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NMOSACHUTEJILHAS 3AITMCKA

HopMAaTHBHO-NPABOBLIE ZOKYMEHTDI, HA 0CHOBANAM KOTOPBIX paspaborana
paGodas HporpaMma:

Pafouaa mporpamma rio Guonorun ayg 10 knacca cocTaBlieHa B COOTBETCTBUIM

c 1. 6 ¢1.28 MenepansHoro sakona Ne 273-@3 ot 29.12.2012 «O6 00pazoBaHuH B Poccuiickoii Pemeparumy B KOMIIETCHIAIO 00pa3OBATSIIBHOTO
yupe:KIeHus BXOIAT pa3paboTka H yTBEPKICHHS PabodIX MPOorpavMM yUeOHBIX NPEAMETIOB, KypCos  IHCIHATIIA.

Hacrosmtee IlonomeHne 0 pa3paboTke W yTBEPKIEHNH paboumX MporpaMM YYeOHEBIX MpeAMETOB, KypcoB, NHCIHINTHH (Momyneii) (nanmee —
TlonoxeHne) pa3paboTaHO B COOTBETCTBHN ¢ DeepanbHbIM 3aKOHOM N 273-®3 ot 29.12.2012 «O6 obpazosannu B Poccriickoll Pemepanmi»;
puxazom Munrctepersa obpasosanus Poccuiickoll Penepaliu «O6 yTRepXKIeHIY PerepaTbHOTO KOMIOHCHTA FOCY IaPCTBCHHEIX CTAHAAPTOR
HAYANBHOTO OBIIEro, OCHOBHOTO OBILIETO K CpeHero (noneoro) obmero obGpasoanmy o 05.03.2004 Ne 1089,

[Ipukasom MunncTepersa 06pazopanus M Hayxu Poccmiickoil ®epepanun ot 31.01.2012 Ne 69 «O pHeccHHH W3MeHeHuil B deAepasbHEIA
KOMIIOHEHT TOCYJAPCTBEHHBIX OGpAa3OBATENBHBIX CTAHIAPTOB HAYANBHOTO OOIIETo, OCHOBHOTO ofuero ¥ cpeamero (MoNHOro) obero
oGpa3oBaHNA, yTREpKICHHLI IprKasoM MunncTepcTsa obpasosatnd Poccuiickoi denepanuu oT 5 MapTa 2004 roaa Ne 1089»;
DenepalnbHbIM TOCY JAPCTBEHHBIM 00pa30BaTe/IbHEIM CTAHJAPTOM OCHOBHOIO ofIero oGpazoBaHys, YTBEPXKICHHBIM IIPHKa3oM MIHACTEPCTEA
o6pasobaHus 1 Hayku Poccuiickoit @enepamus ot 17.12.2010 Ne 1897;

denepanibHbM TOCYJAPCTBCHHBIM O0pasoBaTeNbHEIM CTAHAAPTOM CPEHErO (monHore) o6mero 00pa3oBaHus, YTBEPKICHHBIM IpPUKa3OM
MuuAcTepcTBa 00pasopanns B Hayku Poccmitcxoi ®emepanmu ot 17.05.2012 Ne 413;

OcHOBHO 061me06pa3oBaTeIbHOM POTPaMMEL OCHOBHOTO IIH HAYANBHOTO 001Iero 00pasoBanus MAOQYVY COIII Ne 40 1. Vnau-V 53 pecnyOmnku
byparus;

Tlomoxernys o Paboueit nporpamme MAQY COILI Ne 40 r. Ynan-Y 13 pecyGmiaku byparas ot 31 aerycra 2017 roga.

IIpennaraemas paGoyad IporpaMMa o GHONoTHE A1 cpenHel (monuoit) o0imeodpa3oBaTebHO KON PEATH3YETCA B yaeGumkax B. Y. Cupormasosa,
1. B. Aradorosoil, E. T. 3axaposoit «bronorus. O6mas 6uonorys. basosrii ypOBEHb» JULL 10 u 11 wiraccos.

Mangas nporpaMMa COCTABACHA Ha OCHOBE (yHHAMEHTANBHOTO SApa COACpKAHUs obmero o6pasopaHis ¥ TpeGopaHuil K pe3ybTaTaM OCBOCHIA
cpeamero (TonHoro) ofmero o0pazoBaHusl, NPEACTABICHHEIX B demepanbAOM roCyapCTBEHHOM 0GPA30BATENBHOM CTaHIAPTe CPENHETO (mONHOTO)
obmrero oOpasopanks. B Heif TaKOKe YUTESHE] OCHOBHBIE HICH K OJOXKSHAA IIPOTPAMMEIL PASBATHA H JOPMUPOBAHNS YHUBEPCATHHBIX YIeOHBX ACHCTBHH
1A cpenpero (MONHOTO) 061mEro 06pa3oBanus H cOOIIOICHA NPEEMCTBEHHOCTS C TporpaMMoii o GEONOTEH JUTA OCHOBHOTO 00IIIero o0pasopaHuA.
OCHOBHBIE OTTHIATENBHEE 0COGEHHOCTH MPOrpaMMbl 10 GHONOTHM LS cpeaHel (NOMHOH) IKONET 3aKIOTAIOTCS B CIEAYIONIEM: _

« OCHOBHOE COJEPIKAHME KYPCa OPHEHTHPOBAHO Ha (YHIAMEHTATEHOE SAPO COACPIKAHASL GHOTOTHHECKOTO o0pa3oBafn;



- 00neM B TyOuHa yueOHOro Marepuaa oIpeReaoTesa TpeGoBAHNAMH K PE3yNbTAaTaM OCBOCHHA OCHOBHO#H 06pa3zoBaTelbHOM TPOTPaMME] CPETHETO
(noanoro) oGuero ob6pasopatit Ha 6as0BOM YPOBHE;

- TpeGoBaBMs K pe3yIbTaTaM OCBOSHUS OCHOBHOR 0BpazoBATENBEHOI TPOrPaMMB! CPEIHETO (TIOAHOT0) 00MIero 00pasoBaHKA M TPUMEPHOE TEMATHIECKOE
TUTAaHHPOBAHNE OTPAHIYHBAIOT 00beM CONEPKAHYA, H3YIAOMOT0 Ha Ga30BOM YPOBHE. _

IIporpamMma onpemenseT CoAePKaHue U CIPYKTYPY y4eGHOrO MaTeprana, ocle0BaTenbHOCTD €70 H3YHCHNA, Ty TH (opMupOBaHHS CHCTEMBI 3HAHIH,
yMeHM# W CHOCOGOB AEATENBHOCTH, PasBHTHA, BOCHHTAHNA U COLUATH3AM yyammuxcs. JlapHad nporpamMma MOXET OBITH HCIONBI0BAHA B
obueobpazoBaTeABHEX YUeOHBIX 3aBEACHHAX PasHOr0 rpodas.

I[IporpamMMa BKIMIOYAET HOSCHUTEHBHYIO 3A0MCKY, B KOTOPOi IIPEACTaBIeHbl 00MAas Xapak TePACTHKA y4yeOHOro IIpeAMETa, MECTO IPEAMETa B yaeGHOM
namHe, TEHHOCTHRIE OPHEHTHPEL COMCPKAHUA Kypca OHONOIHH, IUIHOCTHEIS # MCTAlpEAMETHBIOC Pe3yNBTATEL OCBOCHMS Kypca; COASPIKaHue Kypea ¢
nepedHeM Pa3AeNoB ¢ YKasaHAEeM YAC/a YacoB, OTBOLMMBIX Ha MX M3YCHHE, H TpeGOBAHMAMU K Ipe/IMETHBIM Pe3yABTATAM O00YYCHIS;, TeMATHUECKOS

TIAHAPOBAHME C OTPEACHCHHEM OCHOBHEIX BHIOB YUeOHOH JNEATeNHHOCTH IIKOIBHIKOE yueOHO-METOANYECKOS B MaTepHalbHO-TEXHHIECKOS
obecnedenmne 06pasoBaTEIBHOIO IPoLecea.

_ OBINASI XAPAKTEPHCTHKA YUEBHOT'O IPEIMETA

OnEOM U3 BAKHEHIIIX 32][a4 5TaNa CpefHero (NONHOTo) 06mero 00pa3soBaHKs BIACTCSA IOATOTOBKA 0By UAICIIEXCA K OCO3HAHHOMY U OTBCTCTBCHIHOMY
* BRIGOPY KHU3HCHHOTO H NPOdeCCROHANBHOTO MyTH. OGyuatolmnecs AOJDKHBL HAYSATHCS CAMOCTOATENBHO CTABHUThL LCTH U ompezensTs MyTH HX

JNOCTHKCHHS, UCIONB30BATh NMPHOOPETEHEIA B MKOIE ONBIT ASATSILHOCTH B peansHOR JKA3HY, 33 paMKaM# yIeGHOro Hporecca. Bonpmoll BkiIaa B

JOCTHIKEHNE [IABHEIX IeTeli cpefiHero (MOMHOro) o0mero 00pasoBants BHOCHT H3y4eHHE GHONOrAN, KOTOPOE MPU3BAHO O0ECIICYNTE!

1) popMUpOBaHHE CHCTEMBI GHONOITIECKHX JHAHMH KaK KOMIIOHEHTA €CTeCTBeHHO-Ray YHOM KapTHHBI MUPA;

2) pasBHTHE NIMHOCTH OOYQaroUMXCs, MX HHISIUIEKTYANBHOS W HPABCTBCHHOC cOBEpIICHCTBOBaHKE, (HOPMHpOBAHHE Y HHX [YyMaHHCTHICCKHX

OTHOIISHMI K SKOIOrHIECKH HeTeco00pasHOro NoBeACHHA B OBITY H TPYZOBOH HEATETBHOCTH;

3) BBHIPaGOTKY TOHMMaHUs OOMIECTBEHHOH NoTpeGHOCTH B PA3sBUTHH OUONOTHH, 4 TAKKE dopMHpOBaHAE OTHOIMCHAS K GHONOTHM Kak BO3MOXKHOH

obnacti Gy mymel MpakTIIeCKol AeTeIbHOCTY.

Ifeny 6HOTOTHYECKOTO 00pasoBaHus B CTAPIIEH LIKOMC GOpMYIHPYIOTCS HA HECKONBKHX YPOBHAX! rnoSansHOM, METAmPEeIMETHOM, TAIHOCTHOM H

Ipe/IMETHOM, Ha ypoBHE TpeGOoBaHUHA K PE3yNbTaTaM OCBOCHUSA CORCPIKAHIL TIPEeAMETHBLX. OPOrpaMM.

T ofanpHbe e GHONTOTHYECKOTD 00PA30oBAHN ABJIAFOTCS OOLIIME AN OCHOBHOM 1 cTapiieil IKOMH H OIPeASILIOTCA COUATSHEIMA TpebOBaHAIMH,

B TOM THCIIE H3MEHCHNEM COLMATGHON CHTYarluy PA3BUTHS — POCTOM HH(OPMAIMONHBIX NEPETPy30K, HIMCHCHHCM XapakTepa u criocoboM obIeHHs

¥ COIMMATBHBIX B3aHMoIeHCTBHI (0GBEMEI 1 CHOCOOEL TONYICHUA EHQOPMAIIHMHE MOPOKNAIOT PA/l 0COOCHHOCTEH PAsBATHS COBPEMEHHLIX NOAPOCTKORB).

HanGosee MpOLyKTHBHBIMHA ¢ TOUKU 3PEHMA PELICHAS 3a/1ad pasBUTH NOAPOCTKA ABJIIIOTCA COMMOMOpANIbHAN K HETEIEKTYANbHAT B3POCIHOCTS.

TIoMHMO 3TOT0, FIO0ANBHEIE HelH GOPMYIHNPYIOTCI ¢ YIeTOM PacCMOTpErd BHOJIOTHIECKOTO 00Pa30BaHAs KaK KOMIIOHEHTA CHCTEMBI 00pazoBaHI B

1efiOM, JI03TOMY OHH SIBIAIOTCA Haubonee OOMEME H COUMANBHO SHATHMBIMH. ‘

C yaeToM BHILICHA3BAHHBIX MOAX0/0B IN0GaNbABMA LENIMH GUONIOTNUECKOrO 00pa3oBaHiA ABILAIOTCA!



B nanmpoit paboueli nporpamMme TIpeIyCMaTpPHBAETCS PA3BUTHE BCEX OCHOBHBIX BHAOB ACATEILHOCTH, NpeCTaBIeHHbIX B POTpaMMax Il OCHOBHOTO
obuero obpasopanma. OfHAKO cOAEPKAHKE NPOrpaMM Il cpenHeil (TIONHOM) INKONBI UMECT ocoBenHoCTH, O0YCHOBNEHHEIC KaK TPCAMCTHBIM
COTEPKAMKEM CHCTEME! CpeIHero (IONHOTo) obiuero 0Gpa20BAHH, TAK I BO3PACTHRIMHA 0COOCHHOCTIMA 0OYHArOIIHXCA.

B cTapiileM NOXPOCTKOBOM BOSPACTE BYIIYIO POJb AIPACT ACATENBHOCTE 11O OBNAJIEHMIO CHCTEMOM HayYHBIX MOHATHH 8 KOHTEKCTE IPE/BAPUTEILHOTO
gpodeCcCHOHANBHOrO CaMOOIpPEXCICHHIA. VCpOeHHe CHCTEMBl HAYUHBIX TOHATHH (GopMHpYeT THI MBIIUICHUL, OPHEHTHPYIOIIUIE [OAPOCTKA Ha
ObImeKyNLTypHEle  00pasilsl, HOPMBL, STAJOHBI B3ANMOJICHCTBYS € OKPYXAIOUIM MHpPOM, a TalKe CTaHOBUTCA HCTOMHHRKOM HOBOTO THNA
[I03HABATENLHBIX HHTEPECOR (HE TONBKO K (akTaM, HO B K 3aKOHOMEPHOCTAM), CPeACTBOM (POPMEPOBARMA MEPOBO33PCHMA.

B To e BpeMA BO3pact }5—17 jeT — 310 Mepuod NONPOCTKOBOrO KpH3Kca, KOTOPbf CBA3AH C Pa3BUTHEM CAMOCO3HAH, UTO BIHACT HA XapaKTep
yuebuoil JesTenpHocTd. A CTapuimx DOAPOCTKOB NO-TpeKHeMy aKTyanbHa ydueOHas NCATCNBHOCT, HANpaBleHHAd Ha CaMOpa3BUTHE M
camooOpasopanue. ¥ BUX MPOJODKAIOT pasBUBATECA TEOPCTITIOCKOC, dopMansHoe U pedeKCHBHOE MBIIIICHIC, CIIOCOOHOCTE pacCy K IaTh THNOTETHKO-
JeNyKTHBHBIM CIIOCO00M, a0CTPaKTHO-NOFHYECKH, yMCHHE ONCPHPOBATE rEToTe3aMH, pedIeKCHsl KaX cnocOOHOCTh aHANH3UpOBaTh U OLCHMBATE
coBOCTREHHEIE HHTEIEKIYalbHbIC OIePallii. _
TICHXONOTHUCCKEME OCOGEHHOCTAMY FONPOCTKOBOTO BO3pACTa JBILIOTCT LCNCNONAranie i HOCTPOCHME JKU3HEHHBIX IUIAHOB BO BpEMEHHOH
nepcneKTHBe, T. € Haubolee BRIpAKEHA MOTHBAINA, CBA3AHHAL © Gyayme#l B3pocnoli XH3HBIO. B 2TOM BO3pAcTS pasBUBACTCA CIOCOOHOCTE K
CAMOCTOATEILHOMY IDIAHAPOBAHMIIO y4eOHOH AEATENPHOCTH, IFOCTPOCHHIO cobcTReHHOH 00pa3oBaTENbHON TPACKTOPUY.

OcoGEHHOCTHIO TONPOCTKOB SABNSETCA TOCTENIEHHEIH OTXOZ OT NpPIMOTo KONMPOBAHUA ONEHOX B3POCIHEX K CaMOONEHKe, BCe OONpINas onopa Ha
BHYTpeHHHE KpUTepHH. [IpesicTapnenns, Ha OCHOBaHMI KOTOPBIX ¥ OPOCTKOB HOPMHPYIOTCA XPHTEPUH CAMOOICHKA, npuobperaioTca B Xoae 0c000#H
NeATENFHOCTH — CamMono3HaHusa. OcHOBHOH (OpMOM CaMOMO3HAHMA NOTMPOCTKA ABNACTCA CpPABHEHHE cedsA ¢ APYTHUMH JIOIBMEI: B3POCIIBIMH,
ceeperruKamMH. [TosToMy GONBLIOE 3HAEHIE HA TAHHOM STAIe o0y4eHHus AMEIOT CAMOCTOSTCIBHBIE TBOPUCCKAC paGoTHL, MO3BOJIAIOMNE HOAPOCTKY
NPOSBUTE U PA3BUTH CBOU CIIOCOOHOCTH.

OmEo ¥3 HOBOOOpPAa3oBaHHH MOAPOCTKOBOTO BO3PACTa — HYBCTBO B3POCIOCTH, BIOTIOYCHHE BO BIIOJHE B3POCHYIO HHTEUICKTYAIBHYI0 ACATSIbHOCTE,
KOTHA MOJPOCTOK WHTEPECYETCA ONpeNeTeHHON OB IACTHIO HAYKH WM MCKYCCTBa, TyGOKo 3aHIMAiCE camoobpasoBanneM. BaxHeliiee 3HaYCHUC B
3TOT NEPHOL NPHOGPETaeT KOMMYHHKATHBHAT ICATCIHHOCTS. O6iasce B TepBYIO OYepelh CO CBOMME CBEPCTHHKAMH, HOAPOCTOK NOJyYaeT
HeOBXONMBIE 3HAHWA O Km3HM. OueHb BaXHBIM Wi TOAPOCTKA SBJSCTCA MHEHHC O HOM rPYIONEL, K KOTOPOM OH HNPUHAZNCKHT. CaMm dakT
UPMHAIIEKHOCTA K ONPEASTeHHOM TPyINe MPHIAeT eMy JOIIONHHTENLHYIO YREpeRHOCTS B cede. TlonokeHne NOIpOCTKa B IPYRNE, TO Ka4ueCTBY,
KOTOPHIE OH NMPHOOPETaeT B KOJIEKTHBE, CY ECTBEHHBIM 00pa3oM BIHAIOT HA €ro NOBEACHISCKUEC MOTHBEL

Bce 5TH 0cOBEHHOCTH TIOIPOCTKOBOTO BO3PACTA YITEHB! TPK $OPMYIHPOBAHAH pasIHBIX THIIOR 3aaHuil B yIeOHO-METOANYECKOM KOMILIICKCE IO
GHOJIOTHIL, PEATH3YIOEM FAHHYIO paGoUyIo IpOrpaMMy.

MECTO VUYEBHOI'O ITIPEJMETA B YUEBHOM II'TAHE
Kypey GHONOTHU HA CTYTIEHH CPEAHETO (IIOTHOTO) o6wiero 06pa3oBaHns NPeAEeCTBYeT Kype GHOTOTHM, BXTIOYAOIIAN STEMEHTAPHEIE CRETIEHHS 00

OCHOBHEIX GroNoTHUEcKHX oObexrax. [1o cyTn, B 0CHOBHO{ mKoNe npeobnazaeT cofepkarne, HalieJleHHOe HA W3YYEHHE OPraHM3MEHHOIO YPOBHS
OpTAMH3ALIAN JKIT3HH H HEKOTOPBIX 0GieOHONOTHHIECKHX 3aKOHOMEPHOCTEH.



. COLUATTH3AIAA OGYAFONMXCA KAK BXOKIEHHE B MAP KYTBTYPhl H COMMANBHELX OTHOMICHNH, oBecIeunparoee BKIIOUCHHE YYAHIUXCA B Ty WIH HHYIO
PNy und OGIIHOCTS — HOCHTENA €€ HOPM, IEHHOCTEH’, opueHTaLMi, OCBAMBAEMEIX B MPOLECCE 3HAKOMCTBA C MIPOM KHBOH IPUPOJIBL;

» IpHOGILEH e K TIO3HABATENBHOM KYJIBTYPe KaK CHCTEME MTO3HABATCIBHDIX (HAy9HBIX) HEBHOCTEH, HAKOIIEHHBIX 0OLIECTBOM B chepe GuonorHIecKo
HayKH. : _

TIOMIIMO STOT'O, GHONOTHUECKOE 00pa3oRaHye Ha CTAPIIel CTYIICHH HPH3BaH0 00eCIeunTh:

* OPHEHTALMIO B CHCTEME ITUUECKHX HOPM U LICHHOCTel OTHOCHTENBHO METOMIOB, pe3y IbTaton I noCTIDKeHMi coBpeMeHHO OHONOrmIeckon Hay Ki;

« pa3BHTHE [O3HABATENBHBIX KAYeCTE IMYHOCTH, B TOM YHCHE MO3HABATCHBHAIX HHTCPECOB K U3YUCHHIO OOMIX HHONOTHIECKIX 3aKOHOMEPHOCTEH U
caMOMY NPOLECCY HAyYHOTO NO3HAHIA,

+ OBNMANCHUE YUEOHO-TIO3HABATENBHHIME H IIEHHOCTHO-CMBICTOBEHIME KOMICTEHTHOCTAMHI JUA GOpMHpOBAHES MO3HABATENEHON H HPABCTBEHHOW
KYIBTYpPbl, HAYSHOTO MHPOBO33PEHMS, a TAKKC METOAQNOTHEH GHONOTHUECKOro DKCHEPIMEHTA M ANEeMEHTApPHBIME METONAMH OGHONOTHISCKIX
HCCTIcAOBAHM, _

+ hopMIPOBAKHE IKOTOTHICCKOTO CO3HAHES, IEHHOCTHOYO OTHOMICHHUA K KHUBOM IIPUPOAE H YETIOBEKY.

OCOBEHHOCTS TeTEIONAraHAS Ha Ga30BOM YPOBHE 3aKIFOTAeTCA B TOM, YTO ENH OpUEHTAPOBAHE! Ha (OPMUPOBAHHE Y YIAIEXCS 0OMIEH KYIBTYPHL,
HAyYHOTO MIAPOBO3I3PEHHUSL, HCIOIB30BAHME OCBOCHHBIX 3HAMMH 0 yMEHUIT B IOBCEIHEBHOMN XH3HHA.

Takum 00pa3oM, 6a30Bbil ypoBeHS CTaHIApTa OPHECHTUPOBAH Ha dopmupoBanne obieil SHOTOrMYecKOl TPaMOTHOCTH U HayTHOTO MHPOBOS3PEHILE
ygaumIxes. SHaHNs, NONyIeHHEIE Ha YPOoKax OCHONOrHH, HOJIKHEL He TOABKO OUPEACIITE obmuit KyNETYPHED YPOBEHE COBPEMEHHOTO ENOBEKA, HO U
OBECIIEUATh €0 aIeKBaTHOS TOBEISHHE B COBPEMEHHOM MUDE, IOMOYh B peanbHOM XUSHK. B cBA3M ¢ 3TUM Ha $a30BOM ypoBHE ocofoe BHIMAaHHE
YIIICHO COTESPKAKUIO, PEATIA3YIOLIEMY TYMAHM3ANIO BHOIOTHUECKOTO 00Pa3OBaHNIL.

Visyuenue kypca «buonorms» B 10-—11 xnaccax Ha Ga30BOM YPOBHE OCHOBBIBACTCH HA 3HAHMUAX, MONYYCHHBIX YYAMKMECS B OCHOBHOH LIKOJE, H
HATIPARIEHO Ha GOPMIPOBAKUE €CTECTBEHHO-HAYHOTO. MUPOBO33PEHNAS, CHHOCTHBIX OPHEHTALNN, SKOJNIOTHIECKOTO MBIILIEHNA H 3A0POBOT0 obpasza
KH3HA, HA BOCHUTAHAE GEPEXHOro OTHONICHHA K OKPYXKAIOWIeH Cpene. VIMEHHO MOITOMY, HApALY C OCBOEHHEM OOIMIEOUONIOrHYECKIX TeopHil,
H3yUeHHEM CTpoeHus OWONOTHYECKHX CHCTEM PAsHOTO PaHra CyiHOCTH OCHOBHEIX GUOTIOTHIECKHX TIPOIECCOB, B MPOrpaMMe yACIHEHO CEPRE3HOC
PEUMAHUE BO3MOKHOCTH MCIOJB30BAHNS TIONYYEHHBIX 3HAHIH B TIOBCEIHEBHON XUIHH AN PEIICHNA NPUKIANHLIX 3a/ad. [Mpodunaxtuxa CITK/1a;
[1OC/IEICTRHS BAMAHMS AJIKOTONIA, HUKOTHHA, HAPKOTHIECKHX BEINECTB HA PA3BUTHE 3apOZBIINIA HEIOBCKA,; BIFANHAC MYTATEHOB Ha OPIaHH3M UEIOBCKE;
HacHeNCTBeHHbIe GONE3HU 4eNOBEKa, HX NPUUMHEL M MPOQAIAKTHKA; MEIHKO-TEHETHHICCKOS KOHCYIIETUPOBAHUC, BIMSHIE YSTOBEKa Ha 3KOCHCTEMBL,
rnoGanbHbIE SKONOTHYecKHe TpobneMbl U Iy TH HX PEIIeHH; NMOCHEACTBIA ASITEIHHOCTH HeoBexa UL oxpy xalomeii cpeipy; Opasuia NOBSACHUA B
NPUPOAHOH Cpefie; OXPaHa UPUMPOABL H PANHOHANBEHOE HCOMB30OBAHUC HPUPOHBIX PECypeOB — OSTH H JPYTHE TEMBl TIOMOTYT CErORHAIIHHM
IIKOTEENKAM KOPPEKTHO afaNiTUPOBATECS B COBPEMEHHOM OOINECTBE M HCIONB30BATh IPUOBPETEHHEIC SHAHI H YMEHHS B COOCTBEHHOH KU3HH.

JI5i9 DOBHITIEHAS 0GPA30BATENLHOTO YPOBHS U HOMYUCSHHS HABBIKOB MO MPAKTHHECKOMY HCIOMB30OBARIIO nody9eHHBIX 3HaHmii B paboyell mporpaMMe
NpeIyCMOTPEHO BBIIONHEHNE pana JaboparopHbIX M IPAKTHYECKHX paboT, KOTOpbIE MPOBORATCS MOCHE COOTBETCTBYIOUICrO HHCTPYKTaXa H
O3HAKOMIIEHNA YYALUXCSA ¢ NpaBuiaMy TeXHAKHM GesomacHocTd. TpoekTsas ASATENHHOCTE H yHAcTHE B JUCKYCCHAX, OpraHM3aiis BEICTaBOK M
COBMECTHAS MCCIIeNOBaTeNhekad paboTa cioco0cTBYOT QOPMAPOBAHAIO KOMMYHHKATHBHBIX HABLIKOB.



B crapmieii MIKOJIE, ONMPAsich HA 3TU CBEACHWS, YIHTENb GHONOTMH MoMeT 0onee NMOAHO W TOYHO C HAyUHOH TOYKH 3PEHMs PacKpblBarh o0mwne
GUOIOrMYECKHE 3aKOHOMEPHOCTH, TIPOSBIAIONINECS Ha Pa3HbIX YPOBHAX OPTaHM3AIMAM KHBOH Mpuposl (OOMEH BEINECTB M NPEBPALICHHUS SHEPIiM,
oTOCHHTES, SBOMIOLHA, 3AKOHOMEPHOCTY HACTEICTBEHHOCTH i H3MEHYUBOCTY H T. 1.).

Conepxanue Kypea GHONOTHE B OCHOBHOH HIKOJIE, BIIOYAIONISE CBEACHHS O MHOT00Opa3wy OPrannu3MoB, OHONOrHYECKOl NPHpoae 1 COHUANBHOMI
CYIIHOCTH HejIOBEKa, CAYKHAT OCHOBOH A M3yueHHS obUIMX GMONOTHYECKHX 3aKOHOMEPHOCTEH, TCOPHH, 3aKOHOB, [HIIOTES B crapuelf mMKofe, rae
ocofoe 3HaueHre IpHOoOPETAIOT MUPOBO33PEHYECKAE, TEOPETHIECKHE IIOHITHSL.

PaGoyast nporpaMMa nNpeacTaBiaser:

+ 1 gac KITACCHBIX 3aHATHIA B HEASIIO IPH M3y Y NpeaMeTa B Tedenne apyX jer (10 v 11 kiacckl), COOTBETCTBEHHO 70 9aCOB NPENONABAHNS B
Teyenue ABYyX JIET.

Cpok peannsalnyd OperpaMmel: 2021-2023 yueOHBIA rox.

Hanuonansuo-persoHAIbHbIH kommoreHT (HPK)

CofiepXannie perroHanbHOrO KOMIIOHEHTA GUONOTHH HuMeeT GOJbIINE BOCHUTATCIBHBIC BO3MOXHOCTH B BO3NCHCTBUM HA JHIMHOCTH
IIKOTBHAKA, HA CTAHOBNEHNE €70 MHPOBO33PEHHS, JaeT BO3MOXHOCTh PACIIAPHTL ¥ YIIyOHTH OCHOBHEIE §a30Bble 3HAHIA GHONOIHYECKOro
o6pazoBapus. B mponecce Takoro o0yIeHns pealn3yoTCs YCTAHOBKH, XapaKTePHEIS AN KpacheIeCKOro APUHIHIA- CIeIoBATD B o0yaeHnu
OT FACTHOTO K 06IIieMY, BECTH YUYaLIFXCS OT ZOCTYIIHBIX /T HEMOCPEICTREHHOTO Hab/ofeH s OB BEKTOB 1 ABNCHUH K BHIBOKAM H OGOGIEHIAM.

Hemn:
- GOPMIPOBAHHE UENOCTHOTO NPENICTABICHNS 00 0COGSHHOCTAX IPUPOTH CBOSH pecryOIHKH;

- BOCIUTAHHE UeNOBEKa JAHHOM TepPUTOPHH, JYyXOBHO CBA3AHHOTO ¢ Heil, 3HAYOUIETO H NOHMMAIOWIETO e¢ Tpolremsl, ¢ cihopmupoBaHHOK
110TpeCHOCTE0 OHITh HYKHBIM, BOCTPeOOBAHHEIM, SHAYMMBIM B CBOEM Kpae;

- PASBUTHC Y 3aKPEONCHIC HABBEIKOB ajalTallii CONHANBHO-OTBETCTBREHHOTO NOBESACHHA Ha TCPPHTOPUH CBOETO IIPOKHUBAHNA.

TeMBI IpOTpaMMBY Peruonancyoe conepkanue
«KoteTka eqMHALIA JKHBOIO» H3yueHHE XMMHYECKOrO COCTapa KISTKH Ha
IpuMepe pacTeHUl U KUBOTHRIX BypaTun




dorocunTe3. Bnusaue GoTocuHTE3a Ha
«QbecnicucHe KIETOK SHEPTHI» OKPYXKAIOIIYIO CPEAY U OKPYKAOLIEH Cpelpl
Ha poTocuHTEs.

VupexaeHus DypaTHH A3y JaroIine
«HacnencrpenHas nHGoOpManmsa» HACAEACTBEHHYIO NHPOPMAITIIO.

BrusHIS OKPYKAOIIel cpeipl Ha PA3BUTHE
«PasMHOXEHHEY HOJIOBBIX KJIETOK U Oprani3Ma.

BocnuTaTebHBI MOTEHNNAR HA YPOKaX Suonorun

Hapagy ¢ ofydenneM y4eHIKOB 3HAHUAME U PA3BUTHEM HX MBICIUTEIBHBEX cnocoGHOCTel, cornacEo PeaepalbHOMY
TOCY/(APCTBEHHOMY 00pa3oBaTeNLHOMY CTaHAapTy OCHOBHOTO 00INEro 06pa3oBaHHs B IKOJE TOJLKHO OCYIECTBIATHCS H BOCIIHTAHIC YIAMTHXCA.

Ha ocHoge mporpaMMel paseutas MACY COILT Ne 40 2020-2025r.r. peans3anis BOCHUTATENBHOTO NOTEHOHANA TI0 Gronoruy
TIpeANONaracT cleIyiollee: YCTAHOBIEHNE NOBEPUTENBHEIX OTHOMEHNHA MEKIY NEAaroroM 1 00y yaromnMICs, CHOCOOCTBYIOUMX NO3UTHBHOMY
BOCHPHATHIO 06y YalOMEMUCA TPeGOBaHUA ¥ NPOCEE Mearora, NPUBIETCHAI0 X BENMAHKA K obcyxaaeMoll Ha ypoke HHQOPMALil, aKTHBH3AMA HX
[103HABATEIBHOH NeITEILHOCTH.

Peanu3aius BOCIHTATENHHOTO TOTCHITHANA Ypoka OHONOrHM OCYIEeCTBIIIeTCA:
- gyepe3 0TOOP COMIEPIKARUA MATCPUANa;
- yepes CTPYKTYPY YpoKa;
- OpPraHH3aNHI0 00IEeH I _
Ha ypoxax 610NOTHH OJHOBPEMEHHO HCCASAYIOTCA NPOOIeMEL OKpyXalouiei cpeasl 1 00wecTsa; paccMaTpIBacTCs 001eCTRO
npupomEas Cpefia B B3auMocaa3u. Ha kaxioM ypoke IpUCY TCTBYET BOCTIMTATEIBHAS HATPARACHHOCTD.
TIpUHIMIIE BOCIHUTATEABHOIO HAIIPABICHMA:

- IPUHITAI SIUACTBA MBICTH H JyBCTB2;
~IPUHLAN CBA3M C XKAHBIO:
- IPUHIUIL TATPAOTA3MAE,
- 3KOJIOTHA;
- Ipo{pOPHEHTAAA.



Vyainpecs OOMKHBI 0CO3HABATE HEOOXOAUMOCTS OHOMOTHYECKIX IHAHKIT B togvmom XKuU3HY, 4T00B Oepedd U 3alIMIIATE IPHPOMLY, Pa3yMHO
ACIIONB30BATh e¢ HOraTcTea.
BocnuraTeTEHEIE PeCyPCHL Il CO3AaHNs aTMOCGEPEI I0BEpHU, UHTEpeca K IpeaMeTY, K YIHTeso;
A) co3aaHue NPUBNEKATENBHEIX TPAIHLIH Kiacca;
b) MeTOAMKY pa3sBHUBAIOIIETO O0YUCHH,
B) nETEIEKTYaNEHEIC HTPHI
) yaeOHBIE IPOCKTEI

NEHHOCTHBIE OPUERTUPLI COIEPKAHUA KYPCA BHOJTOI'IH
YueOnplii npeaMeT «BHOROTHAN, B COAEPKAHMM KOTOPOTO BEAYIIMM KOMIOHEHTOM ARJIOTCS HAYWHBIC 3HAHWA M HAy4HBIE METONB MO3HAHHUS,
no3poseT HopMUpOBaTL Y YYAIIMXCA He TOObKO IENOCTHYIO KapTHHY MHpPA, HO ¥ MpoGy:KIaTh ¥ HUX 3MOIHOHATBHO-UEHHOCTHOE OTHOLICHHE K
H3Y1acMOMY MAaTepHaly, CO3/aBaTh ycaoBms nft GOPMHPOBAHMS CHCTEMBI UEHHOCTEH, onpelnensomell roTOBHOCTh BBIOHDATH ONPENCICHHYIO
HAmpaBJIeHHOCTH ASHCTBU, NelicCTBOBATE U OLICHUBATEH CBOM ACHCTRUA M KefCTBYS APYIUX HIOACH 1O onpeieneHAM HEeHHOCTHRIM KPHTEPHIM.
[TockonbKy caMoO MOHATUE HECHHOCTH NPEAIIONaraeT Hauune IeHHOCTHOTO OTHOMICHHS K TIPEIMETY, BIIIOUACT SHHCTEO 0O BEKTHBHOTO (CaM 00BekT)
¥ cyOBEKTHBHOrO (OTHOLICHME cyGhexTa K 00BEKTY), B KAYSCTBE HEHHOCTHHX. OPHEHTHPOR GHONOTHYESCKOTO 00pa30OBaHus KAk B OCHOBHOI, Tak # B
cTapueii IKoJIe BRICTYHAKT OOBEKTE], H3yJaeMBle B Kypce OMOJIOTHH, K KOTOPBIM ¥ IMKONBHUKOB GopMUpyeTcs EeHHOcTHOS oTHomenue, [Ipu stom
BEAYIIYIO POJIb B Kypce OHonornu urpasoT MO3HABATENLHEIC IIEHHOCTH, TAK KAk HaHHsll y9eOHBIM npeAMeT BXOIMT B IPYNNY HPEAMETOB
MO3HABATENHHOrO IHKIIA, TIABHASL Nelb KOTOPBIX — H3YUSHUE TIPHPOASL
OcHOBY NO3HABAaTENBHBIX UCHHOCTEH COCTaBIOT Hay4HBe 3HAHMS, HAYUYHBIC METOOB! To3HaHUA. llo3HaBaTenbHBIC IEHHOCTHBIE OPHEHTAIMH,
dbopmUpyeMble Y IKONBHUKOR B NPOLEcce H3YHeHHI OHONOTHH, NPOSBISIOTCS B: OTHOIHEHHM X
+ OUOJIOTHYECKOMY HayYHOMY 3HAHMIO KAK OHOMY U3 KOMIIOHEHTOB KYJILTYPhl HAPAXY ¢ APYTHMHU €CTeCTBCHHO-Hay1HBIMHA 3HAHUAMM;
* OKPYKAIOIEMy MUPY KaK MUPY KHBBIX CHCTEM U MPOUCXOJANIMX B HUX MPOLECCOB U SBICHUI;
* TO3HABATENBHON ACATEILHOCTH (KaK TEOPETHUECKOH, TAK ¥ OKCHEPHUMEHTANBHOM ) KaK HCTOUHMKY 3HAHMIA;
MOHUMAHAK?

* IPaKTUYECKOH 3HAYMMOCTH U AOCTOBEPHOCTH OMONIOIMYeCKIX 3HAHMI AN petieHus TT00aNbHBIX IPO0OJieM YeT0OBEUECTBA (SHEPreTHIECKOH, CHIPhEBOH,
IPOAOBONIECTBEHHOM, 3MOPOBbA M HONTOJIETHA YCIOBEKA, TEXHOTSHHBIX KaTacTpod, TI00ANBHON SKOJIOTHA | Ap.);

* IEHHOCTH OHOOrMIecKUX METOIOB HCCTIEIOBAHNS 00BEKTOB JKUBOM TIPUPOAE];

* CJIGKHOCTH M IIPOTHBOPSIHBOCTH CaMOTO IIPONECCA HO3HAHNA KaK HU3BETHOTO CIPEMIICHI K HCTHHE (Ha IPHMEPE UCTOPHHE PA3BHTIL mmoaozﬁv,

+ DeMCTBUSE 3aKOHOB TIPUPOILL B HEOOXOMMMOCTH MX Y4eTa B0 BeeX cdepax Ye/IOBEIeCKO AeATEBHOCTH,



_ Pacuimpenue chep UemoBedeckoit NEATENBHOCTH B COBPEMEHHOM MEpE HEH30EKHO BiedeT 3a cobolf HeoGXOaHMOCTh $opMUPORAHUA Y YHALIUXCS

KyJALTYPH TPYAa B OBITa MPY U3YTCHUH moGoro apeamera. [TosroMy B copepxanue yueOHOT0 npeaMera «BRONOTrHA» BEIIOYAIOTCA IEHHOCTH TPV A H
OniTa:

OTHOUIEHHE K:

* TPYJIOBOH JEATENBLHOCTH KK eCTECTBEHHOH GUIMUECKOH ¥ HHTEIUICKTY albHOM MOTpeGHOCTH;

* TPYZY KaK TBOPYECKOH HeSTeNbHOCTH, NO3BOSIOLUSH IPUMEHITE 3HAHMA HA MIPaKTHKE;

MHoHHMAHHEe HeoOXOOMMOCTH! :

« QONHOH peannzamey GU3NUECKUX I YMCTBEHHBIX BO3MOXHOCTEH, 3HAHMI, yMEHUH, CTIOCOOHOCTEH ¥ BHUIOIHECHUH KOHKPETHOTO BW/AA TPYLOBOH
ACATENBHOCTH;

» COGNIONCHNS THTHEHAYECKHX BOPM U [IPABKIL; COXPAHCHNA H HOANEPHKAHUA COOCTBCHHOTO 340POBD H 3A0POBEA OKPYKAIONIAX, B TOM HHCNIC IIYTEM
OpPTaHA3aWHY IPABUILHOTO MHTARAA ¢ YUETOM 3HAHUH OCHOB 0OMCHA BEIIECTB M SHEPTHH; _

o OCOBHAHHS MOCTIKCHHS JIATHOTO yCIeXa B TPYZOBOH MEATENBHOCTH 33 cHeT COOCTBCHHON KOMICTEHTHOCTH B COOTBETCTBHU C CONMMALHBIMH
CTAHABPTAME M IOCEAYIOLMM COIMANBHBIM ONI0OpeHHeM OCTKeHUH Hayxku OHojormu H OHONOrHYeCKOT0 TPOU3BOACTBA I PasBHTHA
COBPEMEHHOTO 00IIeCTBa. _ _

ONBIT SMOLMOHATBHO-IEHHOCTHBIX OTHOIICHHI, KOTOPHIl yHamuecs MONyYaloT IpH H3y4eHuH Xypca GroNOrud B crapiiel mKone, criocobCcTBYeT

BHICTPAHBAHHIO MM CBOCH sKi3HeHHOM mosumy. Colepianue yUeGHOTO NpeaMeTa BIITIOUAST COBOKYNHOCTD HPARCTBOHHBIX LEHHOCTEH:
OTHOIXCHHE K3

* JHM3HH KAK BEICIICH NEHROCTH BO BCEX €€ IIPOABICHHAX;

» cebe (oco3naHue COOCTBEHHOIO HOCTOMHCTBA, YyBCTBO OBINECTBEHHOTO NONra, AMCUHNMHAPOBAHHOCTD, YECTHOCTE M MPABAUBOCTD, MPOCTOTA H
CKPOMHOCTB, HETEPITUMOCTE K HECTIPaBeANUBOCTH, OCO3HAHMHE He0GXOIMMOCTH CaMOCOBEPIICHCTBOBARILA);

* JpYIHM JEOJAM (TYMAHH3M, B3aNMHOE YBAKEHHE MEXIY JIONBMH, TOBAPHIIECKAS B3aHMONOMOINE A TpeBOBATENLHOCTD, KOMISKTHBU3M, 3a00Ta 0
APYTHX TIONAX, BHIIONHEHHe OOIIECTBEHHSIX NOpydeHHil, (OpMEpOBaHHS COGCTBEHHOW NOZMUMH IO OTHOINCHHIO K COORITHAM MHPOBOTO,
{enepansHOro, PErMOHANBHOIO, MYHHIMIATBHONO YPOBHEH, yBakeHue, NPHHITHE N NPABUITBHOS IOHUMAHUE NPYTHX KyNnbTyp, pacosas M
HaLMOHAILHAA TONEPAHTHOCTD);

. cBoeMy TpYIy (HoGpOCOBECTHOE, OTBETCIBEHHOE HCIIONECHIIE CBONX TPYAOBHIX U Y4eOHBIX 00A3aHHOCTEH, pasBUTHE TBOPIESCKUX HAYan B TPy A0BOH
FEATENEHOCTH, TIPH3HAHAE BaKHOCTH CBOETO TPY/a H PE3YIILTATOR TPYJa IpyTHX Moaei);

« npEpone (GepexHoe OTHOMEHNE K €€ 0OraTcTBy, HETEPIUMOCTE K HAPYIICHMAM 3KOJOTHHYECKUR HOPM K TpeGoBaHuii, SKONOrHICCKH TPaMOTHOE
OTHOLIEHHE K COXPAHCHHUIO BCEX KOMIIOHSHTOB Orocdeps);

NoANMMAaHHA HeoOXORHMOCTH:

« YB&KHTCIBHOTO OTHOMIGHHSA K AOCTHKEHMAM OTEUECTBEHHOMN HAYKH, HCCIEAOBATENECKOM NeATENBHOCTA POCCHHCKNX OMONOTOR (NATPHOTHYCCKOE
qYBCTBO). :

Kypc Guonoruu obranaeT BO3MOKHOCTIMA LT (OPMHUPOBAHHA KOMMYHHKATHBHEIX LEHHOCTEH, OCHOBY KOTOPBIX COCTABAMIOT MPOUECE o0IIeHwus,
rpaMoTHast peds. GopMHpoBanue 3HaHKH pu 00yYeHnn GUONOrIH IPOHCXOINT B MPOLECCE KOMMYHHKAIMHY ¢ HCIIOTL30BAHHEM HE TONBKO 0OBIYHOTO
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3BIKA, HO ¥ CHELUATBHBIX 0603HATCHHI, POPMYJN, YpaBHEHHI IPOIIECCOB, T. €. CIEHUATBHOrO J3b1Ka. LISHHOCTHEIC OPHEHTUPEI RAIIPABJICHE] HA:
$opMHpPOBaHHE HETATHBHOIO0 OTHOMICHHSA K:

* HapyHICHUIO HOPM A3bIKa (0GEIMHOTO 1 CHENHATLHOIO) B PA3NMYHKIX HCTOYHHKAX MHbOpMaruy (JHTepaTypa, CMH, ViaTepHeT U Ip.);

NOHHMAaHMEe He0O0X0AHMOCTH: __

+ TIOTy4aTh HHBOPMALNIO U3 PA3NUYHBIX NCTOYHHKOB, TP TOM &PTYMEHTHPOBAHHO ¥ KPATHYECKH OllCHABATH NMOJY YeHHYIO HHOOPMATHIO,

* TPaAMOTHO MOJIB30BATECH OHONOTHIECKOH TEPMHHOIOTHEH ¥ CHMBOIUKOM;

* BECTH OUAJIOT AJLA BEIIBISHHS Pa3HEIX TOYECK 3PEHUs, BHICTYIHHBATE MHEHUE ONIIOHEHTA, YYACTBOBATE B IMCKYCCHH, OTKPHITO BEIPAKATD H OTCTaNBaTh
CBOIO TOYKY 3PEHIUS;

* YBAXKATH, IIPHHUMATD, TOACKIBATH CYINECTBYIOWIE TPAAKIME ¥ 00IHe HOPMbI A3bIKA.
Hna GopMEpOBAHES HYXOBHOM JIHIHOCTH HEOOXOXMMO DPa3sBMBATH 3CTCTHYCCKOS OTHOMICHHE YEHOBCKAa K ACHCTBHTIENLHOCTH, TBOPHECTBO U
COTBOPUECTBO IIPH BOCTIPHATHY IPUPOMS! B UETOM H OTIEIBHEIX e 00BEKTOB, B TOM UHCIIe JenoBeKa. [ [eHHOCTHEIE OPHEHTHEL, POPMHPYEMBIE B Kypee
GHONOrNH B cepe 3CTeTUUSCKUX NeHHOCTeH, IPeanonararoT:
NO3UTHBHOE YYBCTEBEHHO-IICHHOCTHOE OTHOIBCHHE K
*» DKPYXAOIIeMy MIPY (KpacoTa # FapMOHHA OKpY Karomel TpHPOARD);
* BLIMOTHEHHIO YUCOHBIX 3a71a4 KaK K [IPOLECCY, JOCTARISMIOUIEMY 3CTeTHIECKOe YHOBONBCTRBIE (KPACHBOe, M3MIHOE PEMICHUC HIIH JOKA3ATENLCTRO,
JIOTHKA TIPOIECCOB H SIBJICHHI, B OCHOBE KOTOPBIX EKHT FAPMOHMNS);

NOHHMAHHE He00X0AHMOCTH:

* BOCTIPHATHA U 1IpeoOpazoBaHus HUBOH NPUPOAEL 110 3aKOHAM KPacOTEI;
+ H300paXKeHHs WCTHHBI, HAYYHBIX 3HAHUH B YyBCTBEHHOH (opMme (Hampumep, B MPOH3BCACHHIX UCKYCCTBA, NOCBALICHHBIX HAyYHBIM OTKPBITHAM,
YUEHBIM, 00BEKTAM XKHBOH MPHUPOIBL);

* IPHAATHA TPATUYECKOTO KaK ApaMaTHHeckoi GOpPMEI BHPaXKEeHI S KOH(IHKTA HENPUMUPUMELX IIPOTHBOMOROKHOCTEH, MX CTONKHOBEHIS (Ha mpuMepe
BBLAAIONXCT HAYIHBIX OTKPBITHH).

Bee eplne o603HAYCHYLIC IEHHOCTH ¥ HEHHOCTHHIE OPUEHTHPEI COCTABIIIOT B COBOKYIHOCTH OCHOBY It GOPMUPOBAHNA B JIPOLIECCe M3YUCHHA
GUONOTHH HA CTYHEHH cpefHero (MOJHOro) ofmero obpa3oBaHMs NEHHOCTHOTO OTHOINEHHS X OpHpone, OOWeCTBY, HENOBEKY B KOHTEKCTE
o0ILIEYeNOBEUSCKHX IEHHOCTEM HCTHHEL, 1o0pa 1 KPacoThL.

PE3VJIBLTATHI OCBOEHHUSA KYPCA BHOJIOTHH

JesTeeRocTs 06pasoBaTeNbHOTO YUPEeKACHH 00IIero 06pasopaHus B 00ydeHH GHONOTHE B cpejtiell (MOMHOM) mKone NOIKHA ORITH HapaBicHa Ha
AOCTHAECHYUE 00YIaIOIIIMACH CISAYIONHX TUIHOCTHEIX Pe3yNbTaToB:

* pean3an¥y STHYeCKUX YCTaHOBOK M0 OTHOIIEHHMIO K OHOJIOTHYECKMM OTKPBITHAM, HCCACAOBAHUAM U HX PE3YIHTATAM,

* IPU3HAHMSA BBICOKOM IIEHHOCTH XKH3HA BO BCEX €¢ IPOARACHUAX, SAOPOBBS CBOETO M APYTHX JIOACH, Pealu3alliy YCTaHOBOK 3I0POBOTO o0pasa JKH3HY;
* chHOpMUPOBAHHOCTH ITOSHABATENHHBIX MOTHBOB, HALPABISHHBIX HA MONYYEHHE HOBOTO 3HAHWA B obnactu Guonoruwm B CBasH ¢ Oymymmeii
NpoheCcCHOHANBHOR NEATENBHOCTRI0 WM GBITOBBIME TpobneMaMm, CBA3aHHBIMH € COXpaHEHHEM COOCTBEHHOTO 3JO0POBBA H IKONOTHIECKON
He3omacHOCTH.



MeTanpeaMeTHLIMH Pe3yabTATAMM 0CBOCHI BBINYCKHHKAMH CTapliel HKOIbI NpOrpaMMBI 10 GHONOTHE ABABIOTCH:
« OBJIAZCHEE COCTABISIOMMME HCCIENOBATENBCKON H HPOCKTHON NEATeBHOCTH, BIUIOHAA yMeHH BUETh Hpobuemy, CTaBiTh BOTPOCHL, BHIABUIATS
[MTOTE36l, NABAaTh ONpEHeNeHus MOHATuH, KHaccudHUUpOBATE, HAGMOAATH, [POBORUTE OKCNEPHUMEHTEL, [ENarh BBIBOABL M 3AKITIOUEHN,
CTPYKTYPUPOBATE MATEpHal, O0BACHATD, I0KA3BIBATE, 3ANIMIIATE CROU HIEH; __
+ yMerue paboTaTh ¢ pasHBIMU HCTOUHHKAMA GHONOTHYECKOM MHYOPMALHIL: HAXOIHTH OHOTOTHHCCKYIO UH(OPMALHIO B PASIMYHBIX HCTOUHHKAX
(Tekcre yde0HNKa, HAyYHO-TONYJSPHON JHTEpaType, BHONOIMICCKHX CHOBApAX M CIPABOYHIKAX), AHAM3EPOBATH M ONCHMBATH rHGOPMALIHIO,
IpeoOpasoBbIBATE NHGOPMATIHIO U3 oJHOI GOPMEI B APYTYEY,
- CTIOCOBHOCTE BHICHPATE LEAEBHIE H CMBICIOBEIC YCTAHOBKA B CBOUX JieliCTBIAX T MOCTYIIKaX 10 OTHOLICHHIO K XKABOH NPUPOZIE, 3EOPOBDIO CBOSMY i
OKPYKAIOITTAX
- yMEHMC A[IEKBATHO HCIIONB3OBATH PEUEBLIC CPElCTBa Ul AHCKYCCHH W apryMeHTAaUpy cBOeH MOSUIMH, CPaBHUBATH PAsHEIC TOUKY 3PEHud,
aPrYMEHTHPOBATE CBOX) TOUKY 3PEHHS, OTCTAUBATE CBOIO IOSUILIIO.
IlpeaMeTHBIe PE3YNLTATHI 0CBOCHUS BHITY CKHUKAMH crapnieil HKOABI IPOTPAMMBI 0 GHONOIHH HPCACTABIEAL] B coflepKaHHN Kypca 1o
pazgenam. _

COJIEPKAHUE KYPCA
Bazozeiif yposerb 10 KJIACC (14 B Heiemo, BCEro 35y, 3 HAX 19 pe3epBHOE BPeMsi)

Pazzen 1 BHOJIOTHAA KAK HAYKA. METOABI HAVYHOI'O TIO3HAHHA (3 4)

Tema 1.1 KPATKASI UICTOPHA PAZBHTHA BUOJIOTHU. — CHUCTEMA BHOJOIMUECKUX HAVK (19)__

O6BeKT H3y4ICHIS OHONOTHY — JKHBad NPHpoaa. KpaTxas BCTOpHS pa3BuTHsl GHOIOTHH. Pont GHONOTHUECKIIX TeOpHH, naei, ITHNoTeS B
hopMUPOBAHYH COBPEMEHHON eCTeCTBeHHO-HAYIHOM CHCTeMBI MUpa. CHCTeMa GHONOTHYCCKHX HAYK.

JHemoncrpanus. IIOpTpEThl yUCHBIX. Cxempl: «C43p OUOJOrMH ¢ APYTHMH HayXaMH», «CHeTeMa GHONOTHIECKHX Hayk»., OCHOBHBIC NOHATHA.
Buonorns. Au3Hb.

Tema 1.2 CYUIHOCTD 1 CBONCTBA KHUBOT'O. YPOBHU OPTAHVBAIIVMN 11 METOObI TIO3HAHS JKUBOW MTPYIPOJBL (2 1)
Cymuoctb xu36M. OCHOBHEIE CBOHCTBA sxuBol MaTepry. JKuBad NpUpoaa KaK CIOXHO OPraHi30BaHHAs HepapXAYecKas CHCTeMa, CYICCTBYIOMan B
IPOCTPAHCTBE # BO BpeMeHH. BHONOTHYCCKHE CHCTEMBL. OCHOBHBIE YPOBHHN OpTaHM3aAN JXHBOH MATEpHI. MeToRs! HO3HAHAS KHBOH MPHPOZIBL.
NemoucTparms. CXeMbl: «YPOBHH OpraHu3auk KUBOM MaTepuny, «CBoicTBa KIBOH MATEPHI.

OCHOBHBIE MTOHATHA. CBOCTEA KU3HE. YPOBHH OPTaHH3alHF XHBOH IPAPOJIEL MeToZpl HO3HARAA SKIBOH MATCPHH.

IPEIMETHBIE PE3YJILTATHL OBYUYEHHA

Vaniics J0MKeER:

+ XApPaKTEPH3OBATE BKIA/l BEIHAIOMAXCA YUEHBIX B PASBHTAC OHONOTHYSCKOH HAYKH,



* XapaKTEePH30BaTh pONb OuoNnoruy B GOPMUPOBAHAH HAYTHOTO MUPOBOIZPEHIL,

* OLICHUBATh BKNaz OHOJIOrHYeCKUX Teopnit B GOpMHUpOBaHIE COBpEMEHHOM ecTeCTReHHO-HayTHOM KapTHHEI MHDA,;
* BEIIEIATE OCHOBHBIC CBOMCTBA KHRBOYU MPHPOIE] U OHONOrHYSCKUX CHCTEM;

* UMETE NMPEACTABNEHHE 00 YPOBHEBOH OPrasM3aliy KHBOH MPAPOIEI;

* MPUBOZUTE HOKA3ATENECTBA YPOBHEBOH OpraHusann XuBol IpHPOIEL,

* [[PEICTABAATE OCHOBHBIE METOLEI H 3TANB HAYYHOT'O HCCNEROBAHMS;

* aHAM3UPOBATD U OLEHUBATE SUOIOTMYECKYIO HHGOPMALIHIO, TONYIAEMYEO W3 PA3HEIX HCTOMHUKOB

Paspen 2 KJJETKA (10 u) Tema 2.1 HCTOPHA H3VIEHAA KJIETKH. KJIETOYHAS TEOPHS (1 9)

Passurue 3Hanuil o kiuetke. Padotel P. 'yka, A. san Jleenryka, K. Bapa, P. bpoyna, P. Bupxosa. Knerounas teopua M. llineligena v T. [sanna.
OCHOBHEIE MONIOMEHHA COBPEMEHHON KNeToYHOH Teopun. Poip KiIeToUHOH TeopHH B GOPMHpPOBAHAN COBPEMEHHOW €CTECTREHHO-HAYYHOH KapTHHEI
MHpa.

JHemoucrpaiysa. Cxema «Muoroo6pasue KieToK.

Ocnopueie noparyd. Knetka. llutonorus. OCHOBHAIC ITOJNOKEHNA KIETOYHOM TEOPHH.

Tema 2.2 XUMHAYECKHIA COCTAB KJIETKH (4 4)

EnuHCTBO 2NIEMEHTHOTO XUMHYECKOTO COCTABA JKHBBIX OpraHH3MOB KAk JOKA3aTENBECTRO SIMHCTBA HPOUCXOKICHI JKUBOH Ipupoabl. OOLIHOCTD JKHBOH
H HEXHBOH NPUPOAL Ha YPOBHE XUMHMHECKHX 3JEMEHTOB. OpraHoTeHBl, MaKpO3JIEMEHTHl, MHKPO3JIEMEHTHL, YJIBTPAMHKPO3NEMEHTH, HX POJL B
AKH3HEACATSNPHOCTH KISTKH W OpraHusMa. HeopraHudeckye BenrectTBa. Boma Kak KOAkibEns BCEro XHBOToO, 0COOGSHHOCTH CTPOEHMS M CBOICTBA.
MuHepalbHBE CONH. 3Ha9eHUE HEOPTAaHHYSCKUX BEIECTR B JKU3HH KISTKH H OPTaHAZMA.

OpraHn9ecKre BEMEeCTBA — CI0XKHBIE YITIEPOACOAEPKAIINE COSTMHECHNS. HU3KOMONEKY IIPHEIC # BRICOKOMONEKYJIIPHEIC OPTAHHYECKHE BEUISCTRA,
Junupel. YriueBonpl: MOHOcAxXapuuel, noducaxapuabl. bemku. Hyxnewwoswsle kucnotsl: JIHK, PHK. Vasoenuwe monexynst JJHK B xierke.
lIpuHIHIIHANBEHOE CTPOCHHE H PONE OPTAHUYESCKHX BEIECTB B KJIETKE H B OPraHH3Me YeJIOBeKa.

Hemoretpanms. JuarpaMMel: «Pacnipesernerte XUMHIECKUX MISMEHTOB B HEXMBOH NpUpone», «Pacupeneienne XHUMUYECKIX MIEMEHTOB B KUBOH
npuponer». Ilepuoaudeckas tabmuua snemeHToB. CxeMbl n Tabuunel: «CrpoeHyie Monekynsl Genkan, «Crpoerue Momekyssl IHK», «CrpoeHune
monexynsl PHIK», « Tunst PHK», « Y apoerue monexyast JHK .

OcHOBHEIC TOHATHA, OPraHOreHEl, MAKPO3JIEMEHTH], MUKPO3JIEMEHTH], yIFTPAMUKPO3IEMEHTH. CROKCTRA BOAR. MuHEpanbHbIe COMH. BHOMOIUMEDEL,
Junuael, TUOOUAEL, YIiteBoAsl, Oenku, HyknenHoprle kucnote! (JHK, PHK). Pennuxanus JJHK.

Tema 2.3 CTPOEHHE 3YKAPHOTHYECKOHN ¥ HPOKAPHOTHYECKOM KJIETOK (3 )

Knerounasg MemOpana, OHTOILIA3Ma, sapo. OCHOBHBIE OPraHORIE! KIETKH: HIOILIA3MATHYECKas CeTh, anmnapar [ oIy, E30COME], MUTOXOHAPHH,
nracTuAbl, pubocoMbl. PyHKUMH OCHOBHBIX 9YacTell W opraHomnos wkierkd. OCHOBHEIC OTIMYUS B CTPOCHRM KABOTHON W ﬁmo.aﬁohw:om KJIETOK,
XpoMOCOMEL, HX CTpocHUE B OYHKIMHA. KaproTun. 3HaYeHNe MOCTOAHCTRA Yicia # (OPMBL XPOMOCOM B KIIETKAX.

pokaproTayeckad KiIeTKa: popMa, pasMepsl. PactipocrpadeHne U 3HaueHHe OakTepuiil B npupoge. CTpoeHHe OaKTepHaNbHON KIeTKA.



HemouncTpanud. Cxemsl ¥ tabmuupl: « CTpoeHue SyKapHOTHUECKOM knetkuy, «CTpocHHe WUBOTHON KimeTku», « CTpOeHHE PacTUTENbHON KISTKIHY,
«CTpoeHHe XPOoMOCOM», «CTpoeHHe IPOKAPHOTHYECKOH KITSTIH,

JlaboparopHple ¥ HpakTHYECKHE PabOTH

HabmioieHie KIETOK PACTEHHH H KUBOTHEIX O MHKPOCKOTIOM Ha TOTOBBIX [IPENapaTax.

CpaBHeHuMe CTPOCHUSA KIETOK PaCTeHHH U JKUBOTHRIX (MOXHO B $opme Tabmuisi)*.

{IpuroToBneHUe U ONHCAHNES MUKPONIPENapaToB KIETOK pacTeHNi.

OcHOBHBIC NOHATHA. DYKapHoTHIecKas kieTka. Kinerounas MemOpaHa, IHTONNA3MA, AP0, OCHOBHbIC OpraHOHAB KIeTKi. OcoOeHHOCTH PACTUTENIBHOM
W JKUBOTHOM KJeTOK. XpoMocoMEl. Kapuotun. Junronaustit i ranzon sl #Habopel xpoMocoM. TIpokapruoTuieckas KIetka, bakTepns.

Tema 2.4 PEAJIMSAIINS HACJHEXCTBEHHON MHOOPMAINU B KJIETKE (1 1)

JHK — nocurtent Hacnencrsensoit undopmaryn. 'enetudeckuit koA, ero cpoitctra. ['en. Buocuntes denka.

Hemoncrpaung. Tabnuua «1 eHeTHaecknii Koay, cxema «Brocunres Oemxay.

OcHop#pIe noHATU. [egeTnyeckuil KOA, TPHINIET, TeH. TPaHCKPUIIHS, TPAHCIATINAS, MATPHYHEHT CHETe3.

Tema 2.5 BHPYCBI (1 9) _

Brpycel — #ekneTouHas dopma xKu3HU. OcoOeHHOCTH CTPOCHUA M PasMHOXKERNS. 3HaUeHUe B NPHPONE B XKHU3HE 4enopeka. Mepsl NpodhHIaKTHKH
pacnpocTpaleHyst BUPYCHBIX 3aboneranuit. Hpodunaxtika CI11a.

Hemonctpanua. Cxema «CtpoeHnie BUpycay», Tabnuna «IIpodunaxtuxa CITHa».

Ocnopsble OHATHA. Bupye, Gaktepuodar.

MPEAMETHBIE PE3VIBTATHI OBYUERHUSA

Yyaluiics JOJDKEH:

* XapakTepU30BaTh BRIAT BRJANOMUXCA YUEHBIX B pa3BHTHE 0HONOTHYECKOM HAYKY;

* XapaKTepH30BaTh PONE OUONOTHH B QOpMUpPOBaHHN HAYYHOTO MHPOBO33PEHHA;

* XapaKTepH30BaTh COACPIKAHMUE KISTOTHON TEOPHH K HOHHUMATE €€ poJib B GOPMHPOBAHNY COPPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHEI zE_um.

* 3§aTh HCTOPUIO U3YYCHUA KIICTKY;

* HMETh MPEACTAB/ICHUE O KIeTKe KaK HeNocTHON OHoNorMaecKoi cucTeMe; CTpyKTYpHOR, PYHKIHOHANBHOM H NeHeTHUECKOM SAHHUIIE KHBOTO;

* IPUBOJHTS AOKA3aTeNECTRA (APTYMERTALNIO) €AMHCTRA KMBOM M HEMHBOH MPHPOIL!, POACTRA WMBLIX OPraHH3MOB;

* cpaBHUBATE OuoNOrryeckue OGBEKTH (XUMIUECKUH COCTAB Tell XXHBOM 1 HEXKUBOM IIPHUPOLE], 3YKAPHOTHYSCKHE U nmomﬁuxoe:aoomﬁo KJIETKH,
KINETKH pacTeHuit, )KAEBOTHRIX U rpu0oBR) B GopMyNAMpOBATh BEIBOAEL HA OCHOBE CPABHCHMEA,

* IPEACTABAATD CYIIHOCTE M 3HAUEHHE IPOLecca Pealzalii HacaeACTBeH o uadopMalun B KISTKE;

* IIPOBOJHTE Ouonoryyeckue HMCCNEAOBAHMA. CTABUTH OIIBITHL, Imwmhmo‘ﬂm.ﬂw H OOUCHEIBATE KICTKH, CPABHHEBATE KINCTKH, BHLICIATE CYHIEGCTBCHHLIC
NPpH3HAKH CTPOCHHA KNCTKH H €€ OPradOHI0B;

* [IONB30OBATHCA COBPEMEHHON UUTOIOrNYEeCKOM TEPMHUHONOTHEiT,
* HMETH NPEACTABACHES O BUPYCAX W UX POJIM B JKU3HH IPYTHX OpraHU3MOB;
* 0D0CHOBBIBATE U COOMIOAATH MepHl IPOPUIaKTHKH BHDPYCHBIX 3a00eBanuil (B ToM wucne BUY-undexmumn);



» HAXOIUTH BUONOFHYECKYIO HHPOPMAITHIO B Pa3HPIX HCTOUHKKAX, APTYMEHTHPOBATh CBOIO TOUKY 3pEHUS;
* aHATH3KPOBATH M ONCHHUBATH OHOTIOTUYECKY 0 MHQOPMAUUIO, HOJLY JaeMy10 13 PazHbLIX HCTOYHUKOB,
- Paspen 3 OPTAHH3M (18 4) _

Tema 3.1 OPTAHH3M — EAMHOE LEJOE. MHOT'OOBPA3UE JKHBBLIX OPTAHU3MOB (1 9)
MaorooGpasue opranusmoB. OIHOKIETOUHEIE H MHOTOKIETOYHbIE OPratu3Mbl. KONOHITH OAHOKIETOUHEIX OPTaHM3MOB.
Jlemonctpanus. Cxema « MBEOrooGpasue OpraHH3MOBY.
QcHOBHBIE NOHATHA. OJIHOKIETOYHEIC, MHOTOKIETOYHEIC OPTaHH3MEL.
Tema 3.2 OBMEH BEHIECTB U [IPEBPAHIEHHE DHEPTHHM (2 v)__ .
SHepreTHYeCKuH 06MEH — COBOKYIIHOCTH PEaKIUi PACIICIUICHIN CIROKHBIX OPTaHHIECKHX BIICCTB. OcoBeHHOCTH YHEPreTHIeckoro 06MeHa y rpuboB
H Oakrepui.
Tunsl muTadud. ABToTpodsl # reTepoTpodsl. OcOBEHHOCTH 06MEHa BeIIECTB Y KUBOTHBIX, PACTCHUH 1 Saxrepuit. [Inactrueckuit o6Men. DOTOCHHTES.
Jemoncrpaunst. CxeMa «I[1yTH MeTaboH3Ma B KIETKEY.
OcHoBHbIE HOHATHA. MeTab0omsM, sHepreTndeckiit o6MeH, mnacTiueckuit 0oMeH. AT®. ABTOTpodBL, TeTepoTpodbl. POTOCHHTES.
‘Tema 3.3 PASMHOXKEHHE (4 v)

Henenuie KIeTki. MATO3 — OCHOBA POCTA, PETCHSPALUH, PA3BUTUA H GecIonoro pasMHONKeHH. PasMHoxeHne: GECIION0S U NONOBOE. Tumsl decronoro
PA3MHOMKEHUL.

TlonoBoe pasMuodskenne. OOpazoBaHHe MONOBBIX KaeToK. Meijios. OINIOAOTBOPEHHS ¥ JKHBOTHBIX H pacTeHuil. buoONOrHdeckoe 3Ha4EeHUC
OIIONOTROPEHUS. FCKyCCTBEHROS ONBUICHHE Y PACTEHHIH H OTUIGAOTBOPEHHS Y XKHBOTHBIX.

TemoncTparus. CxeMs 1 Tabmuust: « Mrros i Meiios», «ameTorenesy, « TUIE 6eCTIONOTO PA3sMHOKEHH», «CTpOCcHHE SHUCKIETKH | CIIEPMATO30HIA.
OCHOBHBIE [ORITHAL JKH3HEHHBIH KT KIeTKH. MuTos, GHonornueckoe snadedune. Tumsl Gecronoro pasmuoxeHus. [1ooBoe pasMHOKEHHE U ero
GUONIOrHEecKoe 3HAYeHTe. PasieNbHOMONEE OpraHusMEl 1 TepMadpomutel SliimexneTxa W crepMarosonsl. ['amerorenes. Meiiosz, OHOMOrHIECKOe
saagenne, OIUIOLOTBOPEHHE: HAPYKHOE U BHYTpeHHee. J[Boiinoe OITOMOTEOPEHIE Y PACTSHIH.

Tema 3.4 AHAUBUIYAJIBHOE PAZBUTHE OPTAHN3MOB (OHTOTEHE3) (2 w)

IIpsMoe 1 HEMPAMOE pasBUTHE. IMOPHOHANBHE ¥ TOCT3MOPHOHATIEHELH IEPHOALL PA3BUTHA. QcroBHBIe STansl sMOpuorenesa. [IpudrHsl Hapy HeHAR
PA3BUTHA OPraHA3MA.

OHTOTeHe3 YeNOoBeKa. PeNpoIyKTHBHOE 3IOPOBBE; €ro 3HAUEHHE LT OyAyIUX IMOKONCHUH Jroneit. IlocnencTens BIMARMA AJIXOTOIA, HAKOTHHA,
HAPKOTHIECKUX BEIIECTB Ha PA3BATHE 3apoApIa uenosexa. [lepuose! OOCTAMOPHOHATIBHOTO PA3BUTHA.

NemoncTpaiEs, Tabnunsl: « OCHOBHBIE CTANME OHTOTeHE3ay, «IIPAMOS B HENPAMOE PasBATHE. Tabmane!, Gororpadun, MuarpaMMb! I CTATHCTHICCKHE
NAHHDBIE, NEMOHCTPHPYIOMIKE HOCHACTBHS BIMAHAA HErATUBHEIX (paxTOPOB CPENBI HA PA3BUTHE OPraHM3Ma.

OcHOBHEIe TIOHATHA, OHTOreHes. THUIBI Pa3sBUTHA: TIPAMOE U HEMpAMoe (PasBETHE ¢ MeTaMopdo30M). JTarbl SMOPHOHANLHOTO PASBUTHA. Hepuomsr

[OCTAMOPHOHAIBHOrO PasBuTHs. Bpeanoe BISHAES KypeHus, ANKOTONs, HAPKOTHIECKAX NPENapaToB Ka PAasBATAC OPTAHH3Ma i NPOROIKITENEHOCTE
JKH3HH.

Tema 3.5 HACJIEACTBEHHOCTDb H H3MEHYHUBOCTS (7 1)



Hac/eIcTRCHHOCTS B M3MEHYHBOCTD — CBOICTBa oprafm3mMa. [ eHeTHKa — HayKa O 3AKOHOMEPHOCTAX HACHEICTBEHHOCTH K M3MEHTHBOCTIH. I MeHzesns
— OCHOBOTIIOJNIOXHYK IeHeTHKH. 3aKOHOMEPHOCTH BacieAoBaHus, ycTaxosnennsle 1. Mernnenem. MoHOruOpuiHOe CKpelinBaHye. ITeperIil 3aK0H
MeHnens — 32KOH TOMMHUPOBAHUA. BTopoil 3akod MeHmens — 3aK0H PAcHISTUICHHA. 3aKOH YHCTOTH FaMeT. JurubpuaHoe ckpenmpanue. Tpetuii
sakOoH MeHAENS — 3aK0H HE3aBHCHMOTO HacleHoBaHmud. AHANM3UPYIOIIEe CKPEHINBaHUe, XpoMocoMHas TeOpHs HacHeACTBEHHOCTH. CIEIIeHHOoe
HACNENIOBARKE ITIPH3HAKOB. COBpeMEHHBIE NPEACTABNCHMS © FeHe H reHome. BlamMopeficrsie reHos. I'eHeTnka nona. ITonoseie XpPOMOCOMEL
Crennerdoe ¢ MONOM HACIEAOBaHHe, 3aKOHOMEpPHOCTH n3MeHunpBocT. HacneacTeennas M HEHACKeACTBCHHAS H3MCHYHBOCTD. Mo rkalzoHHas
M3MEHYHBOCTE. KOMOUHATHRHAY W MYTANMOHHAY H3MEHUYHMBOCTH. MyTaumm. Tunsl MyTammif. MyrareHHble GaxTopbl. 3HadeHWe reHETHKH A
METUIOHHEL BRUgH#e MyTareHOB Ha OpraHu3M yenoreka. HacneACTBEHHBIE GONE3HH YETIOBEKa, HX NPUYNHEI U npodUIAKTHKA.

JlemoHcTpalu. OX@EE“ HITROCTPHRPYKOIINE ZOEOHE@@&EMEO )41 h&ﬂﬁ@@ﬁhﬁ.ﬂ@ CKPEHIMBAHHA, CUSTUICHHOE HacJHCHOBAHEAES MPHUIHAKOB, OCPCKPECT

XpOMOCOM; HACHEIOBAHYE, CHEIUICHHOE ¢ MOMoM. [IpaMeps! MOMDUKAIFOHHON M3MEHIHBOCTH. MaTepuansl, AeMORCTPHPYFOLIHS BIHAHUC MY TArCHOB
HA OPraHM3M YEIOBEKA.

JlaGopaTopHble # NpaKTHYECKHE padoThl

CocTaBNeHMe NPOCTSHIINX CXeM CKPEIUBaHAA™ .

Pewmrenne sAeMeHTAPHEIX I'CHETHISCKIX 3a1a4™.

V3yucHHe HW3MEHUHBOCTH (M3YYCHHE MOIHPUKAUMOHHOK M3MEHUHBOCTH HA OCHOBE M3y4YeHWs (CHOTHIA KOMHATHBIX HIH CENBCKOXO3STICTBCHHBIX
pacTeHmIH)**.

BEIsiBICHHS HCTOIHMKOB MyTaTeHOB B OKpY:Kalolei cpene (KOCBEHHAO) H OLEHKA BO3MOXHBIX HOCNEACTBUN HX BIMAHHA HA OPraHusM.

OcHOBHBIE NTOHATHA. HacleACTBeHHOCTE ¥ M3MERUNBOCTE. T eHOTHIL, (peHoTHn. [ MOPUIOIOrHYeCKHil METO/, CKPCILHBAHHKE. JToMHAHTHBIM,
pemeccuBHEIA. [enpl, anmesm. 3aKOHOMEPHOCTH HAcHeNOBaHNS IPH3HAKOB. 3aKOH WMCTOTH FAMET. AHATM3UPYIOMIES CKPCIIUBAHUE. XpomocoMHas
Teopusl HACTEACTBEHHOCTH. | eHEeTIYECK e KapTEl. [ eHOM. AyTOCOMBI, IIOJIOBLIE XPOMOCOMEL. MOAU(UKAMOAHAA H3MEHTHBOCTE. KoMOuuaTuBHas 1
MYTAaIMOHHAT H3MEHUABOCTs. MyTarennsie gaxropsr. HacnencTeennsie Sonestn. MeIuko-reHeTHIECK0e KOHCY ISTHPOBAHKE.

Tema 3.6 OCHOBGI CEJIEKIINN. BHOTEXHOJIONH (24)

OCHOBBI CENEKIUA: METOIBl M JOCTHKEHWA. | eHETUKAa — TeOpeTHUeCKas OCHOBA ceyieKumy. Cenekuma. YdeHHe H. HU. Bapunosa 0 nedrpax
MHOT006pa3ia M TPOHCXOXAEHHUR KyJAbTYPHBIX pacTeHuif. OCHOBHBIC METOHBI CENEKUMH: TUOpHAMALHI, HCKYCCTBEHHBIH 0TOOp. OCHOBHBIC
JOCTHMIKEHVS W HAPABISHUS PA3BUTUA COBPEMEHHON CENEKITH.

BHOTEXHOJOTHS: JIOCTHKEHAA ¥ NepCIeKTHBH pasutud. ['ennas urxerepus. Knoruposanue. leneruyecks MOINQUIHPOBAHHEIC OPTaHA3MEL.
FITUUECKHE ACNEKTH PA3BATHA HEKOTOPEIX HCCHCAOBAHNH B O¥0TeXHONOrHE (KIOHAEPOBAHME UeNIOBEKA).

Nemoncrpamus. Kapra-cxema «Llentpsl MHOrooGpasys  HPOMCXOKICHHA KyJNBTYPHBIX pacTeHHi». [epbapaEle MaTepnajisl U KOANICKUHH COPTOB
KyNbTypHBIX pacTeruli. Tabmumpr: «IJopoZel KOMAIMHMX ‘KHBOTHEIK», «COpTa KyNBTYPHBIX pacteruity. CxeMBl CO3NAHHA TEHETHYECKH
MOAHQHIMPOBARHEIX IPOAYKTOB, KIOHHPOBAHNAS OPraHU3MOB. MaTepuanbl, WIMOCTPUPYIONTHe JOCTHKEHNS B 001aCTH OHOTEXHONOTHH.

JKCKYypeHs

Meoroo6pasue copTOB pacTeHuit i TOPO XKUBOTHBIX, METO/ILI HX BEIBENCHUA ((epnma, CENEKIMOHHAT CTARIHA, CEeNBCKOXO3SHCTBEHHAS BEICTABKA),



JlabopaTopHbie H PAKTHYECKHUE PaboTHl

AHAIH3 ¥ OUSHKA STHUECKUX aCEKTOR PA2BUTHSA HEKOTOPBIX UCCIENOBAHKI B OHOTEXHONOIHH.

OcnoBubie mouaTH, Cenexipas; ruGprmanus u ot6op. Copr, mopofa, wraMM. buoTexronorus. [ennad nrkenepus. KIOHMpoOBaHe. [eHeTHYECKH
MO IIHPOBAHHEIE OPTAHU3MEL. _ __

MPEIMETHBIE PE3VIILTATHI OBYYEHIA

Yuamuiics DJosKeH:

* XapaKTepu30BaTh BKIAJ, BRINAIOMHKXCA YUCHbIX B Pa3BUTHE OHONOTHYSCKOH HAYKH;

* XapaKTCPH30BaTh PONib OHONIOTHK B GOPMAPOBAHMY HAYYHOI0 MHPOBO3I3PEHI;

+ UMETH IpencTaBieHHe 06 OpraHusMe, €ro CTPOCHHH M IpOHeccaX JKM3HCASATENBbHOCTH (OOMEH BEmecTB, PasMHOXKCHHE, ACHCHUE KICTKH,
OHIJIOIOTBOPEHHE), MHOTOOOPA3HH OPraHu3MOB;

« BEIZENATH CYLISCTBCHHEIE IPA3HAKY OPTaRA3MOB (OAHOKIETOUHEIX I MHOTOKJIETOUHEIX), CPABRMBATH GHONOTHHECKIE O0BEKTEI, CROHCTBA M IIPOLIECCHI
(UnacTHYecKuid ¥ SHEPreTHMUecKuil obMeH, Oecnoloe H MOJI0BOS PA3SMHOKEHNE, MHTO3 Mefto3, SMOPHOHANBHEIT ¥ TOCTIMOPHOHANBHBIA MEPHOA,
NpPAMOE H HEMPIAMOE Pa3BHTHS, HACHCACTBEHHOCTD H H3MERIUBOCTE, IOMHHAHTHEIH I PEeLECCUBHEL) ¥ (OPMYIIMPORATE BEIBOEI HA OCHOBE CPABHCHU,
» HOHMMATH 3AKOHOMEPHOCTH HHANBHAYAABHOTO PA3BATHA OPTAHH3MOR, HRCASACTBEHHOCTH H H3MEHIUBOCTH;

« XapaKTepH30BaTh comepxkanue 3akoHoB I'. Meujens u T. X. Moprana # IIOHAMATE HX POTb B opMAPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYTHOM
KapTHHBE MUDA; : _

+ pemarh DJIEMEHTApHBIE TIeHETHYESCKHME 3aIadd, COCTABISTH OJICMCHTApPHBIC CXEMBI CKPEMMBAHUA, MONB3OBATHCA COBPEMEHHOM IeHeTHIeCKOH
TepMHHONIOTHEH U CHMBOIMKOH,;

» IPHEOJHTH JOKA3ATENBCTBA POACTBA KUBBIX OPTraHU3MOB Ha OCHOBE TIOIOIKEHMHA IeHETHKH H IMOPHOTIOTHH;

s OGBACHATE OTPULATENHHOE BIMSHHE AJKOrOJsl, HAKOTHHA, HAPKOTHYIECKHX BENIECTB HA Pa3sBATHE 3ApOJBINA UENOBOKA; BIILIHHME MYTArcHOB Ha
OpraHu3M YeJIOBEKa;

« BELIBJIATS UCTOYHHKY MYTATEHOB B OKpY Karomeil cpeaie (KOCBEHHO),

« EMeTH OpenctaBienne of yaerm H. . Basuiosa o HeHTpax MHOT000pa3us H IPORCXOXACHUS KyIbTYPHBIX PacTeHUH;
* XapaKTepH30BATH OCHOBHEIC METOMR! M IOCTHIKEHHS CENEKIMI;

OIIEHHBATE JTHUSCKUC AacCHeKThl HCKOTOPBIX HCCHETOBAHAN B o0nacTm OHOTEXHONOTHH nﬁﬂhomgowmﬁﬁov HCKYCCTBEHHOC OILIOAOTBOPCHHC,
HanpaBIeHHOC H3IMEHECHHE I' OEOZHNVW

- OBNANEBATH YMEHHAMY F HABBIKAMY IOCTAHOBKH GHONOTHUECKHX SKCIIEPUMEHTOB I OOBACHATD HX Pe3yIIbTaTh;
* HAXOAUTE OHONOrHUECKYIO MHGOPMALINIO B PA3HBIX HCTOUHHKAX, APTYMEHTHPOBATE CBOIO TOUKY 3PEHHUS,;

« AHAJM3NPOBATH H OUESHHUBATH OHONOrHYECKyIO HHGOPMAMIO, MOMYyIAeMyI0 H3 PA3HEX UCTOUHIKOB.
Jaxmouenne (1 1) PeszepBHoe Bpemsa — 1 4.



JMucmanyuonnoe odyuenne hitps://videouroki.net/video/biologia/10-class/obshchava-biologiva-10-klass/

Kanenoapuo-memantuieckoe nagnuposanie Kypea «Qbuwas ouonozuny

10 rnace, 6azoeuviit yposens.

YMK aemopos B.H. Cusoznazosea, U5 .Azachonosolt, 35 uacos. 1 uac ¢ Hedeo.

Tema ypoka JMAAKTHYECKHE ETTH. OVYH Tum ypoka | ObpaTtHad Hara | Ha prLs
JiMCTaHIHOBHOE CBA3b no Ta
obydcHHe IaHy | mo
ba
2 KTy
1 Kpatxaa ncropus 38aTh: BKNAA YYEHBIX B O6bacHATH: Pons Broanerii Broaubii 1-q Crp 11 Bonpockr 1-6
pasBUTHS OHONOTHHK. | PA3BUTHE OnonoruM B YPoK. Ypox HeJens
Metogsl Suonoru | GHOIOTHYECKOH HAYKH. hopMHPOBAHIH TOBTOPEHUIS
https://videourgki.ne | ¥YMeTn: 0OBACHATEL PONE HAY4YHOTO H
| t/video/biologia/l10Q- | 6buonorun B MEpoBO33peHus; Pons o6obuicHusa |
class/obshchaya- ($OPMHUPOBARKHN HAYTHOT'O OHONOTHYSCKAX TEOpUi, | 3HaHWH
biologiva-10-klass/ MHPOBO33PEHUS, BKIIAN wael, ramnoTes B
OHONOTHYECKHX TEOPHil B (hopMEpOBAHIHA
$OpPMHPOBAHAE COBPEMEHHON | €CTCCTBEHHOHAYYHOIM
€CTeCTBeHHOHAYYHOH KapTHHBL | KAPTHHEL MHPA
MHUpA.
2 | Cymmocts wu3HA 1 | [aBath onpeneneHne NOHATHIO | BhiaenaTs OCHOBHEIC KY Texymmit 2 Ctp 20 sonpocs Ne5
CBOVICTEA JKUBOTO HU3Hb. TTpU3HAKH Hemens
3 | YporHHU IMepeynenaars: YpoBHH TIOHATHS Wzyuenne | Temarmueck | 3
OpTaHH3AHHU OPraHu3aIMHI KUBOI MaTepuH; | «OHOIOrHISCKAA HOBOIO Hii. Henxens
KHBOH MaTepHU. OcHOBHEIC CBONCTBA XKUBOIO. | CHCTEMAR. MatepHana | TecT
Meronst XapakTepH3oBaTh ApPryMeHTHPOBATE o

IPOSABNCHUIE CBOMCTB JKUBOIO

CBOIO TOYKY




Ononorumn. Ha pasi4HbBIX YPOBHAX 3peHusd, Ha 3aKpeIICHN
3ager Nel mo Teme: | oprasusauyy. CYLISCTBOBAHHE e
buonorus xax MHOXKECTBA
Hayka. MeToasl - onpeJesieHuH TOHATHA
HAYYHOTO IIO3HAHKS (GKU3HBY.
Ucropus usyuerus | Hasarn onpexeienne | O6pacHATE poiie | Msydgenus 3azanug co Ctp 28 Bonpocs 1,2
kneTkH. Kneroynass | KIFOYEBHIM IORATHAM. KIeToHOH Teopun TEPBHYHOTO | ¢BOOOTHBIM .
TEOPH Ha3piBaTh H  ONHCHLIBATL | B GopMHpOBAHNHU | 3AKPEINICHH | OTBETOM

ITanBl  CO3MAHUsT KIETOYHOIl | eCTeCTBEHHO- S HOBBIX

TEOpPHH. Hay4HOH| KapTHHLI MUpa | SHaHAH

HazniBaTs: [Toroxenus

COBpEeMeHHON KIIETOYHOH

Teopuu; Bkmag ydYeHBIX B

CO3LaHue KIETOYHOK TEOpUn.
Xumuueckit cocrar | Jaearte onpeneneHue | XapaKTepH3IoBATD Hay4eHus 3amanud co Ctp 33 Bonpocsl 2,3
KICTKH. KIIOUCBHIM TOHATHAM. OHONIOTHYECKOE NIEPBUYHOTO | CBOGOKHEIM
Heopranuveckne ITepeuncnath OHOANIEMEHTE], | 3HAYCHUE  XHMMUYECKUX | 3aKPEIUICHHM | OTBETOM
BELIIECTBA MHUKPO3NEMEHTEL, 3IEeMEHTOB; S HOBBIX

YABTPaMUAKPO3TEMEeHTEL MHHEpanbHEIX BEHIECTB | SHAHMM

Hpreoaure IpHMEPH! | ¥ BOIEI B X U3HH KIETKA H

} OHOXHMMMYECKIX SHAECMHI. OpPraHH3Ma YENIOBEKA,

CpasdnsaTth xumuyeckuii | [IporaosupoBath

COCTaB TeJ XXUBOH U HEXKXWBOH | IOCICACTBHA TS

HPHPOOEI U IENATh BEIBOABL HA | OpraHu3Ma

ocHoBe cpapHeHHA, OOBICHATE

SAMHCTRO MWBOH H HEXHUBOH

NPAPOAEL.
Oprannueckue Jasath onipeaenenite IlpornosupoBaTth KV 3agaHus co §2.4,2.5 (mo OenxoB)
pemecTsa. JIMOAUAEL | KIMIOYEBEIM MOHATHSM. TOCNEACTBAS HNA cBOGOAHBIM
H YIJEBOJB] OpTaHH3Ma OTBETOM,




Tl/p Nel «CpapHene
CTPOSHUS KIETOK
pacTeHUiA,
AKUBOTHEBIX»

BeiaeasiTs 0COOEHHOCTH
CTPOECHHS 3YKAPUOTHYECKOH
KJICTKH.

CpaBHMBATb CTPOCHHE
PACTHUTEABHON M JKHBOTHOH
KIIETOK. :
OnucBIBATE OPraHOK AL
IUTONIA3MEL M HX 3HAYCHHE B
KH3HEHAESATENFHOCTH KIICTKIL.
CrpoeHns sapa
SYKAPHOTHUECKOH KIETKH.

$yaKuul €€ Opranonacs

HaznigaTh: DeMeHTapHEIH paboTa ¢
COCTaB i MOHOMEPEE HENKOE; V1L
DYHKIHHT OeIKOoB.
OnuceIBaTh NPOLBICHUE
QyHKIUi Henkos.
OpraHndecKue JaBaTe ofipegeeHue IIporHo3upoBaTh KY 3amanng co §2.5
BelecTBa. benku KITFOYEBEIM TTOHSTHAM. HOCTIEACTBIS UIK cBOOOZHBIM |
Hasbigath: DaeMenTapHbiit opraHusMa OTBETOM,
COCTAB X MOHOMEpBI; DYHKIUU pabota c
OnucsiBarth IPOSIBIICHAE OVII
pynxami
Oprannyeckue JaBaTh onpegeneHne Iipornosuposare KV HUuTepakTns §2.6
BEIIECTBA. KTFOYEBEIM HOHATHAM. TIOCNEACTBHA N Has JIeKUMs
Hyxneunostrie Ha3zsiBaTh: DneMeHTapHbBIA opraHusma
KHUCTOTHI COCTAB ¥ MOHOMEDSL; PyHKIHH
OnucepiBaThL HposiBlEeHUE
GyHKUHAH.
DYKapHOTHYECKas HJaBaTs onpeaerenne IIporao3upoBaTs KY JipNel,2 §2.7
KJIEeTKA. KIIFOYEBHIM TIOHATHSM. MIOCNENCTBAA AN _
Huromnnazma. Ha3spisaTe MeMOpaHHbIe U HUBHENCATENBHOCTH
Opranonael HeMeMOpaHHbIE OPraAHOUIb! KJISTKY HApYIICHUA
| U TONIa3MBI KJETKY.




10

Knetouroe sapo.
XPOMOCOMEI

HJagare onpeneneHne
KJIIOUEBHIM MOHATHAM.
HaspiBaTh MeMbGpanusie 0
HeMeMOpaHHEIe OpTaHOU B!
KIIETKH.

BrigenaTtn ocobeHHOCTH
CTPOCHHA AYKApHOTHYECKOH
KIIETKH.

| CpaBrEBaThL CTpOCHHE

PaCTHTCNLEHOH H XKHBOTHOH
KIETOK.

OnuceIBaTL OPraHOMIEL
UHTONNASME] ¥ HX 3HAYCHHE B
KUIHEIEATETHHOCTH

KreTku. CTpoeHus gapa
3YKapPAOTHYECKON KIIeTKH.
Hepeuncadats Gysxumm
CTPYKTYPHBIX ~ KOMOOHEHTOB

Anpa.

IiporuozupoBath
TOCNEeICTBI pifs ¥
KUBHEAEATENEHOCTH
KHeTKH HADYIUSHHA
byHxumii e€ opranonzon

Ky

MMII,
OVII,
yueOHUK
HOP no

TCME

10

§2.8

11

ITpoxapuoTuyueckas
KITeTKA

JdaBartp onpeneseHue
KIFOYEBBIM HOHATHIM.
Ha3sIiBaTh: Yactu U
OPragouIBl
TEPOKAPHOTHIECKOH
DxonoruuecKas pons
BakTepHii.
OnnenBaThL BINIHYE
BonesneTBopHEIX
MHKpPOOPraHH3MOB Ha
COCTOAHRE MAKPOOPraHu3Ma.
Buigenars paznuuus B
CTPOSHHU KJETOK SYKApHOT U
TPOKAPHOT.

KIETKH,

Ucnonn3oeats

npuodpeTeHHBIC
3HaHMA 0 GakTepuAx B
OOBCETHEBHOH  KHU3HH
AT NpoQHUIaAKTAKH
3a00JIeBaHMiA,
BBI3BIBAEMBIX
DaxTepusaMu

Nzyyenne u
NEePBHTHOTO
3aKperIcHU
I
MaTepuara

11

{ §2.10




PackpbiBath CYILIHOCTD
HpoLIecCa Crnopoodpa3oBaHu ¥
OaKTepHii.

12 | Peanuzanus JapaTe onpexenenue XapakTepr3oBaTh Ky 3amaHug co |12 §2.10
| HacneAcTBeHHOM KIIIOYEBBIM NOHATHAM. CYIIHOCTE CBOOOHHBIM
undopManyuu B HasmiBath OCHOBHBIE Iporecca nepenadu OTBETOM
KIISTKE CBOIICTBA TEHETHYECKOTO KOAA | HACHEICTBEHHOM
OnmuceiBaTh nipoiece nadpopMaIIn
_ buocuHTe3a Henka. _
13 | Heknerougtrle HapaTe onpenenenue Hcmosn3osath K¥Y 3agagmgco |13 §2.11
OpPMEI XKU3HU. HOHATHAM. npuodpeTeHnble CcBOGOZHEIM
Bupych OnuceBath Opomece 3HAHHA 0 BHpPYCAX B OTBETOM
OpPOHUKHOBEHHA BHPYCA B NOBCeTHEBHO JKHM3HHE
KieTKy. O0BACHATL CYNIHOCTE | A NPOPHIAKTHEM
BO3HAEHCTBHA BUPYCOB HA BHPYCHBIX 3a00/IeBandl
KJIETKY.
14 | 3auger No2 mo Teme 3HATh: TEOPETHUCCKHALL YMeTe NpUMEHsATH K3 Brinonustor | 14 IlosTopuTs N0
«Knerxan Marepuan TIOJTy9€HHEIS 3HAHIA TIPU paboTy no y4eOHHKY 9 Knacca
YMeTh: HpUMEHATE pemeHn SHOTOTHYECKIX HM Martepuan ob ofMmene
_ NQJIVICHHEIC 3HAHUA 3a4ad. BEILECTB
15 | MuorooGpasue HagaTb ompenenenne ObLacuars Wzyyenne 0 | Pabota no 15 §3.1
OpraHU3MOB MOHATHAM. SBOJIOLUOHHOE 3HAYCHHE | IIEPBHYHOTO | JIM
IIpaBOAUTSL ApHMeEpHI | mosBneHng 3aKpeIieHK
OJTHOKJICTOYHEIX H MHOTOKJIETOYHOCTH. 1
MHOI'OKJIETOUHBIX OPTaHu3MOB. | BolaeasaTs ocobeHHOCTH | MaTepuana
OTaAHYATL 0 CTPOCHUIO CTPOCHHS KJISTKH,
OIHOKJICTOYHEIE H oDecTICYHBaAIONIHE
MHOTOKICTOUHBIC OPrasu3Mel, | (PYHKITHM, CBOMCTBEHHBIS
HEJIOMY OpPTaHH3My
16 | OOMeH BeHIeCTE U HagpaTh onpegejenue Xapakreprasosars; Texymuit 16 §3.2
SHEPryi. KIIFOYEBEIM MMOHATHAM. CyImHOCTE 1 3HAUCHME 3amaHnd co
DHEpreTHYecKui O6bacuars pons AT® B o0MeHa BelecTs; DTanml CcBOGOAHBIM
obMeH 0OOMEHE BEIIECTB B KIETKE. HEPreTHYECKOro OTBETOM




HaznieaTk >Tane
SHEpreTHYecKoro oOMeHa.

obMeHa B KJIeTKe Ha

IpuMepe
PACITIENACHUS TIFOKO3HL.

17

[TnactTudeckui JaBaTh onpeaencnue OnuceiBath: [Ipouece | KY B Nel c1p 17 §3.3

obmer. @OTOCHHTES | KIIOUEBRIM TFOHATHAM. yosoenus JTHK; 102,
OnuchIBATEL THIIB TATAHUA TocnenoratebHO a3kl Texymmuit
KHBBIX OPraHu3MOB. MHTO034. 3aganus co
IIpueonurs Hpumepsi O6pacuaTE: 3HaucHue cBOOOAHEIM
reTepoTpodHEIX 1 polecca yABOSHUS OTBETOM
ABTOTPOHEIX OPTaHH3MOB. JHK; Cymaocte 1
XapaxrepuzoBaTh CYNIHOCTE | SHOROTHYECKOE
¢oTocunTesa. Joka3siBaTh, 3HAYCHUE MUTO3a
YTO OPraHu3M PacTEHUs
— OTKPBITAd SHEPreTHYCCKas
CHCTEMa.

18 | HeneHue KneTKm. JaBaTe onpefenenue ObpscHaTh: 3Hagenue | KY B Nel e1p 18 §3.4

Murto3s KIIFOYEBHIM HOHATHIM. IpoLecca YABOCHUA 107
OmuceiBate: [lpoiece JHK; Texyuniii _
yapoerust JTHK; CymgocTs 1 3ajaHus co )
TlocnenoraTensHO $as3pl buonorudeckoe cBOOOIHBIM
MHTO34. 3HAUCHHE MUTO034. OTBETOM

19 | PasmMuoxenne: HAasaTh onpeneneHne CpaeunsaTth Gecrionoe v | IpnMmenern | B Nel cp 19 | §3.5
OecIionoe U I0J0Boe | KITOUEBBIM HOHATHAM. MONOBOC pasMHOXeHHE U | e 3Hanmit | 113

JoxaseIBarh, uTo
Pa3sMHOMXEHME — OJTHO M3
BAKHEHIIWX CBOHCTB XKHUBOH

HPHPOIBI

ZeJIAaTh BHIBOALI HA
OCHOBE CPABHECHHS,
ApryMeHTHPOBATH
CBOI0O TOYKY 3pEeHHA O
SHAYEHHH AJIA YBOJIOLMM
WHZHU Ha 3emme
TIOSIBJIEHHA MOJIOBOTO
Pa3sMHOKEHHU.




20 | Obpasopanue JaBaTh onpegeneHmne O0bACHATE Ky Pabora o 20 § 3.6
IMOJOBBIX KIETOXK. KIX)4YEBBIM ITOHATHAM. OHONOTHUECKHH CMBICT H AM
Meiios Hasrisars cTanun 3HaYeHHE MeH03a,
ramerorenesa. OnHebLIBATE: _
CTpoeHte NONOBBIX KIETOK;
Iporiece meitosa. BergeasaTs
OTJIHYIU MEHO3a OT MHTO3a
21 | OnnozoTBopenue JapaTs onpenencHue BrigensTe oTnnYus KY PaGoramo |21 §3.7
KIIFOIEBBIM TIOHATHAM. MEXAY THIIAMI M
HasbiBaTh THIIE ONIOAOTBOPEHUA
OTUIOZOTBOPEHHUA.
XapaxKTepu3oBaTh CyIHOCTD
4 3HAYCHHUE OIUIONOTRBOPEHHKSL. _
22 | NMHausunyansHoe HazwiBaTs: [epromn OnucnipaTh npoiece Hayuenus u | Pabota o 22 §3.8
pasBUTHE OHTOreHe3a; THIb amOpHoTreHesa IEPBAIHOTO | ITM
OpPTaHH3ZMOR TMOCTIMOPHOHATEHOTO 3aKpPenIeHU
passuTHss; ITpiranse 1 3HAHUH
HApYIEHNA PA3BHTH
OPTAHH3MOB.
23 | Onrorenes enopeka | Jasate onpeaenenne O0bacHATSL: [lpumenenn | Tect, JI/p 23 § 3.9 MAHU-TIPOSKTE
KITFOJEBHIM ITOHITHSIM. OrpunaTensuoe Biuaaue | € spagmit -~ | Ne3
Hasersath: [epuomer ANKOTONA, HHKOTUHA, «Brspaenn
OHTOI'CHE3a UYCTIOBEKA, HAPKOTHYCCKHX BEIlleCTs e
[Ipnumsst HapyLIeHs HA pa3BHTHE 3aPOAEINa OPH3HAKOB
Pa3BUTHS OpraHH3Ma yenopeka; Biusnme CXOJCTRA
yenoreka. CpaBHUBATH MYTarcHOB Ha OPraHu3M 3apOAbIlIeii
3apORRIIIN YeAOBEKA H YeJIOBEKA, qeoBeKa
APYTux MICKOIHTAIONTHY BLIsBJSITE HCTOTHAKI ApyTux
KHBOTHBIX M Ae/IATh BBIBOXBI | MYTAIEHOB B MIIEKOTIUTA
Ha OCHOBe CPaBHEHH, OKpyXkatoineit FOXMX KaK
cpeae(KOCBEHHO). JNOKA3ATENBC
Hcenonssopars TBO HX
npuodpereHnble POJCTBAY




3HAHHA 0 BEPYCAX B
NOBCeAHEBHON KAZHH
JUTA NPOQUITAKTHKY
BPEIHLIX IPHBEIIEK

24 | I'eneruka —Hayka o | JlaBaTe ompeneeHne OO0BACHATE 3HAYCHNE KY Texynmit 24 §3.10
3aKOHOMEPHOCTAX KIFOYERBIM TTOHATHAM. ruOpHIOIOTHYECKOIO
HACTEICTBCHHOCTH B | XapaKTepH30BaTh CYLIHOCTE | METONA
H3MEHYHBOCTH OUOTOrAUECKNX MPOLECCOB T MeHnens.
25 | Monorubpuanoe HacIeACTBEHHOCTH 1 Bocnponsroanrs Wsyuennga u | B Nel, 2,34 | 25 §3.11
CKpCLIHBaHue H3MEHYHBOCTH. $opMyIHPOBKHT HEPBHYHOIO | crp 146
II/p Ne2 O0bLacHATEL: TPUHMUHE HpaBunia eARHOOOpasHa | 3akperienn | Texymmi
«CocTasnesue HACHEACTBEHHOCTH 1 M TIpaBHiIa 4 3HaHHi’ 3amaHus co
IPOCTEHIINX cXeM H3MEHYUBOCTH; POAE EHETUKH | pacilieTiIeH . cBOOOIHBIM
CKPEIUMBAHAA B pOpMHpOBAHUHT ABAIN3UPOBATH OTBETOM
(POIOCTIOBHBIX)» COBPEMEHHOM €CTECTBEHHO- COZICPIKAHAE CXEMBI
HAYYHOH KapTUHEI MUPa, B HACNeJOBaHHA NPH
MPaKTHIECKON JEATEABHOCTH | MOHOTHOPUIHOM
HIoaei. CKpEINARAHHH.
OnpegeasaThb: 1o peHOTHIY CocTaBaAsTE: CXEMY
TeHOTHII ¥, Ha000poT, Mo MOHOTHOPUIHOr O
IeHOTHITY (PEHOTHUI; O CXEME | CKPEUMBAHHS, CXEMY
YHUCTIO THIIOB I'aMeT, AHANH3UPYFOIIETO
(EeHOTUIIOB H reHOTHUIIOR, CKpeIIUBaHWA U
BEPOATHOCTE IPOABIICHHS HETIQIHOTO
IPHA3HAKA B TOTOMCTBE, AOMUHKPOBAHHA
26 | Hurubpuanoe HaBathb onpeneneHe CocTaBnsaTe cxeMy KY B Ne7 crp | 26 § 3.12
CKpellUBalHe KJIQUEBBIM ITOHATHIM. OHTHOPHAHOrO 146
Il/p Ne3 «Pemenne OnucriBaTh MEXaHA3M CKpeIIHBaHUs. Texymuit
SIEMEHTAPHBIX OPOARJICHUSA 3AKOHOMEPHOCTEH | AHANKM3HPOBATE: 3anagusd ¢o
FEHETUYECKUX JUraGpMAHOTO CKPELIUBAHU. | COZEpIKaHKe CBOOOTHEIM
sajgau» PopMyAHPOBATDL 32KOH onpeneneHui OTBETOM

HE3ABHCHMOTQ HACICAOBAKHA,




OCHOBHBIX [TOHATHIA;
CXeMy AUTROPHIHOTO
CKpEIINBAHUS.

 Onpenenss o cxeme

YHCIIO THIIOB TAMET,
$EHOTHIOB ¥ reHOTHIIOR,
BEPOATHOCTS -
NPOSBICHUA NPH3HAKA B
HOTOMCTBE

reModuImn.

27 | Xpomocomuas Hapate onpegenenne HazeIBaTEL OCHOBHBIC KV BNe2erp 27 §3.13
TEOPHA KIOOYEBBIM MOHATHM, MTOJIOKEHHSA 153
HacNeACTBEHHOCTH. | POPMYAHPOBATE 3aKOH XPOMOCOMHOMN TEOpHH. Texymmait
Cuennenmoe CUEMNEHHOTO HACTAESOBAHNA 3anaHud co
HaCJleIOBAHNE T.Moprana. CBODOAHEIM
O0bacHATL: CYNIHOCTD OTBETOM
CICIICHHOTO HACTICHORBAHUS,
TPUYHHEBL HAPYITCHHS
CHETTeHN;
OUOJOTUMECKOE 3HAYCHUE
HEePEKpecTa XpoMOCoM.
| 28 | Coppemerinnie Hamathb ofipenesenne KIIOYEBEIM IOHATHAM. KV B Nel crp 28 §3.14
NpeACTABICHUAS O O1nHcpIBaTE CIPOCHIE TeHa 3YKAPHOT. 1157
refe U r¢HoMe [IpuBOANTE DPHMEPE! B3aNMOACHCTENS FeHOB. Texymmit
3amaHus co
CBOGOAHBIM
OTBETOM
29 | I'emernxa mona hmwmﬂr oNpeneaeHNe KIIOYEBREIM ITOHITIISIM, Ky B Nel, 2,3 29 §3.15
HazpiBaTh: THIET XPOMOCOM B TeHOTHIE, THCHO ayTOCOM cTp 164
H IIONIOBBIX. XPOMOCOM Y Y€JIOBEKA H Y Ipo30(UIEL, Texymmit
IIpuBOIMTS NIPHMePHLI MEXAHUZMOB OTIPENICNEHHS ITOJIA. 3agaHus co
O0nACHATD : IPAYHHY COOTHOIEHUS MONOR ¢BOOOAHBIM
1:1; MexaHu3M HacleZOBAHHA NAILTOHHAMA 1 OTBCTOM




Pematn H—UOOHGW::E@ 3aaadqH Ha CIEIUIEHHOS C ITOJIoM

{ JXKHBOTHEIX.

XapakTepu3oBaTh: POk
yuenus H.J.Basunoea o
HeHTpax MPOHCXOKICHNS

OO0BLACHHTD: NPUYUHEL
3aTyXaHHs reTepO3nCa;
NPUYMHEL TPY THOCTH

HACIEOBAHHE :
30 | 3MeHYnrOCTE: Jagate onpenenenne XapaxkrepHloBarhb: KY 3amagmg co | 30 §3.16
HaCIIeICTBEHHAs U KIFOYEBBIM TOHATEAM NposiBIEHIE CBOGOIHEIM
HenacnencteenHas | IIprBoamts NpuMEpPE MO HKAMORHO OTBETOM
Pa3TIHYHEIX TPYIN MyTareHOB | M3MEHUYMBOCTH; BHIbI
MyTaunii. O0BLACHATE
MeXAHU3M
BOSHUKHOBEHHMS
Pa3THYHBIX BUAOB
HU3MEHYHBOCTH |
| 31 | enetuxanm JaBaTh onpeaenesuie BriaeasTs 2agaun KY B Neé cTp 31 §3.17
3MOPOBBE UEIOBEKA | KJHQOUEBHIM MOHATHIM. MEIOUKO- TeHeTHUECKOTO 169
IT/p Ne4 HasbiBaTh: OCHOBHEIE KOMCYNBTHPOBAHHA. Texynuit
«BrLABNICHIE TOPUYUHBI HACTEACTREHHBIX BEIIBASITL HCTOUHIKY 3agaHug co
HCTOYHUKOB 3a60seBaHNil 9eN0BEKa; MYTAT€HOB B cBOOOHBIM
MYTareHoB B METOEI AOPOJIOBOH OKpYXKAIOWIei OTBETOM
OKpyKarommeil cpefe | THATHOCTHKH; OOBACHATE cpene(KOCBEHHO).
{KOCBEHHO) U OTIACHOCTE. IMpeanaram
OLIEHKA BO3MOXKHEIX | ONMU3KOPOACTBEHHEIX GPaxkoB. | MOCTAHOBKY
NOCTEeNCTBAH WX OO0BLACHATD BIUTHUE IKCHEPHUMEHTA,
BIIMAHHSA Ha COMATHYECKHX JOKA3BIBAIOIIETO
Oprags3M» MYTAlM# Ha 37OPOBBE TeHEeTHYECKYIO
qeNIoBEKA. 00y CIIOBNECHHOCTE
32 | Cenexnus: JdaBath onpenenenue Boigeaats paziiusa KV Texynmit 32 §3.18
OCHOBHBIC METOABI U | KIHOUEBBIM TOHATHAM, MacCcOBOTO H 3agaHus co
TOCTHKCHIAS Ha3pIBaTL OCHOBHEIE METOXB! | HHAUBHAYAILHOIO CROGOIHEIM
CEJIeKUHH PacTeHH 1 0TOOpOB. OTBETOM




KYRBTYPHBIX pacTeHuil It MOCTAHOBKH
Pa3BUTHA CENEKITHH; METOIBE MEXBHIOBBIX
CeJIeKIn pacTenuii u CKpEIHBaH .
JKUBOTHEIX.
33 | buoTexHomorna: Hapars onpegeaente AHANM3IHPOBATE H K¥Y Texymmit 33 §3.19
JOCTHIKEHUS K KJIOYEBHIM TOHATHAM. ' OUEHABATD 3ajaHAsg co
HePCIeKTHELI TIpuBoanTs HpuMepLI 3HAYEHNE CBOOOTHEIM
pPasBUTHS UPOMBINUICHHOrO fIOMIy4eHHS U | GroTexXHONOruy Is OTBETOM
II/p Ne5 «Ananus v | HCHONB30BAHMS IPOLYKTOR pa3BuTHA
OIEHKA STHUECKHX KU3HEOSATEABHOCTH CENBCKOXO3ANCTBEHHOrO
ACHEKTOB PAsBUTHA | MHKPOOPTaHI3MOB. TIPOU3BOACTRA,
HEKOTOPBIX Brigesare mpodJemns 1 METHIHHCKOM,
HCCIICHOBAHMH B TPYIHOCTH Ieunoii MHUKPOOHONOTHIECKON H
DHOTEXHOOTHE» HHKEHEPUIL. JpYTHX OTpacheil
BLIsBASTL IperMYIRECTBO IPOMBINLICHHOCTH.
KIIOHMPOBAHHs 10 cpaBHeHuIo | Mcnons3opaTts
c nproOpeTeHHERIE
TPAINLMOBHBIMHI METOAAMH SHAHMS 15 OUeHKH
CENIEKUHH, _ ITHIECKUX,
ACTEKTOR HEKOTOPRIX
HCCTIENOBaHUil B
ofnacT BHOTEXHONOTHA
34 | 3ayer Ne3 3HATH: TEOPETHHECKUI MaTePUAIT K3 Tect 34 HumusrayansHoe
«OprasusmM» YMETh: IPHMEHATD TIONYYSHHBIE 3HAHMS IOBTOPEHHE
35 | PeseprHoe Bpema




Kanenoapuo-memamunecroe nianuposanue Kypea «Qbwaa uonvzuay

11 knace, Basosstit yposens.

YMK asmopos B.H.Cusoznasosa JIE . Azaponosoi, 35 wacoe. 1 4ac ¢ Hedenio.

Tema ypoka JHIAKTIYECKHE HEnn. OVYYH Tum ypoka | O6parnas ceasp | Jaramo | Jlara mo /3
& IIaHy daxTy
Paznen 4. Bun (2149)
Tema 4.1. Uctopus sBOMOEHONHEX e (4u)
1 Pazsurue HasaTs onpegenense O0pgacuaTe @oaw Broasxmiif, 3amanus co §4.1
ononoruu B KIIQYEBBIM TOHATIAM. CuonoTUn B Ypox ¢BOOOAHEIM BOTIPOCHT
| OAAPBUHCKUH HasniBarh yueHBIX ¥ BX Blan | hopMupoBanum H3YYCHHA M | OTBETOM CTp ceMHHapa 1
mepHod. Paborer B pa3sBUTHE OHUONOTHYECKON HAyIHOr'O nepuuHore | 200 ronpock 1- HEAMBHIY:
K.Jlunues HAYKH MHPOBO33PEHUA 3aKpeIcHn | 5
- MLHELE
3amaHKA
2 DBONOUHOHHASL Hagats onpenencHus OOBACHATE emHHCTBO Ypok 3anaHug co §4.2
reopus XK. B. KJIFOUEBEIM TIOHATHIM JKUBOH U HEXKHBOK A3YYCHHA U | CBOOOMHELIM
Jlamapka DopMyAUPOBATE 3AKOHET TPUPOIEI MEPBUYHOTO | OTBETOM CTP
sakpemrenn | 204 gompocer 1-
A 3HAHUH 2
ceMuHap
3 [Ipenmocenkm Hagate oupeaenenus OBBACHATE POIIH Ypox 3ananus co §4.3,
pasBuTHsg U, KIIOYEBHIM MORATIIM | 6uonornu B U3YYCHUA U | CBOGOIHEBIM
Hapeuna HaskBaTh eCTECTBEREO- bopMupoBaHIU INEPBUYHOrO | OTBETOM CTP
HAYYHBIE ¥ COMUATLEO- Hay4HOro wmﬁuomamm: 209 Bompocer 1-
MHPOBO33DeHUS A 3HaHUA 5
IKOHOMHYECKUE MPENTOCEIIKA ceMuHap
. BO3HUKHOBEHUS YUCHHS _
4 DBOMIONMOHHAY Hasats onpenencans OOGBACHATE BKJIAA Ypox 3afaHuA co §4.4
Teopus Y. JIapBuHa | kmoyeBEIM HOHSTHIM 3BOIFOLIHOHHON TCOPHU B | H3YYEHUS H | CBOOOIMBIM
Ha361BaTh OCHOBHLIE bopMmupoparne INEPBUYHOTO | OTBETOM CTP -




WITHT0Q0dd

H OISTANHLY

‘WEHLEHOL WI9EhOII

yerdgerl — doglo

61§ 00 BUHETES A SHALOYAY dreaunged) EMH2L9TadOo 91vde}y HIIHBO910310H
«ernd
0JOHTO HOQ020
A MLI0dHRHOWER
QUHOIGEIIG»
SaN dip
1aoodoog ¢
? 4% BI'HE OJOHIO HR0020 A HHIION0ae
dro moredro BT —— 1adoined g1-dex ‘aredraseH
WITHI0QOod) ‘GOTHY BUHIHOWER ‘WEHIEHOI WIGIR0IIN HUIOIEO9E
8F§ 00 BHHEIRE A MHEURUAL 9IBHOEIO0) EHH3IroTadIT0 dreae]y radorsed
HHIIONI 096
LEIUHATIO ANIMHUIY: ‘erHg KTMHUK
7 @ooditod g7z 29 WIoSRALHd B MIERIES JTex "eITHE AITHIIS AATOIN09C
dro mored1o XOMHHEOLOH xiauhuiced | OAHAALIAdIO yex omisiADON | 4 wyryg ermawrs
WITHI 0QOHD g munsrAuon o | Ll-dex ‘WEMIEHOH WIESLOTI BeHdAIIAdLY
L'y ‘o8 02 EHHETES AM omnenwdodHN 9I1ETOXRH BuHaLarado drese]f — KINEHAHO} ]
goudaindy
comdornd Ao HIJOHIIANOG0 O BIHg
doonrIoroGdon gondorndy x19HIOHIO BHHALOISAIO 1O0NHIIOXQOH
[
OlI BTHE UIQOD0 NSHERIOsIrOmon | ILREIIIOH0000 ‘erud nudarudy
SHHEOHIIO» sgorng | 9i-dexX ‘WEHLIEHOU WII9ohOTIN ed{n4dio
Sy 8 N d/r A Ar-dex 41s1gR190) BUHaIraTado qreae]y | u wndoiudy] wug

() SUHOhA SOHHOUTIONIOFE IOHHOWRG0)) 7' BWA ],

9
-z gooduos £ 1¢

deunwas
UMHEHE B
uHairnadyes

eduW KmauIdex

Wmomrhmmnommwmﬁnuukov

noHHIWadg00

edogLo OIOHHIELODAIOH
EHELOKAT 91O0HIIAD
q1-dey BUHSRA EMHOKOLOU




ABYUKYIIAST CHIA | Ha3BIRATh NPHYHHY GOPBEOHI 2a CTAbIITM3UPYIOIIETO OTBETOM CTP
9BOJTFOLIMHA CYHISCTBOBAHUE, Xap-Th 0TOOpa U AENATh BHIBOJIEL 238 BOTIPOCEI 2-
(OpPMET ecTeCTBEeHHOrO OTGOpa | Ha OCHOBE CPABHCHMS 5
9 AnanTannmn Hasate onpenenenus OODICHATE B3aUMOCBAZH Ky 3agagns co § 4.10
OpraHu3MoOB K KIIOUCBEIM [IOHSTHAM, Xap-Tb | OPTAHU3MOB U OKPCPEEI, CBOOOIHEIM
YCROBHAM IPHCIOCOGIEHHOCTE KaK MEXAHI3M OTBETOM CTp
ObHTaHHA 3AKOHOMEPHBIN pe3ynLTaT BOIHHKHOBEHMI . 246 pompocei 1-
. HPpHCIOCOONCHHIA,
IBOIJHONHH, BUAL aJanTannit OTHOCTITE B HEL 4,0
XapaxKTep
_ npucnocode i _ _
10 BunooGpazosaune | [asats onpemesreHus OIHChIBATE MEXAHN3M KV 3agaHus co §4.11
KITICUEBBIM MOHATHAM, OCHOBHEIX Iy TeH CROBOMHEIM
HA3BIBATE CITOCOGHT BUROODPa3OBAHNA | oTBeTOM C1p
BHZ0OOPA30BAHNS U 250 Bompochr 1-
IPHBOAMTS MPYMEPHI 3
11 Coxpanenne Japate onpenenenns AHanusupoBarh H Ky 3anasus co §4.12,
MHOT000pasns KJIKOUEBEIM IIOHATHAM, OLCHHBATH TOCNEACTBHA CBOBONHBIM HPHBECTH
BUHJOB TMIPHBOAHUTE MPUMEPHT ACATENBEHOCTH YC/IOBEKA OTBETOM CTp TIpUMepH,
| mpouBeTaromuX, B OKpYMaiOIlIeH cpere, 254 Bonpocsr 1- JIOKa3biBaK
HPOTHO3UPOBATH
BHIMHPAFOIHX Hir PE3YIETATEI H3MCHEHHI 6 e
HCYE3HYBINMX BUJIOB PACTEHNil | o 6uochepe B CBAM © reHEeTHYeCk
H JKHUBOTHBIX, Xap-Th IPUYHAS] | [3MeHCHISIMI YI0 IPOZHK
IPOLBETAHUA UMY BEIMUpanus | 6uopasHooCpasus
BUJIOB, YCIOBHS COXPAREHHS
BHJOB
12 | HoxkasarenscTpa Hasats ompeaenenus ITpusoauts Ypox 3amaHus co NOBTOPHTE
9BOJIIOHHH KIIIOYEREIM OHATHAM, JOKa3aTENbCTRA KOMIUICKCH | ¢cBOOOMIHBIM § 4.1-




OPraHHYecKoro HAXOIMTEL N IBOJEOHAN HA OCHOBAHUH | OFO OTBETOM TP 4.13,

MHEpa CHCTEMATH3UPOBATE KOMILICKCHOTO DPHMEHCEH | 261-262 HOArOTOBU
UHPOPMAIIHIO O KOCBEHHEIX ¥ | UCTIOTB30BAHIS BCEX A SHaHMit BONpOCH! 1-5 BCA K
OPAMBIX IOKA3aTENBCTRAX TPYIH OKA3aTeNbCTR Kondepent 3aueTy
3BOIOLIUH o

13 | 3auer Nel 3Harh: TEOpETHISCKIi MarepHal U3YHEeHHOT0 K3 Tecr Weamenny
«OCHOBHEBIS YMeTb: NIPEMEHATE HONYUEHHBIE 3HAHUA H YMEHHAA ABHOE
3aKOHOMEPHOCTH [OBTOPEHN
SBOJIOLHI »

Tema 4.3. TTporcxoxIeHHE KUIHA Ha 3emie (34)

14 | PasBurme - Japate onpezencums Xap-1h pob Ypox 3apaHus co § 4.14-
IIpEACTARNCHHI O KIFOUEBRIM HOHATHMM, IKCHEPUMEHTA B H3YYEHUA U | CBOOOMHEIM 4.15,
APOUCXOKACHEA OIMCHIBATE U aHANH3HpoBay, | PASPCLICHAN HAYYHBIX | [IEPBUYHOTO | OTBETOM CTD BOIIPOCEL
KH3HH Ha 3eMie B3ETIIE YUCHBIX Ha | TPOTHBOPEYMIi 3aKpenneHd | 266 BOoOpock 2- ceMuHapa 1

s HOBBIX 5 HHINBHITYE
MPOUCXOXKTCHME KI3HH — TBHELE
_ Nexnms 3aJaHHS
15 CospeMeHHbIe Hasath onpegenenus AHANI3UPORATH U Ypoxk ctp 273 § 4.15-
NPEACTABACHUA O | KNIOYEBBIM TOHATHAM, OueHuBaTh padorer C. CHCTEMaTH3 BOHPOCH 1-6 4.16,
BOSHUKHOBEHIH | povo ity Munnepa u AW aIHK U BOTIPOCEH
AKU3HH CHCTEMATHHpOBATS Onapusa 110 _ omomEommm CEMUHapa |
{I/p Ne6 « Ananus u paspellesno npobieMsl 3HaHMH HHIABUIY:
OLICHKA PA3IHYHBIX HE(bopManmio Mo poGrieme HOPOHCXOXKACHHS KUIHH CEMUHAp TbHBIE
FHITOTE3 APOMCKOKACHHS KIT3HH _ 3AAAHNIA
IIPOUCXOXKACHUS
 KH3HEY
16 Pazsurhe xu3HE | [asats onpenenenns YeraHaBnuBaTh Vpox ctp 281 § 4.16,
Ha 3eMne KITEFOYEBHIM TTOHATHAM, B3aUMOCBA3L CHCTEMATH?3 BOIIPOCE 2-6,
BBISBIIATE 9epTEI 3aKOHOMEpHOCTei AITHA B 8,9
GHONOrHaecKoTo mporpecca i | PASBHTHA OPTAHHHECKOTO omomEommm
MHpa Ha 3eMIIe ¢ 3HaHMMH
FeQNIOTAYECKUMH | CEMHHAD




perpecca B XXUBOH NpHpode Ha

NPOTAMCHUM 3BOMIOHHH

KITHMaTH4eCKHMH
thaxTopamu

Tema 4.4. ITponcxoxaenne yemopexa (59)

17 Fmnotessr Hasare onpeznenenus Haxomute u Ypox cTp 285 § 4.17 -
IPOHCXOXKACHAE | KRI0YeBBIM HOHATIHAM, CHCTEMATUIHPOBATD H2YYUECHHS | BOTIpOCKHT 1-5, 418,
genoreKa HA3LIBAT TIONIOXEHUs ruToTes | BHOOPMANIO H3 PA3HBIX | EPBHYHOTO TE3UCHEBI BOIIPOCEI
/p Ne7 «Amanuz u L p—— HCTOYHHKOB [0 3aKperieHy KOHCIIEKT CEMHHApA |
OUEHKA PA3NIHYHBIX pofneme S HOBBIX, HHAUBULY:
THIIOTE3 Xap-Tb PASEUTHE BITIALOB NPOHCXOX IEHUSA 3HAHHI TbHEBIE
OpOHCXOXieHHs | YICHBIX Ha Ipobiemy YeI0BEKA 3aaHAsL
4eOREKay AHTPOIIOTeHE3A
18 [Tonoxemnue JaBats onpenenenis O60CHOBLIBATE 1 Ypoxk 3amaHug co § 4.18 -
HeMOBEKA B KIFOTeBEIM TTOHATLIM, JOKAa3pIBATh , YTO CUCTEMATH3 CBOOOIHEIM 4.19,
CHCTEME HA3EIBATE MECTO UETOBEKA B YEII0BEK DHOCOLHANBHOS ALY U OTBETOM BOINIPOCEL
XHBOTHOIO MHpa CHCTeME KHBOTROTO MHpa CYLIECTBO omomEam(mm CeMHHAapa |
3HaHUIA HHIMBALY:
CeMHIHAP JILHEIE
3aJaHus
19 " DBOTIOLIS HaseeaTe cramuu n Xap-Tb ocobeHHOCTH Hsyyenue 3agaHud co § 4.19-
qenoBeKa TIPEACTABUTENEH KaxIoi OpeACTaBATENCH Kaxnol HOBOIO CBOOOIHEIM 4.20,
3SBOMIOLHONHOM CTaMuH CTAIUHU SBOJFOLHHI MaTepuana OTBETOM BONIPOCH
YeNroBeKa CeMUHAp ceMHHapa |
HHIOWEROY:
JBHBIS
3aJAHAS
20 Uenopeuyeckue JaBats ompexencHma OO0BacHaTs n UorropuT
pacel KIFOYEBBIM TOHSATHIM, JOKa3bIBATE MEXAHHU3MBL § 4.17 -
HA3BIBATE U PA3THIIATS GopMupoBanns pacoBix 4.20,
YeJIOBEYECKHIE PACHI TPH3HAKOB noMMMeMmm

3a4eTy




2] 3ager Ne2 3HATE: TEOPETHUCCKUN MaTepHAN H3YHEHHOTO K3 Tecr Hunnsnmy
«Ilpoucxoxnmerue | YMeTs: mpuMensTs TOJIY S€HHBIE SHAHUA U YMEHH JIBHOC
JelIOBEKay JOBTOPESHH
Pazpen 5. Oxocuctemei (12 q)
Tema S.1. Oxonorudecrue dhaxropsi (349)
22 Opranusm u cpena. | Hapars OHPEAENEHHT [Tporuosuposars Ypox  3apmaHus co § 5.1
OKONOTHYECKHE | KnroqeBEM HOHATHAM, PE3YNBTATH H3MCHEHUSA | M3YYECHHA M |  ¢BOGOHBIM
baxropel HA3BIBATS 3A74H SKONOTHH zeiietsrna GaKToOpoB NEPBUYHOTO OTBETOM
| _ 3aKpeIUieHn
ux (PaKTOpEl, OGOCHOBRIBATE
1 HOBBIX
POJIB 3KOJIOTHH B PelleHUH SHAHMI
IPAaKTHYECKHX 38724
23 AbuotHueckue | JaBath onpenenenus OOTBACHATE B3aUMOCBSI3E Kv PaGotano IM | § 5.2
daxTopsr cpensl | gmouenpmd HOHSTHM, _ OpraHu3MOB H
HA3BIBATE OCHOBHEIE QakToper, | OKPYXKAOWEH cpenbr
OIINCHIBATE IPUCHOCOOICHAS
OPraHU3MOB K ONpeNeNeHHOMY
KOMILIEKCY (PaKTopoB
24 brotnueckue HaBate onpeaenenus QOBACHATEL MEXAHH3M Ky § 53
bakTope cpemst | kmoueppmm HOHATHSIM, BIUAHYS
HA3BIBATE BIHL B3AIIMOOTHOLUCHHUT
. MEXY OpraHu3MaMK
B3aMMOOTHOMICHUH MEXIY
OpraBI3MaMu
Tema 5.2, Ctpykrypa sxocHcTeM (44)
25 CrpykTypa JaBars onpeznenenus Ha3bIBATE U Xap-Th Ky Pabora mo M § 54
IKOCHCTEM KIFOYEBBIM ITOHATHM, KOMOOHESHTEI
OIHCHIBATE CTPYKTYPY MPOCTPAHCTBCHHOM 1
IKONMOTHYECKOH

IKOCHCTEMBI

CTPYKTYPEI




26 IImmessle cBstsu. | Jlasats ompenenenus CocTapaTh CXEMEI Ky § 5.5
H«...H.uu\ﬂ OBODOT KJTIOY%EBEIM TTOHATHIM, [epeaAad BeIIeCTsa 1
BEIECTB U SHEPTHH TMPHBOAUTD MPUMEPEL SHepruu (nenei
B 3KOCHCTEMAaX IIHTaHUA), ACHONL30BATE
[IPEICTaBISIONIHE ) o
Il/p Ne7 rpaguno 10% mna
«CoctaBnenue TPOQUICCKIE YPOBHH, Xap-Th pacuera moTpebHOCTH
cxem mepemawu | TPOd CIpYKTYpy Guonerosa, OPraHKW3Ma B BEIIECTRE
BEHIECTB (uenedt | POJIb OPraHm3MOB B ITOTOKE
NHETAHNS )» BEINECTR H SHEPIHH,
COJIHEYHEIH CBET Kak
SHEPTETUIECKHH pecype
27 Ipaunser HaBatk onpenenenus ONnCHIBATE STANE Ky JEp Ne7 § 5.6
YCTOMYMBOCTH M | yimrouepkmv HOHATHAM, CMEHEBI DKOCHCTEM, «Hccneporanue
meaﬂw.m wm%o:oaoz OGBACHSTE IPHTHAY BHLIBIIATE M3MEHEHHS H3MEHEHUH B
o§ «Pemenmue o IKOCHCTEM, pemIaTh 3IKOCHUCTEMAX Ha
P YCTOHYUBOCTH, CMEHEI uﬂ_
3KOJIONHYECKUX 6 npocteiimme OHONOrHYECKIX
3amaun» - SKOCUCTEM, HEOOXOMMMOCTH 3KOJIOTHUECKHE 3a0aYH MOIEIIX)
COXPaHEHHSI MHOTOO0pazus
BHIOR
28 BnusHue yenoseka | Jlagath onpenenenus CpaBHUBATE HKOCHCTEMEL Ky Jlfp Ne7 § 5.7
Ha OKOCUCTEMB! | KIFOUEBEIM IOHATHAM, A arpOIKOCHCTEMET CBOCH «BrLipsenue
IT/p Ne9 IPHBOATE TIPUMEDHI MECTHOCTH, aHTDONIOTEHHEIX
«CpaBHUTENbHAA . MPOTHO3HPOBATE H3MEHEHUIT B
SKONOIHYECKUX HAPYIIEHHIA,
XapaKTePUCTHKA 6 Pe3yabTaTEl 9KOCHCTEMAax
NPUPOIHBIX HasBIBATE CIOCOOET IKONOTHUCCKIX croeit
IKOCHCTEM OUTHMAJIBHOH SKCINTY aTaHui HapyweHui 1o MECTHOCTH
arpo3IKOCUCTEM arpoICHO30B, CIOCO0H 3a0aHHBIM IIapaMeTpam

CBOCSH MECTHOCTIY

COXpaHSHHA CCTECTRCHHEIX
IKOCHCTEM

Tema 5.3. brocdepa — rmobansnas sxocuerema (24)




29 buocdepa — JaBaTh ONpeAeeHUs Xap-Th KUBOE, KY Patota mo M § 5.8
rrobansHas K .:mO&O_WWE HOHSTHAM, OMOKOCHOE H KOCHOE
IKOCHCTEMA HA3BIBaTh CTPYKTYPHbIE BEICCTEO,
KOMIIOHEHTHI B CBOHCTBA PaCIIpCAICICHHe
OHOMAacCEHI Ha 3eMIIe
Ouocheprt, rpaHHIIE]
Guocdepst u gaxTopsl, UX
obycnapnuBaioLIne
30 Pons sHBHIX JlagaTe onNpeneneHus TIpOTHOZHPOBATE § 59,
OPTaHHM3MOB KITFOYEBHIM TTOHATHAM, TOCHEACTBHA A Hargel COCTABHTH
Guocdepe ONHACHIBATE GHONOTHYECKHE TIAaHCTEl HApYICHITT cxXeMy
UHKIIE BOZBY, YTIEBOIOpOaa KpyroBopoTa BeHecTs KpyroBopo
aa30Ta i
¢ocdopa
_ Tema 5.4. buocdepa i wenosek (3ut 14 Ha 2aKMIOIUTENBHEI YpoK)
31 OCHOBHEIC HaBars onpeaeneHns {Ipennarare nytn KomnuekcH 3apaHns co § 5.10 -
3KOJIOTUIECKHE KITIOUEBLIM TTOHATHAM, OPEOAONCHIA oe CcBOOOIHBIM 5.12
npobiaeMsl NPHEOIUTE NPAMEPE IIpAMoro | PKOTIOTHYECKOTO KPH3UCA | PUMEHSHH OTBETOM
COBPEMOHHOCTIL, | 1 xocsennoro posnelicTBuA e3VH
IIyTH UX pelleHns ceMHHAp
/p Ne 11 (1 4eOBEKa Ha XKHUBYIO NPUPOLTY
JacTh)« AHANU3 U
OIICHKA
DJ100AITBHBIX
IKOJIOTHYECKIX
npobneM u myreit
HX PEIICHAY
32 OcHoBHBIC
SKOJIOTHYECKIE

poOJIEME




COBPEMEHHOCTH,
IYTH X PeIeHns
/pNe 11 2
YaCcTE )} AHAIU3 H
OLIEHKA
rnOGANBHBIX
IKONOTHYECKUX
mpobieM # nyTeit
WX _perieHus»

33 Savet Ne3 3HATh: TEOPETUUYECKHL MATEPHAI H3YUEHHOTO K3 Tecr HUnnusumay
«IKOCHCTEMAN YMETh: IPUMEHATE MONYYCHHBIE SHAHNMS M YMEHNS NBHOE
34 Pone Grosnorku B Hasate onpegencHus Xap-Ts pons Komnnekcn | MEHR-TIpOEKTHL: HOBTOPEHH
Oynywem KJTHOYEBBIM NMOHATHAM, MEXIYHAPOTHOTO © De OyKmeTH,
ONEHHBATE IIOCHCACTBHI POCTa COTPYIHUYECTRA B NPUMECHEHI TaMATKH,
HACeNeHN 1iaHeTh, PEINEHUH 3KONOTNYeCKIX e 3YH PEKOMEHTAINH,
ITHYCCKNE ACTICKTH PeLICHI npoliieM JelloBeuecTsa ceMuHapP Tpe3eHTalHA
npodaeM
35 PesepBHOE Bpems




YYEBHO-METOJUYECKOE I MATEPHAJIBHO-TEXHUWYECKORE OBECNEYEHUE OBPA3OBATEJBHOI'O HPOLECCA
1. Yuebuo-MeTonuueckoe obecriegenie Y4eBHOTO Ipolecca NpeyCMaTpPUBaeT UCITONB30RaHe VMK (y1e6HO-METOMHYECKAX KOMITIEKCOB) IO
ounonormm 10 u 11 KIaccoB. VueGHO-METONUTECKIE KOMIINICKCE] A7 u3ysenns Suonorun B 10—11 xnaceax Ha 6a30B0M YPOBHE, CO3TaHHBIS
aBTOpcKuM KomtekTsoM (B. M. Cusornasos, W. b. Aradonosa, E. T. 3axapoBa), COIEPXAT, KpOMe YICOHHKOR, BKIIOYEHHDIX B GenepansHEI
NCPEHCHD, SNMEKTPOHHEIC IPUNOKEHHS, YIeOH0-METOINUECKHE TOCOGHST I paboune TeTpamy. DNEKTPOHHBIE NPHIOKEHIS HJOCTYTIHEI Ha ODHIUHATBEHOM
caifTe u3naTenseTEa Www.drofa.ru.
Cusornasos B. Y., Aradonora U. B., 3axapoa E. T. Buonorus. O6mas 6nonors. Basosuii ypoBeHb. 10 xnace: yueObnuk. — M.: Jpoda, moGoe
m3ganue ¢ 2013 1. Aradonosa 1. B., Cusornazor B. W, Korenesckas 5. B. Buonorus. O6mag 6uonorus. Bazopsii ypoeess. 10 knacc: pabouas TeTpans.
— M.: JIpoda,
nmo6oe n3ganue ¢ 2013 r.
Mumakora B. H, Aragonosa Y. b., Cusornazos B. W. Buonorns. OOmasa 6uonorus. Basogwiit yposenb. 10 knace: MeToguueckoe nocobue. — M.
Hpoda, moboe nsganue ¢ 2013 . ‘
Cnpornasos B. H., Aradonosa U. B., 3axaposa E. T. Buonorua. O6maa 6uomnorns. Bazopsi yposeHs. 11 knace: yueOmnk. — M.: Hpoda, oboe
uzganue ¢ 2013 r,

Aradonosa 1. B., Cueornazor B. Y., Korenenckas 5. B. mmoonn. O6mas 6uonorus. Basossri Suowomm._ 11 xnace: pabowas TeTpams. — M.: Hpoda,
modoe uznanue ¢ 2013 r.

Mumakosa B. H., Araponosa 1. B., Cusornasos B. 1. Buoorus. Obmas Gronorus. Bazopsiit yposens. 11 kiace: MeTomuaeckoe Mocobue. — M.:
Hpoda, moboe uzgapme ¢ 2013 r.

Mumakosa B. H, Joporuua JL. B., Aragonosa 1. B. Pemmenue 3a0a4 10 reHeTHke: yuebHoe nocobue. — M.: Hpoda, moboe uananue.

2. Harnssele, AEMOHCTPaIHOHHEIE APYIue CperacTea o0ydeHH:

* HOPTPETEI BEINAKINMXCS GHONOIOE;,

* repbapun (coBpeMenHan dropa);

* KOJNEKIUA 00Pa3uoB MCKOIAeMBIX PACTEHHI 1 KUBOTHBIX,

* CD (Guonoruseckue sHunKIONEAUH, ClOBApPH, CNPaBOTHUKY, COOPHHKM NPOBEPOUHEIX 3aFaHMMH, TUIAKTHYCCKIE MaTepHabl K OCHOBHBIM Paszesnam
M TeMaM Kypca Ha SIeKTPOHHEIX HOCUTENAX);

*KOMITIEKT MIKPONpPENnapaTos;



