C yU4ETOM MOITYYSHHS HOBBIX OMOJIOTMYECKUX 3HAHUHN
00 M3ydyaeMoM OHOJIOTHYECKOM OOBEKTE;

* 1e71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxoumpons (peghnexcus):

* BJIaJIETh CIIOCOOAMH CAaMOKOHTPOJIS, CAMOMOTHUBALIMY U pPe(IeKCUH;

* JaBaTh aJI€KBATHYIO OLICHKY CUTYallUH U MpeJylaraTh IUlaH e€ N3MEHEeHHUS;

* YYUTBIBATh KOHTEKCT U IPEIBUAETh TPYIHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh IpHU
pemieHMr y4eOHOW OHOJIOTMYECKOM 3ajaud, aJanTUpOBaTh pEIIEHHE K MEHSIOLMMCS
00CTOATENILCTBAM;

* 00BACHATH IPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHSI) PE3YJIbTaTOB JIATEIbHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY, YMETh HaXOJAUTh MO3UTUBHOE B POU3O0ILEIIIEH CUTYaINH;

* BHOCUTb KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE HOBBIX 00CTOSITEILCTB, U3MEHUBLIMXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM.

OmoyuonanbHblll UHMENNeKm:

* pa3nn4aTh, Ha3bIBATh U YIPABIATH COOCTBEHHBIMH SMOLUAMH U SMOLUSAMHU JPYTUX;

* BBISBJIATH U aHAIM3UPOBATH MPUYHHBI SIMOLIHIA;

* CTaBUTH ce0s HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTUBBI U HAMEPEHHUS APYTroro;

* PEryaupoBaTh CHOCOO BBIPaKEHUS SMOLIUH.

Ipunamue cebs u opyeux:

* 0CO3HAHHO OTHOCHUTHCS K IPYTOMY UEJIOBEKY, €0 MHEHUIO;

* IpU3HaBaTh CBOE MPaBO HA OLIMOKY U TaKOE K€ MPaBo JPYroro;

* OTKPBITOCTh ce0€ U IPYTUM; * 0CO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIAJETh CHUCTEMOW YHUBEPCAIbHBIX Y4EOHBIX PETYISITUBHBIX AEHCTBHM, KOTOpas
oOecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3MIUA
JMYHOCTH), W IKU3HEHHBIX HABBIKOB JIMYHOCTH (ympaBiieHus co0O0#, CaMOIUCHMILIMHBL,
YCTOMYHMBOTO MTOBEACHMUS).



Ilpeomemuvimu pezynomamamu u3zyuenus npeomema «buonozun» 6 10 kKnacce
AGNAIOMCA CN1e0YyIOU{Ue YMEHUA:

1) chopMuUpOBaHHOCTH MPEACTABICHHA O POJIM U MECTe OHOJIOTHM B COBPEMEHHOM
HAyYHOM KapTUHE MHpa; IOHMMaHUE pOJM OHOJOTHMH B (OpPMUPOBAHMM Kpyrozopa u
(GyHKIMOHATBFHON TPAMOTHOCTH YEJIOBEKA ISl PEHICHUS PAKTHIECKUX 3aj1a4;

2) BiaJIleHHE OCHOBOIIOJIATAIONIMMHU TIOHSATHSAMH U TIPEJICTABICHUSME O KHBOW MPUPO/IE,
e€¢ YpOBHEBOW OpraHM3allid U OSBOJIONHMH; YBEPEHHOE TOJBh30BAHHWE OHOJIOTHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BnazeHWe OCHOBHBIMH METOJAMH HAayYHOTO TIO3HAHHS, WCHOJIb3yeMBbIMU IIPH
OMOJIOTUYECKUX HCCIENOBAHMUIX JKUBBIX OOBEKTOB M OKOCHUCTEM: OIMCAaHHWE, W3MEPEHHE,
MpOBeIeHNE HAOIIOICHNUH; BBISIBIICHUE U OIIEHKA aHTPOTIOT€HHBIX H3MEHEHUH B PUPO/IC;

4) chopMUPOBAHHOCTb YMEHUIN OOBICHATH PE3Y/IbTAThl OMOJOTHYECKHX SKCIIEPUMEHTOB,
pemaTh 3JIeMeHTapHbIe ONOJIOTHYECKUE 3a/1a4H;

5) cdhopMHPOBAHHOCT, COOCTBEHHOW TO3UIMKA TIO0 OTHOIIEHHUIO K OHOJIOTHYECKOM
nH(pOpMAIINH, TIOTYIaeMOH M3 Pa3HBIX UCTOYHUKOB, K TII0OATBHBIM 3KOJIOTHYECKHM MpoOIieMam
U TIYTSIM UX PEIICHHS.

Ilpeomemmnvimu pezynomamamu uzyuenusa npeomema «buonocua» 6 11 knacce
AGNANOMCA CN1EOYIOUUE YMEHUA:

e OObscHATH: posb OuoNOrMK B (OPMUPOBAHWU HAYYHOTO MHPOBO33PEHHUS; BKJIAJ]
OMOJIOTHYECKUX TeOpHil B (HOPMUPOBAHKHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI
MHpa; €IWHCTBO JKMBOM W HEXKHUBOW TPHUPOJBI, POJCTBO JKHBBIX OPraHU3MOB;
OTPULIATENILHOE BIIMSHUE AJKOIOJIsl, HUKOTHHA, HAPKOTMYECKUX BELIECTB HA pPa3BUTHE
3apoJiplllla 4YEJOBEKAa; BIMSHME MYTarecHOB Ha OpPraHW3M YEJIOBEKa; B3aWMOCBS3H
OpPraHMU3MOB M OKPYKAIOIIEH Cpe/ibl; IPUYNHBI IBOJIOLINH;

e Pemare snemMeHTapHble OHOJOTMYECKHE 3aJaud; COCTABIATH JJIEMEHTAPHBIE CXEMBbI
CKpELIMBAHMS U CXEMBbI IIEPEHOCA BEIIECTB U SHEPTUH B SKOCHCTEME;

e OmnuceBaTh 0c06€H BUAA 10 MOP(OJIOTUUECKOMY KPUTEPHIO;

e BpiBiATH NpUCHOCOOIEHUSI OPraHU3MOB K cpelie OOMTaHMs, UCTOYHUKU MYTarcHOB B
OKpYXaIOLLEH Cpesie, aHTPOIIOT€HHbIE U3MEHEHUS B SKOCUCTEMAX CBOE MECTHOCTH;

e CpaBHHUBaTh: OuoJOrMyeckre OOBEKTHI, MPOIECCHl W JIeNaTh BBIBOJABI HAa OCHOBE
CpPaBHEHUS,

e AHanu3upoBaTh U OLICHUBATH PA3JUYHbIC TMIOTE3bl CYIIHOCTU XKU3HH, IPOUCXOXKICHUS
KU3HU U 4YEJIOBEKa, TJI00aJbHBIE SKOJIOTHMYECKHEe MpoOJIIeMbl U MYTH HUX pPEIICHHUS,
MOCJIEJICTBUSL COOCTBEHHOM ACSITENFHOCTU B OKPYXKAIOIIEH Cpee;

e Haxonuts uHopmanuo o OU0IOrHYECKUX 00BEKTaX B PA3IMUHBIX HCTOUHUKAX (Y4eOHBIX
TEKCTaX, HAyYHO-MOMYJISPHBIX H3JAHMUSIX, KOMIIBTEPHBIX 0a3zax IJaHHBIX, pecypcax
WuTepHera) 1 npakTUYECKH MX UCTOIb30BaTh;



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC (35 HACOB)

Ha3zeanue Tema ypoka OcHogHble 6udbl OesamenbHOCHmU 00yYaouuUxXcs Hcnonvzosanue 060pyoosanus
pazoena uenmpa «Touka Pocma»
Beeoenue 6| 1. Conepxanune u | Ciymanue oObSICHSHUH YUUTEIS.
Kypc oo6wen | ctpyktypa  Kypca | CamocrosTenbHas paboTa ¢ yueOHUKOM.
ouonocuu (4 | oOeit  OuoOJIOTHH.
u). OcHOBHEIE
CBOICTBA XKHU3HHU.
2. YpoBHU p ONeKTPOHHBIE TaOJIUIIBI U MIJIaKaTHI.
abora ¢ pasgaTOYHbIM MaTCpHUaIOM.
OpraHu3aruu

JKUBOW MaTEpHUH.

Cnymanue 0ObsICHEHUI yUUTEsl.
CamocTosTenbHas paboTa ¢ ydeOHUKOM.

3. 3HaueHne
MPAaKTUYECKOMN
onosornu. Mero bl
OMOJIOTHYECKUX
HUCCIIEJOBAHUM.

Cnymanue 0ObsICHEHUI yUUTEsl.
CamocTtosTenbHas paboTa ¢ yaeOHUKOM.
OT100p U cpaBHEHHE MaTepHaa 0 HECKOJIbKUM UCTOYHHUKAM.

4. XKuBoit mMup wu
KYJIbTYpa.

Crnymranue oObsICHEHUH YIUTEIIs.
CamocTtosrenbHas paboTa ¢ yaeOHUKOM.
PaGora ¢ kapToukamu.

PaboTa B mapax.

buocgpepnoiii
YpoeeHb
arcuznu (7 u).

1. Vyenne 0
ounocdepe.

Crnymanue oObsSICHEHUH YUUTEIIs.
PaboTa B mapax.
PaGora B rpynmax.

2. IIpoucxoxaeHue
’KHMBOTO BEILECTBA.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObICHEHUH yauTes.
CamocrositenbHas paboTa ¢ y4eOHUKOM.

3. buonornueckas
3BOJIIOLIUA B

Craymanue 0ObICHEHUH yaUTes.
CamocrositenbHas paboTa ¢ y4eOHUKOM.




pa3BUTUHI Pabora ¢ kapToukamu.
ouocdepsl. Pabora B mapax.
Pabora B rpynmax.
[ToaroToBka K KOHTPOJBHOU padoTe.
[ToBTOpEHNE NPONAEHHOIO MaTepUaIa.
4.  KoutponbHas | Pemenue 3a1anuii KOHTpOJIbHON pabOTHI.
pabora No 1.
5. buocdepa xak | Ciymanue oObSICHEHUH YUUTEIS. DNEeKTPOHHBIC TAOHIIBI M IJIAKATHI.
riobanpHas Pemenue 3anau.
IKOCHUCTEMA. PaboTa B mapax.
KpyrosopoTt OcTaBneHue Kiacrepa.
BEIIIECTB B | Pa3bop xmacrepa y mockw.
IPHUPOJIE.

6. UYenoBek Kak
XKUTeNb Ouochepsl
U €ero CcBMb C
MPUPOJOH.

PaboTa ¢ pa3naTouHBIM MaTepHaIOM.
Cnymanue 0ObsICHEHUI yUUTEsl.
CamocTtosTenbHas paboTa ¢ yaeOHUKOM.

7. DKOJOTUYECKHE
dakTopel W HX
3HAYECHUE.

PaGora ¢ pa3gatouyHbIM MaTepHaioM.
Crnymanue 0ObsSICHEHUH YIUTETIS.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.

PaboTa c repbapHBIM MaTepuaIoM

Buozeouenom
uueckui
YpoeeHb
arcu3nu (8 u).

1. buoreonenos kak

0COOBIll  ypOBEHB
OpraHu3aIuu
JKM3HU, OWo- H
IKOCHCTEMA.

PaboTa B mapax.

PaboTa B rpynmnax.

Pabota ¢ yueOHHKOM.

PaGora ¢ pa3gato4yHbIM MaTepUaIoM.
3anoJiHeHUE CBOJHOUN TaOINIIEL.

2. CtpoeHue wu
CBOMCTBa
OHOreoleH03a.

CocraBneHue 6UOreo1eHO30B.
Pa36op crpoenus BI'LL.
PaGora B rpynmax.

PaGora 1o kapToukam.

BJ'ICKTpOHHBIe Ta6J'II/II_IBI H I1J1aKaTHhI.

3. JIaboparopHas
pabota Ne 1.
«IIpucnoco6ieHHO
CTh PACTEHUHN U

PaboTa B mapax.

Pabora c repbapusmu.

BrisiBneHue 3akOHOMEPHOCTEH MPUCIIOCOONIEHHOCTH pPAacTeHUd U
JKMBOTHBIX K YCIIOBHUSIM KU3HHU B JIECHOM bI'L[».

udposast 1abopaTopus 1Mo 3KOJIOTHH (JTATUYNK
OCBEIICHHOCTH, BIKHOCTH M TEMIIEPATYPHI)
Pabota ¢ repbapHbIM MaTepuanom




KHUBOTHBIX K
YCJIOBHUSAM KHU3HU B
JECCHOM

®opmynupoBaHUE BHIBOJIOB 110 J1a00OpaTOpHOI padoTe.

OHOIreOLIEHO3EM.

4. CosmectHas | Ciiymanue 0ObsICHEHUN YIUTEIS.

KU3Hb BHUAOB B | PaboTa ¢ yaeOHHKOM.

OnoTreoIeHo3e. PaboTa mo yueOHbIM KapTaMm.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

5. KonrponbHas | Pemenue 3aganne KOHTPOJIbHON paOOTHI.

pabota No 2.

6. [Ipuuune! | PaGoTa B rpynnax.

YCTOWYMBOCTHU Pa6ora ¢ yueOHUKOM.

OMOreo1eHO30B. PaGora ¢ pa3gatouyHbIM MaTepHaioMm.

Ananms AHanmu3 KOHTPOJIBHOM pabOTHI.

KOHTPOJIBHOM Hcnpasnenne ommbOK, TOMYIMIEHHBIX HA KOHTPOJBLHOM paboTe.

paboTHI.

7. 3apoxIeHue u
CMeHa

PaboTa B rpynmax.
PaboTa ¢ yueOHHKOM.

DIeKTPOHHBIE TAOTUIIBI U TIAKATHI.

OHMOr€eO0IlEHO30B. PaboTa ¢ pa3gaTtouHbIiM MaTepraIoOM.
8. Coxpanenue | Pabora B mapax. [udposast mabopaTopwsi MO IKOJIOTHUH
pazHooOpa3us PaboTa B rpynmnax.
BI'Ll. Crnymanue 0ObsSICHEHUH YUUTEIIs.
DKOJIOTHYECKHE PaGota ¢ npo6ieMHBIMH BOITPOCAMHU.
3aKOHBI OO6cyx1eHue OTBETOB.
MIPUPOIOIIOJIE30BAH
sl
Ilonynayuonn | 1. Bun, ero Cnymanue 0ObsICHEHUI yIUTEIsl. Pabora ¢ repbapHbIM MaTepuaIoM
0-6U008601 KpUTEPUU U CaMmocTtosTenpHas padoTa ¢ yaeOHUKOM.
ypoeeHb CTPYKTYypa. PaGora ¢ kapToukamu.
acusnu (16).

2. JlaGopaTopHas
pabota Ne 2.

Pabora B mapax.
Pabota c repbapusMu.

[Mudpoas 1abopaTopus 1Mo HIKOJIOTUH (TATUUK
OCBEIIICHHOCTH, BIKHOCTH U TEMIIEPATYPHI)




«Mopdodonoruuecku
€ KpUTEpUH,
UCTIOJIb3yeMbIe TIPU
OTIpeJeTICHNI
BHJIOBY.

PaboTa mo MopdosoTn4ecKuM KPUTEPHSIM.
Pabora Ha omnpeiesicHre BUIOB.
dopmynupoBaHKe BHIBOJIOB 10 JIAOOpATOPHOM padoTe.

Pabora ¢ repbapHbIM MaTepHUaIoOM

3. Tomymsimmst kak
dbopma

PaboTa ¢ pa3naTouHbIM MaTepHAIIOM.
Crnymanue oObSICHEHUH yIUTEIS.

CYIIECTBOBaHHS

ym CamocrosrenbHas paboTa ¢ y4eOHUKOM.
BUJA, oco0las
TeHeTHUYEeCKas
cucreMa "
OCHOBHAsI CIMHHIIA
SBOJTIOIUH.
4. DNIeKTPOHHBIE TAOTUIIBI U TIAKATHI.
B 5 PaboTta ¢ pa3gaToyHBIM MaTepUaIoM.

nnoo0pa3oBaHue .

A000P Crnymranue 0ObICHEHUH YIUTETIS.
— nporecc
po CamocTtosTenbHas paboTa ¢ yaeOHUKOM.

BO3HHKHOBCHUS

HOBBIX BHIOB Ha
3emiie.

5. OTtanel
MIPOUCXOKICHUS
4JeJI0BeKa.

PaGora ¢ pa3gatouyHbIM MaTepHaioM.
PaboTa c xapToii ypoka.
3akperuieHre 3HaHUM 10 TeME.
[ToaroroBka K KOHTPOJBHOM padoTe.

BHCKTpOHHBIC Ta6J'II/IHBI U Ij1akathbl.

6. KonTponbnas
pabota No 3.

Pemenne 3aganuii KOHTPOJIBLHOM pabOTHI.

7. UYenoBek Kak
YHUKQJIbHBIA  BUJ
)KUBOW  TIPUPO/IBI.
Anamms

PaGora ¢ pa3gatouyHbIM MaTepHaioM.
PaGora ¢ kapToii ypoka.

Anamms OI_HI/I6OK, JOIMYIICHHBIX Ha KOHTpOHLHOﬁ pa60Te.

KOHTPOJILHOU
paloThI.
8. Uctopus | Caymanue 0ObICHEHUH yaUTes.

Pa3BUTUA

CamocrositenbHas paboTa ¢ y4eOHUKOM.




9BOJIFOLIMOHHBIX OT100p U cpaBHEHHE MaTepUaIa MO HECKOJIBKUM HUCTOYHHUKAM.
nien.

9.  Cospemennoe | Pabora ¢ pa3gaTrouHbIM MaTepHaIOM.

yueHUe 00 | Crrymanue oObsICHEHUH YUUTEIS.

IBOJIIOIUH. CeMUHapCKOe 3aHSTHE.

10. Pesynbratel | PaboTa ¢ pa3naTouyHbIM MaTEpUATIOM.

oo U ee | Cimymanue oObSICHEHUI YIUTEIS.

OCHOBHbIE CeMuHapckoe 3aHATHE.

3aKOHOMEPHOCTH.

11. OcnoBnble | PaboTa ¢ pa3naTo4HbIM MaTepHATIOM.

HaIlpaBJICHUs Cnymanue 0ObSICHEHUI yUUTEs.

SBOJIIOIUH. CeMUHapCKoOe 3aHSTHE.

12.  Ocob6ennoctu | Ciymanue 0ObICHEHUN yUUTEsl.

MOMYJIALIMOHHO- Pa6ora ¢ npobneMHBIMU CUTYAITUSIMU.

BHJIOBOTO  ypoBHs | Pa3z0op mpeaioxeHuit mo oxXxpaHe MPUPOIHBIX BUJIOB.

KU3HU. Becemupnas
CTpaTerus OXpaHbI
MIPUPOJIHBIX BUJIOB.

13. O0600menne u
CUCTEMATHU3ALINAA
3HAHUH.

[ToBTOpEHME MTPOIACHHOTO MaTepHaa.
PaboTa B mapax.

CamocTtosarenbHas paboTa M0 KapToUyKaMm.
[ToaroroBka Kk KOHTPOJLHOM padoTe.

14. O06oOwmenue u
CHCTEMAaTU3aLH
3HAaHUM MO KypCy
ouomorun B 10
KJ1acce.

[ToBTOpEHME TPOIACHHOTO MaTepUaa.
PaboTa B mapax.

CamocTtodarenbHas paboTa M0 KapToyKaMm.
[ToaroroBka K KOHTPOJBHOM paboTe..

15. WrtoroBas
KOHTPOJIbHAS
pabora.

Pemenue 3aganuii KOHTPOJIbHOM pabOTHI.

16. Amnanus
KOHTPOJIbHOU
paloTBhI.

Pabora Haj omnOKamH.
Paz6op 3a1aHuil KOHTPOJIEHON PAOOTHI.




11 KVIACC (34 HACA)

Hazeanue
pazoena

Tema ypoka

OcHogHble 6udbl OeamenbHOCHmU 00yUaouUXxXc

Hcnonv3zosanue ob6opyoosanus
uenmpa «Touka Pocma»

Opzanuszmenn
blil  YpO6eHb
acusnu (17 u).

1. Oprann3aMeHHbIN
YPOBEHb JKU3HU W
ero poIb B
MIPHUPO/JIC.

Craymanue oObSICHEHUH yIUTEIS.
CamocrosTenpHas paboTa ¢ y4eOHUKOM.

2. OpranmsMm Kak
onocucrtema.
[Tpoueccsr
KUZHECATCILHOCT
Y MHOTOKJICTOYHBIX
OpPTraHW3MOB.

PaboTa ¢ pa3naTouHBIM MaTepHAIOM.
Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosrenbHas paboTa ¢ yaeOHUKOM.

DJIeKTPOHHBIE TAOTUIIBI U TIAKATHI.

3.  Pa3mHoxeHme
OpraHU3MOB.
O1o1I0TBOpEHNE U
€ro 3HauYcHHE.

Cnymanue 0ObsICHEHUI yUUTEIsI.
CamocTtosTenbHas paboTa ¢ yaeOHUKOM.
OT100p U cpaBHEHHE MaTepHaIa O HECKOJIbKUM HCTOUHHKAM.

4. PazButne | Cnymanue oObSICHCHUIN YIUTEISA. DIIeKTPOHHBIE TAOIUIIBI U TJIAKATHI.
opraHu3zma ot | CamocrosiTenbHast paboTa ¢ y4eOHHKOM.

3apOKICHUS no | Pabora ¢ kapToukamu.

CMepTHU PaboTa ¢ npe3eHTanuen.

(oHTOTEHER). [IpocmoTp BHaEeOhparMeHTOB.

5. W3 wucropum | Cnymanue oObICHEHUH YUIUTEIIS.

pa3BUTUA PaGora B mapax.

TEeHETHKH. PaGora B rpynmax.

Pemenune reneTudyeckux 3aaad.

6. H3MeHYMBOCTH
MIPU3HAKOB
opraHm3mMa W ee
THIIBL.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObICHEHUH yauTes.
CamocrostenbHas paboTa ¢ y4UeOHUKOM.
PaboTa ¢ JONOJHUTENBHBIM MAaTEPUATIOM.

DJEeKTPOHHBIEC TAOIUIIBI U TUTAKATHI.
PaboTa c repbapHBIM MaTepuaioM




7. T'eHeTuueckue
3aKOHOMEPHOCTH,
OTKPBITBIE I.
MenaeneM.

Crnymanue oObSICHEHUH yIUTEIS.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
PaGora ¢ kapToukamu.

PaboTa B mapax.

Pabora B rpynnax.

Pemenue renernueckux 3aaay.

DJIEKTPOHHBIE TAaOIUIIbI U TJIAKATHI.

8.  JurubpugHoe

Crnymanue oObSICHEHUH yIUTEIS.

CKpEILMBAHUE. Pemenue nocraBieHHbIX 3a/1a4.
PaboTa ¢ yueOHHKOM.
PaboTa B mapax.
Pa6ora B rpynnax.
Pemenue renernyeckux 3aaay.
9. Pemenne | Cnymanvue 00bsICHEHUHN yauTess.
TeHETHYECKUX Pemenue reneTnueckux 3aaay.
3azad. Pa6ora B mapax.

Pabota y nockwu.

10. JlaGopaTtopHas
pabora  Ne 1.

«Pemienne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 o
TEHETUKEY.

PaboTa B mapax.

BrinosHeHue 3agaHui 10 PEMICHUIO TEHETUYECKUX 3a1a4.

11. T'eneruueckue
OCHOBBI CEJIEKIIUH.
Bxuan H. n.
Basmiiosa B
pa3BuTHE
CEJIEKLIMH.

PaGora ¢ pa3gatouyHbIM MaTepHaioM.
Crnymanue 0ObsICHEHUH YUUTEIIs.
CamocTtosrenbHas paboTa ¢ yueOHUKOM.

3HCKTpOHHBI€ TaGJ’II/IHBI U IIJ1aKaTHhI.

12. I'eneTnka moJja
M HacJeJIOBaHHE,
CIICIIJICHHOE v
TOJIOM.

PaboTa B mapax.
PaGora B rpynmax.
Pemienne reHeTnyeckux 3azad.

BJ'ICKTpOHHBIe Ta6J'II/II_IBI H I1J1aKaTHhI.




13.
HacnencrBenurie
0O0JIE3HH YEJIOBEKA.

Pabora ¢ npe3enranuei.

PaGora ¢ yueOHUKOM.

Paz6op renernyeckux 0oJyie3HEH YeoBeKa.
[IpocmoTp BuIEO(HParMeHTOB.
OO6cyxieHne N0Jy4YeHHbIX 3HaAHUI.

DJIEKTPOHHBIE TAaOIUIIbI U TJIAKATHI.

14. MemuuuHckas
TeHETHKA 31
OCTHKEHHUS
OHMOTEXHOJIOTHH.

PaboTa ¢ pa3naTouHbIM MaTepHAIIOM.
Crnymanue oObSICHEHUH yIUTEIS.
CamocTtosTtenbHas paboTa ¢ y4eOHUKOM.

DJIeKTPOHHBIE TAOIUIIBI U TIAKATHI.

15. TBopuectBO B
KU3HU YeIOBEKa U
oOuiecTBa.

PaboTta ¢ pa3gaToyHBIM MaTepUaIoM.
Cnymanue 0ObSICHEHUI yUUTEs.
CeMuHapCKOE 3aHSTHE.
CocTraBiieHHE MPOEKTA.

[ToaroroBka K KOHTPOJIBHOM paboTe.

16. KonTponpHas

Pemenne 3aganuii KOHTPOIHLHOW pabOTHI.

pabota Ne 1.
17. Hapcto | Cnymanue 0ObICHEHUH YIUTEIIS.
Bupycsl. PaboTa ¢ 10MOTHUTEILHBIM MaTEPHAIIOM.
Bupychbie CocraBneHue Kiacrepa.
3a00J1€BaHMsI. Pa360p BupycHBIX 3a00JIeBaHUIN. DJIEKTPOHHBIE TAOIUIIBI U TUTAKATHI.
Ananus Pabota ¢ BuneodpparmeHTamm.
KOHTPOJIbHOM
paboTHI.
Knemounwti I. Knetounsrii | Cniymianue oObsICHEHUH yUUTEINS. DJIeKTPOHHBIE TAOIUIIBI M TJIAKATHI.
YpoeeHb yYpOBEHb CamocTtosrenbHas paboTa ¢ yaeOHUKOM.
arcuznu (7 w). | OpraHuzanuu OT160p ¥ cpaBHEHHE MaTepHalia M0 HECKOJIbKIUM UCTOYHHUKAM.
JKMBOM MaTepul |
ero poIb B
MIPUPOJIE.
2. Knerxka u ee | Pabota B mapax. Muxkpockon 1nudpoBoit, MUKpOIpernapaTs
CTpOEHHUE. Pab6ora B rpymnmnax.
Opranounst  kak | CocTaBieHUE OMOPHOM TaOIHUIIBL.

CTPYKTYpHBIE

Caymanue 00bICHEHUH yIUTesL.




KOMIIOHEHTEI
ATOILIa3MBL.

IIpoBepka 3HaHUN.

3. Knerounsrit
LIUKIL. Henenue
KJICTKH — MHUTO3 H
MEHO03.

Crnymanue 0ObSICHEHUH yIUTEIS.
PaboTa ¢ MmoybHBIMH TaOJIUIIAMU.
PaboTa ¢ OMOIOrHYeCKUM KOHCTPYKTOPOM.

DJIeKTPOHHBIE TAaOIUIIBI U IJIAKATHI.

4. Crpykrypa u
GbyHKITIT
XPOMOCOM.

Crnymanue oObSICHEHUH yIUTEIIS.
CamocrosTenpHas paboTa ¢ y4eOHUKOM.
PaboTa ¢ kapToukamu.

5. Hcropus
pa3BUTHUS HAYKHU O
KJIETKE.

PaboTa ¢ pa3naTouHBIM MaTepHAIOM.
Cnymanue 0ObSICHEHUI yUUTEs.
CamocTosTenpHas paboTa ¢ yaeOHUKOM.

6. TapmoHms wu
1enecooOpa3HOCTh
B )KMBOU MPUPOJE.

PaboTta ¢ pa3gaToyHBIM MaTepHUaIoM.
Cnymanue 0ObsICHEHUI yUUTEsl.
CamocTtosTenbHas paboTa ¢ yaeOHUKOM.
CeMUHapCKOE 3aHATHE.

[ToaroToBka Kk GMOJIOTMYECKOMY TECTUPOBAHHUIO.

7. buomormyeckoe
TECTUPOBAHUE  TIO
rjiaBse 2.

Pemenne 3aganuii OMOIOTHYECKOTO TECTUPOBAHHMSL.

Monekynapu
blil  YypOBeHb
arcuznu (10 u).

1. MonexkynspHblit
YPOBEHb  JKHU3HHU:
3HaYeHUE U POJIb B
IpHUpoJIE.

PaGora ¢ pa3gatouyHbIM MaTepHaioM.
Crnymanue oObsICHEHUH YIUTEIIs.
CamocTtosrenbHas paboTa ¢ yueOHUKOM.
PaboTa B rpynmnax.

OO6cyx1eHne BOMPOCOB.

2. OcHoBHBIE
XUMHUYECKHE
COEJIMHEHUS KUBON
MaTepuH.
Crpykrypa u
GbyHKITII

PaboTa ¢ pa3naTo4HbIM MaTepHAaIOM.
Caymanue oObICHEHUH yauTes.
CamocrostenbHas paboTa ¢ yueOHUKOM.
PaGora B rpynmax.

BJ'ICKTpOHHBIe Ta6J'II/II_IBI H I1J1aKaTHhI.




HYKJIICMHOBBIX
KHCJIOT.

3. [Ipoueccsl
CHUHTE3a B JXUBBIX
KIICTKaX.

Crnymanue 0ObSICHEHUH yIUTEIS.

CamocrosTenpHas paboTa ¢ y4eOHUKOM.

OT60p U cpaBHEHUE MaTepuaa Mo HeCKOJIbKUM UCTOYHUKAM.
3aroTHeHUEe OTIOPHON TaOIHUIIBI.

DJIeKTPOHHBIE TAaOIUIIBI U IJIAKATHI.

4. [Ipoteccsl
onocuHTe3a Oeka.

Pabora ¢ pa3garouyHbIM MaTepuaioMm.
Pewenne 3anau.

Cnymanue 0ObSICHEHUI yUUTEs.

Pabota ¢ 610I0rMuYecKUM KOHCTPYKTOPOM.

ONEeKTPOHHbIE TaOJINLIbI U IIJIaKaThI.
buonornueckuii KOHCTPYKTOP.

5. MounekynspHsie

Paborta ¢ pa3gaTouHbBIM MaTepUaIoM.

MIPOLIECCHI Pemrenne 3anau.
pacIernaeHus. Cnymanue 0ObsICHEHUI yUUTEIsI.
PaboTa B mapax.
6. Xumnueckoe | Cyrmanue 0ObSICHEHUH YIUTEIA. DIeKTPOHHBIE TAOTUIIBI U TIAKATHI.
3arpsi3HeHue CamocTtosTenbHas paboTa ¢ yaeOHUKOM.
OKpYyKaroen OT60p U cpaBHEHHE MaTepHrasa Mo HECKOJIbKUM UCTOUYHHKAM.
Cpensl kak | CeMHUHapcKoe 3aHsTHE.
rio0anpHas Pa36op npemnokenuii mo 6opb0e ¢ IKOJIOTHIECKUMU TTPoOIeMaMHu.
9KOJIOrHYecKast
npobsema. Bpewms
3KOJIOTUYECKOU
KYJIbTYPBI.
7. 3akmouenue: | Cnymanue 0ObSICHCHUH YIUTEIIA.
CTPYKTYpHBIE CamocTtosrenbHas paboTa ¢ ydeOHUKOM.
YpOBHU OT160p ¥ cpaBHEHHE MaTepHala M0 HECKOJIbKUM HUCTOUYHUKAM.
OpraHu3aIuu
JKMBOU MaTepHH.
8. O6o6menue | PaboTa ¢ pa3gaTroyHbIM MaTepUaIoOM.
3HaHUM 1O Kypcy | Pemenwne 3anay.
ouosorun 11 | 3akperieHne 3HaHUI 1O TEME.
KJracca. ITonroToBKa K KOHTPOJBHOM paboTe.




9. Wrorosas | Pemenue 3a1aHuii KOHTPOJIBHON pabOTBHI.

KOHTPOJIbHAS

pabora.

10. Anamms | McnipaBnenue ommooK.

KOHTPOJIbHOU Pa30op 3ananuii KOHTPOJIbHOM pabOTHI.

paboTHI. Cnymanue 0ObSICHCHUI yIUTEIIs.
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