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Pabouast mporpamMma o OM0JIOTUM OpUEHTHUPOBaHA Ha ydamuxcs 11 o6meoOpazoBaTeIbHBIX
KJIACCOB U PEAJIM3yeTCs Ha OCHOBE CIEAYIOIINX JOKYMEHTOB:

1. ®enepanbubiii 3akoH PO «O6 obpazoBanum» Ne 122 — ®3 B mocnemaHel pelakiuud OT
29.12.2012 Ne273

2. @enepanbHBIA KOMIIOHEHT TOCYAApCTBEHHOTO cTaHaapra oOmiero oOpa3oBaHws,
YTBEPKJACHHBIN mpukazoM Munob6pazoanus Poccun ot 05.03.2004r. No273 «OO0 yTBepKIaeHUU
(denepabHOTO KOMIIOHEHTa TOCYJApCTBEHHBIX CTaHIAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO
o0miero u cpenHero (IOJHOT0) 00MIero 00pa3oBaHMUsD)

3. IlpumepHbie mporpaMMbl OCHOBHOTO o0OmIero oOpa3oBaHusi MO OHoJoruM (TTUCHEMO
JlenaprameHTa roCydapCTBEHHON MOJMTHKKA B 0Opa3oBaHMUM MuHHMCTEpcTBa 0Opa3oBaHMs U
Hayku P® ot 07.06.2005 r. Ne 03-1263)

4. Ilpukaz MunuctepcrBa oOpasoBanus 1 Hayku P® ot ot 31.03.2014 Ne253.«006
YTBEPKIACHUM (PellepabHbIX epeyHel yueOHUKOB, PEKOMEHJOBAHHBIX (AOMYLIEHHBIX) K
WCIIOJIb30BaHUIO B 00pa30BaTEIbHOM MPOIIECCE B 00pa30BaATEIBHBIX YUPEIKICHUSIX,
peanu3yronmx o0pa3zoBaTebHbIE TPOrPaMMbl 00IIET0 00pa30BaHuUs U UMEIOIINUX
rocyapcTBeHHYI0 akkpeauTanuio Ha 2023-2024 y4aeOHbIii roj .

5. TpeboBaHusl K OCHAIICHUIO 00OpPa30BATEIHHOIO MPOIECCa B COOTBETCTBUU C COJIEPKaHUEM
Y4eOHBIX MPEIMETOB KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHapTa o0Iiero oopasoBaHus
6. ITonoxxenust o paboueit mporpamme nenarora «MKOY COILL Nol»

Pabouast mporpamMma o OHOJIOrHH paccyrTaHa Ha 0a30BOE U3yUYeHHUE MpeIMeTa, OPHEHTHPOBaHA Ha
yaammxcs 11-x o01meo0pa3oBaTenbHBIX KIACCOB

st peanm3aruy mporpaMMbl BeIOpaH yueonuk buonorus 11 kmacc. bazoBerit
yposenb./W.H.ITonomapésa, O.A.Kopuunosa, T.E.Jlomununa, [1.B.Mxesckuii.- Benrana-I'pag, 2020 —
2022 r. BeiOpaHHbI# y4eOHHK sBiIsteTcs yacThio Y MK, KOTOpBIi TakKe BKIIIOYACT B ceOsl TUIaKTUUCCKIE
MaTepualbl U METOANYECKHE TTOCOOHS
Ha m3ydenne kypca orBogutcs 14ac B Hemenmto, Bcero 34 gaca B roj. Pabogas mporpamMMa cocrapiieHa Ha
OCHOBE Pa3BEPHYTOro TEMATUUYECKOT0 MIaHupoBaHus 1o nporpamme N.H.ITonomapépoti-

O.I1. Aynxuuoii. OHa mpexycMaTpUBaeT IepepacipeneeHre 4acoB, HECKOIBKO OTIUNIHOE OT aBTOPCKOM
MPOrPaMMBl.

N3yuyenne 6uooruu Ha 6a30BOM YpOBHe cpeHero (MoJHoro) oduiero o0pa3oBaHusi HaNPaBJIeHO
Ha IOCTHKEHHU e CJIeTyIOIMX HeJlel :

. OCBOCHHE 3HAHHMHA 0 OMOJIOTMYECKUX CHCTeMaX (KIJIETKA, OpTraHNU3M); HCTOPUH Pa3BUTHSI
COBpPEMEHHBIX MPEACTABICHUH 0 KUBOU IPHUPOJIE; BBITAIONIMXCS OTKPBITHAX B ONOJIOTHUECKOH HAaYKe;
postu OHONIOTMYecKoi HayKn B (JOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI MHPA;
METOJaxX HAyYHOTO ITO3HAHMUS;

. OBJIAJICHHE YMEHHSIMHU 00OCHOBBIBATh MECTO U POJIb OMOJIOTHYECKUX 3HAHUH B MPAKTHYECKON
TEeATEeTbHOCTH JIIOJICH, Pa3BUTHN COBPEMEHHBIX TEXHOJIOTHIA; TPOBOAUTH HAOMIOAECHHS 32 SKOCHCTEMaMH
C LIEbIO UX ONMHMCAHMS M BBISBICHUS €CTECTBEHHBIX M aHTPOIIOTCHHBIX U3MEHEHUIT; HAXOAUTH U
aHAM3UPOBATH UHPOPMAIIHIO O JKUBBIX 00BEKTaX;

. pa3BHTHE ITO3HABATEIHFHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Ipolecce N3yYeHNs! BBIIAIONIUXCS JOCTHKEHIH OMOTIOTHH, BOIIEIIINX B OOIIEYEIOBEYECKYIO KYIBTYPY;
CIIO)KHBIX U MIPOTHBOPEUMBBIX ITyTEH pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJIAIOB, UCH, TEOPUH,
KOHIITIIINH, pa3IMYHBIX THUITOTE3 (O CYIIHOCTH M MPOUCXOKICHUH KHU3HH, YeIOBEKa) B X0/ pabOTHI C
pa3IMYHBIMUA HCTOYHHKAMH HH(OpMAIUHT;

. BOCIHTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS JKUBOH MTPUPOIBI, HEOOXOJMMOCTH
OepeXHOr0 OTHOIIEHHS K IIPHUPOIHOI cpezie, COOCTBEHHOMY 310pOBBIO; YBa)KEHHUS! K MHEHUIO ONIIOHEHTA
IpH 00CYKIeHUH OHMOJIOTHYECKUX MTPOOIIEM;

. UCIIOJIb30BaHNE MTPUOOPETESHHBIX 3HAHWI U YMEHHI B ITOBCETHEBHOM JKU3HU IS OLIEHKH
TIOCIIE/ICTBUH CBOCH JIEATETBHOCTH MO0 OTHOLICHHIO K OKPYKAIOIIEeH cpelie, 3A0POBBI0 IPYTHX JII0/IeH U
COOCTBEHHOMY 3JI0POBBIO; 0OOCHOBAHUS U COOIIIOICHHS Mep NPOMUIIAKTHKH 3200I€BaHHUM, TPaBHII
TIOBEJICHHUS B IIPUPOJIE.

3agaum NporpaMmabI:

-OCBOCHHE 3HAHUI O PO OMOJIOTMYECKON HayKu B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYIHOM
KapTUHBI MHPa; METO/IaX O3HAHMUS JKHBOH IPUPOBL; O KUBOU IMPUPOJIE U TIPHCYIIUX ei



3aKOHOMEPHOCTAX; O CTPOCHUH, KUZHEESITENbHOCTH B CPperoodpasyroiell poiii >KUBBIX OPraHU3MOB; O
YeloBeKe Kak OMOCOLUANTBHOM CYILECTBE;

-OBJIaJICHHE YMEHUSIMH MTPUMEHSTh OMOJIOrHYecKre 3HaHUS AJ1s1 00BSICHEHHSI TPOLIECCOB U SIBIICHUN

B pesyabTaTe Kypca yuaniuecst 10JGKHBI IOKA3aTh:

YMeHne xapakTepu3oBaTh:

1.cTpoenne OMONOrMYECKMX 00BEKTOB: KIETKU; TEHOB U XPOMOCOM; BHJIA M IKOCHCTEM (CTPYKTYpa);
2.CyIIHOCTh OMOJIOTHUYECKHX MPOIECCOB: PA3MHOKEHHE, OTUIOIOTBOPEHHE, ISHCTBUE NCKYCCTBEHHOTO U
€CTECTBEHHOI'0 0TOOpa, (OPMHUPOBAHKUE PUCIOCOOICHHOCTH, 00pa30BaHUEe BUIOB, KPYTOBOPOT BEILECTR
W TIpEBpAaIlICHHUs YHEPTUH B IKOCHCTEMax U Onocdepe;

YMeTb 00bSICHATD:

POL OUOJIOTHH B (POPMHUPOBAHUH HAYYHOT'O MUPOBO33PEHUS; BKJIA]] OMOJIOTHUECKUX TEOPUH B
(hopMUpOBaHUE COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTHHBI MUPa; SIUHCTBO )KMBON M HSKHBOH
MPUPOJIBI, POICTBO KUBBIX OPIraHU3MOB; OTPHUIIATENLHOE BIMSHHUE aJIKOTOJIS, HUIKOTHHA, HAPKOTHYECKHX
BEIIIECTB Ha Pa3BUTHE 3apOJIbIIIA YEIOBEKA; BIHUSIHIEC MYTarecHOB Ha OPTaHM3M UYelIOBEKa, IKOJIOI MY ECKHX
(aKkTOPOB Ha OPTaHU3MBI; B3aMMOCBSI3H OPTaHHU3MOB M OKPYXKATOIIEH CpeIbl;
yMeTh peliaTh dJIeMeHTapHbIe OMOJIOrHYEeCcKHe 3a1a49K; COCTABIISATh dJIEMEHTAPHBIC CXEMbI CKPEIMBAHUS
W CXEMBI IepeHoca BEIECTB M YHEPTUU B dKOCUCTeMax (IIeNy MUTaHu:);

BBISIBJISITH IPUCIIOCOOJIEHHS OPTaHU3MOB K cpelie OOMTaHHs, HCTOYHUKH MYTareHOB B OKpY>Karomiei
cpene (KOCBEHHO), aHTPOIIOreHHbIE U3MEHEHUS B 9KOCUCTEMAaX CBOEH MECTHOCTH;
CPaBHUBATH: OMOJIOTHYECKHE O0BEKTHI (XUMUYECKUH COCTAB TEN KUBOW U HEXUBOW MPHUPOIBI,
3apOJIBIIIH YeNIOBEKa U IPYTUX MIIEKOITUTAIOIIUX, IIPHUPOIHBIC IKOCUCTEMBI M arPOIKOCUCTEMBI CBOCH
MECTHOCTH ), TPOIIECCHI (€CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD, MOJIOBOE M OECIION0e pa3MHOXKEHNE) U
JleNaTh BBIBOJIBI HA OCHOBE CPaBHEHUS,
@DopMBbI NPOMEKYTOYHOI U MTOTOBOH aTTeCTALMH
[MpomexyTodHast aTTecTanus MPOBOAUTCS B POPME TECTOB, KOHTPOJILHBIX, CAMOCTOSITENBHBIX PadoT.
Uroroas arrecranus npeaycMOTpEeHa B BUJIE KOHTPOJIBHOM pabOTHI, TeCcTa (COTIaCHO YCTaBY HIIN
JIOKaJTFHOMY aKTy 00pa30BaTEILHOTO YUPEKICHHU )
YpoBeHb 00yueHusi — 0a30BBIi
Cpok peanusanuu padoueil yuedOHoIl mMporpaMMbl — OMH YICOHBIH TOX

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA.
ConeprxaHuie Ha CTYIICHH CpeIHero (IMOJIHOT0) 00pa30BaHUs MO OMOJIOTHUH MIPEACTABIIET CO00
KOMIUIEKC 3HaHUM, OTPAKAIOIIUX OCHOBHBIC 0OBEKTHI M3yUeHHUs: O0TAaHUKY, 300JI0THIO,
aHaTOMHUIO, 001yI0 OroJstoruio. [loMuMo 3HAHUH, BaXKHBIMH COJIEP)KATCIIbHBIMA KOMITOHEHTAMHU
Kypca SIBIISIOTCS: OMOJIOTHUECKHE HABBIKM U YMEHHMS, KOTOPBIC YYaIllluecss MOTYT HCIIOJb30BaTh B
MPaKTUYECKON JIeATeIbHOCTH. He MeHee BaXKHBIM JIEMEHTOM COJIEpKaHUS y4eOHOTO TIpeIMeTa
SIBJISIETCS OTIBIT ITO3HABATEIIBHON JCATEIHHOCTH, BKITFOYAOIINN PabOTy ¢ aJanTHPOBAHHBIMHU
HMCTOYHUKAMH OHMOJIOTMYEeCKOi HHGOPMAIIMH; pelICHUE TT03HABATEIILHBIX 3a71a4; Y4eOHYIO
KOMMYHHKAIIHUIO, OTIBIT IPOSKTHOM IEATEIHHOCTH B y4eOHOM MpoIlecce U MPaKTHIeCKOM
JIESITENILHOCTH.

YYEBHO-METOJUYECKHUN KOMILJIEKC.

Knacc | mporpamma Y4eOHO-MEeTOANMUECKUN KOMIUIEKC
ABTOp(BI) yUeOHHK I'on W3/1aTeJILCTBO
U3JIaHUS
11 Oo6meobpazoBatenbhas | M.H.ITonomapésa, | buonorus 11 2022 «BenTaHna —
(6a30BbIii YPOBEHB) O.A.Kopuunosa, | gracc. Tpad»
T.E.JlonmmunuHa,
I1.B.MxeBckuii.

MECTO YYEBHOT' O IIPEJIMETA B YYEBHOM IIVIAHE.

@enepanbHblii  0a3uCHBIM  y4eOHbI MaaH it  0Opa30BaTENIbHBIX  YUPEXKJICHHM
Poccuiickoit @enepanun 0TBOIUT 68 4acoB Ui 00s3aTEIBLHOIO U3y4eHUsl y4eOHOTro MpeaMeTa
«buonorusy» Ha 3Tare 0CHOBHOTO 00IIeTro 00pa3oBaHus- 68 4acoB B Troj.

O06bem paboueil mporpaMMbl Ha CTYNIEHH CpeHEro (IOJHOro) 0opa3oBaHus ,
paspaboranHoit s 11-To kiacca, coctaBisieT 34 yaca B roJi, ¥ pacmpenensercs rno 1 yuebnomy
qacy B HEZIENIO.




YpoBEHBb 3HAHUI U YMEHUN yJalUXCS MPOBEPSIETCS IPU NOMOILM TECTUPOBAHUS B
COOTBETCTBUU C TPEOOBAHUSMHU K YPOBHIO TIOJITOTOBKU BBIMTYCKHUKOB. [IpoMeXyTOUHBII
KOHTPOJIb 3aIUIAHUPOBAH TIOCIIE U3yYCHUS KaXI0i TeMbl. [locnenuss paboTa HOCUT XapakTep
HUTOTOBOI'O KOHTPOJISL.

Conep:kanme npeamera
1.0prann3mMeHHblIi yPOBEeHb OPraHu3aunu ;ku3Hu (154)
Opranu3MeHHbIN YPOBEHB KU3HU U €T0 PoJib B Ipupoae. OpraHusM kak Ouocucrema.
OOmMeH BemecTB H MPOIECCHl  KU3HEACATEIHLHOCTH OPraHu3MoB. Peeynsayus npoyeccos
JHcU3HeoessmenbHocmu  opeanusmos. Paznuuus  opzanusmos 6 3asucumocmu om chnocoba
numanus: cemepompogul (canpogumol, XuwHUKY, napazumol) u asmompoduvi (homompoghsi,
Xemompoghul).
Pa3mHOkeHne opranu3mMoB — nojioBoe u Oecnosioe. OIJIOJOTBOPEHHE U €ro 3HaueHue. /[gotinoe
onioo0omeopenue y  NOKPbIMOCeMeHHbIX  (yeemkoswix)  pacmenuu.  Hckyccmeennoe
oONn1000mMeEoperUe y pacmeHuti U HCUGOMHbLX.
WuauBuayanbHOe pa3BUTHE OpraHu3Ma (OHTOTEHE3). DOMOPHOHAIBHBIA U MOCTAIMOPHOHATIBHBIN
MepuoAbl pa3BUTHSL opranusma. [lociencTBusi BIUSHUS aJKOTOJS, HHKOTHHA U HAPKOTUYECKUX
CPEJICTB Ha pa3BUTHE 3apObIIIa YeJTOBEKA.
HacnencrBeHHOCTh W HM3MEHYMBOCTH — CBOWCTBAa OpraHu3moB. [‘eHeTnka - Hayka o
3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH U N3MEHYMBOCTH.
l'enetTnka mona W HacileqoBaHUWE, CIEIUICHHOE C TojioM. HacnemctBeHHbIE O0NE3HHU, UX
npogUIaKTUKA. Dmuueckue acnekmol MeOUYUHCKOU 2eHemuKuU.
Dakmopyl, onpedensowue 300pogve uenogeka. ITeopuecmeo Kak ¢pakmop 300posbs U
nokaszamenv obpasza oacusHu yenosexka. Cnocobnocmv k meopuecmsy. Ponv meopuecmea 6
HCUZHU KAHCOO020 Uel08eKd.
I'enernueckue ocHoBbI cenekiuu. Bxian H.M.BaBunoBa B pa3BUTHE CENEKIMU. YUYEHUE
H.M.BaBunoBa 0 IeHTpax MPOUCXOXKACHUSA KYJIbTYPHBIX pacTeHU. (OCHOBHBIE METOJIbI
CEJICKITUU: TUOPHUAU3AIUS U UCKYCCTBEHHBIH 0TOOD.
buortexnonorus, ee NOCTUKEHUSA. DTUUECKHUE ACIEKTBHI PAa3BUTHSA HEKOTOPBIX HMCCIECJOBAaHUN B
OMOTEXHOJIOTUH (KJIOHUPOBAHUE YEIIOBEKA).
Bupycsl — HEKJIETOYHAast ¢dbopma CyILIECTBOBaHUS OpPraHn3MOB. BupycHblie
3aboneBanus. Cnocodwvt 6opvowl co CITH[om.
IIpoBeneHue OMOJOrHYECKUX HCCIETOBAHMIA: BEISBIICHHE MPU3HAKOB CXOACTBA 3apOIBIIICH YeJTOBEKa U
APYrux MIICKONHUTAIONIUX KaK JO0Ka3aTCIbCTBO HX pPOACTBA, MCTOYHHUKOB MYTAarcHOB B OKp}I)KaIOLLICﬁ
cpene (KOCBEHHO) W OIEHKAa BO3MOXKHBIX TIOCIEACTBHN WX BIMSHHS Ha COOCTBEHHBIH OPTAaHH3M;
COCTAaBJICHUC HpOCTCfIHIPIX CXEM CKpCIIUBaHUsA, PEHICHUEC 3JIEMCHTAPHBIX I'CHETHYCCKUX 3a/lad; aHAJIN3 U
OL€HKAa 3TUYCCKUX aCIICKTOB pa3BUTUSA HEKOTOPBIX I/ICCJ'IG,HOBaHI/Iﬁ B OMOTEXHOJIOTUH
2.Ki1eTo4Hblii YPOBEHb OPraHU3anMu KU3HU (94)
KiterouHslil ypoBeHb OpraHu3alvy >KU3HU U €r0 poJib B Npupoje. Pa3Butue 3HaHUN O KIIETKE
(P.I'vk, K.M.Fop, M.1lInetioen, T.llleann, P.Bupxos). MeToabl N3y4eHUS KIICTKH.
Krnerka kak sTam 3BOJIONHUM KUBOTO B HCTOpUM 3emMin. MHorooOpasue KJIETOK U TKaHEeH.
Knetka — ocHOBHas CTpykTypHas U (yHKIMOHaJIbHAs €AWHULA KU3HEACATEIHbHOCTH
OJIHOKJIETOYHOTO U MHOTOKJIETOYHOTO OPraHU3MOB.
OCHOBHBIE TOJOXEHUA KJIETOYHOM TEOpHH. 3HAYEHUE KIETOYHOM TEOpUH B CTAHOBJIEHUU
COBPEMEHHOU €CTECTBEHHOHAYYHOI KapTUHBI MUpA.
OcHOBHBIE YaCTH B CTPOCHUU KIETKU. [IOBEpXHOCTHBIA KOMILIEKC KIIETKH — OWOJIOrHuYecKas
MeMOpaHa. [{uTormnasma ¢ opraHoniaMy ¥ BKIIOUEHUSIMH. SIIpO ¢ XpOMOCOMAaMHU.
Kiierounslil UK )KU3HU KIETKU. JleneHne KIeTku - MUTo3 U Meiio3. Comamuyeckue u nonosvie
knemku. OcobenHocmu 00pa308aHus NOIOBLIX KIEMOK.
Crpykrypa xpoMmocom. Crerrdpuaeckue O0eIKi XpoMocoM, UX QYHKITUU. XPOMATHH — KOMILIEKC
JHK wu cnemuduueckux OenkoB. Komnakmusayusi xpomocom. DyHKIIUU XpOMOCOM  Kak
CHCTEMBl T'€HOB. J[UuniouoHulii u 2aniououslli HAbop Xpomocom 6 Kiemkax. I omonocuunvie u
He20MON02UYHble XPOMOCOMbI. 3HAUEHUE BUJAOBOTO TMOCTOSIHCTBA 4HUCla, (GOPMBI U Pa3MepoB
XpOMOCOM B KJIETKaX.



T'apmonus u yenecoobpaznocms 8 dHcusoii kiemxe. I apmonus u ynpagnenue 8 kiemke. [lonamue
«yenecoobpaznocmuy. Hayunoe nosnanue u npoodemsvl yenecooopaznocmu.
HpOBeIIeHI/Ie OHOJIOTHYECKHX I/ICCJIe)IOBaHHﬁZHa6J'IIO,HCHI/Ie KIJIE€TOK paCTeHI/Iﬁ n JKUBOTHBIX IIOJ
MHKPOCKOIIOM Ha I'OTOBBIX MUKPOIIpCIaparax U UX OMHNCAaHUC, CPABHCHUC CTPOCHUA KJIICTOK paCTCHUU U
JKUBOTHBIX; ITPUTOTOBJICHUE U OITMCAHNE MUKPOIIPEIIapaTOB KJIECTOK paCTCHUU.
3.MouJieky isipHbIii YPOBEHb MPOSIBJIEHUS KU3HU (94)
MouieKynspHBI ypOBEHb KU3HU, €F0 0COOEHHOCTH U POJIb B IPUPO/IE.
OcCHOBHbBIE XMMHUYECKHUE COCAUHEHHUS JKUBON MaTepuu. Makxpo- u MuxKposiemeHmul 8 HCUBOM
gewecmee. OpraHUYeCKUe U HEOPraHWYECKHE BEILECTBA, UX pOJib B KieTke. Boma — BaxHbIN
KOMIIOHEHT >KHBOT0. OCHOBHBIE OHOTOJMMEpPHBIE MOJEKYJbl XWUBOW Matepuu. [lonamue o
MOHOMEPHBIX U NOTUMEPHBIX COEOUHEHUSIX.
Ponp oprannueckux BeHIeCTB B KJIETKE OpraHM3Ma 4eloBeKa: OENKOB, yrjieBOJOB, JIUMHJIOB,
HYKJIEMHOBBIX KHCJIOT.
CrpoeHre ¥  XMMHYECKUH COCTaB HYKIEUHOBBIX KHUCIOT B  KieTke. [lonamue o
nykneomuoe. Ctpykrypa u ¢pynkuuu JIHK — HOCcHTENns HacnencTBeHHOW MH(OPMAIMU KIETKH.
Pennukarus HHK. Mampuunas OCHO8a penaukayuu JHK. IIpasuno
komniemenmaprocmu. I'en. Ilonamue o kooowe. I'enermueckuii kon. CrpoeHue, QyHKIUH U
mHoroo6paszue hopm PHK B knetke. Ocobennocmu JIHK knemok sykapuom u npoxapuom.
[Ipouecchl cuHTE3a Kak 4acTh MeTa0oJIM3Ma B JKUBBIX KieTKaX. DOTOCHHTE3 KaK YHHKaIbHAs
MOJIEKYJISIpHasi CUCTEMa IMPOIIECCOB CO3/IaHUsl OpraHUYecKuX BeuecTB. Ceemogvie u memHogble
peaxyuu hpomocunmesa. Ponb GOTOCHHTE3A B IPUPOJIE.
[Ipoueccel 6uocuHTE3a MOJIEKYI Oenka. DTarnbl cuHTe3a.. MaTpuyHOe BOCIIPOU3BOJICTBO OEIKOB
B KJIETKE.
OnacHOCTh XMMMYECKOTO 3arps3HEHUs] OKpyxkarouend cpenbl. l[locinencTBus nesTenbHOCTH
yeloBeKa B OKpyxkatomed cpene. I[IpaBuna mnoBeaeHus B HOpUpOIHOM cpenme. Bpems
HKOJIOTHYECKON KYJIBTYpPhI YeJIOBEKa U 0OIIECTBA. JKOIO2US U HOBOE B033DeHUe HA KYIbMmypy.
Oco3nanue uenoseyecmeom Henpexooswel YeHHOCMU JHCUZHU. DKolo2uyecKkas Kyiemypa —
8AJCHASA 300aYa Yeslogeyecmaa.
4.IToBTOpenue (14)
O60061eHre 3HaHUI 0 MHOT000pa3nu KU3HU, IPEICTaBIEHHON OHOCHCTEMaMU Pa3HbIX YPOBHEH
ci10XHOCTU. OTINYHE KUBBIX CHCTEM OT HEXHBBIX.

TpeOoBaHMs K YPOBHIO NOATOTOBKH 00yYAKOIIMXCH

Ha CTYINIEHH cpeHero (MoJIHOTr0) 00pa3oBaHMs

Ilpeomemmno-ungpopmayuonnan cocmagnanuias 00pa306aHHOCMuU:

e 3HaHUE (MOHUMAHUE) OCHOBHBIX IOJIOKEHUN OMOJOTMYECKUX TEOpHUIl; CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: KIETOK, T'€HOB U XpPOMOCOM, BHJIOB M 3KOCHCTEM
(cTpykTypa); CYIIHOCTH OHUOIOTUYECKUX MPOIIECCOB: Pa3MHOKEHUS,
OTLIOIOTBOPEHUS, IEHCTBUS UCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOPa,

. JleamenvbHoCMHO-KOMMYHUKAMUGHASA COCMABNAIOWAA 00PA306AHHOCHIUL:

e YMEHHE pelllaTh dJIEeMEHTapHble OUOJIOTUYECKUE 3a]laul; COCTABIATH dJIEMEHTApHbIC
CXEMBbI CKPEILIMBAHUS U CXEMbI NIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMax (Lieru
TUTAHHKSA);

e YMEHHUE BBISBIATH MPUCIOCOONICHUSI OPraHU3MOB K cCpele OOWTaHUs, WCTOYHUKHU
MYTareHOB B OKpYXaloIleH Cpelie, aHTPOIIOT€HHbIE U3MEHEHHSI B DKOCUCTEMAX CBOEH
MECTHOCTH;

e YMEHHE CpaBHHUBATh OHOJOTHYECKHE OOBEKTHl M JeNaTh BBIBOJBI Ha OCHOBE
CpaBHEHUS;

]

Ilennocmno-opuenmayuonnas cocmagnaouas 00pa3o06anHoCmu:

e CcoOJIOIEHME OCHOBHBIX HPABCTBEHHBIX HOPM M IMpaBHUJ, 00ECHEeYUBAIOIINX
COXpaHEHHE U YKpEIUIeHHE NMCUX0(U3NIECKOTO U COLUAIBHOTO 3/I0pOBbs (CBOETO U
OKPYXAIOIUX);



e TMpOSBICHME AaKTUBHOW MO3MLMM B  PEUIEHUMM BOIPOCOB  3KOJOIMYECKOU

0€30MaCHOCTH.
TEMATUYECKUI NJIAH
TeEMa KousmmuecTBo yacos B ToM uucne
TEOPETHUYECKUX | MPaKTHYECKHX
1.Opranu3mMeHHbIN YPOBEHb KU3HU. 15 12 3
2.KneTouHbIil ypOBEHD KHU3HH. 9 9 -
3. MonekynsipHbIil ypOBEHb JKU3HHU. 9 9 -
IToBTOpEHUE 1 - -
Hroro 34 31 3
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MaTepuajJbHO- TEXHHYECKOE 00ecneyeHne:

JlaGoparopHoe o0opyaoBaHue - Iyna py4Hast
~-MHKpPOCKOII
-KOMIUJIEKT MOCYABI U1l IPOBEACHNUS J1a00OpaTOPHBIX paboT




