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Beenenne

Pabouas mporpamma no npeamery «buonorusi», mpenMerHas o0nacte «EcTecTBeHHBIC
HAyKH», COCTaBjeHa B cOOTBeTCTBUU ¢ DenepalibHbIM TOCYAapCTBEHHBIM 00pa30oBaTENIbHBIM
CTaHJApTOM CpeAHero oOmero o0pa3oBaHUs, C YYETOM IIpumepHOI  OCHOBHOU
o0pa3oBaTeNnbHOI MporpaMMbl cpellHero obmiero oOpa3zoBaHuss MuHUCTEpCTBa 00pa30BaHUA U
Hayku Poccuiickoit @eneparuu, 0100peHHOH perieHneM (peneparbHOr0 y4eOHO-METOUIECKOTO
o0beMHeHus 1Mo obmiemMy obpazoBaHuio (TIpoTokos oT 28 uroHsA 2016 1. Ne 2/16-3) u ¢ yuerom
ABTOPCKOHM MporpaMMbl 1o Ouosioruu (6a3oBeiid ypoBeHb) s 10-11 kmaccoB (aBroper: W.b.
Aradonona, B.1. Cuornazos).

1. Ilnanupyembie pe3yabTaThbl 0CBOECHUS
yueOHoro npeamera «buosorus», 10-11 kiacc, 6a30Bblii ypoBeHb

B pesynbrare uzydenus yuebHoro npeamera «buonorus» Ha ypoBHE CpeIHEro oOIero
o0pa3zoBaHus:

BoinyckHUK HA 6230BOM YPOBHE HAYYMTCS:

— packpbIBaTh Ha MPUMEpPax poJib OHONOTHH B (JOPMHUPOBAHMH COBPEMEHHOW HAay4IHOI
KapTHUHBI MUPA U B IPAKTHYECKOM 1€ATEIbHOCTH JIFOICH;

— MIOHMMATh M OIKCHIBaTh B3aMMOCBS3h MEXKIY €CTCCTBCHHBIMHU HayKaMU: OHOJIOTHEH,
bu3nKoN, XUMUEH; ycTaHABIMBATh B3aUMOCBSI3b IPUPOIHBIX SBICHUI;

— TIOHMMAaTh CMBICH, pa3Iu4yaTh W  ONHUCHIBATH CHUCTEMHYIO CBSI3b  MEXKIY
OCHOBOIIOJIATalOIIMMU  OMOJIOTUYECKUMHU TOHSITUSIMH: KIIETKa, OpraHu3M, BHJ, IKOCHCTEMA,
ouochepa;

— HCIMOJb30BaTh OCHOBHBIE METOAbl HAyYHOTO IMO3HAHUA B Y4EOHBIX OMOIIOTHYECKUX
WCCJICIOBAHMSIX, TPOBOJUTH SKCIIEPUMEHTHI TI0 U3YYCHHUIO OMOIOTHYEeCKHX O0OBEKTOB U SIBJICHHI,
OO0BSACHATH PE3yIbTAThI SKCIIEPUMEHTOB, aHATU3UPOBATH UX, POPMYITUPOBATH BHIBO/IBI;

— (QopmMynupoBaTh THIIOTE3bl HA OCHOBAaHUU TPEIJIOKCHHOH OHOJIIOTHYECKOM
uH(pOpMallMU U MpeJiaraTb BApUAHTHI IPOBEPKU TUIIOTES;

— CpaBHUBATH OMOJIOTHYECKUE OOBEKTHI MEKIY COOO0 M0 3a/IaHHBIM KPUTECPHUSM, JIIaTh
BBIBOJIBI U YMO3AK/TFOUEHUS Ha OCHOBE CPABHEHUS;

— 000OCHOBBIBATh EAMHCTBO XUBOW M HEXKUBOW MPHPOJIBI, POACTBO KUBBIX OPraHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB U OKpY’KaloIel cpeibl Ha OCHOBE OMOIIOTHUYECKUX TEOPHUIA;

— MPUBOAWTH MPHUMEPHI BEIICCTB OCHOBHBIX T'PYII OPTaHUYCCKUX COCIUHEHUH KICTKH
(6enKoB, KUPOB, YIIIEBOJOB, HYKIEHMHOBBIX KHCIIOT);

— pacro3HaBaTh KICTKU (IPOKAPUOT M DYKAPUOT, PACTECHUI W KUBOTHBIX) 11O OMUCAHHUIO,
HA CXEMaTHYECKHX H300paKCHUSX; yCTAaHABIMBATh CBS3b CTPOEHUS M (QYHKIMI KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATh MHOTO0O0Opa3ne KIIETOK;

— pacrio3HaBaTh MOMYJISAIMIO ¥ OMOOTUYECKUI BU TI0 OCHOBHBIM MPU3HAKAM;

— OMHKCHIBATH (DEHOTHIT MHOTOKJICTOUHBIX PACTCHUH W KUBOTHBIX TI0 MOP(OIOTHISCKOMY
KPUTEPUIO;

— OOBSICHATH MHOTOOOpa3He OPraHU3MOB, ITPUMEHSIS SBOJTIOITHOHHYIO TCOPHIO;

— KJaccuPUIMPOBATH OUOIOTUYECKHUE OOBEKTHI HA OCHOBAHUU OJHOTO WJIM HECKOJIBKUX
CYIIECTBEHHBIX MPHU3HAKOB (THIBI MATAHUS, CIIOCOOBI JBIXaHHUSI U PAa3MHOKEHUS, 0COOCHHOCTH
pa3BUTHSA);

— OOBSCHSTH MPUYHNHBI HACIIEJCTBEHHBIX 3a00JIEBAHMI;

— BBISIBJIITh U3MEHUHUBOCTH Y OPTaHU3MOB; OOBSICHATH MPOSBICHUE BUIOB H3MEHYHBOCTH,
UCTIOJNB3YS 3aKOHOMEPHOCTH W3MCHYUBOCTH; CPaBHHBATH HACJICJICTBEHHYIO "
HEHACIIEJICTBEHHYIO U3MEHUNBOCTH;

—  BBUBIATH MOPQOJOTHYCCKUE, (PU3NOJOTUYCCKUE, TTOBEICHYCCKHE A anTalliu
OpPTaHU3MOB K Cpejie OOMTaHUS U ACHCTBUIO KOJIOTUUYECKHUX (DaKTOPOB;



— COCTaBJISATh CXEMBI TIepeHOCa BEIIECTB M SHEPTHH B SKOCHCTEME (IIeTH ITUTAHKS);

— TPUBOJUTH JIOKA3aTEIIbCTBA HEOOXOIUMOCTH COXPAaHECHHs OMOpa3HOOOpa3ust s
YCTOMUYMBOT'O Pa3BUTHUS U OXPaHbl OKPYKAIOLIEH CPEIbI;

— OIIEHWBATh JOCTOBEPHOCTH OHMOJIOTMYECKOW HWH(MOpPMAIUHU, TMOJTYYCHHOW U3 pPa3HBIX
HUCTOYHUKOB, BBIICIATh HEOOXOMMMYIO HWH(POpPMAIMIO JUIsl HCIIOJIB30BaHUS €€ B Yy4eOHOU
JIESATEeITLHOCTH M PEIICHUU IPAKTUYCCKUX 3a]1a4;

— MpPEACTaBIATh OHOJOTHYECKYI0 HMH(OpMAIMIO B BUAE TEKCTa, TaOIHIbI, Tpaduka,
JIMarpaMMbl U JIeJIaTh BBIBOJIBI HA OCHOBAHUH IMPEACTABICHHBIX JaHHBIX;

— OIICHUBATh POJb JOCTHKEHUI TCHETHUKH, CENIEKIINH, OMOTEXHOJIOTUH B MPAKTHUECKON
eSTEIbHOCTH YeJIOBEKA U B COOCTBEHHOM JKU3HU;

— OOBSACHATH HEraTHMBHOE BIUSHUE BEHICCTB (AJTKOTOJS, HUKOTHHA, HAPKOTHUYECKUX
BEIIIECTB) Ha 3apOJIBIIIIEBOE Pa3BUTHUE YEIOBEKA;

— OOBSICHATH IMOCJICICTBUS BIMSHIS MyTarcHOB;

— OOBSACHSITH BO3MOKHBIC TPUYMHBI HACJICACTBEHHBIX 3a00JICBaHUM.

BoinyckHuk Ha 6a3080M yposHe NOYHUUM 603MOHCHOCHb HAYUUMDBCA:

— oasamb HayuyHoe O00BACHeHUe OUONocUYeCKUM (HaKmam, nNpoyeccam, sJ1eHUsIM,
3AKOHOMEPHOCMAM, UCHONB3YS OUOSI02UYECKUE MeopuU (K1emOoUHYI0, 280II0YUOHHYIO), YYeHUe O
ouocghepe, 3aKonbl HACIEOCMBEHHOCMU, 3AKOHOMEPHOCMU UBMEHYUBOCMIU,

— XapaKkmepuzo8ams CO8PeMeHHble HANPAGIeHUsl 8 PA36UMuU OUOLOSUU, ONUCHIBANb UX
B03MOIICHOE UCNOTIL30BAHUE 8 NPAKMUYECKOU 0esIMeNbHOCIL,

— CpasHU8amsv cnocoowl OeneHust KiemKku (Mumo3 u metios);

— pewiams 3a0a4u Ha nocmpoenue paemenma emopoti yenu [JHK no npeonoocennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /[HK;

— pewams 3a0ayu Ha onpeoenenue KOIULecmaea XpoOMOCOM 8 COMAMUYECKUX U NONOBbIX
KIemKax, a makdce 8 KIemKax nepeo Hayaiom OeleHus (Meto3a uiu Mumo3a) u no e2o
OKOHYAHUU (OJI51 MHO2OKIIEMOYHbBIX OPCAHUIMOB);

— peuiams ceHemuuecKue 3a0aiu Ha MOHOSUOPUOHOE CKpewueanue, cOCmasiams cxembl
MOHO2UOPUOHO20 — CKPEeWUBAHUs, NPUMEHSS 3AKOHbl  HACIeOCMBEHHOCMU U UCNOTb3YS
OUONIOCUYECKYIO MEPMUHONO2UIO U CUMBOTUKY;

— YCMAaHaeIusams mun HAc1e008anusl U XapaKkmep NpossieHUs NPUsHaKa no 3a0aHHOU
cxeme poOOCO8HOU, NPUMEHSISL 3aKOHbL HACIeOCEEHHOCU,

— oyeHusamv pe3yIbmMamvl 3AUMOOELUCMEUs YelloseKd U OKpyJcalouel  cpeovl,
NPOCHOZUPOBAMb BO3MONCHLIE NOCIEOCMEUS OesIMEIbHOCMU Yel08eKa O/l CYUieCmeo8aHus
OMOeNbHbIX OUOI02UUECKUX 00BEKMO8 U YeNblX NPUPOOHBIX CO0OUecma.

2. Conep:xkanue yueoHoro npeamera «buosiorusy»,
10-11 knaccnbl, 6a30BbIii YPOBEHb

Ha3Banmue pa3nena Ha3Banmue pa3zuena OcHOBHoOe cojiep:KaHHe
paboueii mporpaMmmbl 10011 CO0) (10011 CO0)
Buonorus kak Hayka. | buosiorus kak buonorus kak KOMIUIEKCHAs HayKa, METOIbI
MeToabl HAYYHOT O KOMILJIEKC HAYK 0 HAayYyHOTO II0O3HAHWS, WCIIOIB3yeMbIe B
MO3HAHUS JKUBOW Mpupoje ouonoruu. CogpemenHvle HANPAGIeHUs 8

ouonozuu. Pons 6uonoruu B popMuUpoBaHUN
COBPEMEHHOM Hay4YHOM KapTUHBI MUDa,
MPaKTUYECKOE 3HAYEHHE OHUOJIOTHMYECKUX
3HaHUM.

buonornueckne cHucTeMBl KaK IpEIMET
M3y4eHusi OMOJIOTHH.




Kaerka

CTpyKTypHBIE
(pyHkuHOHANBLHBIE
OCHOBBI KH3HHU

H

MonexynspHbie OCHOBBI JKHA3HH.
Heoprannueckue BemiecTBa, UX 3HAUYCHHE.
Opranunueckue BEIIICCTBA (yrneBosl,
JUNUBI, OCJNKH, HYKICMHOBBIE KHUCIOTHI,
AT®) wm wux 3HaueHue. buomosumepsl.
Jlpyeue opeanuueckue eewjecmea Kiemku.
Hanomexnonoeuu 6 buonocuu.

Iutonorus, wmerodnl LMTOJIOrMH. Poib
KJIETOYHOH  TEOPHMHM B  CTAHOBJICHUH
COBPEMEHHOMN €CTECTBEHHO-HAay4YHOU
KapTUHBl Mupa. KieTku npokapuor w
sykapuoT. OCHOBHBIE YAaCTU U OPTraHOU/IBI
KJICTKH, UX (QYHKIIHH.

Bupycel — HekinerouHas Qopma KH3HH,
MepbI POPUITAKTUKHI BHPYCHBIX
3a00JICBaHUI.

JKusHenesTeIbHOCTh KIICTKH.
IInacTuueckui 0OMeH. dorocuHTE3,
XEMOCHHTE3. buocunres Oenka.
DHepreTu4ecKui oOMeH. XpaHeHue,
nepefadya M peanusanus HacJeICTBEHHOU
uHdopmaluu B KieTke. [ eHETHYSCKUN KOJI.
T'en, TCHOM. T'enomuxa. Brusnue
HAPKO2EHHbIX Bewecms Ha Npoyeccbl 8
Kliemke.

Knerounsnii nuki: umHTEpdhaza U JCICHHE.
Muro3 u MEHO03, ux 3HAYCHHUE.
ComaTuyeckue U MOJIOBbIE KIETKH.

Opranusm

Opranusm

Opranu3m — eJIMHOE IIeJI0e.
KusnenesrenbHOCTh Opranusma. Perynsanns
(GyHKIMI OpraHu3Ma, TOMeocTas.
Pa3smHoxkenue opranusmoB (Oecrionoe U
nonoBoe). Cnocobvl  pasmHodceHuss Yy
pacmenuii u dHcusomuulx. VHAMBUTYyaTIbEHOE
pa3BuTHe opranusma (oHTorenes). [IpuanHb
HapyleHUH pa3BUTHSA. PenpoaykTUBHOE
3JI0POBBE UEIOBEKA; TMOCIEICTBUS BIUSHUSI
aJIKOTOJIA, HHKOTHHA, HapKOTHYECKUX
BEIIECTB Ha HSMOpPHOHAIBHOE pPa3BUTHE
yenoBeka. JKuzHeHHble YUKIbl pA3HbIX 2PYIN
OP2aAHU3MOS.

I'eneTuka, MmeToapl TeHEeTHKH. | eHeTHUeCKas
TEPMUHOJIOTHUSI ¥  CHMBOJIMKA. 3aKOHBI
HACJIECTBEHHOCTH I. Mengens.
XpOMOCOMHAsi TEOpPHUsSl HACIEACTBEHHOCTH.
Onpenenenne mnona. ClLEMIEHHOE C IMOJIOM
HacleJ0BaHuE.

I'emetuka  demoBeka.  HacneacTBeHHbIC
3a00J1eBaHUs YyeJioBeKa i X
npeaynpexaeHue. OTHUYECKUE AacleKThl B
00J1aCTH MEIUIIMHCKON T€HETUKH.

l'enotunm u  cpena. HenacnencTBeHHas




W3MEHYNUBOCTb. Hacnencrsennas
W3MEHYMBOCTh. MyTareHsl, UX BIUSHUE HA
37I0POBbE YEIOBEKA.

JomecTukanus u  celekuus.  MeTojbl
CeJIeKIMU. bUOTEeXHOOTHS, €€ HapaBJICHUS
u MEePCIIEKTUBBI pa3BUTHSL.
buobezonacrnocmeo.

Bun

Teopus 3BoIOLMH

Pa3Burtue 3BOJIIOIIMOHHBIX Uaeu,
sBoJiOIIMOHHas  Teopuss Y.  JlapBuHa.
Cunrernueckas Teopus 3BOJIIOLUH.
CBuzeTenbeTBa 3BOJIOLMY )KUBOU IPUPOJIBI.
MuUKpO3BOIIOLMSA U Makpol3BoJouua. Bup,
ero kpurepuu. [lonynauus — 3neMeHTapHas
€IUHHIIA DBBOJIOUMU. JIBHXKyHIUME CHIIBI
SBOJIIOLIMM, WX BJIMSHHE HAa TeHO(OH]
nonynsuud. HanmpasieHus 3BOIIOLMN.
MHuoroo6pa3ue OpraHu3MOB KaK pe3ylbTaT
somtounu. IlpuHnmnel  kinaccuduUKaimy,
CHUCTEMAaTHKa.

Bun

PaszBurue ku3Hu Ha
3emJie

I'mmmore3sr IMPOUCXOKACHUA KHU3HU Ha
3emie. OCHOBHbIE  3Tallbl  3BOJIOLUHU
OpPraHMYECKOIo MUpa Ha 3eMIIe.
CoBpemeHHbIe MpeICTaBICHUS 0
IPOUCXOXKICHUU  4YEJIOBEKa.  OBOJIIOLMS
yenoBeKa (aHTpororexes). JIBUKyIe cuibl
aHTponoreHeza. Pacel  4yemoBeka,  HX
MPOUCXOXKICHUE U €IMHCTBO.

IKOCHUCTEMBI

Opranusmsbl U
OKPY KalolIasi cpeaa

[Ipucniocobnenns opraHu3MOB K JEHCTBUIO
9KOJIOTHYECKUX (PaKTOPOB.

buoreonieno3. Okocucrema. PasznooOpazue
JKOCUCTEM. B3aMMOOTHOLIEHUS TMONMYJISIUUNA
pa3HBIX BUIOB B 3kocucTteme. KpyroBopor
BEIIECTB M IOTOK JHEPIUU B HKOCUCTEME.
VceToHunBOCTE M JIWMHAMHMKA DKOCHCTEM.
[MocnencTBust  BAMSIHUSL ~ JI€ATEIBHOCTH
gyenmoBeka Ha 9KkocucTteMbl. CoxpaHeHHe
Oropa3zHooOpasus KaK OCHOBA
YCTOWYMBOCTH SKOCUCTEMBI.

Ctpykrypa Ouochepsl. 3aKOHOMEPHOCTH
cyuiecTBoBaHusl O6uochepsl. Kpyzosopomul
sewecms 6 buocgepe.

I'moGanpHBIC aHTPOIIOTCHHBIE W3MEHEHUS B
ouocdepe. [TpoGnembr YCTONYHUBOTO
pa3BUTHSL.

Ilepcnexmuevt  paszsumus  OUOIOSUYECKUX
HAyK.




Conep:xanue yueOHOro MaTepuaJia
(34/34 yaca, 1 yac B He1eJ110)

BbuoJsorus kak Hayka. MeToabl HAy4HOTI'0 MO3HAHUSA (2 Yaca)

OOBeKT u3ydeHus OMOJOrUU — KuBas npupoaa. Kparkas uctopus pa3BuTHs OHOJIOTHH.
Pone  Oumosiormyeckux  TEOpWid, HWACH, TUMOTE3 B  (OPMHUPOBAHUHM  COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI Mupa. CucTemMa OMOIOTUYECKUX HAYK.

CymHocTb xu3Hu. OCHOBHBIE CBOMCTBA KUBOM Marepuu. JKuBas nmpupoja Kak CIOKHO
OpraHM30BaHHAsl MEpapXUyHasi CUCTEMA, CYLIECTBYIOIAs B IPOCTPAHCTBE U BO BPEMEHHU.
OTnauuuTeNnbHbIE TPU3HAKKA JKUBOW MPUPOJBI: YPOBHEBAas OpraHu3alus U HBOJIIOLUSL.
buonoruueckue cuctembl. OCHOBHBIE YPOBHHM OpraHU3aLuU KUBOW MaTepuu. MeTo bl MO3HAHUS
SKUBOU TIPUPO/IBI.

Kuerka (12 yacoB)

PazButue 3nanuii o kierke (P. I'yk, P. Bupxos, K. bap, M. Illneiinen u T. IlIBanH).
Knerounas teopusi. OCHOBHbBIE IIOJIO’KEHUSI COBPEMEHHOW KJIETOUHOW Teopuu. Poib KieTouHoi
TEOPHUH B CTAHOBJICHMH COBPEMEHHOM €CTECTBEHHOHAYYHOM KAPTUHBI MUDA.

XuMUYecKuil coctaB KJIETKU. EJUHCTBO 37€MEHTHOTO XMMMYECKOTO COCTaBa MKHUBBIX
OpPraHU3MOB KaK J0Ka3aTelbCTBO €JAMHCTBA IMPOUCXOXKIEHUS XKUBOW mpupoasl. OOIIHOCTH
JKUBOM M HEXMBOW TPUPOJBI HAa YPOBHE XUMHUYECKUX d3JIeMEHTOB. OpraHoreHsl,
MaKpO3JIEMEHTbl, MUKPOJJIEMEHTBI, YJIbTPAMUKPOIJIEMEHTHI, UX POJb B YKU3HEACITEIBHOCTU
KJIeTKH M opranm3ma. Heopranmueckue BemiecTBa. Boma Kak KOJBIOETh BCETO JKUBOTO,
O0COOCHHOCTH CTPOCHHUSI U CBOICTBa. MUHEpalbHbIE COJIM. 3HaYCHHE HEOPTaHUYECKHUX BEIIECTB B
YKU3HU KJIETKU ¥ OpraHu3Ma.

Opranuueckue  BEUIECTBA  —  CJOXKHBIE  YIJIEPOJACOJAEpXkAIIUE  COCIUHEHHS.
HuskomonekynsipHble U BHICOKOMOJIEKYJISIPHbIE OpraHMYecKHe BeliecTBa. JIumuapl. YrieBosl:
MoHoOcaxapupl, nonucaxapuibel. benku. Hyknennobie kucnotel: JIHK, PHK. VYnaBoenue
moutekyiibl JIHK B knetke. [IpuHIMNManbsHOe CTPOCHHUE U POJIb OPraHUYECKUX BELIECTB B KIIETKE
U B OpraHu3Me 4esI0BeKa.

Crpoenne xinerku. Kierounas memOpana, muromiazMma, sapo. OCHOBHBIE OpraHOWIBI
KJIETKHM: 3HJOIJIa3MaTHYeCKasl CeTh, anmnapar ['ojbIxku, JIM30COMbI, MUTOXOHAPUHU, TIACTUIBL,
pubocombl. YHKIIMHM OCHOBHBIX YacTel U OpraHoUI0B KiIeTKH. OCHOBHBIE OTJIMYUS B CTPOCHUU
’KUBOTHOM M paCTUTEIBHOM KJIETOK. JlosIepHbIE U SAAEPHBIEC KIETKH.

XpoMocoMbl, Ux ctpoeHue U (yHkuuu. Kapuotun. 3HaueHHe MOCTOSHCTBA 4UCIa U
(opMBI XPOMOCOM B KJIETKaX.

[IpokapuoTtnueckas kierka: popma, pazmepsl. PacripocTpanenue u 3HaueHue OakTepuil B
npupoze. CTpoeHue 6akTepuaIbHON KIETKH.

JIHK — Hocutens HacneacTBeHHON uH@opmanuu. ['enernueckuil kona. CpoiicTBa Koja.
['en. buocunres Oenka.

Bupycbl — Heknetounsle (opMbl KHU3HH. OCOOEHHOCTH CTPOEHUS U Pa3MHOXKEHMS.
3HaueHue B MPHUPOJE M KU3HU YeloBeka. Mepbl MPOPUIAKTHKU PACHPOCTPAHEHUSI BHPYCHBIX
3aboneBanuit. [Ipodpunakruxa CITN/a.

JlabopaTopHbie padoThbI:

1. H3ydeHwue KJIETOK MOJ MUKPOCKOIIOM (YpOK 8)
2. Ilpucomosnenue, paccmampueanue u ONUCAHUE MUKPONPENApamos KiemoK pacmeHull
(ypox 8)
IIpakTnyeckue padoTsI:
Pemenue aneMeHTapHbBIX 3a/1a4 M0 MOJIEKYJISIpHOM Onosioruu (ypok 12)
Cpasnenue cmpoenus Kiemoxk pacmeHutl, #HUOmHulx, epubos u bakmepuii (ypox 9)

»w

Opranusm (19 yacos)
Opramm3sm — eamHoe 1enmoe. MHorooOpasue opranu3MoB. OJIHOKJIETOYHBIE |
MHOTOKJIETOYHBIE OpraHnu3Mbl. KOTOHHH OHOKIETOYHBIX OPTaHU3MOB.



OOMeH BelIECTB W TPEBpALICHHE DSHEPrUM — CBOWCTBA JKUBBIX OpPraHU3MOB.
OHepreTuyeckMii OOMEH — COBOKYNHOCTb DPEAaKIMH pACIICIUIEHUS CIIOKHBIX OPraHMYecKHX
BemiecTB. OcOOEHHOCTH SHEPreTUYECKOro 0OMeHa y TpHOOB U OakTepHii.

Tunel nuranus. ABTOTpodbl U TeTepoTpodbl. OcCOOEHHOCTH OOMEHa BEIIECTB Y
JKUBOTHBIX, pacTeHuil u Oakrepuil. [Inactuueckuit oOMeH. POTOCUHTES.

Jlenenue kieTku. MHTO3 — OCHOBa pPOCTa, pPEreHepaluu, pa3BUTHs U OECHoJoro
pasMHOXKeHus1. PasmHoxeHune; Oecrosnoe u mojoBoe. THIBI 0€CIoI0ro pa3MHOKEHHS.

[TonoBoe pasmuoxeHue. OOpa3oBaHHE TMOJOBBIX KIETOK. Meio3. OmiogoTBOpeHue y
YKUBOTHBIX M pacTeHui. buosornueckoe 3Ha4eHe OII0JOTBOPEHUS. VICKyCCTBEHHOE OIbUIEHNE
Y PACTCHMH U OILUIONOTBOPEHUE Y )KUBOTHBIX.

WnnuBuayanbHoe pa3BuTHE opraHuzma (oHroreHes). lIpsimoe u HempsiMoe pa3BUTHE.
OMOpHOHAIBHBIN M TOCTIMOPUOHATIBHBIN NEepro/ibl pa3BUTUsA. OCHOBHBIE 3Talbl SMOpPHOTreHE3a.
IIpyn4uHBI HapyIIEHUH Pa3BUTHUS OPraHU3MOB.

WupauBuayanbHOE pa3BUTHE YENIOBEKA. PenponyKkTHBHOE 310pOBBE; €ro 3HAYCHHE IS
Oynymux nokojeHui moxael. IlociencTBusi BIMSHMS QJIKOIOJs, HUKOTHMHA, HAPKOTUYECKHUX
BEIIIECTB HA Pa3BUTHE 3apo/blilia yesoBeka. [leproabl mocTaMOpHOHANBHOTO Pa3BUTHSL.

HacneacTBeHHOCTP M M3MEHUMBOCTH — CBOWCTBA OpraHuM3MOB. ['eHeTHKa — Hayka O
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTU U U3MEHYMBOCTH.

I'. Mennenb — OCHOBOIIOJIOXKHUK FeHETHKH. ['eHeTnyeckass TEpMUHOJIOTUSL U CUMBOJIMKA.
3aKOHOMEPHOCTH  HacjeloBaHus, ycraHoBieHHble [. Mengenem. MoHoruOpuaHoe
ckpemuBanue. IlepBolil 3akoH Menaens — 3akOH JOMHHHMpOBaHusA. Bropon 3akoH Menuens —
3aKOH pacCIIeIUIeHUs. 3aKOH YUCTOThl ramer. JuruOpujaHoe ckpeumuBaHue. TpeTuil 3akoH
Menzens — 3aKOH HE3aBUCUMOI'O HAcJIeJOBaHUsl. AHAIU3UPYIOLIEEe CKpELIMBaHUE.

XpOMOCOMHas TEOpUs HACIeACTBEHHOCTH. CLIETNIEHHOE HACIeI0BaHUE IIPU3HAKOB.

CoBpeMeHHbIE NPEACTaBIEHUS O FeHE U FreHoMe. B3anMoelicTBre T'eHOB.

I'enernka nona. ITonossie Xxpomocomsl. CLEIIIEHHOE € IT0JIOM HACJIEA0BaHHUE.

3aKOHOMEpHOCTH U3MeHUMBOCTH. HacnencTBeHHas U HEHACIEACTBEHHAss U3MEHYUBOCTbD.
Moaudukannonsas u3MeH4uBoCcTb. KoMOMHATHBHAS U MyTallMOHHAs U3MEHYMBOCTh. MyTanuu.
Tumb! myranuii. Myrarennsie (akTOpBI.

3HaueHUE IE€HETHKW I MEIULMHBI U CeleKUUH. BiusHHE MyTarecHOB Ha OPIraHHU3M
yenoBeka. HaciencrBeHHble 001€3HU YeI0BeKa, UX MPUYMHBI U MPOPUIAKTHKA.

OCHOBBI CENEKUMU: METOABl M JOCTH)KEHMs. ['€HeTMKa — TeopeTHuYecKas OCHOBA
cenekiun. Cenexkuus. Yuenue H. V. BaBunoBa o neHTpax MHOroo0pasus M HMpOUCXO0KIECHUS
KYJBTYPHBIX pacTeHuil. OCHOBHBIE METObl CEJIEKIMU: THOPUAN3aIs, UCKYCCTBEHHBIH OTOOD.
OcCHOBHBIE IOCTH)KEHHUS U HAIpaBJICHUS pa3BUTHSI COBPEMEHHOM CENEKLINU.

buorexHonorus: JOCTMKEHMsSI W TIEPCHEKTUBBI pa3BUTUA. [ eHHas HHXKEHEpHs.
KnonupoBanue. ['eHeTrueckn MOAU(GUIUPOBAHHBIE OPraHU3Mbl. DTUUECKUE aCTIEKThl Pa3BUTHUS
HEKOTOPBIX MCCIEIOBAHUN B OMOTEXHOJIOTUH (KIIOHHPOBAaHUE YETIOBEKA).

JlabopaTopHble padoThbI:

1. Usyuenue usmenuusocmu, nocmpoenue 8apuayuUOHHO20 pAaoda U 6aAPUAYUOHHOU KPUBOLU

(vpok 29)

IIpakTnyeckune padboTsI:

CocraBieHne NpocTelIuX cXxeM cKpelmuBanus (ypok 23)

Pemenune sneMeHTapHBIX F€HETMUECKUX 3a1a4 (Ypok 25)

4. Buviaenenue uUcmoYHUKO8 MYMA2EHO8 6 OKpydcaioujell cpede U OYEHKA B03MONCHBIX
ROCAeOCMBUIL UX 6IUAHUS Ha opeanusm (ypox 30)

5. Ananuz u oyewka >muuecKux AacneKmos pazeumusi HeKOMOPLIX UCCIe008AHUL 6
buomexnonozuu (ypok 32)

wn

HroroBbiii KOHTPOJIb (1 yac)



Bua (21 gac)

Hcropust »BONMIONMOHHBIX wHACH. Pa3BuThe OHOMOTMM B JOJAPBHUHOBCKHUN TIEPHUOL.
3navyenue pabor K. Jlunnes, yuenus XK. b. Jlamapka, somonmonHoit teopun Y. [lapBuHa.
[Ipennockuiku Bo3HUKHOBeHMS yueHus Y, Jlapsuna. OBomtouronHas teopust Y. Jlapsuna. Ponb
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

Bun, ero kpurepuu. Ilonmynsinusi — CTpyKTypHas €IMHUIA BUJA, CAUHULA SBOJIIOLHH.
CuHreTnyeckass TEOpHsl 3BOJIOLUU. J[BHIKyLME CHIIBI 3BOJIOLMU: MYTAllMOHHBIM Ipolecc,
MOMYJISILIMOHHBIE BOJIHBI, HW30JSIHS, €CTECTBEHHBIH OTOOp; HMX BIMSHHE HA TeHO(OH]
nonynasuun. JBWKyIuid U cTaOMIN3UPYIOIINN €CTECTBEHHBI 0TOOp. PesynmpTaThl sBOMIOLUN.
ApnanTanusi OpraHu3MOB K YCJIOBUSM OOMTAaHUS KaK pe3ysbTaT IeHCTBUSL €CTECTBEHHOIO 0TOOpA.
Bunoobpa3zoBanue kak pe3ysnbraT 3Boonud. CriocoOb!l U IyTH BUI000pa30BaHMS.

Coxpanenne MHOroo0pas3usi BUJOB KaK OCHOBAa YCTOWYHMBOIO pa3BUTHS Ouochepsl.
['maBHBIC HANIPaBIECHHS SBOJIIOLIMOHHOTO Mpoliecca. buomorndeckuii mporpecc u OMONIOTHIECKUNA
perpecc. [IpuunHbI BBIMUpaHUS BUIOB.

Jloka3aTenbCcTBa IBOJIIOLIMU OPraHUYECKOI0 MUpA.

PazButne npencraBieHuii 0 BO3HUKHOBEHHMM KW3HU. OnbiTel @. Pemm, JI. Ilactepa.
['urmoTe3sl MPOUCXOKACHUS KU3HA. OTIIMIUTEIHLHBIC TPU3HAKU KHBOTO.

CoBpemeHHbIE B3TJIsAbl Ha BO3HUKHOBeHHE ku3HU. Teopus A. WM. Omnapuna.
VYcnoxHEHNE )KUBBIX OPraHU3MOB Ha 3eMJIe B IPOLIECCE IBOJIIOLIMH.

l'umoTe3bl mpoucxoxaeHus denoBeka. [lonoxkeHne denoBeKa B CHUCTEME KUBOTHOTO
mupa (kaacc Mnexonuraromue, otpsn Ilpumarsl, pog Jlroau). OBomtonus yeaoBeka, OCHOBHbIE
stanbl. Pacel yenoseka. [Ipoucxoxkienue yeaoBeueckux pac. BujpoBoe equHCTBO Yel0OBEYECTBA.

JlabopaTopHble padoThbI:

1. Omwucanue ocobeit Buaa mo Mop(hoIorHueckoMy KpuTepuio (ypok 5)
2. Bwissnenue usmenuusocmu y ocobeti 00no20 euoa (Vpok 1)
3. BrisiBiIeHHE TIPUCIIOCOOICHHI OpPraHU3MOB K cpefie oouTanus (ypok 9)

IIpakTHyeckue padorTsI:

4. BuliasneHue npuszHaKog cxoo0cmed 3apoovluiell Yenoseka U Opyeux MiAeKOnUmanwux Kax
0oKazamenbcmeo ux poocmea (ypok 12)
AHanusz u oyenka paziuuHbix 2UNOmMes NPOUCXoHcOeHus Jcuzhu (ypox 15)
Ananus u oyenka pasiudHbix 2UNOme3 nPoUCXoxcoeHust yenosexa (ypok 17)

o o

Ikocucremsl (12 yacoB)

Opranusm u cpena. Ilpenmer u 3agauu SKOJIOTMU. DKOJOTHYECKHE (PAKTOPBI CPEIbI
(abnotnueckue, OMOTHYECKHE, AHTPOIOIEHHbIE), HX 3HAUEHHE B JKU3HU OPraHHU3MOB.
3aKOHOMEPHOCTH BIUSHHS JKOJOTHMYECKHX (PAKTOPOB Ha OpraHU3MBL. B3amMooTHOIIEHHS
MEXIy OpraHu3Mamu. MeXBHJIOBbIE OTHOILEHUS: Mapa3uTU3M, XHUIIHHUYECTBO, KOHKYpPEHIIMS,
CUMOMO3.

BunoBas M mpocTpaHCTBEHHast CTPYKTypa 3KocucTeM. IluimieBble CBA3HM, KpPyroBOpOT
BEIIECTB W TMPEBpAIlEHUs] HHEPrHMd B OJKOocUcTeMax. [IpHUMHBI YCTOHYMBOCTH W CMEHBI
sKocucTeM. BimsHue denoBeka Ha sKocucTeMbl. MIcKyccTBEHHBIE COOOIIECTBA — arPOLIEHO3BI.

buocdepa — rnobanbhast skocuctema. CoctaB U CTpykTypa Ounocdepsl. Yuenue B. .
Bepnaackoro o Ouocdepe. Ponb KUBBIX OpraHuzMoB B Ouocdepe. DBomtonust OGuocgepsl.
buomacca 3emnu. buonormueckuii KpyroBopoT BellecTB (Ha MpUMepe KPYroBOpOTa BOJBI U
yriaepoaa).

buocdepa u yenoBek. I'moGanbHBIE 3KOJOTHYECKHE MPOOIEMBbI M MYTH HUX PELICHHS.
[TocnencTBust JAeATENBHOCTH 4YeloBeKa B OKpyxarwomieil cpexe. [IpaBuna mnoseneHus B
npupoaHOH cpene. OXpaHa MPUPOJIBI U PAIIIOHAITEHOE UCTIONB30BaHUE IPHPOTHBIX PECYPCOB.

IIpakTnyeckue padorTsI:

1. CocraBieHne cxeMm Iepenayd BEHIECTB W JHEPruu (Leneil NMUTaHWs) B IKOCHUCTEMax

(ypoxk 26)



2. Hccredosanue usmeHeHUull 8 IKOCUCMEMAX HA OUOTOSUYECKUX MOOeNsxX (akeapuym) (YpoK
27)

3. Pemienue axonornyeckux 3aaad (ypok 27)
4. Ananuz u oyeHxka nociedcmeuil COOCMBEHHOU OessmelbHOCmMU 8 OKpyJicarowell cpede
(vpox 31)
5. Ananuz u oyenxa 2n06anibHbIX IKOJIO2ULECKUX NPoOIemM u nymeil ux peutenus (ypox 32)
JKCKypcus:
1. «IIpupo/HbIC SKOCUCTEMBI CBOCH MECTHOCTHY (YpOK 28)
3. TemaTH4eckoe MJIAHUPOBAHUE,
B TOM 4HCJIe € y4eTOM padoueii MporpaMMbl BOCIIUTAHUS
€ YKa3aHHeM KOJIMYeCTBA YaCOB, OTBOIUMBIX HA OCBOEHHE KAKI0H TeMbl
Ne Ha3Banue pa3nesna, TeMbl Koa-Bo B 1.4 B 1.4
n/n 4acos Jadop. | MpakT.
Bcero | padorbl | padoThl
U JKCK.
BUOJIOI'USI (0a30BbIii YPOBEHB),
10 kaacce (34 yaca)
buoJsiorust kak Hayka. MeToabl HAY4YHOI'0 2 - -

MMO3HAHUSA

1.1 | Kparkas ucropusi pa3BUTHs OMOJIOTHH

2.2 | CymHOCTb XHU3HH U CBOMCTBA KUBOTO. Y POBHU
OpraHM3alIH KUBOH MaTepUu

Kierka 12 1(1) 1(1)

3.1 | Uctopus nzyuenus knetku. Knerounas teopus

4.2 | XuMu4ecKkHii cocTaB KieTku. Heopranudeckue
BEIIECTBA KIETKHU

5.3 | Opranudeckue BeniecTBa. JIMMUABI U YIIeBOIbI

6.4 | Opranndeckue BemecTsa. benku

7.5 OpraHI/I‘leCKI/Ie BCIICCTBA. HYKJICI/IHOBBIG KHCJIOTBI

8.6 | DykapmoTtmueckas kierka. [{uromnasma u ee 1(1)
OpraHoOMJIbI
9.7 | Kirerounoe siipo. XpoMocoMBbl (1)

10.8 | IlpokapuoTnyeckas KieTKa

11.9 | Peanu3zanus HacleICTBEHHOM HH(pOpPMALIUU B KJIETKE

12.10 | BuocunTes Oenka 1

13.11 | HexsieTouHble (pOPMBI )KU3HU: BUPYCHI

14.12 | O600menue no teMe « Kierkay

Opranusm 19 (1) 2 (2)

15.1 | Opranusm — eauHoe 1enoe. MHorooopasue
OpPraHHU3MOB

16.2 | OOMeH BelecTB U YHEPTUU. DHEPTeTHUECKUI 0OMEH

17.3 | I[Inactuueckuit ooOmeH. DoTocunTE3

18.4 | llenenue KineTku. MuTo3

19.5 | PasMHOMXEHHE: ITOJIOBOE U OECITIOIIOE

20.6 | Ob6pa3oBaHuE MOJOBBIX KJIETOK. Meiio3

21.7 | OmronoTBOpeHNE

22.8 | UapuBuayanbHOE pa3BUTHE OpraHu3MoB. OHTOTEHE3
YeJI0BEKa




23.9 | I'eneTnka — HayKa O 3aKOHOMEPHOCTSX 1
HACJICICTBEHHOCTH U N3MEHUYNBOCTH
24.10 | MonoruOpuaHO€E CKpEIIrBaHNE
25.11 | lurubpuaHOe CKpenMBaHue 1
26.12 | XpomMocoMHas TEOpHs HACJIEICTBEHHOCTH
27.13 | CoBpeMeHHBIE MPEJICTABICHHS O TeHE U TEHOME
28.14 | I'eneTtnka nojna
29.15 | I3MeHYHBOCTD: HAClICACTBEHHAS U Q)
HEHACJIeICTBCHHAS
30.16 | I'eneTHKa U 370POBHE YEIOBEKA 1)
31.17 | JloMeCTHKALIMS M CEJICKIUSA: OCHOBHBIC METOIbI U
JOCTIDKEHUS
32.18 | buorexHONOTHS: JOCTUKCHUS U TIEPCIICKTHBBI 1)
pa3BUTHSI
33.19 | O6o6menne o Teme «OpraHu3zm»
HToroBblii KOHTPOJIb 1 - -
34.1 | UToroBslil KOHTPOJIb 3a Kypc 6uonoruu 10 kiacca
Hroro: 34 yaca 34 1(2) 3(3)
Ne Ha3Banue pa3aena, TeMbl Koa-Bo B 1.4 B 1.4
n/n 4acoB Jadop. | MpakT.
Bcero | padorbl | padoThI
U JKCK.
BUOJIOI'US (0a30Bblii ypOBeHB),
11 knacce (34 yaca)
Buja 21 2 (1) (3)
1.1 | Pa3zButne OMONOTUU B JOJIAPBUHOBCKUIN TIEPHO/I.
Pa6oter Kapna Jlunues
2.2 | Oomornmonnas teopus XK. b. Jlamapka
3.3 | llpennockuiku Bo3HUKHOBeHUs yaeHus Y. JlapsuHa
4.4 | OBomonmonHas Teopus Y. JlapBuHa
5.5 | Bun: xputepuu u cTpykTypa 1
6.6 | [lomymsitust — CTPYKTypHasi eAMHULIA BUA U
HBOJIIOIIH
7.7 | ®akTOPBI IBOJIFOIMH (1)
8.8 | EctecTBeHHBII 0TOOD — IIIaBHAsS IBWKYIIAst CHIIA
9BOJIIOIINH
9.9 | ApganTanuu OpraHu3MOB K YCIOBHUSIM OOMTaHUS 1
10.10 | BumooOpa3oBaHue KaK pe3yiIbTaT IBOJIOIHH
11.11 | CoxpaHneHre MHOrooOpa3usi BUJIOB
12.12 | Jloka3aTenbCTBa YBOJIOIMN OPTaHMYECKOTO MHUpa (1)
13.13 | OcHOBHBIE 3aKOHOMEPHOCTH IBOJIOIUU
14.14 | Pa3BuTHe npeAcCTaBIEHUMN O IPOUCXOKICHUN KUZHU
Ha 3emie
15.15 | CoBpemMeHHBIEC IPECTABICHHS O BOSHUKHOBEHUHN (1)
KU3HU
16.16 | Pa3BuTue xxu3HM Ha 3emie
17.17 | I'mnoTe3bl MPOUCXOXKICHHS YEIOBEKA (1)
18.18 | IlonoxxeHue yesoBeKa B CUCTEME )KUBOTHOT'O MHUpa
19.19 | DBomronus YenoBeKa
20.20 | YenoBeueckue pachl
21.21 | O600wmeHue o teme « Bumy
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IKOCHCTEMBI 12 - 3(3)

22.1 | Opranusm u cpeaa. IKouornyeckue hakTopsl

23.2 | Abuotnyeckue haxTOpbl CpeIbl

24.3 | buotnyeckue (HaKTOPBI CPEabI

25.4 | CTpyKTypa 3KOCHCTEM

26.5 | [Tumessie cBsi3u. KpyroBopoT BeIecTB v SHEPTUU B 1
IKOCHUCTEMAX

27.6 | IlpuunHbBI YCTOMYMBOCTH M CMEHBI SKOCHCTEM 1(1)

28.7 | BnusiHue yeoBeka Ha YKOCHCTEMBI 1

29.8 | buocdepa — rmobdanbHas SKOCHCTEMA

30.9 | Poub UMBBIX OPraHu3MoB B Onochepe

31.10 | buocdepa u yenoBek 1)
32.11 | OcHOBHBIE KOJOTHYECKUE MTPOOIIEMBI (1)

coBpeMeHHOCTH. [TyTH perieHns 3K0JIOrHUECKIX

pooseM
33.12 | O6006meHue Mo TeMe « IKOCUCTEMBD»

HTOroBbIii KOHTPOJIL 1 - -

34.1 | UrtoroBelii KOHTPOII 32 Kypc Ononoruu 11 xmacca

Hroro: 34 yaca 34 2 (1) 3 (6)

BocnurartesibHbIN MOTeHIHMAJ YPOKOB ydeOHOro npeamera «buonorus» npeamnosiaraer
CJIEIYIOIINE LEJIEBbIE TIPUOPUTETHI:
- YCTAHOBJICHHE JIOBEPUTENIbHBIX OTHOIICHUN MEXKIY YUUTEIEM U y4eHUKaMHU, CIIOCOOCTBYFOLIMX
MO3UTUBHOMY BOCHPUSITHIO Yy4YalUMHCS TpeOOBaHUM M MpPOChO YUMUTENs, MPUBJICUCHUIO HX
BHUMaHMA K OOCyXJaeMOi Ha ypokKax HH(POpPMaluH, aKTHBM3allUM HUX I103HaBaTEIbHOMN
JeSITEIIbHOCTH;
- NIPUBJICUEHUE BHUMAaHUS IIKOJIbHUKOB K LIEHHOCTHOMY aCIIEKTy pacCMaTpUBAaEMBbIX SIBICHUIA,
opranuzaisi ux paboThl C TOJYYCHHOM Ha YpOKax COLMAIbHO 3HAYMMON HH(poOpMarmei,
UHUIMMPOBAaHUE €€ OOCYX/IEHUS, BBICKA3bIBAaHMS YYAIIMMUCS CBOETO MHEHMS 110 €€ IMOBOLY,
BbIPa0OTKH CBOET0 K HEH OTHOIIEHUS;
- OOY’KIeHHE MIKOJIBHUKOB COOI0IaTh HAa YpOKaxX OOLIETPUHSTHIE HOPMBI ITOBE/ICHNUS, TIPaBUIIa
oOumieHust co cTapmMMH  (YUUTEIsIMH) U CBEPCTHUKAMHU (IIKOJbHUKAMM), IPHHIIMIIBI
JUCLUIUIMHBI U CAMOOPTraHU3allNY;
- HUCIOJIb30BaHHE BOCIUTATENIBbHBIX BO3MOXKHOCTEM CcoOJep)KaHHs y4yeOHOro mpeaMmeTa vepes
JEMOHCTPALMIO JAETAM IPUMEPOB OTBETCTBEHHOI'O, T'PAXKJAHCKOIO IOBEACHMS, IPOSIBICHHUS
YEJIOBEKOJIIOOHS U I0OPOCEPIEYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIINX TEKCTOB I YTEHUS,
3a[a4 JJIs pelIeHus], MPoOIeMHBIX CUTYAIUH U1 00CYXKIEHUS;
- IPUMEHEHHE Ha ypOKaxX MHTEPAKTHBHBIX (OpM padOThl ydalluxcs: UHTEUIEKTYaJbHbIX TP,
CTUMYJIHMPYIOUIMX IO3HABAaTEJIbHYI0O MOTHUBALIMIO IIKOJIBHUKOB; JUCKYCCHM, KOTOpBIE [AIOT
yyYalmmcs BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO AMANOra; rpyHIoBOMH
paboTbl winm pabOThl B TMapax, KOTOpblE Y4aT LIKOJbHUKOB KOMaHIHOM pabore u
B3aMMOJIEHCTBUIO C IPYTUMHU JI€THMU;
- BKJIFOUEHUE B YPOKU UTPOBBIX CUTYALMH, KOTOPHIE IOMOTAIOT MOAAEPKaTh MOTUBALIMIO JETEU
K TOJIYYCHUIO 3HAHWM, HaJaKMBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHMH B Kiacce,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXkKenaTeaIbHONH aTMOC(ephl BO BpEMsl YPOKa;
- opraHuzauus 1iecTBAa MOTHUBHUPOBAHHBIX W OPYAUPOBAHHBIX y4allMXCi HaA HX
HEYCIIEBAIOIMMHU OJIHOKJIACCHUKAMM, JAIOIIEr0 HIKOJbHUKAM COLMAIBHO 3HAYMUMBIM OIBIT
COTPYJIHUYECTBA U B3aUMHOMN TOMOIIIH.
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Hcnonb3oBanue nudposoro JadopaTopHoro o6opyrosanus neHrpa «Touka pocra»

1.

2.

10 kaace
[TpoBenenue ypokoB OMOJIOTHH B XMMHKO-OHOJIOTHYECKOH 1aboparopun neHTpa «Touka
pocta» (34 ypoka).
[IpoBenenue mabOpPaTOPHBIX W MPAKTHYECKHX paboT mo Ouonoruu (1abopaTtopHbIe
pabotel Ne3; npaktudeckue padotsr Nel,3,4,5,6).
[TIpoBenenue nabopaTOpHBIX pabOT W TPAKTHUECKUX pabOT ¢ UCIOIb30BaHUEM
udposoro mukpockoma Levenhuk Rainbow D50L PLUS (1aboparoprbie pabotsr Nel,2;
npakTuyeckas pabora Ne2).
JleMOHCTpallud  MUKpOIpENaparoB C HCIHOJb30BaHHEM IM(PPOBOTO MHKPOCKOMNA
Levenhuk Rainbow D50L PLUS (ypoxu Ne9,18,20).

11 kaacce
[TpoBeneHue ypokoB OMOJIOTHH B XMMHKO-OHOJIOTUYECKOH JT1aboparopuu nieHTpa «Touka
pocta» (34 ypoka).
[IpoBeneHne nabOpPAaTOPHBIX M MPAKTUYECKHX PabOT 1Mo Ouojoruu (J1abopaTopHbIC
pabotsr Ne5,7,9; npaktuaeckue padotsl Nel12,15,17,26,27,31,32).
[MpoBenenue mnabopaTOpHBIX pabOT W TMPAKTHUECKUX pabOT ¢  HCIOJIb30BAaHHEM
rdpooro mukpockorna Levenhuk Rainbow D50L PLUS.
JleMOHCTpalMd ~ MHKPOIIPEIapaToB C HCIOJIb30BaHHEM IH(PPOBOrO MHUKPOCKOIA
Levenhuk Rainbow D50L PLUS.
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