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IlosicHuTeILHASA 3aNMHCKA

B mnHacrosmee Bpems BHEypouHas  JACSTEIBHOCTh  SABISETCA  HEOTHEMJIEMOM  YacThIO
y4e0HOBOCITUTATEIHHOTO TIpOIIecca W OJHON 13 (hopM OpraHM3anri CBOOOJHOIO BPEMEHHU ydamuxcs. B
pamkax mpoekTa «CoBpeMeHHas IIKoJa» co3iaHa (eaepaibHas ceTh HEHTPOB 0Opa3oBaHUs HU(POBOTO,
€CTeCTBEHHOHAYYHOT0, TEXHUUECKOTO ¥ T'yMaHHuTapHoro npoduieii — «Touka Poctay.

AxmyanbHocmb HACTOSIIEH TPOTPAMMBI COCTOUT B TOM, YTO OHA CO3JAET YCIOBUS IJISI COIMATBLHON
aJjanTanyy Mpu OOyYeHWH B HAYaJNbHOW INKOJE, TBOPUECKOH camMopeanu3alliil JHYHOCTH peOEHKa, a
IJIaBHOE — HampapjieHa Ha (JOpPMHUPOBAHUE WMHTEPECA U TMOJIOKUTEIHHOTO OTHOLICHUS K €CTECTBEHHBIM
HayKaM.

Ileoazozuueckan uenecoobpaznocms DAHHOW TIPOTPaMMBI 3aKIIOYACTCS B TOM, YTO PeOEHOK HE
MPOCTO M3y4aeT OCHOBBI €CTECTBEHHBIX HAyK M MX B3aMMOCBS3HM, HO U MO3HAET ceOs B KaXKIOW M3 HUX.
Takoit mnpuHIMn oOydeHUs co34aéT B peOEHKe KOM(OPTHOES MHPOOIIYIICHUE, CIOCOOCTBYET
(hOpMHUPOBaHUIO aIEKBATHON CaMOOIIEHKH M KaK CIEACTBUE, PA3BUTHIO TAPMOHHUYHON JIMIHOCTH.

Hoeuszna npozpammur. OOIICU3BECTHO, YTO OCHOBHI MHUPOBO33PEHHS YEIOBEKa 3aKIaJbIBAIOTCA B
JIETCKOM W paHHEM IMIKOJBHOM Bo3pacTte. llpemonaBaHue ecTECTBEHHBIX HAayK B IIKOJIE JOCTaTOYHO
OoOIMPHO W TpeJJIaracT AeTSM HadallbHbIe CBENEHUS W3 (U3UKHA, XUMHH, OWOIOTHH, aCTPOHOMUH,
reorpadun u s3xonmoruu. OHAKO, HE CMOTPS Ha OOBEAMHSAIOMNN B ce0e BCe ITH 3JIEMEHTHI €CTECTBEHHBIX
HayK y4YeOHHWK, HCIIONb3yeMbIi B HayalbHOM IIKOJE, Hay4yHble (aKThl HU3y4yarOTCSd KaXIbld B
OTJIETPHOCTH, TIPH 3TOM MPAKTUYECKH HE BBIICISIOTCS B3aWMOCBS3M Mexny HuMH. OOydeHHe B IIKOJIC
YacTO OMHpAeTCs Ha 3ay4rBaHHE OOJIBIIOTO KOMWYECTBA (DaKTUYECKOrOo MaTrepuana, IPH 3TOM HOBBIC
(axTBl YacTo HE CBSA3aHBI C IOBCEAHEBHBIM OMBITOM HIKOJbHHUKA. B JOMOJIHEHUE K IIKOJILHOMY KypCy B
JAHHOW MporpaMMe IIMUPOKO HCIONB3YEeTCs MPOEKTHAs IesATEIbHOCTh W CIIOCOOHOCTh y4arumcs
YCTaHaBIMBATh MEKITPEIMETHBIE CBI3U. DTO AaeT PeOSHKY BO3MOKHOCTh IIOYYBCTBOBAThH CE0sI aKTHBHBIM
YYaCTHUKOM B OKPY’KAIOIIMX €Tr0 MPUPOAHBIX IpOIeccax - HAWTH CBOE MECTO B MHUpPO3JIaHUM. Takoit
MOJXO0J K O0YYEHUIO MOIIEPKUBACT U pa3BUBAET €CTECTBEHHYIO JTF0003HATEILHOCTh ITKOJIHHUKOB.

Omauuumenvnaa 0coOOEHHOCMb OAHHOU RPOZPAMMBL 3AKIIIOUAETCA B TOM, YTO OCHOBHOM 3amauei
sBiseTcs (popMHpOBaHHE YMEHUS JIeNaTh BBIBOABI M YMO3AKIIOYCHHS, JOKA3hIBasi CBOIO TOUKY 3PEHHUS
Yyepe3 MOWCKOBO-HCCIIEAOBATEIbCKYIO JEATENILHOCTh, 4YTO SIBIISIETCS HEOOXOJWMBIM  YCIOBHEM
MIOJTHOIICHHOTO Pa3BUTHs peOeHKA, UTPAET HEOIIEHUMYIO POJib B (POPMHUPOBAHUM JETCKOW JTMIHOCTH.

C uenpi0 QOPMHUPOBAHHIO WHTEpeca K INpPEAMETaM eCTeCTBEHHOHAYyYHOTO IMKJA, PACIIUPEHUS
Kpyro3opa yJaiuxcs co3ziana nporpamMma «Hymeca Hayku ¥ MPpUPOIBI».

[MporpamMma Kypca BHEYpOUHOU JesTeabHOCTH «Hyaeca HAYKM M MPUPOABI» HHTETPUPYET B cede
MIPOTIEICBTUKY (DU3HMKH, XUMUHU, OMOJIOTHH, aCTPOHOMUH, Teorpaduu U 3xonorur. OHA TpeaycMOTpeHa
Uit feted 1-4 ki1accoB, TO €CTh TaKOrO BO3pPAcTa, KOT/a MHTEpPEC K OKpYKArolleMy MHUPY OCOOEHHO
BEJHMK, a CIHEIUabHBIX 3HAHWW ele He XBaraeT. PeOeHOK C POXIACHHUS OKPYXEH pa3IMuHBIMU
BEIIECTBAMH M JOJDKEH YMETh 00pamaTbcs C HUMH.

XapakTepHOW OCOOEHHOCTBIO JTAaHHOTO KpYXKKa SIBISIETCSI €ro HaleJIeHHOCTh Ha (HOpMHUpOBaHHUE
MCCIIEIOBATEIbCKUX YMEHUI MIIaIIINX IIKOJIbHUKOB, PA3BUTHE JOTHYECKOT0, aOCTPAKTHOTO MBIIIIIICHHS.
Ha OonpmiMHCTBE 3aHATUH TNPOBOIATCS ONBITHI, AKCIEPHUMEHTHl M HAaOMIOJCHHS 32 NPUPOJHBIMH
SBJICHUSIMH, CBOIICTBAMH ITPEIMETOB U BEIIECTB OKPY’KAIOLIEN CpeIbl.

IIporpamMMa HachllieHa MPAKTHYECKHMH W JaOOpaTOpPHBIMH paboTamu, OecegaMu, IHCKYCCHSIMH,
BUKTOPHHAMH, TECTUPOBAHUEM, 3aHSATHSIMU-ITYTEIICCTBUSIMH, OJMMITHAJIAMH, OIBITAMH, HAOJIIOICHUSIMH,
9KCHEPUMEHTAMH, 3aIUTOM TBOPYECKUX PAaOOT M MPOCKTOB, OHJIANH-IKCKYpPCHH, CaMOIIpe3eHTalUsIMHU,
TBOPYECKUMH paboTaMu (MOJEIHPOBaHWE, PHCOBAHUE, JIENKa, KOHCTPYUPOBAaHUE), OpeiH-pUHTaMWU,
MHTEIUIEKTYaIbHBIMHI UTPaMHU.

[IpencraBienHas B mporpaMMme cucTeMa pa3HOOOPa3HbBIX ONBITOB M AKCHEPUMEHTOB CIOCOOCTBYET
(OpPMHPOBAaHHUIO LIEIEYCTPEMIICHHOCTH, PAa3BUTHIO TBOPYECKHX CIIOCOOHOCTEH H  IMPEANOCHUIOK
JIOTUYECKOTO MBIIIJICHHS, O0OBeINHAET 3HAHUSA, TMONYYCHHbIE B XO/€ IKCHEPUMEHTHPOBAHHSA, TIOMOTAET



chopMHpPOBaTh HABBIKKM Oe30macHOro moBeacHus B ObiTy. Mcmons3oBanume WKT — TexHomoruii B
Npolecce OCBOEHHS MPOTPaMMBI  CHOCOOCTBYeT (OPMHPOBAHMIO OCOOOrO THUIA  MBIIUICHUS,
XapaKTePU3yIOMIErocsi OTKPHITOCTBI0O U THOKOCTHIO TI0 OTHOIIEHHIO KO BCEMY HOBOMY, YMEHHEM BUIETH
0OBEKTHI U SBJICHUS BCECTOPOHHE B MIX B3aHMOCBS3H, CIIOCOOHOCTHIO HaXOIUTh 3(PPEKTUBHBIC BapHAHTHI
peLeHHs Pa3IHYHBIX TIPOOIIeM.

[IporpamMma mpenycMaTpuBaeT (OPMUPOBaHHE Y YyYaluXcs OOILIey4eOHBIX YMEHHH M HaBBIKOB,
YHUBEPCATBHBIX CIIOCOOOB JEATEIHHOCTH W KIIOYEBBIX KOMIIETCHIIMH, yYMEHHE CaMOCTOSTEIBHO W
MOTHUBUPOBAHHO OPTraHU30BBIBATH CBOIO IMO3HABATEIBHYIO AEATEIBHOCTh (OT MOCTAHOBKM LEJNEH 10
MOJYYEHUS U OLICHKHU pe3ybTaTa, MHTETPUPYET 3HAHUSI XUMUH, OHOJIOTHH, Teorpaduu, O3B0 CO3/IaTh
TTOJIO’KUTENbHYIO MOTHBAIIMIO K O0YUYeHHIO, (DOPMHUPYET ¥ YUAIIUKCS SKOJIOTUIECKYIO TPaMOTHOCTb. )

Hcmone3yst MeTOBI MOJENUPOBAaHUS, HAOMIOACHNS, SKCIIEPUMEHTUPOBAHUS W MPOEKTHPOBAHUS B
nporecce OOydeHHsT MO JaHHOW MporpamMme, CO3JAlOTCS CBSA3M BHYTPEHHETO MHUpa peO&HKa ¢
okpyxaromei cpemoit. Takmm o00pa3oM, peOEHOK yCTaHABIMBAECT JIMYHOCTHBIE HSMOIMOHAIHHO
OKpAIIEHHBIE CBSI3U C 00BEKTAMH U SBICHISIMH OKPY KAFOIIEro MHUpa.

O:xunaemMblii pe3yJbTaT:

Oobyuarowuecs 6yoym 3namp:

*  TIpaBWJIA TEXHUKHU 0€30MaCHOCTH IPH MPOBEJCHUH OTIBITOB U IKCTIEPUMEHTOB;

*  Ha3BaHUS U MMPaBUJIA IOJIH30BAHMS MPHOOPOB — MOMOIIHUKOB TPY TIPOBEJICHUH OIBITOB;

*  cIOcoObI MO3HAHUS OKPY>KaloIIero Mupa (HaOtoIeHus1, SKCIIEPUMEHTHI);

* OCHOBHBIC (PH3MUECKHE, XHMHYECKHE, reorpaduyueckue, acTPOHOMHYECKHE, JKOJOTUYECKHE

TIOHSITHS,

*  CBOWCTBA U SBJICHUS IPUPOBI;

*  OCHOBBI ITPOEKTHO - HCCIEI0BATEIBCKON ACSTETLHOCTH, CTPYKTYPY HCCIIEOBATENBCKON PaOOTHI
(BBIOOp TEeMmbI, cOop WHGpOpMamH, BHIOOp MpOeKTa, padoTa Hax HUM, Mpe3eHTanus); OyIer
BJIaJIETh TMOHATHSAMH, YTO TaKOE «IIPOEKT», «UCCIEAOBAHUEY, «THIIOTE3a», «IKCIICPUMEHTY,
«OTIPOCY, «aHKETa».

Oodyuaruwuecsa 0yoym ymenn:

* IIPUMEHATH HA IPAKTUKE W3YUYECHHBIH TEOPETUYECKUH MaTepHal U IPUMEHATH €ro Ipu
MIPOBE/ICHUH OTIBITOB U KCIIEPUMEHTOB ¢ 00bEKTAMH YKHBOI W HEUBOU MPHUPOJIB;

*  BECTH HaOIIOJIEHUS 32 OKPYIKAIOIIECH MTPUPOION;

*  IJIAaHUPOBATh U OPTraHU30BBIBATH UCCIIEIOBATEIBCKYIO JIEITEITHLHOCTD;

* OTIMYaTh HAOJIOJIEHWE OT OMbITa M OJKCIIEPUMEHTa, PadoTaTh C TIOMOLIBIO TPOCTEHIIETo
o0opymoBaHuMs;

*  BBIIEIATh OOBEKT HCCIEHOBAHUS, Pa3JeNsaTh Y4eOHO-MCCIIEOBATEIbCKYIO JIEATENBHOCTh Ha
OTallbl, HAYYUTCA O(i)OpMJ'IHTB PE3YIbTAThI UCCIICIOBAHMA,

*  TIPOBOJUTH HAONIOCHUE, HCCIIEIOBAHNE, IKCTIEPUMEHTHI C TIOMOIIIBIO ITe]arora;

e paboTath B IpyIIIE;

° OBJIAZICCT HaBbIKaAMU HY6HI/I‘IHOFO BBICTYILJICHHA, COIIMOJIOTNYECKOT O oripoca,
HWHTEPBBIOMPOBAHUSL.

Hmozom eocnumamenvnoii pabomsl o nPozpamme AAAEmMca CMenensb cHopmuposannocmu

Kauecme AuuHoCmu:

*  1000BB K IPHUPOJIE;

*  OTBETCTBEHHOE OTHOILICHHUE K OKPY>KalolIel cpere;

° ZIO6pO)KeHaTe.HBHOCTB K )XMBBIM CyHICCTBAM;

*  CTpeMJICHHE NPEOJ0IeBaTh TPYTHOCTH, NOOMBATHCS YCHEUIHOTO JOCTIKEHHUS IOCTABJICHHBIX
LENEH.



2.Ilnanupyemblie pe3yJibTATbI 0CBOEHHS MPOrPaMMbl BHEYPOUHOI AesITeILHOCTH MO KypCy

«Yyneca HAyKM U PHPOABD)

B pesynprate nzyueHus Kypca «Uymeca HAYKH U PUPOBLI» 00yYarONHecs HA CTYNEHH HAYAJIbHOI0
001I1ero oopa3oBanmusi:

MOJy4aT BO3MOXKHOCTH pAaCIIUPUTh, CHCTEMATH3MPOBATh M  YIUIYyOMTh HCXOJHBIC
MIPEJICTABICHUSI O TPUPOAHBIX OOBEKTaX M SBIEHHSAX KaK KOMIIOHEHTAaX €IWHOT0 MUpa,
OBJIAJICIOT OCHOBaMH TIPAaKTUKO-OPHEHTHPOBAHHBIX 3HAHUH O TMPHpPOAE, HPHOOPETYT
LEJIOCTHBIN B3TJIS HA MUD;

NpUOOPETYT OMBIT 3MOLUOHANBHO OKPAIIEHHOTO, JMYHOCTHOTO OTHOLICHUS K MHUpPY
TIPUPO/IBL;

MO3HAKOMSITCS C METOAaMH HM3Y4YEHHUS! MPUPOJBI U 00IIecTBa, HAUHYT OCBaWBaTh yMEHUS
MPOBOAWUTH HAOMIOAEHUS B TPHUPOJE, U3MEPEHHUsS, CTaBUTHh OIBITHI, HAYYaTCS BHIACTH H
MTOHUMATh HEKOTOPbIE IPUUMHHO-CIIEJICTBEHHBIE CBS3H B OKPYXKAIOIIEM MUPE;

MOJy4aT BO3MOXKHOCThH nmpuobpectu 0azosbie ymenusi padbotsl ¢ UKT cpencrBamu, moucka
MHQOpPMAIMK B D3JCKTPOHHBIX MCTOYHHKAaX M KOHTpojupyemoM HHTepHeTe, Haydarcs
co3/1aBaTh COOOIIGHUS M TPOEKTHI, TOTOBUTh W TPOBOIUTH HEOOJNBIINE TMPE3CHTAIHH.
JInyHOCTHBIE YHUBEPCAJIbHBIE y4eOHbIe JelcTBUSA Y IIKOIFHUKA OYAYT COPMHUPOBAHEI:
y4eOHO-TT03HABaTENFHBI MHTEpEeC K HOBOMY y4eOHOMY MaTepually M CIoco0aM peleHus
HOBOH 3a/1a4H;

OpHEHTAlMs Ha IOHMMAaHUE PUYMH ycIieXa BO BHEYUYEOHOM NEsTEIbHOCTH, B TOM YHCIIE Ha
caMOaHalM3 U CaMOKOHTPOJIb pe3ynbTara, Ha aHalu3 COOTBETCTBUS pPE3yJIbTaToOB
TpeOOBaHUSIM KOHKPETHOMH 3a1auu;

CIOCOOHOCTH K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCICIIHOCTH BHEYUEOHOH NesITeIbHOCTH;
PerynsiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeilcTBUS [[IKonbHUK HAyuumcsL:

IJIAHUPOBATh CBOU JAEUCTBUS B COOTBETCTBUU C IIOCTABJICHHOM 3aJadueil U yCIIOBUSMH €€
pean3anuy, B TOM YUCJIE BO BHYTPEHHEM IIJIaHE;

YYUTHIBATh YCTAHOBJIEHHBIE TIPABUJIA B MJIAHUPOBAHUN M KOHTPOJIE CIIOC00a peleHus;
OCYIIECTBIATh HTOTOBBIN U MOIIArOBBII KOHTPOJb 110 PE3YJIBTATY;

OIIEHMBATH MPABUIBLHOCTH BBIMOJHEHUS JEHCTBUA Ha yPOBHE aJIEKBATHOM PETPOCTIEKTUBHOM
OLIEHKM COOTBETCTBUS PE3yJIbTaTOB TPEOOBaHMSAM JAHHOH 3a1a4u U 3aa4HO 00JacTy;
aJIeKBaTHO BOCHPHUHUMATh NMPEANIOKEHUS U OLEHKY YUYHUTENEeH, TOBApHILUEH, poauTeNeld u
JIPYTUX JIFOJIEH;

pazianyaTh crocod U pe3ysIbTaT JeCTBUA.

Vuenux ROJIYy4um 603MONCHOCMb HAYHUUMbCA.

B COTPYJIHUYECTBE C YIUTETIEM CTAaBUTH HOBBIC yUCOHBIC 3a0a4H;

MIPOSIBIIATH MO3HABATEILHYIO HHALIUATHBY B YUeOHOM COTPYIHUYECTBE;

CaMOCTOATENIbHO aJIEKBATHO OIEHUBATh MPABWIHLHOCTh BBINOJHEHUS JEUCTBUS U BHOCHUTH
HE0OXOAMMBIE KOPPEKTHBHI B WCIIOJIHEHHWE KaK TI0 XOIy €ro peayin3allii, TaKk U B KOHIIS
JICHCTBHS.

Ilo3HaBaTeIbHBIE YHUBEpPCAJIbHBIC y‘[eﬁHLIe HeﬁCTBHﬂ
Vuenux Haydumcs.

OCYILIECTBIISTH MMOUCK HEOOXOUMOM HH(OPMALIMK IS BBIIIOJTHEHUS! BHEYUYEOHBIX 3a/IaHUM C
UCIIOJIb30BaHUEM Y4eOHOH JHUTEepaTypbl U B OTKPHITOM HH(POPMAIMOHHOM TPOCTPAHCTBE,
SHLMKJIONEINH, CHPAaBOYHHUKOB (BKJIIOYAsl SJIEKTPOHHBIE, LHU(POBBIE), KOHTPOIHPYEMOM
npoctpancTBe HTEpHETa;

OCYIIECTBIATH 3anuch ((Prkcanuo) BHIOOpOYHON HH(POPMALIUU 00 OKPYXKAIOIIEM MHPE U O
cebe caMoM, B TOM 4HcIIe ¢ momolnbio uHcTpymentoB UKT;

CTPOUTH COO6H_ICHI/I$I, IMPOCKTLI B yCTHOfI W MMCbMCHHOMH (1)OpMC;



MIPOBOJIUTH CPABHEHHUE M KJIACCU(PHUKAIIHIO 110 3aJaHHBIM KPUTEPHUSIM;

YCTaHABIMBATh MIPUUUHHO-CIICJICTBEHHBIEC CBSI3U B U3Y4acMOM KpPYTI'e SIBJICHHIA;

CTPOUTHh PACCYXJCHUsS B (POPME CBS3HM IPOCTBIX CYXKICHUU 00 OOBEKTE, €ro CTPOCHUH,
CBOMCTBaX M CBSI3SX;

Vuenux noIYy4um 603MONCHOCMb HAYUYUMbCA.

OCYILIECTBIIATH PACIIMPEHHBIN TOMCK HH(OPMALIMHU C UCTIONB30BaHUEM PECypcoB OMOIHOTEK
u cetu MIHTEpHET;

3aMuChIBaTh, (UKCHPOBAaTh HHPOPMALHUIO 00 OKpYXKalolleM MHpe C [OMOIIBIO
uHctpymentoB UKT;

OCO3HAHHO U MPOU3BOJIEHO CTPOUTH COOOIIEHUS B YCTHOM U MMCbMEHHON GopMe;
OCYILIECTBIISTH BHIOOP Hanubosee 3(pPeKTUBHBIX CIIOCOOOB PEIICHHUs 33/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

OCYIIECTBJIATh CUHTE3 KaK COCTABJICHHE 1I€JION0 U3 YacTell, CaMOCTOSITENBHO JHOCTpauBas 1
BOCIIOJIHSASI HEAOCTAIOIIE KOMIIOHEHTHI;

OCYIIECTBISATh CPaBHEHHE, CEPHALMI0 M KIACCH(DHUKAINIO, CAMOCTOSTENBHO BEIOHpas
OCHOBAaHHUS M KPUTEPHUH JJIS1 YKAa3aHHBIX JIOTUYECKUX ONEepalnii;

CTPOUTH JIOTHYECKOE PACCYKACHHE, BKIIOYAIOLIEE YCTAHOBICHUE TPUYUHHO-CIIEICTBEHHBIX
CBsI3EH;

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
Vuenux Haydumcs.

aJIeKBaTHO HCHOJIb30BaTh KOMMYHUKATHBHbBIE, MPEXKJE BCErO0 — PEUEBbIE, CPEACTBA s
pelIeHns] Pa3IIHBIX KOMMYHHKATHBHBIX 3a/1a4, CTPOUTh MOHOIJIOTHYECKOE COOOIIeHHE,
BIQJIETh UAIOTHYECKOW (POpMOH KOMMYHHKAIIMW, WCIIONB3YS, B TOM YHCIE CPEICTBA U
uHcTpyMeHThl MKT 1 quctaHIOHHOTO OOIICHHMS;

JIOITYCKAaTh BO3MOXHOCTh CYILIECTBOBAHHUS Y JIFOJIEN PA3IMUHBIX TOUYEK 3PEHHUS], B TOM YUCIIE
HE COBMAJAIONIUX C €ro COOCTBEHHOI,M OpPHUEHTHPOBATHCS Ha TMO3WIMIO TMAapTHEpa B
OOIIEHUH U B3aMMOJICHCTBUH;

YUYUTBHIBATh PAa3HbIE MHEHUS M CTPEMUTHCS K KOOPAMHALMMU PA3IUYHBIX TO3ULUNA B
COTPYAHUYECTBE;

(hopMyIMpoBaTh COOCTBEHHOE MHEHHUE U TTO3UIIHIO;

JIOTOBApUBATHCS M MPHUXOJIUTH K OOIIEMY PEIICHHI0 B COBMECTHOW NEATEIBHOCTH, B TOM
YHCJIE B CUTYallMU CTOJIKHOBEHHUSI HHTEPECOB;

3a/1aBaTh BOMPOCHI;

UCIIOJIB30BAaTh PeUb AJIA PETYISILIUU CBOETO NEUCTBUS;

aJIEKBaTHO HCIIOJb30BaTh PEUEBBIE CPEACTBA JUISl PEIUICHUS PA3JIMYHBIX KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh MOHOJIOTHUECKOE BBICKA3bIBAHUE, BIAJIETh TUAIOTHYECKOH (HOPMOM pedn.

Vuenux NOJIYH4Um 603MONCHOCNb HAYHYUMbCA:

YUHUTHIBATh U KOOPAUHUPOBATh B COTPYIHHUYECTBE OTJIUYHBIC OT COOCTBEHHOW IO3UIIUU
JIPYTUX JIOJIEH;

YUHUTBHIBATh Pa3Hble MHEHHS U MHTEPECH 1 00OCHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;
MMOHUMATh OTHOCHTEIBHOCTh MHEHUH U MOJIX0JI0B K PEIICHUIO TPOOIEMEI;
apryMEHTHPOBaTh CBOKO TO3UIMI0 W KOOPAMHHUPOBATH €€ C TO3UIHUAMH IapTHEPOB B
COTPYHUYECTBE NP BHIPAOOTKE OOIIETr0 PEIICHUS B COBMECTHOM JeATEIbHOCTH;

3a/1aBaTh BOIPOCHI, HEOOXOAMMBIC IS OPraHW3alldd COOCTBEHHOW MACATEIBHOCTH U
COTPYHUYECTBA C TAPTHEPOM;

OCYIIECTBIATh B3aWMHBIH KOHTPOJb W OKa3blBaThb B COTPYAHHYECTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb;

aJICKBATHO UCTIOJIBH30BATh PEUb JIJIS TUNIAHUPOBAHUS U PETYJISIIUN CBOCH NIEATEIIHHOCTH;



*  aJeKBaTHO WCIOJB30BaTh peueBble cpelcTBa sl 3Q(HEKTUBHOTO pelieHHs Pa3HOOOpa3HBIX
KOMMYHHUKATUBHBIX 3a71a4.
IIpenmeTHBbIE pe3yabTaThI

5 kaace

- IEPEHOCUTH CBOOOHO, IIMPOKO 3HAHUS C OJJHOTO SBJICHUS HAa APYTOE;

- OTOMPATh HEOOXOAMMBIC 3HAHUS U3 O0IBIIOT0 00BEMa HHPOPMALIHH;

- KOHCTPYHUPOBaTh 3HAHHUS;

- TOJIb30BATHCS YHIMKIIONEANUSMHE, CIIPABOYHUKAMH, KHUTaMH 00LIepa3BUBAIOIETO XapaKTepa;
- BBICKA3bIBaTh COAEPIKATEIBHO CBOIO MBICITh, HIIEIO;

- (opMynHEpOBaTH IPOCTHIE BHIBOABI HA OCHOBE JIBYX — TPEX OIIBITOB;

- pemarb CaMOCTOSITENIEHO TBOPUECKHUE 3aJaHusl, YCIOKHIA UX;

- CBOOOTHO BJIaJIETh ONEPAIMOHHBIMH CITIOCOOAMU yCBOSHMSI 3HAHUI;

- IEPEXOIUTH CBOOOTHO OT MPOCTOT0, YACTHOTO K O0JIee CI0KHOMY, O0IIEeMY .

Ilocne uzyuenusn 0anH020 Kypca no peanu3auuu 0CHOGHOU Uell YUAUiUecs 00aNCHbL 3HAMb:
1) Yro u3yyaroT npeaMeTsl PU3NKH, XUMHH, OHOJIOTHH, aCTPOHOMHUH, Teorpaduu 1 3KOIOTHN?
2) CBoiicTBa BEIIECTB, HMCIOJb3YEMbIX B OBITY, MEIHUIMHE, CTPOMTEIBCTBE M T.JA., OOpamaThcs C
JlaHHBEIMUBEIIIECTBAaMH, coOmroaas npapmia Th.
3) Ucroputo pa3BuTHs XUMHH, (DU3UKH, OHOJIOTHH, ACTPOHOMHH, Feorpaduu U SKOJIOTHH.
4) OCHOBHBIE 3TAITBI XKU3HU U JAesTenbHocTd M.B. Jlomonocora u J[.W. MeHneneesa.
5) Biustue yemoBeka Ha MPUPOY.
6) npH3HAKH XUMUYECKUX U (PU3HUECKUX SIBIICHHUI.
7) KpYrOBOPOT BEIIIECTB B BO3YXE, B BOJIC U 3eMHOI1 KOpe.
Yuawgueca oonsrcnvt ymems:
1) Otiuate MPOCTOE BELIECTBO OT CIIOYKHOT'O, BEIIECTBO OT CMECH.
2) OTnuyarh GU3NYIECKUE SBICHUS OT XUMHYECKUX.
3) PaboTath ¢ mpocTeHMM XUMUYECKHM 000y I0BAaHUEM.
4) TnaHupoBaTh U MPOBOAUTH MPOCTEHILIHE IKCIIEPUMEHTHI.
5) OnucwIBaTh SIBICHHUS.
3.Coaep:kaHue NPOrpaMMbl BHEYPOUHOIi 1eATETbHOCTH MO KYpCy
«Yyneca HAyKM U PUPOAbD)

5 kaacc (34 4)

Copep:xanue 3ausaTuii 1s | monyns:

1.1.Bseoenue ¢ oopazosamenvuyio npozpammy(l u)

Teopemuueckas uacms. 3HAKOMCTBO JIeTEeH ¢ HEISIMU U 33/1a4aMH 00BEJUHEHHUS, C TIPABUIIAMH TTOBEACHUS TIPH
HPOBEACHUN OIBITOB, SKCIIEPHMEHTOB, HAOIIONCHNH; TeXHUKa Oe3omacHOCTH. [Ipakmuueckaa yacmo. Ilokas
¢uema «TpaBMaTH3M» U €ro 00CyKACHHE.

1.2.Heckyunas ouonozusa(6 u)

Teopemuueckas wacmy. Y TUBHTENbHAs HayKa — Onosorus. OCHOBHBIE TEPMHHBL. YUYeHbIE U IEPBOOTKPHIBATEN
B obmactu Omonoruu. JKuBble W HEeXHBbIe opraHu3Mbl. OpraHWYecKHe BEIIecTBa: OEIKH, JKUPBI, YIJIEBOJBI.
MuxkpoOuosorusi - OakTepuu W TieceHb. Mukpockomn, ero crpoenune. CTpoeHne ceMeHH. JKuBas KieTka
pacTeHHs W KMBOTHOTrO. PacturenbHelid Mup. OnacHble W MOJIE3HBIE PACTEHUS! poJHOTo Kpas. Kak BbIpacTuTh
pacrenue. JKMBOTHBIM MUp Ha pa3HBIX KOHTHHEHTax 3emiu. MectHas ¢ayna. [loBegenune xuBoTHbBIX. OnacHsie
’KMBOTHBIC U HaceKoMble. Kak yxaxuBarh 3a JJOMAITHUM MTUTOMIIEM.

Ipaxmuuecxas uacme. OnpiT «[launent, ckopee, xxuB?» (0enku 1 UX QyHKUUN); onbIT «[loueMy HYKHO MBITh
pyku?» u «B3auMooTHomeHHs OakTepuil W IUIeCEHW» (M3ydeHHe OaKTepuil, MUKPOOPTaHU3MOB); OIIBIT



«JInucronucanuey (porocuHTE3); ONBIT «JIaOMPUHT TSI KAPTOIIKI (CBET HEOOXOAMM I (POTOCHHTE3A); OIBIT
«Topmo3 st pacteHuil» (CBET B JKM3HM pacTeHMid); onbIT «Kak auraercst ynutka?» (IIPUCIIOCOOJICHUS IS
MepeIBIIKCHN );9KCIIEPUMEHTBI ¢ TIPOpallMBaHUEM CeMsiH (acoyn; onbIT «[loueMy He MEp3HYT KHUTHI?» W
«I1Imenb u Myxa» (OTJIMYHE XOJOJHOKPOBHBIX U TEIUIOKPOBHBIC dKUBOTHBIX ).

1.3. 3anumamenvuas xumusa(8 u)

Teopemuueckas wacms. OCHOBHBIE TEPMHUHBI XUMHHU. [IprMeHeHNEe XUMHUH B IOBCETHEBHON KU3HU. OCHOBHBIE
yu4eHble U epBOOTKphIBaTeNd. AToM. Mosekynbl. Tpu cOCTOSIHUS BEIIECTB; TBEPIOE, KHUIKOE U ra3000pa3Hoe.
Yrto takoe KpucTamuibl. Bojga u ee cBoiicTBa. XMMHUUECKHE PEAKIMM: COCIUHEHUS, Pa3IOKEeHUS, 3aMEeILCHHUS.
Uro Takoe KaTaau3aTOpbl U MHIMOUTOPBI, U [UI1 4E€ro OHM HYXKHBI. UTO Takoe CMecCh, PacTBOp, CYCHECH3HS,
KOJUTOUJHBIA PacTBOp, 3MyJbcHa. KHUCIOTHI M I€N0YM, YTO 3TO TaKOe M JUIs Yero OHM HYXKHBL. YTO Takoe
WHAMKATOPBI, VISl YETO OHU HY>KHBI. YTIIEpOJ - BXKHBIN 371EMEHT Ha 3eMile.

IIpaxkmuueckas yacms. ONBIT «/IBIXKEHHE MOJIEKYJT JKUAKOCTH» (CpaBHEHHUE JBIKCHHUS MOJIEKYJI B XOJIIOIHON U
ropsyeil Boje); onbIT «Kommeknus KpucTamuioB» MU «XpycTallbHbIE» silla (COCTOSIHUE BEIIECTB); OMBIT
«Kunenne xonomHoil BoabD» (CBOHCTBA BOABI); OMBIT «B3phIB B makeTe» (XMMHYECKUE PEAKIUH); OIBIT
«Jlerarorue 6aHOUKM» (peakUys ¢ BBIACICHUEM YITIEKHCIIOr0 rasa); onbIT «CymneprieHa» (peakuus pa3ioKeHHs
nepekucu Bonxopona»; onbIT «lleHHbI (oHTaH» (PK30TepMHUecKas peakuus); omelT «MexaHnyeckoe
paszzeneHne cMecHd MpH TOMOIIM BO3IYIIHOTO MIapuKa» (pas3felieHue COJMH M MOJOTOTrO Iepla); OIBIT
«Vcuezatomuii caxap» (BHIBI CMeceil 1 MX CBOWMCTBA); ONMBIT «Chem0OHBIN Kilei» (M3roTaBIMBaeM KOJUIOHMTHBIH
pactBop»; omblT «CMmech Macia W BOAbDY (M3rOTaBIMBAEM 3MYJbCHIO); ONBIT «Pe3suHoBOe siALOo» (
B3aUMOJICHCTBUE IIEIOYM C KUCIOTOMN); omblT «HeBumumas xomna» (BzaumopencTsue QochOpHOl KHUCIOTHI U
MOJIOKA); ONBIT «YMHBIH Hom» (OmpenesneHue cojaep)kaHue KpaxMmala B INpOJAyKTax); omblT «lIBeTHble
¢danTa3zum» (CTpOCHWE MOJIEKYJ MbLIa M MX CBOMCTBA); ombIT «CepebpsHoe sitno» n «CBeuka W MarundecKui
ctakany, «IlomydeHue yriepoaa U3 JUCTbEB pacTeHUi» (YIJIepo U ero CBOWCTBA)

O:xunaemsie pe3yabTathl o | Moayso.

Obyyarowuecst O0AACHbL 3HAMb.!

-4TO U3y4aeT OUOJIOTHS, KaK HayKa;

- pacTeHUs, UX BUJIbI, YCIOBUS HEOOXOIMMBIC JJIs POCTA, YaCTH PACTCHHIA,

-)KUBOTHBIE, UX BUJIbI, Cpe/ia OOUTAHUSI, YCIOBHS HKHU3HU;

- CTPOEHUE MUKPOCKOIIA, €T0 OCHOBHBIC YaCTH;

- YTO U3y4YaeT XUMHUS KaK HayKa;

- OCHOBHBIC 3JIECMEHTBI CTPOCHHS BEIECTBA - JJIEMEHTAPHBIC YAaCTUIBI - aTOM W MOJIEKYJa;- arperaTHbIe
COCTOSIHMS BELIECTB U UX MIPEBPAIICHUS.

Obyyarowuecst O0NACHbL YMEMb:

- OTJIMYATH SJOBUTHIC PACTCHHUS OT JICKAPCTBCHHBIX;

- [T0JIb30BAThCS CIPABOYHUKAMHU-ONPEICITUTEIISIMU;

- TTOJIE30BaThCSI MUKPOCKOIIOM CaMOCTOSTENBHO;

- POBOJIUTH CAMOCTOSTEBHO MPOCTEHIIINE OMBITHI M SKCIEPUMEHTBI;- MPOBOJUTH OIBITHI 10 BBIPAITMBAHHIO
KpUCTAJIJIOB B JIOMAIIIHUX YCIIOBHSX.

Coaepsxanue 3ansTuii 14 |1 monyas:

2.1. @u3zuxa 6e3 popmyn (6 u)

Teopemuueckas wacmo.®uzuka, kak Hayka. Duzmueckue npuOOpHI, GU3NUYECKHE BEIHYUHBI M (U3UUECKHUE
sBrieHUs. CHUJIBI B TIPUPOJIE — CHJIA TPEHUS, CUJIA TSDKECTH, CHJIA BBITAJIKUBAHUS, adpOJAMHAMUYECKast cuiia. YTo
TaKoe TEIUI0 W Kak OoHO mepenaércsa? DmekTpudecTBO. OT 4ero 3aBUCUT TOK? UTO Takoe 3JIEKTPOMArHUTHBIC
BOJIHEI? MarauTHoe mose. UTo Takoe Macca W Bec, 4YeM OTJIMYAr0TCs JApYyT OT apyra. MHepius u Ui 4ero oHa
HYKHa.

Ipaxmuueckas uyacms. Onubit «Kak «yBumeTs» mose?» (HampaBleHUs] MAarHUTHOTO TIOJISl, CHJIOBBIE JIMHUH);
ombIT «Bcerma M MOXXHO BepuTh Kommacy?» (MarHWTHOE IIoJie, AEWCTBHE METAJJIOB Ha KOMIIAC); OIIBIT



«O0HapyXeHHE MIEKTPUUECKOTO MO (HAOII0qaeM dJICKTpHIecKoe 1moje); ombIT «CoOupaeM 3JIEKTPOCKOT
(cobupaem mpuOOpP, TO3BOJSIONIMIA TPUOIH3UTEIHLHO H3MEPUThH SJICKTPHUYCCKUI 3apsn); ombIT «McmapeHue
TBEPIBIX BEIICCTB» (COCTOSHUS BEIICCTB, BO3TOHKA); OIBIT «UTO MAeT 3 yaitHuka?» (ra3000pa3Hoe COCTOSHUE
BemiecTB); onbIT «llepeTsruBanue cTyna» (cioxxeHne cui); onbIT «HEepTHEIH (omuanT»y 1 «KTo mampme?» (0T
4ero 3aBUCUT cuja WHepimu); onblT «Cuia B Oeccumum» (MEHTpoOekKHas cuiia); onbiT «lloTeHIuansHas u
KHHETUYeCcKas 3Heprus» u «Kyna «ucdezaer» sHeprus» (IpeBpalleHuu dHeprun); onbiT «Beca u uynecay u
«Hesecomoctp 6€3 opOuTH»(Macca W BeC IBIKYIIErocs Tema); omblT «Bompoc pedpom» u «Hbipsuipmmk
Jexapra»(maBieHue).

2.2.3aza0ounan acmponomus (4 )

Teopemuueckas uacms. Uto nsywaer actpoHomusa? [lmanersl comneuHoil cuctembl. Kakoe ono Comnie?
[Mouemy cBetut Comune? Temnepatypa Comnna. [Tnanerst — netu Conana. Mepkypuii — Opat Jlynsl. Benepa
— STOBUTHIN BO3IyX. Mapc — prkaBas tutaneta. Mup turaneT-rurantoB. Cembst FOmmTepa. OkonbIioBaHHBIH
CarypH co cBouM cemeiictBoM. J[Ba Opara-Onm3Hena — Ypan u HentyH. B mapctBe ThMBI M X0JIOJa Ha
Ilnyrone u Xapone. KoMeTra — CHeXHBIH AMpHKa0Ib. MeTeopsl — «Iajaroliiue 3Be3b». MeTeopuThl —
WHOIIaHeTsHe B mKkady. OmacHsie actepounsl. Uto Takoe co3Besaue? CTopoHs! cBeta. [louemy 3BE3gHOE HEOO
Bpaujaetcs? Bpamenue 3emin — AeHb U HOYb. 3emist u3 kocmoca. @opma 3emnu. Connue, 3emis u JlyHa
Bpamenue 3emnu Bokpyr Connna. Uro Takoe roa? Uro takoe mecsi? Bpemena roga. Kak Mensercs npuposa B
pa3Hoe BpeMs roza.

Ilpaxmuuecxaa uacmos. OnwiT «JlyHa u 3emis»(meHTpoOexHas cuia), omblIT «Kak HapwcoBaTh 3IHIIC?)
(pucyem opbuty 3emin); onbIT «CMEHa BpEMEH rojia MpHu MOMOLIH TI00yca W JaMIibl» (CMEHa BPEMEH T0/1a);
ONBIT «3Be3Abl — cocequ»(ABIKEHUE 3Be3] MO Kpyry); ombIT «llepemenienue miuaHeT» (IBM)KEHHE IUIAHET);
onbiT «Kyzna HampaBiieH XBOCT KOMETBI» (M3ydaeM KOMETHI); OombIT «OTKylda JETAT METeopbI?» (M3ydaeMm
METEOpBl U METEOPUTHI).

2.3.Yenexamenvnasn zeozpachusn (7 u)

Teopemuueckas uacmv.Paznenst reorpaguu  (reoyiorusi, MHHEpANIOTHS, KapTorpadus, MeETeOpOJIOTHS).
TexToHMUYECKHE MPOLECcCH BHYTPH 3eMild, 3emierpsacenus. [lonesHsie uckonaemsle. [lparoneHHsle MUHEPATIBI.
I'eorpaduueckas xapra. ['mobyc. Dnementsl penbeda. Yro BHyTpu 3emnu. Bynkausl. [loBepxHocTh 3emiu:
MaTepHKH U OKeaHbl. MeTeoposorus — Hayka o nioroje. Oonaka. [TorogHeie sBneHusI.

Ipaxmuueckasn uacmo. JxcniepuMeHT «['omyboe HEO0» (AUCTIEpCHsT — IPOIIECC PAIOKEHHUS CBETA HA CIEKT);
ombiT «O0nako B OyTbuiKe» (Kak (opmMupyrooTcs obnaka); onblT «KpyroBopoT BoAsl B mpupoze» (mpouecc
MOCTOSTHHOTO TepeMelieHust Boabl Ha 3emiie); ombIT «Kak mosBisercs pamyra» (IpeIoMJIeHHE COIHEYHBIX
Jydel B IOKAEBBIX KaIlisix); onbIT «Pasznue HedTH B okeaHe» (BiusHUE He(TH Ha JKUBBIE OPTaHU3MBI); OIBIT
«Ilouemy onacen AticOepr?» (oTpuuaTeabHas pojb aiicoepra B )H3HU YEJIOBEKA); ONBITHI C MIECKOM M TJIMHOM
(cBoiicTBa mecka M TIUHBI); ONBIT «l3BepxkeHne BynkaHa» (MOAENb BYJKaHA, I[OYEMY NPOUCXOIUT
U3BEpIKEHHE); paboTa ¢ HAYyYHOU JIUTEPATypOil, KOHTYPHBIMH KapTaMH, TII00YCOM.

OxugaemMble pe3yJibTAThl M0 OKOHYAHUIO 00yueHus no |1 moay.iro.

Obyyarowuecs 6yoym 3namo:

- mpuMepbl  (PU3NYECKUX MNpuOOpoB, (u3ndeckne BeMUYWH H (U3UYECKUE SIBIICHWH, MOHHMaTh, B YeM
UXOTJIHYUS;

- OT YeTO 3aBUCHUT CHJIA TAKECTH;

- 4TO TaKOE TEIJIO ¥ KaK OHO MepeaasTcs;

- OHSTHE DJICKTPUYECTBA U AIEKTPOMArHUTHBIX BOJIH;

- BUJIBI TTOJIE3HBIX UCKOMAEMBIX I MUHEPAJIOB;

- pa3jIMYHbIC CTUXUIHBIC OCJCTBHS U CIIOCOOBI ICHCTBHS B CITy4ae OMaCHOCTH;

- IOHSITHE «CO3BE3/INE», BUJIbI HEOSCHBIX CBETUJI B MOPSIKE YIAIEHHOCTH OT 3eMJIH;

- CTOPOHEI CBETA;

- IPUHIIUITBEI OPUEHTUPOBAHMA Ha KapTe U riioodyce;

- IOHSITHE CYTOK, PUYUHY CMEHBI JHS U HOYH;



- [IOHATHUC T'OoJla U UBSMCHCHUA B IIPUPOJAC B Pa3HBIC BpEMCEHA I'0JZia;- OCHOBHBLIC CJIOU 3eMJ'II/I, MaT€pPHUKN U OKCaHbI
3CMJ'II/I; - OCHOBHBIC IIPUPOJTHEIC ABJICHUA.

Obyuarowuecs 6yoymymems:

- TIOJIb30BAThCSI KAPTAMU U TII00YCOM;

- pa3nuyaTh Ha KapTe JIEMEHTHI peibeda;

- CAMOCTOSITEIBHO MPOBOJIUTH MPOCTEHINUE OTBITHI, SKCIIEPUMEHTHI M HAOJIIOICHHS;

- TIOJTB30BATHCS PUINIECKIM 000pyIOBAHHIEM;

-CaMOCTOSTEIIBHO 0JIb30BAThCSl HAYYHOH M CIIPABOYHOM JIUTEPATYPOIL;

- pa3nu4aTh OCHOBHBIE CO3BE3/IUs Ha Hele;

- ONPEJIENIATH CTOPOHBI CBETA 110 KOMTIACY;

- MOATOTOBUTh MPOEKT IO BBIOPAHHOW TeMe, CQOPMYJIMpPOBATH THUNOTE3y | 3adadd s e
WCCIIEIOBAHMS;3aIIUTUTH CBOW MPOEKT Tepe]i CBEPCTHUKAMH.

Conep:xanue 3ausiuii s |1 monxyasi:
Hmozosvle 3anamusn (2u)
Teopemuueckas uacmo. llogBeneHne uTOroB paboThl 3a rox. lloAroroBKa K OTYETHOMY BBICTYIUICHHIO
«BonmeOHbIe yyeca HayKn
Ipaxmuueckas uacme. VIToroas arrecrals B BHJE 3aIUTHl TBOPYECKOTO MPOEKTa (AETH MHULIYT CaMu IPU
HeOOJIBIION TOMOIIY Telarora Ha MpoTshkeHn:n n3ydenus || momyns mporpammer). OTU4eTHOE MOKA3aTEBHOE
BBICTYIUIEHHE oOyuaromuxcsi «BoineOnble yyaeca HayKim».

TemaTnuyeckoe IVIAHUPOBAHME

5 knace
Ne Ha3Banue pasznena KonunyecTtBo yacoB no
/I y4eOHOMY IIaHy

1 | | Mmonyab «3aHUMAaTeJbHBIE HAYKN»: 15
1.1. Beenenue B 00pa3oBaTeNbHYIO IPOrpaMMy 1
1.2. HeckyuHast OHOJIOTUs 6
1.3. 3aHuMaTenbHasE XUMUA 8

2 | Il mopyns «BoJumeOHbIe Uygeca HAYKH»: 17
2.1.®wusuka 6e3 hopmyn 6
2.2.3araiouHasi aCTPOHOMUS 4
2.3.YBiekarenbHas reorpadus 7

3 | III moayas UToroBble 3aHATHS 2
Bcero 34

KanennapHo- rTeMaTH4ecKuil 1aH
S knace
Ha3zBanue O6opynoBanue | OOmie | TeOpPETUYECK | MPAKTHYECKU | TUTAHUPYEM
Non | paznena, Tembl «Touka pocray | € KOJ- | U € 3aHATUSA | € 3aHATUSA bl
\ BO € CPOKHU
4acoB
BBenenue B 00pa3oBaTe/ibHYI0 IPOrpaMMy




1 Broanoe 3anstue.
O3HaKoOMIICHHE C
MPOTrpaMMoii.
HNucrpykraxu. Th.

2 Yro Takoe
ouomorus?
(OmbIT —
«ITammenT,
CKOpee XKUB?7»)

3 | MukpoOuomnorus
(OmbiT — «Ilouemy
HY’KHO MBITb
PYKu?» u
«BzanmooTHOIIEH
ne OakTepuii n
TJICCEHNY)

[udposoit
MHUKPOMKOTI,
MUKpOTpernapar
BI

4(3) | dorocunTes U
pacTeHus U CBET
(OmpiTHI —
«JIncrommcanmney,
«Topmo3 ans

pacTeHus»)

5(4) | IlpeBparenue
NMoOEeToB U KOpHEH
(DKCcrIepUMEHTBI ¢
POpAIMBAHUEM

CEMSIH)

Hudposas

IKOJIOTHYECKast
nabopaTopust

6(5) | Kak usyuars
3Bepeit? (OmbiT —
«Cobupaem
KOJUIEKIIHIO

CJIEJIOBY)

7(6) | XonoaHOKPOBHBIE
U TCIIOKPOBHbIE

(OnbIT —

MyXay)

«ITouemy He Mep3HYT
KHATEI?» U «llIMens n

8(1) | Yro
XuMus’?
(3amanue

BOKPYT Hac)

H3y4yaeT

—XuMus

Cocrosiaue u

9(2)

JKHJIKOCTH )

MOJIEKYJIIPHOE CTPOCHUE
Bemiectsa (OnbIT —
«JIBUYKEHNE MOJIEKYJT

10(3)

[IpeBpamieHue BenecTa
(OnbiT —«Komnekmus




KPHCTAJUIOBY )

11(4)

PactBop (OmsIT —
«Hcuesaromuii caxapy).

12(5)

Omynbens (OmbpIT —
«Cmech Macina u BOAbI»)

13(6)

Kucnots! u mienoun
(OmbiT — «/lomanTamiA
JTUMOHAI)

Hatuuk pH

14(7)

Wunukatops! (OnbIT —
«HarypanbHblid
WUHAUKATOP
KHCJIOTHOCTI) U
«YMHBINA Homy»)

Haruuk pH

Hab6op

15(8)

IIpome:kyTouHas
aTTecTaums
(Oaumnuaaa)

16(1)

Uro Ttakoe (u3uka’?
(3amanune -
(u3uueckne  ABICHUS
BOKPYT MEHS)

17(2)

BemectBo u oJIe
(OmbiT  «Bcerna s
MOKHO BEPUTH
KOMTIacy?»)

18(3)

OCHOBHBIE COCTOSHHS
BemecTBa (OnbIT — «YTO
HAIET U3 YaliHuKa?» U
«Hcnapenue TBepABIX
BEII[ECTBY)

19(4)

IenTpobexkHast «cuma
(OmnpiT — «Cuia B
Oeccumumy)

20(5)

Macca u Bec (OnbIT —
«Beca u uyneca» u
«HesecomocTs 6e3
OpOUTEI»)

21(6)

Hasnenue (OmbIT -
«Hprpsumeiuk JlexapTa)

3aragounasi actponomusi (44)

22(1) | Yro usygaer 1
actpoHomusi? (3aganue
c/enaTh MakeT
CoJTHEeUHO! CHCTEMBI)

23(2) | Ummto3mus ayHbl (OmbIT — 1

«Bemuka u JIyHa?»)




24(3) | CmeHna BpeMeH rofia 1 1
(OmpiT — «CMeHa BpeMeH
rojia mpy MOMOIIN
rio0yca 1 JaMITbD»)

25(4) | 3Be3gHoe  HEe6O  Hax 1 1
TOJIOBOH (Uzygaem
KapTy 3BE3/THOTO HeOa)

YBiaekarteabHas reorpadgus (7 1)

26(1) | Yro uzyuaer reorpadus? 1 1
(Paborta c rmodycom u
KapToii)

27(2) | Bemukue 1 1
reorpadudecKre
otkpeIitus (Pabora ¢
Hay4HO -
II03HABATEJILHOMN
TUTEpaTypon, GuipM
npo reorpaduyeckue
OTKPBITHS)

28(3) | CemuriBetHast apka 1 1
(OmeiT — «Kaxk
MOSBIISIETCS paayra?y)

29(4) | Aiicbepru — ruiaBaroIie 1 1
ropsl (OnbIT — «Ilouemy
omaceH Aiicoepr?»)

30(5) | Kak mosBumuch 1 1
ByJKaHbI? (OnBIT —
«3BepxeHue ByJIKaHa»)

31(6) | Marepuku u Ctpansl 1 1
(paboTa c KOHTYpHBIMHU
KapTamu)

32(7) | Kak mosiBHJIHCH 1 11

ByJKaHbI? (OnBIT —
«/3BepxeHue ByJIKaHa»)

YeBiekareabHast reorpadus (7 1)

33(1) | IokasaTempHOE 1 1
BBICTYIIJICHHE
oOyJaronuxcs
«BommebnsIe gyaeca
HAYKID»

34(2) | AroroBasi aTTecTanmsi 1 1
(3ammTa TBOP4YECKOro
MpoeKTa)

Jlntepartypa ans yuuress:
+ 3aHuMarenbHbIe 331aHus U dQQexTHbIe onbIThl 0 XuMuK. b.J1.Crenun, JI1.IO.Anuk6eposa. « IPODAY,
M., 2002

Jlutepartypa 1Jisi y4eHMKOB:

e «Xumus a1 caMbIx MasieHbKkux» CoctaButens: C.B. Camuea MOY COIII Ne 17 O Kuwnra 110
xumun i qomantaero uyrenus. b.J1.Crenun, JL.IO. Amuk6eposa. « XUMUSA», M.,



1995
+ 3anuMarenbHbie onbIThl 0 Xumun. B.H. Anekcunckuit. «ITPOCBEIEHUE», M., 1995
» Uyzaeca Ha BRIOOD MITM XUMHYECKHE OTBITHI 151 HOBUYKOB. O. Onprun. M.:ler. murt., 1987
» Xumus B kaptuHkax. Kypskas M. — M. Jler. Jlut., 1992
o Dunuknoneaus A Aerer. Tom 17. Xumusa. «KABAHTA», M., 2003
HNHuTepHeT-pecypcebl
* hitp://www.en.edu.ru/ ECTeCTBEeHHOHAYYIHBIN 00pa30BaTENbHBINA MOPTAIL.
* http:/mwww.alhimik.ru/ - AJIXUMUK - Batr nOMOITHUK, JIOIIMaH B MOPE XUMUYECKUX BEIIECTB U SBICHUU.

* http://college.ru/chemistry/index.php OTKpLITLIﬁ KOJIJICIDK: XUMUSA

* hitp://grokhovs.chat.ru/chemhisthtml BceoOmiass wcropuss xumMuu. BO3HUKHOBEHHE W pa3BUTHE XHUMHUHU C
npesHelmx BpemeH 10 XV Bexka.
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