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Pabouass mporpamma coctaBiieHa Ha ocHOBe PDenepaiibHOro l'oCcyaapCcTBEHHOro CTaHIapTa,
[IpumepHoit mporpammbl  cpeaHero (MmMoyHOTO) obOmero oOpa3oBaHusi (0a30BBI  YpOBEHB),
denepanbHOro 6a3zucHOro ydeOHOro IjaHa Juisi 00pa3oBaTelbHBIX yupexkaeHuid PO u aBTopckoit
porpaMMbl cpeiHero (moiaHoro) obmero oOpasoBanus mo Ouonoruu miust 10-11 kimaccoB (6a30BbIi
ypoBeHb) aBTopoB: [lonomapesoit M.H., Kopaunosoii O.A., Cumonosoii JI.B./ TToa. pexn. nmpod. N.H.
ITonomapesoii/ (M3 Coopuuka «IIpuponoseneHue. buosorus. Dxosnorus: 5-11 kimace: mporpaMMbny /
T.C. CyxoBa, B.H. Crporanos, 1.H. ITonomapésa u ap. — M.: Benrtana-I'pad, 2016. — 176 c.).

PabGouass mporpamma aapecoBana ywammumcs 11 kiacca (0a30BBI  YpOBEHb) CpeaHE
0011e00pa30BaTEIbHON IIKOJIBI U SIBJISETCA HEMOCPEICTBEHHBIM IPOJIOJDKEHUEM IIPOrPaMMBI IO
Ouosoruu 6-9 Ki1accoB, COCTABICHHOM aBTOPCKUM KOJIJIEKTUBOM I0J] pyKOBOJACTBOM npodeccopa N.H.
[Tonomapesoii (M., U3n. nentp "Benrana-I'pad", 2009 r.), rae ypoBeHb OCHOBHOTO OMOJIOTHYECKOTO
obpazoBanus (9 kimacc) 3aBepmiaercs obmednonorudeckuM KypcoM "OcHoBBI 0o0mielt 6nonoruu". B
cBsi3u ¢ 3TuM nporpamma 10-11 kIaccoB mpeAcTaBiseT colIepikaHWe Kypca oOmiei OMOJIOTHH Kak
MaTepuaibl BTOPOro, 0oJjiee BHICOKOTO YPOBHSI 00Y4YEeHHS M MOCTPOCHHOT'O Ha MHTErPAaTUBHON OCHOBE,
9T0 TpeOyeT 00pa30oBaTEIIbHBI MUHIMYM CTApIICH ITKOJIHI.

B cootBerctBHM ¢ (QenepalibHBIM 0a3UCHBIM YYE€OHBIM IUIAHOM JUIS  00pa3oBaTENbHBIX
yupexaenuii PO Ha usyuenwe Oumonoruu B 11 kiacce (0a30BbIii YpOBEHb) OTBOIUTCS 35 4acoB.
Pabouas nmporpamma npegycmarpuBaeT o0ydeHue Ouosioruu B 00bEMe 1 daca B Henento B TeueHue |
yueOHOro roja.

Buonorusi kak y4eOHbI mpeaMeT SBISETCS HEOTHEMJIEMOM  COCTaBHOM  4acThblO
€CTECTBEHHOHAYYHOTI'0 00pa30BaHUs Ha BCEX CTYMEHIX 00pa3oBaHus.

Kypc Ouonoruu Ha crynmeHu cpegHero (ImoiHoro) obmiero odpazoBaHus Ha 0a30BOM ypOBHE
HarpaBjieH Ha (OPMHUPOBAHUE y yUYAITUXCS 3HAHUHM O KUBOU MPUPOJIE, €€ OTIMUYUTEIBHBIX MPU3HAKAX
— YpPOBHEBOW OpraHHW3alUu M SBOJIONUH, MO3TOMY MpOrpaMMa BKIIIOYAET CBEACHUA 00 0Ommx
OMOJIOTMYECKUX 3aKOHOMEPHOCTAX, MPOSBILIIONIUXCS Ha Pa3HBIX YPOBHSIX OpraHU3allud KUBOM
npuponabl. OcHOBY oTOOpa conepkaHus Ha 0a30BOM YPOBHE COCTaBISIET KYJIbTYPOCOOOpa3HBIN
MOJXO0/, B COOTBETCTBUU C KOTOPBHIM y4allluecs JOJDKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAUUMBIE IS
dbopMupoBaHus o0IIEH KyIbTYpbl, OMPEIEISIONINE aJeKBaTHOE MOBEJACHNE YeTIOBEKa B OKPY Karolei
cpene, BOCTpeOOBAaHHBIE B KU3HH M MPAKTHYECKOM IEATETLHOCTH. B CBS3U ¢ 3THM Ha 0a30BOM YpOBHE
B TIporpamMme oco0oe BHHMAaHHE YJEJICHO COACpPXKAHHIO, JEXKalleMy B OCHOBE (OPMHUpPOBaHUS
COBPEMEHHOM E€CTECTBEHHOHAyYHOM KapTHHBI MHpPA, LEHHOCTHBIX OPHUEHTAlUH, DPEAIH3YIOIIEMY
TyMaHU3alMi Ouonoruyeckoro oobpazoBaHusi. OCHOBY CTPYKTYpUPOBAaHHS COJEpXKaHUS Kypca
OuoJIOTMH B CTapIleil ImKojie Ha 0a30BOM YPOBHE COCTaBISIOT BEAYIIUE WIEU — OTIUYUTEIIbHBIC
OCOOCHHOCTH JKMBOW TPUPOJIBI, €€ YPOBHEBasl OpTraHU3allds U IBOIIOLHUA. B COOTBETCTBUU C HUMHU
BBIJICJICHBI COJIEp)KaTeNbHbIE JTUHUU Kypca: buonorus kak Hayka. MeToNbl Hay4HOTO TO3HAHUS,
Knerka; Opranusm; Bung; 9xocucTemsi.

N3yueHune GMONOTUN HA CTYNEHU CpeAHero (TOJIHOro) o0Iero oopa3oBaHMs B CTapIlel MIKOJe
Ha 0a30BOM YpOBHE HaIlpaBJIEHO HAa JOCTHKEHHUE CIEAYIOUIUX 1esIei:

. OCBOEHHe 3HAHMI O OHMOJIOTMYECKHX CHUCTeMax (KJIeTKa, OpraHu3M, BUJ, SKOCHCTEMA);
UCTOPUU Pa3BUTUS COBPEMEHHBIX MPEACTABICHUN O >KUBOH MPHUPOJAE; BBIIAIOIIMXCS OTKPBITUSIX B
OMOJOrMYEeCKOH  HayKe; pojiu  OHoJorMYeckod Haykd B  (OPMHUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA; METOAAX HAYYHOTO MMO3HAHUS;

o OBJIa/IeHHe YMEHHSIMH OOOCHOBBIBATH MECTO H pOJb OHOJIOTMYECKHX 3HAHWHA B
NPaKTUIECKON NeATENbHOCTH JIIOJICH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH; MPOBOJANUTEH HAOIFOIECHUS



3a SKOCHUCTEMaMHU C IIEJIbI0 UX OMHMCAHUS U BBISBICHUS €CTECTBEHHBIX M aHTPOIIOTEHHBIX U3MEHEHUH ;
HaXOJUTh U aHAJIU3UPOBATh NH(OPMALIMIO O JKUBBIX OOBEKTAX;

o pa3BUTHE [TO3HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B Ipollecce M3Y4YEHHUs BBIJAIOIIMXCS JOCTMXKEHUHM OHMOJOrMM, BOLIEIIIMX B OOLIEUYEIIOBEUECKYIO
KYJIBTYPY; CIIOKHBIX M MPOTHBOPEUYMBBIX IyTEH Pa3BUTHS COBPEMEHHBIX HAay4YHBIX B3TJIS/I0B, WUICH,
TEOPHH, KOHLENINHA, pa3IMYHbIX TMIIOTE3 (0 CYHIHOCTH U NPOUCXOXKJICHUN JKU3HHU, YEJIOBEKa) B X0JIe
paboThl ¢ pa3TUYHBIMU UCTOYHUKAMU HH(OpMAINH;

o BOCIIMTAHMe YOEKICHHOCTH B BO3MOKHOCTH IIO3HAHUS JKUBOM NMPHUPOJIbI, HEOOXOAUMOCTH
OepeKHOr0 OTHOLIEHHUS K HPUPOJHOM Cpele, COOCTBEHHOMY 3[10POBbIO; YBAXKEHHMsSI K MHEHUIO
OTIITOHEHTA MPHU OOCYKACHUH OUOIOTUIECKUX MTPOOIIeM;

. HCIOJIb30BAHUE NPHOOPETEHHbIX 3HAHMWA M YMEHHIl B NOBCEIHEBHOW KU3HH IS
OLIEHKH IIOCJIEICTBUI CBOEH EATEILHOCTH 10 OTHOLIEHMIO K OKPYXKAIOILEH cpeie, 3J0POBbIO APYIHX
Jroiell 1 COOCTBEHHOMY 37I0POBBIO; OOOCHOBAaHUS M COONIOZCHUS Mep MPO(UIAKTUKH 3a00JIeBaHHH,
IIPaBUJI TOBEJIEHUS B IPUPOJIE.

PaGouass mnporpamma 1o Ouosioruu peanausyercss uepe3 (OpMUPOBAHHME Yy YdalIUXCS
o0mIeyuyeOHbIX YMEHHMH H HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH M KITFOUEBBIX
KOMIIETEHIIMH 3a CYET UCHOJIB30BAHUS TEXHOJIOTHI: CTPYKTYPHO-JIOTUYECKUX (CHCTEMHBIM MOAXO0J),
UHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX  (popmot  pabomer: padora ¢ IIOP u DOP; nekumu c
MYJBTUMEAUMHBIM CONPOBOXKICHUEM; CO3JAaHUE YYEHUKAMU MYJIbTUMEIUMHBIX IPE3CHTALMN II0
TeMaM M pas3fejlaM y4yeOHbIX KYypCOB; OpraHH3alusi HCCIEJAOBAaHHSA HAa YPOKaX M BHEYPOUHOMU
NeSITeIbHOCTH, MPOBEACHUE 3KCIIEPUMEHTOB, JEMOHCTpAlMs OTYETOB y4alllUXcs 00 HMCCIeJOBAaHUU;
NOMCK MH(OpMAIMM, HaNUCaHWE pELEeH3UHd Ha HaWJIeHHBIH B CETH HCTOYHUK, CO3JaHHE
AHHOTHPOBAHHBIX CIHUCKOB pecypcoB VHTepHET IO 3aJaHHOM TeMe; TPEHUHTH HaBBIKOB C
UCIIOJIb30BAHUEM  KOMIIBIOTEPOB;  KOHTPOJIb  OOYYEHHOCTHM  CpPEACTBAMU  UHTEPAKTUBHOI'O
TECTHUPOBAHUS); TPEHUHTOBBIX, IPOCKTHBIX (IIpunoscenue Nol),, UrpoBbIx, AUATOTOBBIX.

OcHoBHOU ¢GopMoii 00yueHHs SBISIOTCA YPOKH Pa3HbIX THUIIOB: YPOKH YCBOCHHS HOBOM
yueOHo# nH(popMarmn; ypoku GOPMHPOBAHUS MPAKTUYECKUX YMEHH W HAaBBIKOB yYaIlUXCS; YPOKH
COBEpIICHCTBOBAHUS U 3HAHUWIl, YMEHUN W HABBIKOB; YPOKU 00OOIIEHUS U CHCTEMAaTH3alMU 3HAHUH,
YMEHUN W HABBIKOB; YPOKHM IIPOBEPKM M OLEHKHM 3HAHWW, YMEHUN M HABBIKOB YyYallUXCs; TOMHUMO
3TOr0 B MporpaMMme MpPeAyCMOTPEHbl TakKWe BHIbl YUEOHBIX 3aHATUH KaK YPOKH - JICKIHUH,
CEMHUHApPCKHE 3aHATHS, JJAOOPATOPHBIE U MPaKTUYECKHE pabOThl, MPAKTUKYMBbl, KOH(EPEHINH, UTPBHI,
TPEHUHTH, 3aIUTa IPOEKTOB; SKCKYPCUH; YPOKU KOHTPOJIS; TPE3EHTALMH U JIP.

B paboueit mporpamme npeaycMOTpEHbl BApUAHTHI U3YYEHHS MaTepuala, Kak B KOJUICKTUBHBIX,
TaK U B UHAUBUIYAIbHO-TPYIOBBIX (opMax.

Jns nonmyueHus: 00beKTUBHOM MH(GOPMAIIUU O TOCTUTHYTHIX yUYallUMHCS pe3yJibTaTax yuyeOHOH
NEeSITeIbHOCTH M CTENEHH HX COOTBETCTBUS TpeOOBAaHUSAM 00pa30BaTENbHBIX CTaHAAPTOB;
YCTAHOBJICHHA MPHYUH T[IOBBIIUCHHUA WJIW CHHXKXCHHA YPOBHA )IOCTI/DKCHI/Iﬁ ydamuxcsa € OCJIbro
HOCEqyome  KOppeKUuH  00pa3oBaTeNbHOrO  Ipolecca  MPeAyCMOTPEH  CIeayroIui
HHCTPYMEHTaPHIi:

- MOHUTOPHHT Y4eOHBIX IOCTHKEHUI B paMKaX ypOBHEBOH quddepeHmanuy;

- HCNOJb30BAaHUE Pa3HOOOpa3HbIX (QOpPM  KOHTpossl  (NpeABapUTENbHBIN, TEKYLIUH,
TEMaTUYECKHUI, UTOTOBBIM KOHTPOJIb): TU(PEpEeHIIMPOBAHHbIA UHUBHIyaJIbHBIH MTUCHMEHHBIA OMpOC,
CaMOCTOATCIIbHAasA MPOBECPOUYHAA pa60Ta, JUKTAHT, IIMCBMCHHBIC JOMAIIHWEC 3aJJaHusdA, aHallu3
TBOPYECKUX, HCCIENOBATEIbCKUX pabOT, Ppe3yJlbTaTOB BBIINOJHEHUS JWArHOCTUYECKHX 3aJaHHi
yaeOHoro rmocobust wim padodeit Terpaan). [l TEKyIero TeMaTH4ecKoro KOHTPOJIS U OTIEHKH 3HAHUH
B CHUCTEME YPOKOB MPEAYCMOTPEHBI YPOKH-3a4eThl, KOHTPOJIbHbIE paboThl. Kypc 3aBepmiatoT ypokw,
MO3BOJISIOMIME OOOOIUTh W CHCTEMATH3MPOBATh 3HAHHSA, a TakkKe NPUMEHUTh yMEHUS,
nproOpeTeHHbIe TPU U3YYeHUH OUOJIOTHH;



- pa3HOOOpa3HbIe CLIOCOOBI OPTaHU3AINH OIICHOYHOH JEATeIbHOCTH YUUTEIS U yJaIluXcsl.

B paGoueii mporpamme mpeaycMOTpEeH pe3epB cBOOOJHOro ydeOHoro Bpemenu (4 4aca) mis
Ooyiee LIMPOKOTO HCIIOJB30BAHUS, HapsAy C TPaJULUOHHBIM YPOKOM, pPa3HOOOpasHbIX (opm
OpraHu3anuy y4eOHOro mporecca, BHEIPEHHUsI COBPEMEHHBIX IeJarOrMYeCKUX TEXHOJIOTHUH.

JIiss TIOBBINIICHHSI YPOBHS TOJYYCHHBIX 3HAHUU W TPUOOpPETEHHS MPAKTUYCCKHX YMEHUH U
HABBIKOB MTPOrPaMMOil MTpelycCMaTPUBACTCS BHIIIOJHEHUE MTPAKTHUECKUX U JTabopaTopHbIX padot. OHu
OPUEHTHUPYIOT YYaIUXCsl HA aKTUBHOE IIO3HAHME PACTUTEIBHOIO MHpPa U PA3BUTUE YMEHUM IO yXOay
3a HUM.

[IpencraBiennbie B pabodeil mporpamme J1a0OpaTOpHbIE M MPAKTHYECKHE PAaOOTHI SIBIAIOTCS
¢dbparmMeHTaMH YPOKOB U HEe TPEOYIOT AJIsl X MIPOBEACHUS JTOMOJHUTEIBHBIX YUeOHBIX YaCOB.

Hymepanus naboparopHsix paboT AaHa B COOTBETCTBUU C IMOCIEIOBATEIBHOCTBIO YPOKOB, Ha
KOTOPBIX OHU IIPOBOJSTCA.

Coaepxkanye v4eOHOro nmpeaMera

Tema S Opranu3MeHHbI yPOBeHb OPraHu3anuu ;ku3Hu (174)

OpraHu3MeHHBINH ypOBEHb )KU3HU U €ro poiib B ipupojae. Opranusm Kak ouocucrema.

OOMeH BewieCcTB M IPOLECCHl KU3HENEATENbHOCTU OPraHu3MoB. Pecynayus npoyeccos
JHcU3HeOeaAmeNbHOCmU opeanu3mos. Pasznuuua opeanuzmos 6 3agucumocmu om cnocoba numauus:
eemepompoul (canpogumsl, XuwHUKY, nApasumsl) u agmompoul (pomompoghei, xemompogut).

Pa3zMHoOkeHHe opraHu3MoB — 1osoBoe 1 6ecnosioe. OIIOAOTBOPEHHUE U €ro 3HaUYeHue. /Jeotinoe
onno0omeopenue y NOKPblMOCeMeHHbIX (Y6emKoavlx) pacmenui. Hckyccmeennoe onio0omeopenue y
DPacmeruti u JCUGOMHDIX.

WuauBuayaibHOE pa3BUTHE OpraHu3Ma (OHTOreHe3). OMOPHOHAIbHBIA U MOCTIMOPHOHAIBHBIN
nepuoAsl pa3BUTHUA opraHusma. llocnencTBus BIMSHMS aQIKOroJid, HUKOTMHA M HApKOTUYECKHX
CPEZICTB HA pa3BUTHUE 3apOJbIIIA YETIOBEKA.

HacnencTtBeHHOCTP M M3MEHYMBOCTH — CBOMCTBA OpraHusMoB. ['eHeTtuka - Hayka o
3aKOHOMEPHOCTAX HACJIEICTBEHHOCTH U H3MEHYUBOCTH.

M3MeHUYNBOCTh TMPU3HAKOB OpPraHM3Ma M €€ THUMbl (HAclIeICTBEHHAas M HEHACJEe/ICTBEHHAs).
Myranuu, UX MaTrepuaibHble OCHOBBI — U3MEHEHHE I'€HOB M XpOMOCOM. MyTareHsl, UX BJIMSHUE Ha
OpraHU3M 4Y€JI0BEKA U Ha KUBYIO IIPUPOLY B LIEJIOM.

I'eneTnyeckue  3aKOHOMEPHOCTHM  HACJIEOBaHWs, ycrTaHoBiIeHHble [.MenneneMm, ux
IIUTOJIOTUYECKHE OCHOB. MoOHOrMOpugHOE W AUTHOpHIHOE cKpemuBaHue. 3axkon T.Mopeana.
XpOoMOCOMHasl TeOpHUsl HACIEICTBEHHOCTU. B3aumooeticmaue 2enos. COBpEMEHHbIE NMPEACTABIECHUS O
reHe, TEHOTUIIE U TEHOME.

['eHetnka mona M HacienoOBaHWeE, CLEIJIEHHOe ¢ mojoM. HacnencrBenHble Oo0sie3HM, HX
npoduIakTuKa. Imuueckue acnekmol MEOUYUHCKOU 2eHemUKU.

Daxmopul, onpeodensowue 300posve yenoseka. leopuecmeo Kak ¢paxmop 300poevsa U
nokazamenv obpasa dcuznu uenogeka. Cnocobnocmos xk meopuecmsy. Ponv meopuecmea 6 dwcusHu
Kadc0020 4enosexa.

I'enetnueckue ocHOBBI cenekuud. Brxian H.M.BaBunoBa B pasBuTue cCelekUMH. YUeHUE
H.M.BaBunoBa 0 meHTpax NPOUCXOXKACHUS KyJIbTYPHBIX pacTeHHid. OCHOBHBIE METOJBI CEJIECKIUU:
ruOpUIU3aIHsl U UICKYCCTBEHHBIH 0TOOP.

bruorexHonorus, ee TOCTHXKEHUS. DTUYECKHE aCIEKThl Pa3BUTHS HEKOTOPBIX HCCIEAOBaHUN B
OMOTEXHOJIOTHH (KIOHUPOBAHUE YEIOBEKA).



Bupycel — HekierouHas ¢opma CyIIECTBOBaHHS OpPraHU3MOB. BupycHbie 3a0oieBaHMUs.
Cnocobwi 60pvowl co CITHom.

Jlabopamopnasn paboma Nel Pewienue s1eMenmapHvlx 2eHemMu4eckux 3a0au.

3auém no meme «OpraHn3MeHHBIN YPOBEHb OPTaHU3ALNN KUZHU

Pe3zepe — 2 uaca

Tema 6 KiieTouHblii ypoBeHb OpraHu3anum Ku3Hu (94)

Kiterounslli ypOBEHb OpPraHM3alliU JKU3HU U €T0 POJb B Ipupoje. PasBurre 3HaHUN O KIETKE
(P.I'vk, K.M.Bop, M.Il1netioen, T.1lIsann, P.Bupxos). MeTOABI H3yUCHHS KICTKH.

Krnerka kak sTam SBOJIIOLMHU JKMBOTO B UCTOpHM 3emin. MHOroo0Opasue KJIETOK M TKaHEH.
KneTtka — ocHOBHast CTpyKTypHas U (QyHKIMOHAIbHAS €IUHUIIA )KU3HEAEATEIbHOCTH OJHOKIETOYHOIO
Y MHOT'OKJIETOYHOT'O OPTaHU3MOB.

OcHOBHBIE TOJIOXKEHUS KJIETOYHON TEOpHUH. 3HAYCHHE KJIETOYHOH TEOpHUH B CTAaHOBIICHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOIH KapTHHBI MHPA.

OcHOBHbBIE YacCTH B CTPOEHUHU KJIETKU. [IOBEpXHOCTHBIN KOMIUIEKC KIJIETKH — Ouosiornyeckas
MeMmOpaHa. [luromiasma ¢ opraHoujaMu ¥ BKIFOYEHUAMHU. S IpO ¢ XpOMOCOMaMH.

[TocTosiHHBIE U BpEMEHHbIE KOMIIOHEHTHI KJIeTKU. MemOpaHHbIe 1 HeMeMOpaHHbIE OPraHOUbI,
uX (YHKIUU B KJIETKE.

Hosinepubie (MPOKapHOTHI) U SACpHBIE (PYKapUOTHI) KIETKU. [ unomesvl NpoucxoxcoeHus
IVKAPUOMUYECKUX KIIeMOK.

KneTounslii IUKII )KU3HU KIIETKH. [leneHne KieTku - MUTO3 U Meio3. Comamuyeckue u noiogvie
knemku. Ocobennocmu 00pazo08anus NOJI0BbIX KIeMmoK.

Crpykrypa xpomocoM. Crenrduueckue 6eKu XpoMocoM, UX GyHKIIUU. XPOMATHH — KOMILIEKC
JHK u cneunduyeckux OenkoB. Komnaxmuzayus xpomocom. OYHKIUM XPOMOCOM KaK CHCTEMBbI
TeHOB. J[uniououslli u 2aniouonsili Habop xpomocom 8 Kiemxax. I omonocuunvie u He2oMONO2UYHbIE
Xpomocombl. 3HAYCHNE BUIOBOTO IOCTOSTHCTBA YUCIIA, (POPMBI U pa3MEpPOB XPOMOCOM B KJIETKaX.

T'apmonus u yenecoobpasnocmo 6 sncusoii kiemke. I apmonus u ynpasnenue 8 kiemxe. Ilouamue
«yenecooopaznocmoy. Hayunoe nosnanue u npooiemvl yeiecooopasHocmu.

Jlabopamopnuvie pabomot

Ne2 Habnrooenue niazmonusa u 0eniasmonusd 6 Kiemrkax dnuoepmuca ayka.

Ne3 Habnooenue ¢az mumosa na Mukponpenapame Kiemox KOHUUKA KOPHSL.

Cemunap «"apMOHMS U 11€71€CO00PA3HOCTD B JKUBOM MPUPOJIE»

Pe3zepe — 2 uaca

Tema 7 MoJieKkyJIApHBIA YPOBEHDb NPOSIBJICHUSA KU3HH (84)

MonekynspHbIii ypOBEHB )KH3HHU, €T0 OCOOEHHOCTHU U POJIb B IPUPO/IE.

OcHOBHBIE XMMHYECKHE COEJAMHEHHUS JKUBOM MaTepuu. Makpo- u MUKpOIIEMEHMbl 8 HCUBOM
seujecmge. OpraHuyeckre M HEOPraHWYeCKHe BEIIECTBA, MX pOJIb B KIeTKe. Boma — BaKHBIN
KOMITOHEHT J>KWBOTo. (OCHOBHBIE OHOMOJUMEPHBIE MOJEKYJIbl >KUBOW Marepuu. [lonamue o
MOHOMEPHBIX U NOTUMEPHBIX COCOUHEHUSIX.

Ponb oprannueckux BelIECTB B KJIETKE OpraHuM3Ma ueloBeKa: OEJIKOB, YIJIEBOJOB, JIMIHIOB,
HYKJIEMHOBBIX KHCIIOT.

CtpoeHre M XMMHUYECKUH COCTaB HYKJIEUHOBBIX KHUCIOT B KieTke. [lonamue o HyKkneomuoe.
Crpykrypa u pynkuun JTHK — HOcuTens nacnenctBeHHoU nHpopmanuu kineTku. Perumkamus JTHK.
Mampuunasn ocnosa pennuxayuu /[HK. Ilpasuno xomniemenmaprocmu. I'en. [lonamue o xooone.
I'enernueckuit koa. Ctpoenue, pyHkiuu u MmHoroodpasue gopm PHK B kierke. Ocobennocmu JJHK
KIeMmOK 2VKapuom u npoKapuom.



[Ipomecchl cuHTE3a Kak 4acTh MeTa0oIM3Ma B JKUBBIX KileTKaX. DOTOCHHTE3 KaK yHUKaJbHas
MOJIEKYJIIpHAsl CHUCTEMa IPOLIECCOB CO3IAaHMs OPraHWYECKUX BemecTB. Ceemosvie u memHOBble
peakyuu pomocunmesa. Poib GOTOCHHTE3a B IPUPOJIE.

ITponeccel 6GuocuHTE3a MOJIEKyYN Oenka. DTamnbl CUHTe3a. MaTpUyHOe BOCIPOU3BOJCTBO OEIKOB
B KIIETKE.

MosnekynsipHble IPOLECChl PACIEIUIEHUs] BEIECTB B AJIEMEHTApPHBIX OMOCHUCTEMAaxX KakK 4acTh
MeTaboau3ma B KieTkax. [loHaTue o KIeTOYHOM JpIXaHuu. BecKUCIOpPOAHBIN U KHUCIOPOIHBIN STarbl
JIbIXQHUS KaK CTaJIUM SHEPreTHYeCKOro 00ecrevyeHus KIeTKH.

[lonsiTHE O TJIACTUYECKOM U DJHEPreTUYeCKOM OOMeHe B KieTke. Poab  pezynamopos
OUOMONEKYNAPHBIX NPOYECCOB.

OnacHOCTh XMMMUYECKOI'O 3arps3HEHMs] OKpykaroued cpensl. IlocinencTtBust nesTenbHOCTH
4eJloBeKa B OKpykawowen cpeze. IIpaBuiia nmosenenus B npuponHou cpene. Bpems skonormdeckon
KyJIbTYphl dYeJOBEKa M oOliecTBa. OJKkonocus U Hosoe 6033penue Ha Kyabmypy. Ocosnanue
yenoseuecmeom Henpexoosujel YeHHOCMuU JHCUSHU. IDKON02UHeCKas KyIbmypa — 6adicHas 3adaid
yenoeeuecmeaa.

Cemunap «Bpems 5K0IOrHYeCcKOl KyJIbTYphl UEJIOBEKa U OOLIECTBA»

3akiouenue (14)

O0600611eHre 3HaHU 0 MHOT00Opa3uy KU3HU, IPECTABICHHON OMOCHCTEMAaMU Pa3HbIX YPOBHEH
CI0XKHOCTH. OTJIMYKE KUBBIX CUCTEM OT HEKHUBBIX.

TpeboBaHuga K YPOBHIO NOATOTOBKH vyammxes 11 kiacca mo 0MoJI0rum

B pesynomame uzyuenusn 6uonozuu Ha 6a3060m ypoeHe YUEHUK 00JIHCEH

3HATh /MOHUMAThH

. OCHOGHble NONI0CeHUs OUONOTMUECKUX TEOpuil (KJIETOYHas, SBOJIIOLIMOHHAS TEOpus
Y. lapBuna); yuenue B.M.Bepnagckoro o Ouocdepe; cymHocTh 3akoHOB  [.Mennens,
3aKOHOMEPHOCTEN N3MEHYMBOCTH;

. cmpoenue 6uonoeudeckux o0vekmos: KIETKU; TeHOB M XPOMOCOM; BHJAa M 3KOCHCTEM
(cTpykTypa);
. CYWHOCMb  OUONI02UYECKUX Npoyeccos. Pa3MHOKEHHE, OIUIOJIOTBOpEHHUE, JieiicTBHe

HCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, (hOPMHPOBAHUE MPUCIIOCOOIEHHOCTH, 00pa30BaHNE BUIOB,
KpPYTrOBOPOT BEUIECTB U MPEBPAILEHUS JHEPTHH B SKOCUCTEMaxX U Ouocdepe;

. BKIA0 8bIOAIOWUXCSL YYEHbIX B PA3BUTHE OMOJIOTUUECKON HAaYKH;

. OMOJIOTUYECKYIO0 TEPMHUHOJIOTHIO U CHMBOJIUKY;

yMeTh

. 00bsCHAMYb: POJIb OWONOTHH B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS; BKIA]

OMOJOrMYecKUX TeOopuil B (OPMUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHUHBI MUDA;
€UHCTBO JKMBOW W HEXKHUBOM IPUPOIBI, POACTBO >KUBBIX OPraHU3MOB; OTPHULATEIBHOE BIIUSIHUE
AJIKOT0JIs1, HHKOTMHA, HAPKOTUYECKUX BEIIECTB HA PAa3BUTHE 3apOJIbIIIA YEJIOBEKA; BIMSIHUE MyTarcHOB
Ha OpPraHM3M YEeJOBEKa, JKOJOTMYECKHX (PAKTOPOB Ha OPraHU3MBbI; B3aUMOCBSA3M OPraHU3MOB U
OKPY’KarOIlle! Cpeibl; IPUYMHBI BOJIFOLINH, U3MEHAEMOCTH BHJIOB, HAPYILIEHUH pa3BUTHS OPraHU3MOB,
HACJIC/ICTBEHHBIX 3a00JIeBaHUM, MyTalui, YCTOWYMBOCTH M CMEHBI 3KOCHUCTEM; HEOOXOIMMOCTHU
COXpaHEHUs] MHOT000pa3usl BUIOB;

. pewiams dBJIEMEHTapHble OHOJIOIMYEeCKHE 3a/laud; COCTaBJIATH 3JEMEHTapHBIE CXEMBI
CKpEIIMBAHUS U CXEMBI IIEpEHOCa BEUIECTB M SHEPTUHU B AKOCHCTEMaX (LIeMU MTUTaHUS);



. onuceléams 0co0el BUIOB IO MOP(POTIOTHUECKOMY KPUTEPHIO;

. 8b146/1AMb TPUCTIOCOOJICHUSI OPraHU3MOB K cpelie OOMTaHMs, UCTOYHUKU MYTareHOB B
OKpY>Karollen cpezie (KOCBEHHO), aHTPOTIOTEHHbBIE H3MEHEHHSI B 9KOCUCTEMaX CBOCM MECTHOCTH;
. cpasHusamy: OUONOTHMYECKHE OOBEKTHl (XMMHUYECKHUH COCTaB TeN JKUBOW M HEXKUBOU

OPHUPOJBI, 3apOJBIIIM YEIOBEKA M JPYTUX MIICKONUTAIONINX, MPUPOAHBIE OKOCHUCTEMBI U
arpo’KOCHCTEMBI CBOCH MECTHOCTH), TIPOIIECCHI (€CTECTBEHHBIH U UCKYCCTBEHHBIN OTOOp, IMOJIOBOE U
OecroJioe pa3sMHOXKEHHE) U JIeJaTh BBIBOIBI HA OCHOBE CPAaBHEHUS;

. AHATUBUPOBAMb U OYEeHUBAMb PA3IIMYHBIC TUIIOTE3bl CYIIHOCTH JKU3HU, TPOUCXOXKICHUS
JKU3HA M YeJIOBEeKa, TNI00ajIbHBIC JKOJOTHYECKHE MPOOJIEMbI M MYTH WX PEHICHHS], TOCICICTBUS
COOCTBEHHOM JICITEIBHOCTH B OKPYIKAIOIIEH cperie;

. u3yuyams U3MEHEHUS B IKOCUCTEMaX Ha OMOJIOTHYECKUX MOJIEIISIX;

. Haxooums THHOPMAITHIO 0 OMOJOTUYECKHX 00BEKTaX B PA3IMYHBIX UCTOUYHHKAX (yIeOHBIX
TEKCTaxX, CIPABOYHUKAX, HAYYHO-TIONMYJISPHBIX H3IAHUSX, KOMIBIOTEPHBIX 0a3aX ITaHHBIX, pecypcax
WHTEepHET) 1 KPUTHYECKH €€ OI[CHUBATH;

HCNOJIb30BATh NMPUOOPETEHHbIE 3HAHMS W YMEHUS] B MNMPAKTHYECKOH 1esiTeIbHOCTH U
MOBCEIHEBHOM KM3HU JJIA:

. coOmroncHus Mep TPODUIAKTUKYA OTPABIICHUH, BHPYCHBIX M JPYrux 3a00JIeBaHHU,
CTPECCOB, BPEIHBIX MPHUBBIYCK (KYpeHHE, aJKOTOJHM3M, HAPKOMAaHWUs); NpPaBUI TOBEICHHS B
MIPUPOJHOM CpelIE;

. OKa3aHWs TEPBOM IOMOINM MpPH MPOCTYIAHBIX WM JPYTUX 3a00JIeBaHUSX, OTPABIICHUH
MUIICBBIMU  MIPOIYKTaMH; OIICHKH JTHUYECKHX acCIEKTOB HEKOTOPBIX HCCIICIOBAaHUN B 00J1aCTH
OroTexXHOJIOTHH (KIIOHMPOBAHUE, HCKYCCTBEHHOE OILIO0TBOPCHHUE).

PabGouas mnporpamma 1o Ouonoruu peanu3yercs uepe3 (OPMUPOBAHHME Yy y4alIUXCS
o0pa3oBaTe/IbHBIX KOMIIETEHTHOCTEH: IIEHHOCTHO-CMBICIOBBIX, OOIIEKYJIbTYPHBIX  y4eOHO-
MO3HABATENIbHBIX, HH(POPMAIIMOHHBIX, KOMMYHUKATUBHBIX, COLIMAIBLHO-TPYAOBBIX, KOMIETCHIIMH
JMYHOCTHOT'O CAMOCOBEPILIEHCTBOBAHUSI.

Kpurepuu 1 HOpMbI OLIEHKH 3HAHUM YUaLUXCA 10 _OHOJIOTMH

Ouenka ycmnozo omeema yuaujuxcs

Otmetka "5" cTaBUTCS B ciiyuyae:

1. 3HaHus, MOHUMAaHHUS, TTYOMHBI YCBOSHHs 00y4JaromuMcsl Bcero o0bEMa MporpaMMHOTO MaTepHana.
2. YmMmeHus BBIACIIAATh TJIABHBIC ITOJIOXKCHUSA B HU3YYCHHOM MaATCpuajic, Ha OCHOBAHUH Q)aKTOB u
npuMepoB 000011aTh, 1eJaTh BBIBOJbI, YCTAHABIUBATH MEXKIIPEIMETHBIC U BHYTPUIIPEAMETHBIE CBSI3H,
TBOPYCCKHA IPUMCHACT IMOJIYYCHHBIC 3HAHUA B HEe3HaKOMOH CUTyalluu.
3. OrcyrcTBUE OMIMOOK M HEIOYETOB MPU BOCHPOU3BENECHHWU W3YUYEHHOTO MaTepuana, MpU yCTHBIX
OTBCTAaX YCTpPaHCHHUC OTACIbHBIX HETOYHOCTEH C MMOMOIIBIO JOIOJHUTCIIBHBIX BOIIPOCOB YUYUTCIIA,
COOIOZICHHE KYIbTYPhl YCTHOM pedH.

OtMmeTka "4":

1. 3HaHue Bcero U3y4e€HHOI0 MPOrpaMMHOT0 MaTepHania.

2. YMeHUl BBIACNATH TJIABHBIC TOJIOKEHUS B HM3YYCHHOM MaTepHayie, Ha OCHOBAaHWHU (PAKTOB M
npuMepoB 00001aTh, JAeNaTh BBIBOJBI, YCTaHABIMBATH BHYTPHUIPEIMETHBIE CBS3M, NPUMEHATH
MOJTYYCHHBIC 3HAHUS HA TIPAKTHKE.



3. He3nauutensHble (HerpyObie) OMIMOKHM M HEAOUYETHI IPH BOCIIPOU3BEACHUN U3YYEHHOTO MaTepHara,
COOJIIO/ICHNE OCHOBHBIX IIPAaBUJI KYJIBTYphl YCTHOW peyH.

Otmerka "3" (ypoBeHb MNpEACTaBICHUN, COYETAIONIUXCS C DJIEMEHTAMH HAyYHBIX ITOHSATHH):
1. 3HaHMe U yCBOEHHME MaTepHalla HA YpOBHE MUHUMAIbHBIX TPEOOBAaHUI IPOrpaMMBbl, 3aTpyIHEHUE
IIPU CaMOCTOSITEIbBHOM BOCIIPOU3BEICHUH, HEOOXOJUMOCTh HE3HAYUTEIbHON MTOMOIIY IIPEnoaaBaTess.
2. YMmenue paboTath Ha ypOBHE BOCHPOHM3BEACHUS, 3aTPYIHEHHs MPU OTBETAaX HA BHIOU3MEHEHHBIE
BOIPOCHI.

3. Hannuue rpy0oii ommbOKH, HECKOIBKUX HETpyObIX MPU BOCHPOU3BEACHUU M3YYEHHOTO MaTepHaa,
HE3HaYUTeNIbHOE HeCOOI0IeHIe OCHOBHBIX MPaBWII KYJIbTYPhl YCTHOM pedH.

Otmerka "2":

1. 3HaHMe M yCBOEHME MaTepuaja Ha YPOBHE HW)KE MHUHUMAJIbHBIX TPEOOBAHWN IPOrPaMMB,
OTJICJIbHBIE TIPE/ICTABIICHUS 00 M3YYEeHHOM MaTepHuale.

2. OrcyrcTBHE YMEHMM paboTaTh Ha YpPOBHE BOCIIPOM3BEACHHUS, 3aTPYJHEHHS IpU OTBETaX Ha
CTaHJapTHHIC BOIIPOCHI.

3. Hammume HECKONBKMX TpyObIX OIIMOOK, OONBIIOrO 4YHcia HErpyObIX MpPH BOCHPOHM3BEICHUH
M3Y4YEHHOTO MaTepualia, 3HaYuTelIbHOe HeCOOI0ICHIE OCHOBHBIX MTPABWJI KYJIBTYPbI YCTHOM pEeUu.

Ouyenka 6vinoiHenuA npaKkmuieckux (1adopamopuslx) paoom
OtMmertka "5" craBuTCS, €CIIM YUEHUK:
1. IlpaBusbHO onpeAesI Leb OIbITA.
2. Bomonaun paboTy B MOTHOM 00BEME C COONIOJCHHEM HEOOXOAMMOM IOCIIeI0BATEIIEHOCTH
IPOBE/ICHUS ONBITOB U U3MEPEHUIA.
3. CaMOCTOSITENNFHO M PAlMOHAIIBHO BHIOpAJI M MOATOTOBWII JJISl OIIBITA HEOOXOAMMOE 000pYyI0BaHUE,
BCE OMBITHI ITPOBEIN B YCIOBUAX M PEXKUMAX, 00ECIIEUMBAIOIIUX TOIYYEHUE PE3YIbTaTOB U BBIBOJOB C
HauOO0JIbIIENH TOUHOCTHIO.
4. Hay4yHo rpaMOTHO, JIOTUYHO onucaid HaOMoAeHUus M CHOPMYIHpOBal BBIBOABI M3 OmbITa. B
NPEJCTAaBJICHHOM OTYeTe NPAaBWIBHO M AaKKypaTHO BBIMOJHWJI BCE 3alMCH, TaONHIBI, PUCYHKH,
rpaduKu, BBIYUCICHUS U Ceall BBIBOBI.
5. TlposiBisieT OpraHW3allMOHHO-TPYAOBBIE YMEHHs (MOIIEPKUBAET YHCTOTY pabodyero mecra M
HOPSI/IOK Ha CTOJIE, YKOHOMHO HCIIOJIb3YET PACXOHBIE MaTEPUAIIbI).
6. DKCIIEPUMEHT OCYIIECTBIISIET IO IUIaHy C y4eTOM TEXHUKH O€30MacHOCTH W TpaBMJI paboTHI C
MaTepHajaMi U 000pYIOBaHUEM.

OtMmertka "4" craBuUTCS, €CIIN YUEHUK:

1. OmpIT TpoOBOIMI B YCIOBUSIX, HE OOECIEUMBAIOIINX JOCTATOYHOW TOYHOCTH HW3MEPEHUH.
2. Wnun 6b110 JOMYIIEHO ABAa-TPU HEJI0YETA.

3. Nnu ne 6omnee oHOM HErpyOOi OMMOKHU M OJTHOTO HEJ0YeTa.

4. Inu 3KCIepUMEHT MPOBEJCH HE MOJTHOCTHIO.

5. nu B onMcanuu HaOMIOJAEHUM W3 OMNbITA JOMYCTHUJI HETOYHOCTH, BBIBOJBI C/AETAl HEMOJHBIE.

Otmertka "3" craBuUTCS, €CIIM YUEHUK:

1. IIpaBunpHO Ompenenu 1eidb ONbITa; paboTy BHINOJIHIET NMPABHILHO HE MEHEE YeM HaIlOJIOBUHY,
OJTHAKO OOBEM BBITOJHEHHON YaCTH TaKOB, YTO TMO3BOJSET TOJIYYUThH IMPABHIBHBIE PE3YAbTATHI U
BBIBO/IbI o OCHOBHBIM, MPUHLIUIHAIIBHO BaXXHBIM 3agauam paboThI.
2. Nnm monGop ob6opynoBaHusi, 0OBEKTOB, MATEPHAIIOB, a TAKKE pabOTHI MO HAYaly OMbITa MPOBET C
MOMOIIIBIO YYHUTENS; WJIM B XOJ€ MPOBEACHUS OIBbITa M M3MEPEHMH ObUIM JOMYLIEHbI OMIMOKU B
ONMCAaHUU HAO0IeHNH, (POPMYITHpPOBAaHUH BHIBOIOB.



3. OnbIT POBOAMIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO NPUBENO K IMOITYYCHHIO PE3YNIBTATOB C
OoJIbIIIEH TOTPENTHOCTHIO; WM B OTYETE OBLIM JOIMYIIEHBI B OOIIEH CIOKHOCTH HE Oosee NBYyX
OIMOOK (B 3aMMCSIX €AWHUIL, U3MEPCHHSIX, B BBIUUCIICHUSX, TpaduKax, TabIuIax, cxemax, 1 T.1.) HE
NPUHIUIHAIBHOTO JIJISl TaHHOW pPa0OThI XapakTepa, HO TMOBJIHMSBIIUX HAa PE3YJbTAT BBITIOJTHEHUSI.
4. Jlomyckaer rpyOyro OmmMOKY B XOJ€ JKCnepuMeHTa (B OOBSICHEHWH, B OPOpPMIICHHU pabOTHI, B
COOJIIOICHUM TIPaBWJI TEXHWKHM OE30MAaCHOCTH MpU pabdoTe ¢ MarepuaiamMd U OOOpYIAOBAHHEM),
KOTOpasi UCTIPABIISETCS 110 TPEOOBAHUIO YUHUTEIIS.

OtMmetka "2" craBUTCS, €CIIU YUEHUK:

1. He ompenenun caMOCTOATEIBHO LENb OMbITA; BBHIIOJHUI PabOTy HE MOJIHOCTBIO, HE MOJTOTOBHUII
HYXXHOE 000pyZ0oBaHHE W 00bEM BBIOJHEHHOM YacTH pabOTHl HE MO3BOJSIET CIENATh MPABUIIBHBIX
BBIBOJIOB.

2. Wnm onbITHl, W3MEpPEHMs, BBIUYMCICHUS, HAOIIOICHHUS TPOU3BOAMINCH  HENPABUIBHO.
3. nu B xone paboThl U B OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEAOCTAaTKH, OTMEUYCHHbBIC B
TpeboBaHUX K oreHke "3".

4. Jlonryckaet nBe (1 Oosiee) rpyObie OMMOKHA B XOJIe IKCIIEPUMEHTa, B O0BSICHEHUHU, B O(hOpMIICHUHN
paboThl, B COOIOICHUH MTPABHII TEXHUKH O€30MTaCHOCTH MPH paboTe ¢ BEIIECTBAMU M 000PYIOBAaHUEM,
KOTOPBIE HE MOXKET UCIIPABUTH AaKe MO0 TPEOOBAHUIO YUUTEIIS.

OuyeHKka camocmoamenbHblX RUCbMEHHBIX U KOHMPOIbHBIX padom.
OtMmetka "5" craBuTCS, €CIIM YUEHUK:
1. Bemomaun paboty 6€3 ommbok 1 HEI0YETOB.
2. Nomnyctuin He 0oJiee 0JTHOTO HEJl0UeTa.

Otmerka '"'4" cTaBUTCSA, €CIM YYEHUK BBINOJIHWI pPabOTy IMOJHOCTBIO, HO JOMYCTHJI B HEM:
1. He 6onee onHO# HErpyOOi OMIMOKY M OJJTHOTO HEJ0YETa.
2. Wnu ue 6omnee ABYyX HEJOUYETOB.

Otmerka "3" craBuUTCS, €CIIM yYEHHK MPABUIBHO BBHIMOJHWI HE MeHee 2/3 paboThl MM JOMYCTHII:
1. He Gonee AByx rpyObIX OIIMOOK.

2. Nnu He 6onee ogHoM rpy0oil U 01HON HErpyOOi OIIMOKK U OJJTHOTO HEJ0YEeTa.

3. Vnu He Gonee ABYX-TpeX HErpyObIX OIINOOK.

4. Inu ogHOM HETpyOOM OITMOKU U TPEX HEOUETOB.

5. Vlnu npu OTCYTCTBUU OUIMOOK, HO MPH HAIMYMU YETHIPEX-TISITH HEJ0UETOB.

OtMmertka "2" craBuUTCS, €CIIN YUEHUK:

1. Jlomyctun 4yucino omuMUOOK U HEAOYETOB MPEBOCXOASIIEEe HOPMY, HPU KOTOPOW MOMKET ObITh
BBICTABJICHA OLIeHKa "3".

2. nu ecnu npaBUIIbHO BBIMOIHWII MEHEE MOJIOBUHBI paOOTHI.



Y4eOHO-TeMATHYECKHHA TJIaH

KomnunuecTtBo yacoB

No Temaruueckuii 6J10K
(TeMa y4yeOHOro 3aHATHS IPU OTCYTCTBUU
TEMaTUYECKOro OJIOKA)
1 Tema 5. Opranu3MeHHbI YPOBEHb OpraHU3alUH KU3HU 17 4acoB (M3 HuUX 2
yaca-pe3epn)
2 Tema 6. KiteTouHbIi ypOBEHb OpraHU3alluy KU3HU 9 (m3 Hmx 2 wyaca-
pe3epB)
3 Tema 7. MonekynspHbIi ypOBEHb MPOSBICHUS KU3HU 8
4 3aKyroueHue 1 yac
HTtoro 35
Ilepedennb 1a00paTOPHBIX padoT
Ne i/m Tema
1 Pemenue 31eMeHTapHBIX TEHETUYCCKHX 3a]1a4.
2 Habmroienue mia3monmsa u Jeria3Moan3a B KIeTKaxX dSMuAepMuca JIyKa.
3 Habmronenue ¢a3 MuTo3a Ha MEKpOTIpenapaTe KJIeTOK KOHUYMKa KOPHSI.
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Hpuioxkenune Ne 1

HpOCKTHaH HACATCIABHOCTD YHAIIIUXCH

Tembl npoexToB MJis yuyammxcsi 11 kinacca

Tema

Homep
YPOKa

Tema nmpoekra

Tema 5. Opranu3meHHbId YpOBEHb
OpraHu3aIy >KU3HU

4

10

12

13

1. ((HOCJ'ICI[CTBI/IH BIIMAHHNA  AJIKOT'OJIA,
HUKOTUHA W HApPKOTHYCCKUX CpPCACTB Ha
Pa3BUTHUC 3apOoAbIiia YECJIOBCKay

2. «MyTtareHsl, UX BIMSHUE Ha OPraHU3M
YeJI0BEKA U Ha KUBYIO IIPUPOJLY B LIETIOM»

3. «OTHYeCKHE AacCHeKThl MEIUIIMHCKON
T€HETUKI))

4. «OTHYecKHEe  aCIEKTbl  Pa3BUTHUS
HEKOTOPBIX UCClIeI0BaHUM B
OMOTEXHOJIOTUU (kIIOHUpOBaHUE
YeIIOBEKa)»

5. «Cnoco6s1 60pb0bI co CITU Tom»

Tema 6.

Knerounsprit

OopraHu3al XU3HU

YPOBCHb

20

23

6. «'nmnorespr IIPOUCXOXKICHUSA
3YKAPUOTHYECKUX KIIETOK»

7. «lapMoHHST W 1E€IECO00pa3HOCTh B
JKABOM KIIETKE»

8. «['apMOHMS U yrpaBiIEeHUE B KIETKE»

9. «HayyHoe mo3HaHHWE U MPOOIEMBI
1[EeJIECO00PAZHOCTH

Tema 7.
MPOSIBICHUS

MonexynsapHbIi
KU3HU

YpOBEHb

28

32

10. «Ocobennoctu JIHK kierok sykapuot
U IPOKAPHOT

11. «Xumuueckoe 3arpsi3HEHHE Cpeabl Kak
riobanpHast SKoJIormueckas mpooiaeMay
12. «Oxonoruss U HOBOE BO33pEHUE HA

KYJIBTYPY»

3akIrouYeHne

34

13. Y)KuzHb — ThI MHOTOOOpa3Ha!
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NudopmanuoHHO - MeTOAUYECKOE o0ecriedeHne

Y4eOHO-MEeTOANYECKUN KOMIUIEKC OMOJIOTHH KaK Y4eOHOH TUCIMIIMHBI BKIIOYAET KOMIUICKTHI
JIOKYMEHTOB:

1. HopMaTuBHO-HHCTPYKTHBHOE O0OECMEYeHHE TMPErnoJaBaHusl yd4eOHOW JUCIUILTAHBI
«buomorusay;

2. [TporpammHO-MeTOIMUECKOE OOecTieueHre yueOHOTo MPeIMETa;

3. Junaktrueckoe obecreueHne yaeOHOro MpeameTa;

4. MatepuaabHO-TEXHHUYECKOE 00ECTICUCHIE MPENOJaBaHus TIPEeIMETA.

1. Hopmamueno-uncmpykmuenoe obecneuyenue npenooasanHus y4eoHou OUCUUNIUHDL
«buonocusa»:

- DenepanbHBIl KOMIIOHEHT TOCYAAPCTBEHHBIX CTAHAAPTOB OCHOBHOTI'O OOIIErO M CPEIHEro
(momHOTO) 061TIeT0 0Opa3zoBanms no 6uosoruu (mpukaz MO Poccuu Nel089 ot 5 mapta 2004 1.);

- TunoBsle yuyeOHBIE mMporpaMmbl Kypca Ouonoruu ajsi o0IieoOpa3oBaTeNbHBIX YUPEKACHUN
COOTBETCTBYIOIIETO POodHIIst 00yUueHus, TOMmyIeHHbIe Wi pekoMeHnoBanubie MO u H PO;

- [IpumepHbIe TporpaMMBl OCHOBHOTO OOMIIETO M cperHero (IOJTHOro) odmero oopa3oBaHus 1Mo
OHOJIOTHH;

- [lepedens yueOHOTO 000PYIOBAHUS IO OUOJIOTUH JIJISI CPETHEH IIKOJIBL;

- HHcTpykTuBHO-MeTOAMYEeCKHMEe nHcbMa «O TMpernojaBaHuM y4yeOHOM JUCLMIUIMHBL B
00111e00pa30BaTEIbHBIX YUPEKICHUAX 00JIaCTHY;

-MeToauueckue peKOMEHAUK 0 UCHOJIb30BAHNIO PETHOHAIBHOIO KOMIIOHEHTA COAEPIKaHUs
Ouoaoruueckoro 0opazoBaHusl.

2. IIpozpammno-memoouueckoe u oudaKkmuyeckoe obecneyenue npenooaganus OuoI0uu:

IIporpamma:

ABropckas nporpamma k yueOnuky M.H. Ilonomapésoii, O.A. Kopuunosoii, T.E.Jloumnunoi,
Wxerckoro I1.B. «buosorus. 11 xi1.: Baszoseiii ypoBenb:» (M3 Coopuuka «I[IpupomoBeneHue.
Buonorus. Dxomnorus: 5-11 xnace: mporpamme» / T.C. CyxoBa, B.1. Crporanos, 1.H. Ilonomapépa u
ap. — M.: Benrana-I'pad, 2009. — 176 c.)

Y4yeOHuk:

[Tonomapesa 1.H., Kopaukinosa O.A., Jlomununa T.E., Wxesckuit I1.B. buonorus: 11 knacc:
YuebHuK Ui yuyamuxcs oOrieoOpa3oBaTenbHbIX yupexaeHuid: ba3oBelii ypoBens/ Iloa pen. mpod.
W.H.[TonomapeBoii. — 2-e u3a., nepepad. — M.: Benrana-I'pad, 2011.- 224 c. : ni.

Terpaab ¢ Ne4aTHON OCHOBOIA:

Koznosa T., [TonomapeBa 1.H. buonorus. ba3ossiii yposens: 11 knacc: Pabouas terpaap ans
yyamuxcs o01ieoopa3zoBareibHbIX yupexaeHuil. - M.: Berrana-I'pag, 2011.- 112 c.

MeTtoauyeckue nocoOus AJist y4uTess:

1) Ilonomapesa M.H. buonorus. 11 kmacc. Meroauueckoe mocobue.- M. : Bentana-I'pad,
2011.- 96 c.

2) Ilporpammsl kypca O6uonoruu 10-11 kiaccoB (6a30Bblii ypoBeHb). ABTOphl: [loHOMapeBa
N.H., Kopaunosa O.A., Cumonosa, JI.B. Nxesckuit I1.B / Tlox. pen. npod. Y.H. [Tonomaperoii/ M.,
"BenTana- I'pag", 2009

3) COopHUK HOpMaTUBHBIX NokyMeHTOB. buonorus/Coct. 2.J].[lnenpos, A.I'.ApkanseB. — M.:
Hpoda. 2006;

DJIeKTPOHHBbIE MOCOOUA

1) JlaGoparopublii mpakTukyMm. buomorus 6-11 kiacc (yueOHOe SJIEKTPOHHOE W3/AaHUE),
PecniyOnukanckuii MynbTuMenua uentp, 2004;
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2) O6pazoBatenbublit koMiuieke «1C:lIkona. buonorus, 11 xi.». Co3nan Ha ocHoBe YMK mnon
penakumeit npod. M. H. IlonomapeBoit m comepxkutr Marepuansl yueOHuka WM.H. ITonomapeBoit
«buonorus, 10 ki.» (M., U3natensckuii nuentp «Benrana-I'pad»). Pazpadorunk «1C», 2009;

3) Cepusi «DJEKTPOHHBIE YPOKH M TECTbl», buomoruss B mkoje. HaciemoBanwe mnpu3HAKOB;
buonorus B mkone. ['eHeTndeckas M3MEHUMBOCTh W dIBomroIMs. Paspaborumk — «IIpocBemieHue-
MEJINA»; «Hossrit uck», YDP Interactive Publishing, 2007;

4) NaTepHeT-pecypchl Ha YCMOTPEHHE YUUTENS B 00yJaroLIXCs

Kpome Ttoro, mpu Bemenuu Kypca B 11 kiacce Ha KaXIOM YPOKE HCIOJIB3YeTCS Cepus
MYJIbTUMEAMWHBIX YPOKOB U MPE3eHTAlMid, pa3paboTanHas yuutenem Msaenen M.B. u matepuaisl u3
«Enunoit xomnmekuuu I{udposeix OOpazoBaTenpHBIX PecypcoB» (HabOp HHUGPOBBIX PECypcoB K
yueOnukam simann [lonomapesoit 1.H.) (http://school-collection.edu.ru/) .

3. [Auoakmuueckoe obecneuenue yuedOHO20 npouecca Hapaody ¢ y4eOHOU Jumepamypoi
eKII0OYaem:

- y4eOHbBIE MaTepuasbl WILTIOCTPATUBHOTO XapakTepa (OMOPHBIE KOHCIIEKTHI, CXEMBbI, TaOIHIIbI,
JarpamMmbl, MOJIEIH U Jp.);

- yueOHbIE MaTepuaibl HMHCTPYKTUBHOTO XapakTepa (MHCTPYKIHH IO OpraHu3aIiuu
CaMOCTOSITENIbHOM pabOThI ydaluxcs,)

- HMHCTPYMEHTApHil JUAarHOCTHKUA YpPOBHA OOYYEHHOCTH YydYaluxcs (CpeicTBa TEKYIIETO,
TEMaTHYEeCKOTO0 M HMTOTOBOTO KOHTPOJS YCBOCHHUS YYAIIUMHUCS COACpXKaHHUS OHOJIOTHYECKOTrO
o0OpazoBaHus);

- BAPUAHTHI Pa3HOYPOBHEBBIX U TBOPUYECKUX JOMAIITHUX 3a/1aHU;

- MaTepuasbl BHEKIACCHOW W HAyYHO-UCCIIEI0BATENHCKOM pabOThI 1O MpeIMeTy (IepeyeHb TeM
pedepaToB U HCCIENOBaHHM MO y4dyeOHOW mucuumuimHe, TpeboBanus k HUP, pexkomenmyemas
JIUTEpaTypa).

4. Mamepuanvno-mexnuueckoe obecneueHue nPenooasanHus  y4eOHo20  npeomema
«bunoJiIorus» OPHMEHTHPOBAHO Ha peaau3aluio (eaepaibHOro KommnoHeHta ['ocyrapcrBeHHOro
0o0pa3oBaTe/IbHOr0 CTaHJApPTa MO OWOJOrMH (IS OCHOBHON cpeAHell WMIKOJbI, 0a30BOro W
npo¢ujibHOro ypoBHeil mosaHoi cpeaneii mxouabl). Cpencra ooyuenus (MCO, TCO, narnsgabie
CpeacTBa O0yUYeHHs).

CHHCOK JIUTEPATYPbI

Jlureparypa AJis1 y4uTesisi:

1) baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bosibmioi cnpaBoYHMK JUist
HIKOJIbHUKOB U MOCTyMaImux B By3bl. — M.:JIpoda, 2004;

2) bonrosa U.B. COopuuk 3amay mo OOmieit Ouomoruu Ajis MOCTYMAOMIMX B BY3bl. — M.:
«Onwukce 21 Bex» «Mup u obpazoBanuey, 2005;

3) BanoBas M.A., CokonoBa H.A., Kawmenckuit &.O. buonorus: mnOmHBI Kypc
001eobpazoBaTenbHON cpeHel mKkoibl. M., 2002.

4) KaznaueeB B.I1. 3nopoBbe Haruu. [Ipocsemenue. O6pazoBanue. Koctpoma, 1996.

5) Komxxacnuposa I'.M., Komxacniupos A.1O. [legarornueckuit cinosaps M.,2001.

6) Kosnosa T.A., Kyumenko B.C. buonorus B tabnunax 6-11 knaccel. CripaBodHoe mocodue. —
M.: dpoda, 2002;

7) Jlemeza H.A., Kammok JI.B., JIucos H./I. buonorus B Bonpocax u orBerax. Munck, 1997.

8) Mam3un A.C. buonorus B cucreme KyiabTypbl. CI16. 1998.
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9) ®pocun B.H., CuBormnazos B.M. T'oToBuMCS K €IMHOMY TOCYJapCTBEHHOMY JK3aMEHY.
O6mas 6uonorus. —M.: Jlpoda, 2004. — 216 c.

Jlureparypa ajis1 00y4ar0ImXxcs:

1) Axumos C.U. u np. buonorus B Tabnuiax, cxemax, pucyHkax. Y4eOH0-00pa3oBarenbHast
cepus. - M: Jluct-Hsro, 2004. — 1117c.

2) buonorus: CripaBounuk mkonbHuKa U cTyaeHTa/llog pen. 3.bpema u M.Meiinke; Ilep. c
HeM. — 3-¢ u31., crepeotun. — M.: llpoda, 2003, ¢.243-244.

3) Bonrosa 1.B. COopHuK 3a1au 1o o01iel OGMOJIOTUHN ¢ PEUICHUSMH JUIS TOCTYMAONINX B
By3Hl. - M: OO «OHUKC 21 Bek», «Mup u obpazoBanue», 2006. — 134c.

4) bopzosa 3B, [laraece AM. [lunaktuueckue marepuainbl 1o Ouosioruu: Metoaudyeckoe

nocobue. (6-11 ki) - M: T «Chepar, 2005. — 126¢.

5) Eroposa T.A., KitynoBa C.M. OcHoBsl Ouorexnonoruu. — M.: UL «Akanemusi», 2004. —
122c.

6) Jlepuep I''1. O6mas 6uonorust (10-11 xmaccer): I[MoaroroBka k EI'D. KonTponbHbIE H
camocTtosTenbHbie padoTel/ I.U.Jlepaep. — M.: Dxemo, 2007. — 240c.

7) Mapkuna B.B. Ob6mas Ouonorusi: yuebnoe nocooue/ B.B.mapkuna, T.}O. Tarapenko-
Ko3muna, T.II. [Topagosckas. — M.: Ipoda, 2008. — 135c.

8) Heuwaea I'.A., ®emopoc E.M. Okomorus B »skcnepumentax: 10 — 11 kmaccsr:
MeToandeckoe rmocoodue. — M.: Benrana-I'pad, 2006. — 254c.
9) Hosoxenos 10.1. ®unernyeckas sBomonus uenoBeka.— ExarepunOypr, 2005. — 112c.

10)  IIpupomoBencuue. buonorus. Dxonorus: 5- 11 kimaccel: nporpammbl. — M.: BenTana-
I'pad, 2008. — 176c.

11)  Tlonomapesa W.H., KopuwmioBa O.A., CumonoBa JI.B. buonorus: 10 kmacc:
MeToudeckoe mocobue: 6azoBbiii ypoenn/.H.ITonomapesa, O.A.Kopuuiosa, JI.B.CumoHOBa; 11011
pen.npod.N.H.ITonomapeoii. — M.: Benrana-I'pad, 2008. — 96¢.

12) CusornazoB H.U., Aradgonosa 1.b., 3axaposa E.T. O6wast 6uosiorusi. ba3oBblii ypoBeHb.
10 — 11 kmacc. — M.: Jlpoda, 2005. — 354c.

13) demopoc E.N., Heuaesa I'.A. Dkoiorusi B 3KCIEpUMEHTaX: y4e0. Mocooue sl ydaIuxcst
10 — 11 k1. obmeoOpa3zoBar. yupexaenuit. — M.: Benrana-I'pad, 2005. — 155c¢.

14) DOkonorus: CucremMa 3aJaHHi I KOHTPOJIA O00SI3aTEIBLHOIO YPOBHS IOATOTOBKH
BBIMTYCKHUKOB cpeaHei mkoisl/ ABT. B.H. Ky3nenos. - M.: Benrana-I'pag, 2004. — 76c¢.

15) Dkonorus B 3kcnepumentax: 10 — 11 kiaccel: MeToandeckoe mocodue. — M.: Benrana-
I'pad, 2006. — 234c.

Jlureparypa, 3a1aHisl KOTOPOIl PEKOMEHAYIOTCH B Ka4yeCcTBe H3MepPHUTeJIei

1) AmnacracoB JLII. O6mas Ouonorus. [umaktuueckue marepuansl: 10-11 kmaccsl. — M.:
Benrana-I'pad, 1997. —240 c.;

2) buonorus: mkonsHbI Kypc. — M.: ACT-IIPECC, 2000. — 576 c.: un. — («YHHUBepcaabHOE
yueOHOe Tocooue»);

3) WeanoBa T.B. COopHuk 3amaHuii 1o oOmiel Ouojoruu: TmMocoOue IS ydaluxcs
obmieobpaszoBar. Yupexaeuuit/T.B.MBanosa, I'.C.Kanunosa, A.H.Msarkosa. — M.: IIpocsemienue,
2002 (ITpoeps cBOM 3HAHUSA)

4) CyxoBa T.C., Koznosa T.A., Conun H.1. O6mas 6uonorus. 10-11 knaccel: paboyast TeTpaab
K yueOHuky. — M.: JIpoda, 2005. — 171 c..

Pabouas mporpamMma He HCKJIIOYAaeT BO3MOXKHOCTH HCIOJB30BAaHUS JPYrod JIMTEpaTyphl B
pamkax TpeboBaHuil ['ocyjapcTBEHHOTO CTaH1apTa MO0 OMOJIOTHH.
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HNuHTepHeT-pecypesl

www.bio.1september.ru — rasera «buonorusy -npuaoxenue K «1 ceHTIops»

WWW.bio.nature.ru — HayyHble HOBOCTH OMOJIOTHUU

WWW.edi0S.ru — Di1oc — HEHTpP AMCTAHIUOHHOTO 00pa30BaHMUs

www.km.ru/education - ydeOHbIe MaTepualbl U cioBapu Ha caite «Kupumt u Medoauniiy

http://www.informika.ru - saexkrponnsiii yueouuk "buomorus" (Bep. 2.0 - 2000) u3 nukia
"OOyuaromiye SHIUKIONEANH" . - YUeOHBIH Kypc, KOHTPOJIbHBIE BOIPOCHI.

http://www.college.ru - pazmen "OtkpsiToro Kowiemka" mo buomornu. Yueouuk, mogenu, On-
line TecThI, yuuTEINIO.

http://www.biodan.narod.ru - "buo/lan" - buonorus ot Jlansl. HoBocTH 1 0030p6I 110 OHOJIOTHH,
skonorun. [IpobGnemsr u Teopun. EcTh Temarudeckue BbITyCKH, (oToranepen, OMorpaduu BEIUKHX
YUYEHBIX, CIICIICIOBAPb.

http://www.bio.1september.ru - ans yuureneit "SI wmy Ha ypok buonorun". Crartbu mo:
boranuke, 30omorun, buonorun - Uenosek, OO111el OMOJIOrUH, DKOIOTHH.

http://www.nsu.ru - buonorus B Bompocax W OTBETaX - Y4Y€HbIe HOBOCHOHUPCKOTO
AKaJieMropojika OTBE4ar0T Ha BOIIPOCHI CTAPIICKIACCHUKOB

http://www.websib.ru - pa3aen "buonorus" HoBocubOupckoii odpasoBarenbhoit cetu. [Tombopka
MaTepUasoB U CChUIOK (IIPOrpaMMBbl, IPOEKTHI, MATEPUAIbl Y YPOKY, AOUTYPUEHTY).

http://www.nrc.edu.ru - "Buonorudeckas KapTHHa MHUpa" - pasfena 3JICKTPOHHOrO y4eOHHKa
"KoHuenmuu coBpeMeHHOTO ecTecTBO3HaHUs". KOHIENIUKW TPOUCXOXKICHUS KU3HH W TEOPUU
IBOJIIOIUH

15


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/
http://www.bio.1september.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/

