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HOACHUTEJBHASA 3AIIMCKA

AnanTtupoBaHHas pabouass mporpamma mo (u3HKe A8 OOydarolmuxcs ¢
3aJIepKKOM mcuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO 0OIIIETO
oOpa3oBaHMsI MOATOTOBJICHA Ha OCHOBE:!

- OeepatbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o6mero oopazoBanus (IIpukaz Munnpocsenienus Poccuu ot 31.05.2021 1. No

287, 3apeructpupoBad MunuctepcTBoM roctuiinu Poccuiickoi denepanyu
05.07.2021 r., per. nHomep 64101) (manee — PI'OC O00);

- AnantupoBaHHON OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsl OOyyarolmuMxcsd C 3aJCpKKOM INCUXUYECKOTO pa3BUTH (nanee —
AOOIT OOO 3I1P);

- PabGoueli mporpaMMbl OCHOBHOTO 001IEro oOpa3zoBaHus Mo npeaMery «Pu3nkay;
- Konnenuuu npenogaBanust yueOHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX
Opra”u3alusIxX Poccuniickon denepanum, peann3yommnx OCHOBHBIE
001eo0pa3zoBaTebHbIE IPOTPAMMBI;

- [IpuMepHOii mTporpamMmbl BOCIUTaHUSA, C YUYETOM PacCHpelesIeHHbIX MO Kilaccam
IpOBEPSIEMbIX TPEOOBAHUIN K pe3yJbTaTaM OCBOCHHS AJIalTUPOBAHHOM OCHOBHOM
o0Opa30BaTeNbHON MporpaMmMbl OCHOBHOTO 001ero o0pa3zoBaHUs 00y4YarolIUXCsl C
3a/1€pKKOM IICUXHUUECKOTO Pa3BUTHS.

OO0mas xapakrepucTuKa y4e0HOro npeamera «@usnka»

VYuebnsiii mpeamer «®Dusznka»  SABISETCA  CUCTEMOOOPA3YIOIIUM TSt
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (PU3MYECKUE 3aKOHBI MHPO3JIaHUs
SBJISIIOTCS. OCHOBOM  COZIEp>KaHUA KypCOB XUMHUH, OWojoruu, reorpaduu u
actpoHomuu. Du3uka BOOPYKAET OOYYAIOIIMXCS HAyYHBIM METOJIOM TO3HAHMS,
MO3BOJISIFOIIMM MOJy4aTh OObEKTUBHBIC 3HAHUS 00 OKPYKAIOLIEM MUPE.

[IpenMer MakcUMalIbHO HampaBjieH Ha ¢GOpPMUPOBAHUE HHTEpeca K
NPUPOJTHOMY U  COIMAJIBHOMY MHPY, COBEPIICHCTBOBAHHE TO3HABATEIBHOMN
nestenbHocTH  oOywaromuxcsi ¢ 3[IP 3a cyeT OBNaeHUS MBICIUTEIHHBIMU
omnepauusMH CpaBHEHHUs, OOOOIIEHHUs, pa3BUTUE CIIOCOOHOCTH APTryMEHTHUPOBATH
CBOE MHEHUE, GOPMUPOBAHUE BOZMOKHOCTEH COBMECTHON JEATEIHHOCTH.

N3yuyenune ¢Qusuku cnocoOCTByeT pa3Butuio y oOydawommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMS, (PYHKIIMOHATILHONW TI'PaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH WHGOPMAIIHMIO, MPEACTABICHHYIO B
paznu4HbIX (hopMax. 3HAYMMOCTD MPEAMETA I Pa3BUTHUS KUZHECHHONW KOMITETCHIINH
oOydJaronmmxcsi  3aKJIOYaeTCd B  YCBOGHHMM OCHOBBI  (DM3WYECKUX  3HAHWIA,
HEOOXOJAMMBIX JIJIsl TIOBCETHEBHOW JKU3HU; HABBIKOB 3JI0POBOTO M 0E30MACHOTO MJIs
YeJIOBEeKa U OKPY’KaloIlen ero cpesibl o0pasa Ku3Hu; (GOPMUPOBAHUH IKOJIOTMUECKON
KYJIbTYPBI.

[Iporpamma oTpaxkaer coaepxanHue o0ydeHus: npeamery «Du3uka» ¢ y4eTom
0coObIX 00pa3zoBaTeIbHbIX OTpeOHOCTeN oOyuarontuxcs ¢ 3[1P. OBnaneHue n1aHHBIM
y4eOHBIM MPEIMETOM IPEICTABIIAET ONPEACICHHYIO TPYAHOCTD JJI O0yUYarOIIMXCSA C



3[IP. DOtTo cCBsI3aHO €  OCOOEHHOCTSIMM  MBICIUTEIBHON  JIEATEIBLHOCTH,
MEePUOIMYECKUMH  KOJICOAHWUSIMA ~ BHHMAHHS, MallbiM  OOBEMOM  IaMSTH,
HEJIOCTATOYHOCTBhIO OOIIEro 3amaca 3HAHWW, TOHMXCHHBIM ITO3HABATEIHHBIM
MHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSI.

s mpeomosieHusT TPYAHOCTEH B M3ydYeHHMH y4deOHOro mpeamera «Dusukay
HeoOXoauMa ajamTanus o0beMa M Xapakrepa ydeOHOro wmarepuana K
MO3HABATEIIbHBIM BO3MOKHOCTSIM JaHHOW KaTEerOpHUH OOYYalolIMXCs, y4eT WX
OCOOCHHOCTEH pa3BUTHS: WCIOJIH30BAHUE aJTOPUTMOB, BHYTPHIIPEAMETHBIX U
MEXIPEAMETHBIX CBS3€H, MOCTETICHHOE YCIOKHEHHE N3y9aeMOro MaTepuara.

JlanHass mporpaMma KOHKPETHU3HPYET COJEPKaHHME TMPEAMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHMSIMH O0Opa30BATEIBHOTO CTAaHAAPTa, PEKOMEHIYEMYIO
MOCJICTIOBATEILHOCTh M3YUYEHUS PA3ACioB (U3UKA C YYETOM MEXIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTHKH Y4YeOHOro TMporecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX ocoOeHHocTel oOyuvaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1ero oOpa3oBaHus, ONpeAesieT MUHUMAIbHBIA HAOOp OMBITOB, JEMOHCTPALIHM,
MPOBOJIMMBIX ~ YYUTENEM B KiIacce, JIa0DOpaTOPHBIX paldOT, BBIMOTHAEMBIX

00yJarOIIMMHUCH.
MeTonndeckold OCHOBOM H3ydeHHs Kypca «Pu3MKa» Ha YPOBHE OCHOBHOI'O
o011ero o0Opa3oBaHMsI SIBJISICTCS CHUCTEMHO-ICITCIbHOCTHBIN OJIXO/I,

00€eCreynBaOINM JTOCTUKEHUE JTMYHOCTHBIX, METANPEIMETHBIX U TMPEIMETHBIX
o0pa3oBaTeNbHbIX pe3yJIbTaTOB IIOCPEICTBOM Opra’Hu3auuu AKTUBHOU
MO3HABATENILHON JCSATENIBHOCTH OO0YYalOUUXCs, YTO OYEHb BAXXHO IMPU OOYUYECHHUH
nereit ¢ 311P, g KOTOphIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHOM aKTUBHOCTH.

Heau u 3a1a4n u3ydeHus y4yeOHOro npeamera « Dusuka

Obwue yenu wn3yyeHus ydeOHoro mnpeamera «®Dusmka» NpeaCTaBICHbI B
paboueil mporpamMmmMe OCHOBHOI'O O0IIEro 00pa3oBaHusl.

OCHOBHO 1ebI0 O0yUEHHUs AETel ¢ 3aJepKKON MCUXUYECKOrO Pa3BUTUS Ha
JAHHOM TIpEIMETE SBIISIETCS: MOBBIINICHHE COLMAIBHON ajanTaluu JAeTel uepes
npuMeHeHne GU3NIeCKuX 3HAaHUHN Ha MPaKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, Kak U 11 HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAMBAIOIIMX  OCHOBHYIO  OOpa30BaTENbHYIO  IIpOrpammy,
JOMUHHUpYIOLEEe 3HaUeHHE MPUOOPETAIOT TaKue yeu, Kak:

" OCBOCHHME 3HAHWUU O METOJaX HAyYHOTO MO3HAHUS MPUPOABI U (PopMUpOBaHUE
Ha TOW OCHOBE MPECTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

" OBJAJICHUE YMEHUSIMH TIPOBOJIUTH HAONIONEHUSA TPHUPOAHBIX  SBICHHM,
ONMKCHIBaTh M 00001IaTh Pe3yiabTaTbl HAOMIONEHUN, HCIOJB30BaTh MPOCTHIE
HU3MEPUTENbHBIE PUOOPHI JJIsI U3yUeHUs] PU3NUECKUX SBJICHUMN; MPEACTABISATh
pe3yibTarbl HAOMIOACHUN WM U3MEPEHUM C MOMOIIbI0 Tabmull, rpad)ukoB U
BBIBJISITh HAa JTOM OCHOBE HSMIUPUYECKUE 3aBUCUMOCTU;, IPUMEHSTh
MOJTyYEHHbIE 3HAHUS JJIsI OOBSICHEHUSI pa3HOOOPA3HBIX MPUPOAHBIX SBICHUUN U
MPOLIECCOB, MTPUHIUAINOB JEUCTBUS BAXKHEUIINX TEXHUYECKUX YCTPOWCTB, IJIS
pereHns Gu3NIeCcKux 3a1a4;



" pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, WHTEIUICKTYalIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH, CaMOCTOATEIPHOCTH B MPHUOOPETEHUWH HOBBIX 3HAHUH, NPHU
peiieHnd  (QU3MYECKUX 3aJad M BBIMNOJIHEHWH  3KCIIEPUMEHTAIbHBIX
UCCJIEJIOBAHUI C MCIIOJIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTUH;

" BOCNUTaHUE YOEKJIEHHOCTH B BO3MOXHOCTU IMO3HAHUS 3aKOHOB INPUPOJBI, B
HEOOXOAMMOCTH Pa3yMHOI'0 MCIOJIb30BaHMsI JOCTUKEHUN HAYKH M TEXHOJIOTUIN
JUIS. TaJIbHEHMIIETO Pa3BUTHS YEJIOBEYECKOIO OOIECTBA, YBAXKEHUS K TBOpPLIAM
HAyKd U TE€XHUKH; OTHOLIEHUS K (PU3MKE KaK K 3JIEMEHTY OOLIeueI0BEeYeCKOn
KyJbTYpHI;

" HCIOJIb30BaHUE TMOJyYCHHBIX 3HAHUM M YMEHUW NJIS1 PEIICHUsl MPaKTUYECKUX
3a7a4 TOBCEIHEBHON JKHM3HHU, oOecreueHus: Oe30MacHOCTH CBOCH >KU3HH,
PaMOHAIIBHOTO TPUPOIOIOJIB30BAHMS U OXPAHbI OKPYKAIOIIEH CPEIb.
JlocTrkeHne 3TUX Liefield 00eCIeunBaeTCsl PEIIEHUEM CIEAYIOIINX 3a0ay.

" 3HaKOMCTBO oOyuaromuxcst ¢ 3[IP ¢ meromamm uccienoBaHuss OOBEKTOB H
SIBJICHUM TIPUPOLBL;

" MpuoOpeTeHHe 3HAHUK O MEXaHWYECKUX, TEIUIOBBIX, AIEKTPOMATHUTHBIX H
KBAaHTOBBIX SIBICHUAX, (PU3MUYECKUX BEIMYMHAX, XapaKTEPU3YIOLIUX 3TU
SIBJICHUS;

" (popmupoBaHHe YyMEHHUI HAOIIOAATH IPUPOJHBIE SBJICHUS U BBIIIOIHATH OIIBITHI,
dabopatopHble  pabOTBl M DKCHEPUMEHTANbHBIE  HUCCIEAOBAaHUSA  C
UCIOJIb30BAaHUEM M3MEPUTENbHBIX MPUOOPOB, IIUPOKO MPUMEHSIEMBIX B
NPAKTUYECKON KU3HU;

" OBJAJICHWE TaKUMH TIOHSATUSMHU, KaK TPUPOAHOE SIBICHHE, SMIUPHUECKH
YCTaHOBJICHHBIN (akT, mpobiaemMa, runoTe3a, TEOPETUYECKUN BBIBOJI, PE3YJIbTAT
DKCIIEPUMEHTAJILHOM ITPOBEPKH;

" [OHUMaHHWE OTIWYHA HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HH(OpMAIIHH,
[EHHOCTH HayKd JUIS YIAOBIETBOPEHUS OBITOBBIX, MPOW3BOACTBEHHBIX U
KYJBTYPHBIX TOTPEOHOCTEN YeNoBeKa.

Ocol0enHocTH 0TOOpa M afanTAUM Y4eOHOTr0 MaTepuaJia nmo gusmnke

OcHoBoit 00yueHus oOydJarommxcs Cc 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOTO ITUKJIA SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHaIW3, CHHTE3, CpaBHEHHME, O00OOIIEHHE) Ha OCHOBE BBITTOJTHCHUS
Pa3BUBAIOIIMX YIIPAKHEHUH, (OPMHUPOBAHKE TPUEMOB YMCTBEHHOM pabOThI: aHAIIN3
MCXOJIHBIX JIaHHBIX, IUIAHUPOBAaHUE Marepuana, OCYIIECTBICHHE TOJTAIHOTO U
UTOTOBOTO CaMOKOHTPOJIS, a TaKkKe OCYIIECTBISCTCS JUKBUAAIMS TNPOOEIOB B
3HAHMAX, 3aKPEIJICHUE N3YYCHHOTO0 MaTepraia, 0TpaboTKa alrOPUTMOB, TIOBTOPEHUE
MpoiiieHHOTo. bosbIoe 3HaueHue MPUAACTCS YMEHHUIO paccKa3aTh O BBITOJTHCHHOU
paboTe C TPaBWIBHBIM YyIOTPEOJICHUEM COOTBETCTBYIOIICH TEPMHUHOJIOTHU M
COOJTIIOJICHNEM JIOTHYECKUX CBsI3el B mM3jaraeMoM matepuaiie. (s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOIO 00IIEero oOpa3oBaHUs MO-TIPEKHEMY SIBISIOTCS
XapaKTEPHBIMU: HEJOCTATOYHBIM YPOBEHb Pa3BUTHSA OTICIBHBIX ICUXHYCCKUX
MPOIIECCOB (BOCTPUATHS, BHUMAHMs, TMAMSATH, MBIIUICHUS), CHUKEHHBIM ypOBEHb



WHTEJUICKTYalIbHOTO Pa3BUTHS, HU3KUH YPOBEHH BBHITIOJHEHUS YYEOHBIX 3aIaHUM,
HU3Kas YCHemHoCcTh oOydeHws. [loatomy mpu wusydeHun Gusuka Tpedyercs
1[eJICHANIPABICHHOE MHTEJUICKTyallbHOE pa3Butue ooyuatomuxcs ¢ 3[1P, orBeuaromiee
UX OCOOCHHOCTSIM M BO3MOXXHOCTSAM. YueT ocoOeHHocTed oOydaromuxcs c¢ 3I1P
TpeOyeT, 4ToOBl TMPHU H3YYEHHH HOBOIO MaTepHayia 005S3aTeIbHO IMPOUCXOJIUIIO
MHOTOKPAaTHOE €ro IOBTOPEHME; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
PACKpBIBAIOIINX CBS3b (PU3MKU C JKU3HBIO; aKTyaJIU3alsl MEPBUYHOTO JKHU3HEHHOTO
OTIbITa O0YYArOIITHUXCSL.

YcBoeHHE MporpaMMHOIO Marepuajia 10 (QU3MKe BBI3BIBACT OOJBIIHE
3arpynaHeHus y oOyuatomuxcsi ¢ 3[IP, mostomy Teopusi m3ydaercsi Oe3 BBHIBOJOB
CIOXHBIX (opmysa. 3amadu, TpeOYIOIMUe MPUMEHEHHUS CIOKHBIX MaTeMaTHYeCKHX
BBIYMCIICHUA # (QOpMyJ, B OCOOCHHOCTH TaKMX TeM, Kak «MexaHndeckoe
NBIDKCHUEY, «ApXUMeoBa cuiiay, «MexaHudyeckass SHEpPrus», «IINEKTPUUECKUE
SABICHUSD», «IJEKTPOMArHUTHBIC SBJICHUS», PEIIAIOTCS B KJIacce C IMOMOIIbIO
YUUTEIIA.

Oco0oe¢ BHUMaHHME MPU HU3YUYCHUHU Kypca (UBUKH YIEISETCS MOCTAaHOBKE U
OpraHu3alliy SKCIIEPUMEHTa, a TaK)Ke MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaKJIOM
ypOKE) KpPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXKHO €  HCIOJb30BaHUEM
AIEKTPOHHOM JeMOHCTparuu). HekoTopble TeMbl 0053aTeNbHO JOJDKHBI BKIIFOYATh
OTIOpHBIEC JITA0OpaTOpHBIE PaOOTHI, KOTOPBHIC PA3BHBAIOT YMEHHE I10Jb30BATHCS
MPOCTEHITUMU MPUOOpPaMH, aHAJU3UPOBATh IOJYUCHHBIE JaHHbIE. B CBs3M ¢
OCOOCHHOCTSIMH  TIOBEJEHHUS W JeiITenbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, HEOPTAHU30BAHHOCTh) MPETYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a COOJIIOJICHUEM TPaBUJI TEXHUKHU 0€30MacHOCTH MPHU MPOBEACHUHU JTaOOPATOPHBIX U
MPaKTUYECKHUX PaldoT.

bonbmoe BHUMaHue npu u3ydeHu Gusuku nogpoctkamu ¢ 3I1P oOpamraercs
Ha OBJIQJICHUE WMU MPAKTHUYECKUMH YMEHUSIMU W HaBbikamu. [IpemycmarpuBaercs
YMEHbIIIEHUE 00bEeMa TEOPETUYECKUX CBEIICHMM, BKIIOUCHHE OTACIBHBIX TEM WU
IENbIX pa3feioB B Marepuaigbl JUisi  0030pHOTO0, O3HAKOMHUTEIBHOIO WM
(dakynpraTuBHOTO M3yuyeHus. [IpennaraeTcss yMeHbIlleHHEe 00beMa MaTeMaTHYSCKUX
BBIYMCIICHUI 32 CUET YBEJIMYECHUSI KAUECTBEHHOTO OIMMCAHUS SIBJICHUM U MPOIIECCOB.

JlocTaTOYHOE KOJIMYECTBO BPEMEHU OTBOJMUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBS3b (PU3MKH C JKU3HBIO, C TEMH SBJICHUSIMH,
HaOJII0ICHUSMHU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHHKAM M3 UX )KM3HEHHOTO OTIBITA.

MakcuManbHO  HCHOJB3YIOTCA ~ MEXKIIPEAMETHBIE  CBSI3M  C  TaKAMU
TUCLUUIUIMHAMU, Kak reorpadusi, xumusi, Ouonorus, T.K. oOyuarommecs c 3IIP
O0COOCHHO HYXIAIOTCS B MPEMOJHECEHUH OJHOT0 M TOTO e y4eOHOro marepualia B
pa3IMYHBIX AaCIEKTaX, B €ro BapbUpPOBAHWU, B HEOJHOKPATHOM TOBTOPECHUH U
3aKPEIUICHUA TOJYYEHHBIX 3HAHUM MW TPAKTHYECKMX yMeHuM. [lo3Bosisis
paccMaTpuBaTh OJUH W TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pEHMUS,
MEXKIIPEIMETHBIC CBSA3UM CIOCOOCTBYIOT €ro JydllleMy OCMBICICHHIO, OoJee
MIPOYHOMY 3aKPEIJICHUIO TTOJYYEHHBIX 3HAHUN U PAKTUYECKUX YMEHUM.



Buasl pesarenbHocTn o0yvarwomuxcs ¢ 3IIP, o0yciioBiieHHBIE 0COOBIMM
00pa3oBaTeJbHBIMM MOTPEOHOCTAMH M O0ecneYMBAKIIHNE OCMbICJIEHHOE
OCBOCHHE CO/IepP:KAHUN 00pa3oBaHus N0 npeamery «Du3nka»

Tematnueckas M TEpPMHUHOJIOTMYECKas JIEKCMKa IO Kypcy (u3uku
cootBeTcTByeT AOOII OOO.

Conepxxanue BUAOB AesTenpHOCTH oOyuaromuxcs ¢ 3IIP Ha ypokax ¢usuku
OIpesieNsieTCsl UX 0COOBIMH 0Opa3oBaTeNbHBIMU NOTpeOHOCTIMH. [loMuMO mMpOKO
ucrnoiab3yeMbix B AOOIT OOO o6mux 11 BceX 00yJarouxcs BUI0B JIeITSIbHOCTH
CJIEyeT YCUJINTh BUJBI AESITEIbHOCTH, ClieUU(UUHBIE JIJIsl JaHHON KaTeropuu JEeTeu,
00€eCIeunBaOIINE OCMBICIIEHHOE OCBOEHUE COJEPKAHMS 00pa30BaHUs MO NPEIMETY:
YCWJIEHHE MPEAMETHO-IIPAKTUYECKOM JIEATEIbHOCTH C AKTUBU3AIMENl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepHuaja C OIMOpPO Ha aJIrOPUTM; «IIOUIArOBOCTH» B M3yYEHUHU
Marepuana; HWCIOJIb30BaHUE JOIMOJIHUTEIIBHOM BH3YaJbHOM ONOpPBI  (CXEMBI,
m1abJOHbI, OMOpPHBIE TaOJIMIBI); PEUYEeBOM OTYET O TpoLecce U pe3yibTare
NEeSATEIbHOCTH; BBINIOJHEHUE CIELHAIBHBIX 33JlaHui, 00ECTIeUNBAIOIIUX KOPPEKIUIO
peryiasiuuu  y4eOHO-TIO3HABATENbHON JESATENbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jia obOyuaromuxcsi ¢ 3[IP cyliecTBEeHHBIM SBISIIOTCS HpUEMbl pabOTHI ¢
JEKCUYECKUM MaTepuanoM 1o mpenmery. IlpoBoautcs cneuuanbHass pabora 1o
BBEJICHUIO B aKTUBHBII CI0Bapb 0Oy4YarOIIMXCsl COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
W3ydyaemble TEpMUHBI BBOJATCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YaJlbHAsl MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEAEICHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3aluyd TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeNbHBIMUA MOTPEOHOCTAMH OOYYAIOMIMXCA C
3I1IP, mpu muiaHupoBaHWMM pabOTHl YUYEHUKA HA YPOKE CIEAYeT MNpPHIEPKUBATHCS
CJIEIYIOLUX MOMEHTOB:

1. Ilpm ompoce HeEOOXOAUMO: JdaBaTh aJrOPUTM OTBETA; pa3peliarhb
MOJIb30BATHCS MJIAHOM, COCTABJIEHHBIM MIPH MOJATOTOBKE JOMAIIIHETO 3aJaHus; 1aBaTh
Oojbllle BpEeMEHHM TOTOBUTBCA K OTBETY y JIOCKM; paspeliarb JelaTh
IpeBapUTENIbHBIE 3alIUCH, TI0JIb30BATHCS HATJISAHBIMU TTOCOOUSMHU.

2. Tlo BO3MOXKHOCTH 3adaBaThb OOY4YalOIIMMCS HABOJSIIME M YTOUHSIOIIME
BOITPOCHI, KOTOPBIE IOMOTYT UM NOCJIEAOBATENBHO U3JI0KUTh MaTeprall.

3. CucremMaTHyecKu MPOBEPSATh YCBOCHHE MaTepHasia IO TEMAaM YPOKOB, JUIS
CBOEBPEMEHHOTO OOHAPY>KEHUSI POOEIIOB B MPOIIIE/IIIEM MaTepHale.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HanboJiee CIOXKHBIC pa3feibl u3ydaemMoil TeMbl. Heo0xonumo vaiie oopamarses K
HAM C  BOINpPOCaMH, BBICHSIOIIMMU TOHMMaHHE Y4eOHOro  Mmarepuarna,
CTUMYJIMPOBATh BONPOCHI MPHU 3aTPYyAHEHUSIX B YCBOEHUU HOBOTO MaTepHalia.

Mecto yuyeOHOro npeamera « @usnka» B y4eOHOM ILIaHe

B cootBercTBUM c ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00111er0 00pa3oBaHus y4eOHBIN npeameT «Duszrkay BXOIUT
B IpeaMeTHYI0 o0jacTh «EcTecTBeHHble HayKu» U SIBJISETCS 00S3aTelNbHBIM IS



uszydenus. Conepxkanue yueoHoro npeameta «Dusnkay, npeAcTaBIeHHOE B paboyeit
nporpamme, cooTBeTcTByeT @I'OC OOO, 0CcHOBHOI 00pa3oBaTeiabHON MpOrpaMme
OCHOBHOro o0miero o0Opa3oBaHus, aJalNTHPOBAHHON OCHOBHOM 00pa3zoBaTeIbHOM
IporpaMMe OCHOBHOTO 0Omero oOpa3oBaHUs OOy4aromMXCsl C  3aJepiKKON
TICUXUYECKOTO Pa3BUTHSL.



COIEPKAHUE YYEBHOI O IPE/IMETA «®PU3UKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA

®uzvka — Hayka o mnpupone. SBneHus npuponabl. Ddusmyeckue SBICHUS:
MEXaHUYECKHUEe, TeIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeauuuHbL. M3MepeHue pusnyeckux BelIUYuH. MexayHapoaHast
CUCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecTeCTBeHHbIC HAYKU U3Y4aloT IPUPOSLY.

[IpeameT u MeToabl GUUKH.

ﬂexnom‘mpauuu1

1. MexaHnyeckne, TEIUIOBBIC, JJEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHHS.

2. dusndeckre TpuoOpPkI U Mpoleypa NPsSMbIX U3MEPEHUN aHATIOTOBBIM U

U (POBBIM TPUOOPOM.
3. OnpeneneHre NOrpeHOCTH SKCIIEPUMEHTA.
@ponmanvhvle 1ab60pamopHvle padomul uiu I1eKMPOHHAA 0EMOHCMPAYUSL.
1.0OmpeneneHrie 1LEHbl JEICHUS HM3MEPUTEIbHOrO Mpubopa (MCHOB3Ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).
2. I3mepenue pasmMepoB MAJIbIX TEN.

Pasznea 2. IlepBoHayaibHbIe CBeJICHUS O CTPOCHUM BelIeCTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pasmepul. JIBUKEHUE YACTHIL
BemiecTBa. CBA3b CKOPOCTHM JBWXEHHS YacTHI] C TeMmIeparypoil. bpoyHOBCkoe
nBwxenue, audpdysus. Bzaumooeiicmeue uacmuy eewjecmea: NpUmMsANCeHUe U
ommanKusaHue.

ArperatHble COCTOSIHHSI BELECTBA: CHIPOEHUE 2A308, HCUOKOCMEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocesazv medxcdy ceoucmeamu eewecms 6 pPasHulX
azpe2amHvlX COCMOAHUAX U UX AMOMHO-MONEKVIAPHbIM cmpoeHuem. Ocobennocmu
azpe2amHvlx COCMOSHUL 800bI.

ﬂemmhtcmpauuu2

1. Hab6nronenne 6poyHOBCKOTO JIBHKECHHUSI.

2. Habmonenune nuddysun.

1
Bce lemoncrparun u JlabopaTtopHble pabOTHI, IPEICTABICHHBIE B COEPYKAHNUH, JOIyCKaeTcs (MOXHO) MPOBOJUTS,
HCTIONB3Ysl HHPOPMAITMOHHBIE U SJICKTPOHHBIC TEXHOJIOTHH (ITU(PPOBEIE 00pa3oBaTeIbHbIC PECYPCHI).

2 3[{601; " Jajic€ NpuBOJUTCSA paCIHHpCHHLIfI NepeUCHb J'Ia60paT0pHI>IX pa60T " OIIBITOB, U3 KOTOPOI'0 YYUTCIIb JACIIACT
BI)I60p o CBOEMY YCMOTPEHUIO, KypCHBOM 0003HAYECHBI TEMbI, U3YUYCHUC KOTOPLIX NPOBOJUTCSA B O3HAKOMUTCIBHOM
IJIaHE.



@Dponmanvhvle 1a60pamopHvle padomuvl U ONbLIMbL

1. Onenka quaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

2. OnbITHI IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OnbITel MO OOHAPYKEHUIO JCHCTBUS CUJI MOJIEKYJSIPHOTO MPUTSHKEHUS
(3/1eKmpOHHAA 0eMOHCIMPAYUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl

Mexanudeckoe JBWKeHHE. PaBHOMepHOE U HEpaBHOMEPHOE JBUKECHUE.
Cxkopoctb. Cpeowsiss ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBnenue uHepUUU. B3aumooeiicmaue mei KaKk NpUUUHA U3MEHEeHUsl CKOpOCmu
osudicenusi men. Macca kax mepa unepmnocmu mena. Ilnornocts Bemectsa. Cea3v
NIOMHOCMU C KOTUYECMBOM MOJIEK)]l 6 eOunuye 00veéma seujecmad.

Cuiia kak XapakTepucTUKa B3auMojeuctBusa Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Mzmepenue cunvl ¢ nomowvbto Ounamomempa. SIBIEHUE TATOTEHUS U CHUJA
TsokecT. Cuna msowcecmu Ha Opyeux niaanemax (MC). Bec tena. HeBecoMoCTb.
CiioxxeHue cuJji, HampaBJICHHBIX MO OAHOM mpsiMou. PaBHomencTByromas cuin. Cuna
mpeHus. Tpenue ckoavbocenus u mperue noxos. 1penue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu
Hab6nronenue MexaHnueckoro IBMXKEHHUS Tela.

N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HaGnronenue siBeHust HHEPIUH.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHUE MaccC 10 B3aUMOAECHCTBUIO TE.

CrioxeHne CHI, HallpaBJICHHBIX 10 OJTHOU MPSMOM.
JleMoHCTpanus CHIbl YIPYTrOCTH Ha Pa3JIMUHbIX MaTepuaiax.
(Dpoumaﬂbubte JlabopamopHule padomsl u ONbIMbL,

N3MmepeHne macchl Tella Ha phlYakKHbIX Becax.

N3mepenne o0bEMa Tena.

Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.

['panyupoBaHue npyKUHbBI U U3MEPEHUE CUJI TUHAMOMETPOM.
OnbITHI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCcTsDKeHHS (AedopMaiiun)
MPY>KUHBI OT IPUIOKEHHON CHITBI.

6. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOIBKEHUS OT
BEca TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHnne TBEPABIX TeJ, JKHAKOCTENH M ra30B

HaBnenue. Cnocobvl ymenvuienusi u ysenuvenus oaenenus. [lasnenue 2asa.
3aseucumocms Oasnenus 2aza om o00véma, memnepamypwl. llepedaua Oasenenus
MeEPOLIMU menamu, Hcuokocmamu u 2aszamu. 3axon llackans. IInesmamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHUS XKUAKOCTH OT riyounsl. Coobwaroujuecst cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emsn u atMocepHoe npamieHue. [lpuuunvl cyujecmeosauus
8030ywHou obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgepro2o

NogakhowdPE

Ok wh e



oasneHus. 3a8ucumocms ammoc@eprHo2o 0asnenus Om 8blcOmMvl HAO YPOBHEM MOPA.
Ilpubopul 0na usmepenuss ammocgepro2o 0asieHus.
eticmeue orcuokocmu u 2aza Ha No2pyrHcEHHOe 8 HUX meno. BpITankuBaromast
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnasanue.
Jemoncmpavyuu
3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYpPHI.
[lepenaya gaBiIeHUS )KUIKOCTHIO U Ta30M.
Coo0maromuecs Cocy/ibl.
['mppasnuueckui npecc.
[IposiBeHne neMCTBUS aTMOC(EPHOTO JTABIICHUS.
3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBI OT O0OBEMA MOTPYKEHHOM YacTh
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.
1. PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. VYcioBue miaBaHus TEN: MJIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHONIEHUS TVIOTHOCTEN TEJIA U )KUIKOCTH.
DponmainvHole 1aDOpAmMopHvle padomvl U ONbINbL

ook wnE

1. OnpeneneHue BBITAIKHUBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha  TEJIO,
MOTPYKEHHOE B JKUJIKOCTb.
2. OnbITel, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKHUBAIOIICH CHIIBI,

JEHCTBYIOIEH Ha TENO B JKUJIKOCTH, OT 00BbEMa MOTPYKEHHOM B KUAKOCTh YacTH
T€Ja U OT IVIOTHOCTH JKHUJIKOCTH.

Pazgea 5. PaGora n MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTtbie MexaHWU3MBbL: pblyar, OJOK, HAaKJIOHHAas IUIOCKOCTb. [Ipasuno
pasnosgecus pvruaza. llpumenenue npasuia pagnogecus pviuaza K 0J10Ky. «3010moe
npasunoy mexanuxu. KIIJ mpocteix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass dHeprusi. Kunemuueckas u nNOMEHYUANbHAS  DHEPIUSL.
IIpespawenue 00HO20 6UOa MexaHuueckol SHepeuu 6 Opy20u. 3aKOH COXpPaHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu

1. [TprumMepbl TPOCTHIX MEXAHU3MOB.

2. HN3mepenue KII/I HAKJIOHHOM TUIOCKOCTHU (21ekmponnan
demoHcmpauusi).

3. N3ydyeHne 3aKkoHa COXpPaHEHUS] MEXAHWYECKOW DHEPrUu (271eKMmpOHHAA
demoncmpayus).

@ponmanvHsle 1abopamopHvle padbomsl u OnbvIMbL
1. HccnenoBanue ycaoBUi paBHOBECHS phlyara.



8 KUIIACC

Pasnen 6. TeruioBble siBJICHUSA

OcHogHble  NONOXNCEHUsT  MOJIeKYIAPHO-KUHEMUYECKOU meopuu  cmpoeHus
sewecmea. Macca u pazmepvl amomos u monexyr. Onvlmoel, noomeepicoaujue
OCHOBHbIE NONONHCEHUS MONEKVIAPHO-KUHEMUYECKOU MeOPUl.

Mogenn TBEPAOTO, KHUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucmannuueckue u amopguovie mena. ObvsicHeHue c80UCME 2a308, HCUOKOCMEl U
MEEPOLIX mell HA OCHO8e NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKOl meopull.
CMauuBaHue u Kanuiisapuvie asieHus. Teniogoe pacuiuperue u cocamue.

Temnepatypa. Césa3p memnepamypvi €O CKOPOCHbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocodvl  uzmeneHusi  GHympeHHell  IHEpPIUl:
menJionepeoaya u cogepuieHue  pabomsi. Buow menJionepeoadu.
MeNnIonpo8OOHOCMb, KOHBEKYUS, U3TYUeHUe.

KommuectBo TemnnoTel. Yoenvnas mennoémxocmv eewecmea. Tennoobmen u
menJiogoe pasHosecue. YpasneHue meniogozo baniauca.

Inasnenue u omeepoesanue KpUCMALIUYECKUX gewecms. YoenbHas menioma
nnasnenus. Ilapoobpazoeanue u rondencayus. Hcenapenue (MC). Kunenue.
Yoenvnas mennoma napoobpazosanus. 3asucumocms memnepamypvi KUNeHus om
ammocgheprozo oasnenus. Brascnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opanus.

Ipunyuner pabomvr mennosvix ogueameneu. KII[] mennosoco Osucamens.
Tennosvie dsucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespaweHus sHepauu 8 menioguvix npoyeccax (MC).

Hemoncmpauuu

1. HaOnronenne OpoyHOBCKOTO ABUKEHUSI.

2. Habmonenue nuddysumn.

3. Hab6nronenue ssBaeHuit cMaurBaHUs U KaMWUIIPHBIX SBJICHUH.

4, Hab6nronenue TemioBoro paciumpeHus Ted.

5. N3menenue naBneHus raza npu U3MEHEHUH 00bEMa M HAarpeBaHUU WM
OXJIAXKICHUH.

6. [IpaBuna n3mMepeHus TeMIepaTyphl.

7. Bunp! Tennonepenayu.

8. OxJtaxkieHue Ipu COBEPIIICHUH pabOTHI.

Q. HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

11. HaOGmroneHnue KUeHUs.

12. HabGnroaeHue mocTOsSHCTBA TEMIIEpaTyphl MIPH TIJIaBJICHUH.

13. Moaenu TeIIOBBIX ABUTaTENICH.

DponmanvHole 1a60pamopHbvle padomsvl U ONbIM bl

1. OnpITEl MO OOHAPYKEHUIO JCUCTBUSI CUJI MOJICKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUsL).



2. OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

3. OnbITel O HAOIIOICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

4, OnpeneneHue KOJMYECTBA TEIUIOTHI MPHU CMEUIMBAHUM BOABLI pPa3HOMU
TEMIIEPATYPHI.

5. OnbIThl, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHHUS BO3]lyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIKICHHUS.

6. Habnronenne wu3MeHeHMs] BHYTPEHHEM OJHEpPruUM Tejla B pe3yJibTare
Teruionepeaayi U paboThl BHEITHUX CHJI.

1. UccnenoBanue siBIeHUS TEIIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U
ropsiueu BOJBI.

8. UccnenoBanue mponecca UCIapeHUsL.

9. Ornpenenenrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AYXa.

Pazngen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

Onexmpuzayus mea. JIBa poaa JIIEKTPUYECKHX 3apsaoB. B3ammonencrBue
3apsHKEHHBIX TEIL.

Onextpudeckoe mone. [lpunyun cynepnosuyuu d1eKkmpudeckux noaeu (Ha
KauecmeenHoM YPOSHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphsiii 31eKmpudeckuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUUYECKOTO 3apsa.

DIEKTpUYECKUA TOK. VYcnosus cywecmeosanus 31eKmpuiuecko2o moxa.
HNcTouHuKN TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOro TokKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DNIeKMPUUecKuil MoK 8 HCUOKOCMAX U 2a3aXx.

Pabota u MOIIHOCTh DJJIGKTPUYECKOTO TOKa. 3akon [coyni—/lenya.
Onexmpuueckue yenu u nompebumenu JNEeKMPUUECKOU dHepauu 8 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpudeckoe HanpspkeHue. CONpOTHBIICHHE
MPOBOJIHUKA. YOenvHoe conpomusnenue gewecmsa. 3akoH Oma i y4yacTKa IIETH.
[TocnenoBarenbHOE W MapaIENIbHOE COEAWMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3auMoaerncTBrUE MTOCTOSIHHBIX MarHuToB. Mazcnummoe
none. Maecnumnoe none 3emau u e2o 3HaueHue O ocusnu Ha 3emne. Onvim
IOpcmeda. Macnummoe none snexkmpuieckoco moxa. lIpumeHnenue 31eKmpomacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpoosueamensb NOCMOSAHHO20 MoOKaA. Hcnonvsoganue snexmpoosucamenei 8
MEeXHUYecKUx YCmpoucmeax u Ha mpancnopme.

Onvimur @apaoes. HAenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.

Inexkmpozenepamop. Cnocob6wi noJlyueHuUst NIeKMPUYECKOTU 9Hepaul.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Hemoncmpauuu

1. DJeKTpU3alus Tel.



JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMO/ICICTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUUECKAs] UHAYKIIHUSL.
3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsJIOB.
[IpOoBOAHUKY U JUAJEKTPUKH.
MoenupoBaHre CUJIOBBIX JIMHUN AJIEKTPUUECKOTO TOJIA.
M cTOYHMKM TTOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
0. DIJIEeKTpUYECKHI TOK B KHUJIKOCTH.
11. T 'a3oBwIil pa3ps.
12. H3mepeHme CUITbI TOKa aMIIEPMETPOM.
13. H3mepenwne >AEKTPUISCKOTO HANIPSHKCHUS BOJIBTMETPOM.
14. PeocTaT u Mara3uH CONPOTUBIICHU.
15. BsaumopelcTBHE MOCTOSTHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOKHOCTH pa3/ICICHUS TIOJFOCOB MAarHATA.
17. MopaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmmiT OpcTena.
19. MarauTHOE noJjie TOKa. DIEKTPOMAarHur.
20. JleiicTBHE MarHUTHOTO IO/ HA IPOBOJHUK C TOKOM.
21. DnexkTpoJBUTaTENb MOCTOSHHOTO TOKA.
22. HccnenoBaHue sIBJCHUS JIEKTPOMAarHUTHOM MHIYKITUH.
23.  OmbiTel Dapages.
24. 3aBHCHMOCTb HAINpaBICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBHUU €To
BO3HUKHOBEHUSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
DponmainvHole 1adOOpamopHvle padomvl U ONbINbL

BHOoo~NoOThwN

1.  OnpeiTel MO HAOMIOJACHUIO DJIGKTPU3ALMK TEd HWHAYKIMEH U TIpH
CONPUKOCHOBEHHH.

2.  HccrnenoBaHwe IEHCTBUS DJIGKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
TUDIICKTPUKH.

3. COopka 2JIeKTpUYECKON EeNU U U3MEPEHUE CHIIBI TOKa B €€ pa3IMyHBIX
y4acTKax.

4.  H3mepeHue HANPSHKCHHS HAa PA3IMYHBIX YIaCTKAX AJICKTPUUICCKON IICTIH.

5.  H3MepeHHe CUIIBI TOKA B €T0 PETYJIMPOBAHUE PEOCTATOM.

6.  M3MepeHHE CONMPOTUBJICHHS MPOBOJHUKA MPH TIOMOIIHM aMIlepMeTpa U
BOJIBTMETpA.

7. Onvimeoi, OeMOHCMpUpyIowue  3a8UCUMOCMb  INIEKMPUECKO20

CONpoOmuGeHuss NPoBOOHUKA OM e20 OJUHblL, NIOWAO0U NONEPEeUHO20 CedeHus U
mamepuana.

8.  Ilposepxa npasuna ciodceHus HANPAXCEHUN NpU NOCIeO08aMeIbHOM
COeOUHEHUU 08X Pe3UCTOPO8.



9.  Ilposepxka npasuna 0ona cuibl MoOKa NpU HAPANIETLHOM COEOUHEHUU
Pe3UcCmopos.

10. Ompenenenue pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OmpexaeneHre MOUIHOCTH JJIEKTPUUECKOIO TOKa, BBIAEIsAEMON Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCUMOCTU CHUJIBI TOKa, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsDKEHUS Ha HE.

13. HccnenpoBaHre MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.

14, H3ydyeHue MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TMpPU  HX
00BEMHEHUY U Pa3/ICIICHUN.

15. HccnenoBaHue IEWCTBHS 3JIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.

16. OmbIThl, JIEMOHCTPUPYIOUINE 3aBUCHUMOCTh CHUJIBI B3aUMOJCHCTBHUS
KAaTyLIKHA ¢ TOKOM U MarHuTa OT CHJIBI TOKAa U HAIPaBJICHUS TOKA B KaTYIIKE.

17. H3y4yeHue AeMCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

18.  Uzyuenue pabomwi s1ekmpoosueameis.

19. WMsmepenue KII/] anexkTpoaBuraTensHON YCTAaHOBKH.

20. OnspITel 1O HCCIEAOBAHUIO SIBIICHUS SJEKTPOMAarHUTHOM WHIYKIUU:
MCCJIEIOBAHNE U3MEHEHNI 3HAUYEHN U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pasznea 8. MexaHuveckue siBJIeHUA

Mexannueckoe nBukeHue. MarepuanbHas Touyka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJIMHEHHOE
nBwxeHue. Hepasnomepnoe npsamonunetinoe ogudicenue. CpenHssl U MeHOBEHHAs
CKOpOCMb mena npu HepasHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamonunennoe osudcenue. CBoOOIHOE
nagenue. Onvimol I anunes.

Jluneiinas u y2noeas ckopocmu. L{enmpocmpemumenvroe yCKopeHue.

ITepriit 3ak0oH Herorona. Bropoir 3akoH Herorona. Tperunit 3akon HerotoHna.
Ipunyun cynepnozuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbA*CeHUs, Cuid
MpeHuUsi NOKosl, Opy2ue Uobl MPeHUs.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOHOTO
nanenus. euswcenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOYKHU. AOcontomuo meépooe meno. Pasnogecue
meép0o20 mena ¢ 3aKpenjiéHHol ocvlo pawjerus. MOMeHT cuibl. [lenmp mscecmu.

Nmnynse Ttena. Mzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
umnyibca. PeakruBnoe asuxenue (MC).

Mexanudeckass pabora W MoOMHOCTh. PaGora cunm TspkecTu, ympyesocmu,
mpenus. Céazv snepeuu u pabomol. lloTeHnanbHasE SHEPTUsl Teja, MOIHATOTO Haj
ITOBEPXHOCTBIO 3eMIIU. [lomenyuanvras snepeus cocamoi npyscunsl. Knnernueckas



sHeprus. Teopema o Kunemuueckou 3SHepeuu. 3aKOH COXPAHEHMsS] MEXAHUYECKOM
SHEPTHUH.

Hemoncmpayuu

1. HaGnronenne MexaHMYEeCKOTO JBMKEHHUS Tella OTHOCHUTENBHO pPa3HBIX
TEJ OTCYETA.

2. CpaBHeHHE TyTeHd W TPACKTOPUN ABUKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

3. N3MepeHne cKkOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBUKECHUSL.

4, HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

5. HaGnronenue nBMKSHUS Tella 10 OKPYKHOCTH.

6. HaGnronenne MexaHWYECKUX SBJICHHH, TMPOUCXOANIUX B CHCTEME

orcuéta «Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCHUTEIHHO
KaOuHeTa PU3UKU.

7. 3aBUCUMOCTh YCKOPEHHUA TeJa OT MAcChl TeJla U JEHCTBYIOLIEH HA HEro
CHJIBI.

8.  HaOumroneHue paBeHCTBa CUJI IPH B3aMMOAEHCTBUM TEIL.

9.  H3MeHeHue Beca Tena NpU YCKOPEHHOM JABM)KEHUU.

10. Ilepeaaua ummysbca pu B3aUMOAECUCTBUU TEJl.

11. TIpeoOpa3oBaHus 3HEPTUU NIPU B3aUMOJCHCTBUU TEII.

12.  CoxpaHeHue UMIIyJIbCca MPU HEYIIPYTOM B3aUMOJICHCTBHUH.

13.  CoxpaHeHue uMIyJbca Npu abCONIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. HaGmroaeHue peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHHYECKOW OJHEPruH TpH MABIKCHUU Tela TMOA
JNEUCTBUEM IIPYKUHBI.

@ponmanvhrvle 1abopamopHvle padomul u ONbvIMbL

1.  Koncmpyuposanue mpaxkma 05 pazeoHa u OaibHeuue20 pasHoMePHO20
OBUIICEHUS. ULAPUKA UTU MENEeHCKU.

2. OnpeneneHre CpeTHEH CKOPOCTH CKONBKEHUS OpycKa WM JBUKEHUS
[IapyKa Mo HaKJIOHHOM TIOCKOCTH.

3. Omnpenenenre yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHON CKOPOCTH.

5. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUS.

6. Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

7. Omnpenenenre KECTKOCTH TPYKUHBI.

8. Omnpenenenre pabOThI CHUJIBI TPSHUS TPU PABHOMEPHOM JBWKCHUH TeElla
10 TOPU30HTAIEHON TTOBEPXHOCTH.

9. Onpenenenue pabOThl CUJIBI  YNIPYTOCTH TNpH  MHOABEME Tpy3a

C UCITIOJIB30BAHHUECM HCIIOABHKHOI'O U ITIOABHKHOI'O OJIOKOB.



10. H3ydeHue 3aKOHA COXPAHECHUS SHEPTHH.

Paznen 9. Mexannuyeckue KoJieOaHUs U BOJIHbBI

KonebarensHoe aBukeHue. OCHOBHBIC XapaKTEPUCTHKH KOJeOaHUMU: TEepHO,
4acToTa, aMIUIUTyna. Mamemamuueckuii u npysxcurHolil masmuuxu. IIpespawenue
SHEpeUU npu KoiedbameibHOM O8UNCEHU.

3aryxaronue kojaebanus. BeiHyX1eHHbIe KosieOanus. Pe3oHaHcC.

Mexannueckue BoJIHBL. CBOHCTBAa MeEXaHUYECKUX BOJH. [lIpodonbHbie u
nonepeumvlie 80aHbL. [[MUHA BONHbL U CKOPOCMb €€ pacnpocmpanerus. Mexanuueckue
80JIHbI 8 MEEPOOM meie, ceticmudeckue 8onnbl (MC).

3ByK. I pomxocmo 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyx u
VIbMPA38YK.

Hemoncmpayuu

1. HaGnronenue xomeOaHuii Ted MOJ ACUCTBHEM CHJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

2. Hab6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaGnronenue BoIHYKIEHHBIX KOJICOaHHM 1 pe30HaHca.

4, Pacnpoctpanenne npo10bHBIX U MOMEPEYHBIX BOJIH.

5. Hab6nroenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

DponmanvHovle 1a60pamopHbvle padomsl U OnvImMbl

1. OnpeneneHre 4YacToThl M TNEpHoJa KOJEOaHUM MaTeMaTHuecKoro
MasiTHUKA.

2. Ornpenenenye 4acTOThl M NEpUOAa KOJIEOaHUN MPYKMHHOTO MasiTHUKA
(271eKmpoHHAA 0emMOHCmpPayus).

3. UccnenoBanre 3aBUCUMOCTM MEpHOJIa W 4YacTOThl  CBOOOJHBIX
KOJIeOaHUM HUTSHOTO MasiTHUKA OT €r0 JJIUHBI.

4, UccnenoBanne 3aBUCUMOCTH  TepuoAa KoOJIEOAHUN  NPY>KUHHOTO
MasiTHUKA OT MACChI IPpy3a (2/1eKMPOHHAA 0EMOHCMPAUUSL).

5. [IpoBepka HE3aBUCUMOCTH Meproaa KoJebaHuil rpy3a, MOIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneITBl, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh TEpHOJa  KoJieOaHUMU
MPY>KUHHOTO MAasgTHUKA OT MaCChl TPy3a M )KECTKOCTH MPY>KUHBI.

7. N3mepenne  yckopeHHss  CBOOOJHOTO  TAJCHUS  (271eKMpOHHAsA
demoncmpayusi).

Pazngen 10. Di1eKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMAarHuTHble  BOJIHBL.  Ceoucmea
anekmpomacHumnolx  6oaH. ILllkana snekmpomacHumnolx 6oaH. Hcnonvsosanue
INEeKMPOMASHUMHBIX 8OJIH O COMOBOLL CEA3U.

DJIeKTpOMarHuTHas npupojaa cBera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu



1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoitHOBBIE CBOIICTBA CBETA.
Dponmanvhvle 1a60pamopHvle padOmMsvl U ONbLIMbL
1. M3ydyeHne CBOWCTB 3JICKTPOMArHUTHBIX BOJH C ITOMOIIBIO

MOOMJIBHOTO TesaedoHa.
1. N3ydeHue sSBJICHHUH 2JIEKTPOMArHUTON MHIYKITUH.

Pa3nen 11. CBeToBbI€ IBJIEHUSA

JlydyeBas Mojienb cBeta. MicTtouHuku cBeta. [Ipsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Connya u Jlynwi. Otpaxenue cBeta. [liockoe 3epkano. 3aKow
ompasicenus ceema.

[Ipenomnenue cBeta. 3aKkOH MpEIOMIICEHHs cBeTa. [lonnoe eHympeHnee
ompadicenue ceema. Flcnonvzoganue noOAHO20 GHYMPEHHE20 OMPANCEHUA 8
ONMUYeCKUx c8emoB8ooax.

Jlunza. Xon nyuedd B numH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocmov u
0AIbHO30PKOCMb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onvimvr Hoiomona. Cnooicenue
CNEeKmMpalbHbIX YBEMOo8.

Jemoncmpayuu
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnrTryeckuii CBETOBO.

Xon nyyei B coOuparoleit JImHse.

XoJ1 Tydel B pacCEUBAIOIICH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeiicTBus hoToanmnapara, MUKpOCKOIA U TEJIECKOMA.
0. Moguens rnasza.

1. PasnoxxeHnue 6e0ro cBeTa B CIICKTP.

2. TlomyueHue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
DponmanvHule 1a60pamopHbvle padomvl U OnvImMbl

PRBPBOOo~NoOORWNE

1. Hccnenoanne 3aBUCUMOCTH yIJIa OTPA)KEHHSI CBETOBOTO Jiy4ya OT yIJia
MaJIeHUsI.

2. N3ydeHne xapakTepuUCTHK U300pakeHUsl IpeIMeTa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIUIa TPEJIOMJIEHUSI CBETOBOIO Jiyya OT
yriia naJieHusl Ha TPAHULE «BO3AYX—CTEKIIO».

4. [Tony4yenue n300pakeHui ¢ TOMOIIBIO COOMPAIOIEH JIMH3BI.

5. Onpenenenne  (QOKYCHOTO  PAcCTOSTHUS WM ONTHYECKOM  CHJIBI
cobuparonie JUH3bI (21eKMPOHHAA 0EMOHCIMPAYUSL).

6. OneITel MO Ppa3lOKEHHIO OEJoro CBETa B CIEKTP (271eKmpoHHas

demoncmpayusi).



7. OnpIThl IO BOCTIPUATHIO IIBETA MPEIMETOB NMPU MX HAOMIOACHUU uYepe3
I[BETOBBIC (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS

Onvimol Pezepgopoa n mnnaHetapHas Mojenb atoma. Moaens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTE. Anbgha-, 6ema- u eamma-usnydenusi. CTpOEHHE aTOMHOTO
anpa. Hyknouwnasa moodenb amomuozo Adpa. Hzomonwvl. Paouoaxmuémvie
npespawerus. 1lepuoo norypacnada amommulx soep.

SAnepubie peaknuu. 3aKOHbI COXPAHEHHUS 3apAIOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

AnepHas sHepreTuka. /leiicmeus paouoaKkmueHbiX U3TYYEeHUU HA JHCUBbIe
opeanuzmol (MC).

Hemoncmpayuu
CrexTphl U3Ty4eHUS U MOTJIOMIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIONTUX U3ITYyUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
d)pouma.rlbubte JaadopamopHuvle padbomosl u OnbIMbl

SohkwdE

1.  HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUM YACTHUIBI IO TOPMO3HOMY
nyTH (1o ¢poTorpadusiM) (271eKmpoHHA OeMOHCIMPAUU).
2. N3mepenne pagnoakTUBHOTO (hOHA (271eKMPOHHAA 0eMOHCHPAUU)

IHoBTOpPUTEIBLHO-00001IAKINIA MOAYJIb

[ToBTOpUTENHEHO-0000IAIOIINKA MOTYJIb TPEIHA3HAYEH JJIsI CUCTEMATU3ALNH U
00001IeHNs TPEIMETHOTO COACPKAHUS U OMNbITA JEATEIIBHOCTH, MPUOOPETEHHOTO
MIPU U3YYEHUH BCETO Kypca (PU3HKHU.

[Ipy M3ydYeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIBI
NESTETLHOCTH, HA OCHOBE KOTOPBIX OOECNEYMBACTCS JOCTIKEHUE TMPEAMETHBIX H
METalpeMETHBIX  IUJIAHUPYEMBIX  PE3ylbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHO-HAyYHasi T'PAMOTHOCTb: OCBOEHHE HAYYHBIX METOAOB HCCIEAOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3MUECKUE
SABJICHUS, TPUMEHSA TMOJYYEHHbIE 3HAHUS, pemaTbh 3aJa4d, B TOM YHCIIE
KaueCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO AEATENbHOCTHBIA XapaKTep JAaHHOTO pa3zena peaausyercs 3a
CYET TOTO, YTO yYaIlIMeCs BBITIOITHSIOT 3aJJaHUsI, B KOTOPHIX UM TIpeiaraeTcs:

" Ha OCHOBE TMOJYYCHHBIX 3HAHUW paclo3HaBaTb W HAYYHO OOBSICHATH
dbuznyeckue SBJICHUS B OKPY>KaIOIIeH MIPUPO/Ie U MTOBCEIHEBHOM )KU3HH,

" JCIIOJIb30BaTh IO PYKOBOACTBOM II€/larora Hay4YHbIE€ METOJIbI HCCIIEIOBAHUS
bu3nYecKux SBICHUHN, B TOM YHCJE JJIsI TMPOBEPKU THUIOTE3 U TOJYYCHUS

TEOPETUUYECKUX BHIBOJIOB;



" OOBACHATH C ONOpPOM HA AUJAKTUYECKUN Marepuan mocie OOCYXKIEHHUs C
MIE1arOrOM Hay4HbIE OCHOBBI HamOOJee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HApUMeEp, NPAKTUYECKOTO  HCIIOJNIB30BAaHMS  Pa3IMYHBIX
VCTOYHUKOB 3HEPIMM HAa OCHOBE 3aKOHA IPEBPALLEHUS U COXPAHECHMS BCEX
W3BECTHBIX BUJIOB DHEPTUU.

Kaxxmas w3 TeM JaHHOrO pasfena BKIKOYAECT  OKCIIEPUMEHTAJIBHOE
UCCIIEZIOBaHUE O0OOIIAIOIIEr0 XapakTepa Ha YCMOTPEHHE Iefarora U IpU €ro
nomoimy. Pasnmen 3aBepmiacTcsi NPOBEICHUEM JUArHOCTUYECKOM M OLICHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B menom pesynbTaThl ocBoeHus oOydarommmucs ¢ 3IIP ygebGHOrOo mpemmera
«®Pu3nKay JODKHBI COBMANaTh C pe3yJbTaTaMH MPUMEPHON paboueil MporpaMMbl
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

N3yuenue pu3nKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METaNpEAMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy
oOydaromuxcst ¢ 3aJepPKKOM TCHXWYECKOro pa3BuUTus OyayT chopMHpOBaHBI
CJIEYIOIINE TMYHOCTHBIC PE3YIIbTATHI:

— MOTHBamMss K OOYy4eHHIO U  LIEJICHANpaBJIE€HHOW  IO3HABaTEJbHOU
JIeSITEIbHOCTH;

— YCTAaHOBKA HA OCMBICJIICHHE JIMYHOIO OIbITa, HAOMIOACHUI 3a (hU3NUECKUMU
IKCIIEPUMEHTAMU;

— YCTaHOBKAa Ha OCMBICICHHME pPE3yJbTaTOB HAOMIOACHUNA 3a MNPUPOAHBIMU U
TE€XHOT'€HHBIMU SIBJICHUAMH C TO3ULMH (PU3NUECKUX 3aKOHOB;

— CIIOCOOHOCTh OIICHMBAaTh MPOUCXOMSIINE H3MEHEHUS U HUX IOCIEACTBHUS,
dbopMyIMpOBaTh U OLIEHWBATH PUCKH, POPMHUPOBATH OIIBIT;

— TIOBBIICHUE YPOBHS CBOCH  KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
JESATENIbHOCTD (NP COBMECTHOM BBINIOJHEHUM JITAOOPATOPHBIX MPaKTUYECKUX
pabor);

— yMEHHE pa3inyarh yuyeOHBbIE CUTYyallMH, B KOTOpbIX ywariuiics ¢ 3I[1P moxer
JIEICTBOBATh CAMOCTOSTENFHO, W CHUTYallMH, TAE CIEAYeT BOCIOJIb30BATHCS
CTIPaBOYHON MH(POPMAIUEH 1 IPYTHMH BCTIOMOTATEIBHBIMU CPEACTBAMH,

— CIIOCOOHOCTh TMPUHUMATh pEIIeHHWE B JKU3HEHHOW CHUTyallid Ha OCHOBE
nepeHoca MOJyYEHHBIX B XOfe 00yueHUs GU3MUYECKUX 3HAHUN B aKTyaJIbHYIO
CUTYaIHIO;

— CIOCOOHOCTH COONMIOAATh B TOBCETHEBHOW KWU3HM TpaBWiIa JTUYHOU
0€30M1acHOCTH Ha OCHOBE OHUMAHUS (PU3NUYECKUX SIBJICHUN U 3HAHUS 3aKOHOB
busuKy;

— YMEHHE KPUTHUYECKH OLICHMBATh MOJIYUEHHYIO OT coOecelHHKa MH(OpMaIuIo,
COOTHOCS €€ CO 3HaHHWEeM (PU3MUYECKUX 3aKOHOB;

— CHOCOOHOCTH TepesiaTh CBOM COOOPAKEHUS, YMO3AKIIOUCHUS TaK, YTOOBI OBIThH
MOHSITBIM JIPYTUM YEJIOBEKOM;

— aJIeKBaTHOCTh TOBEJIEHUS OOy4Yarollerocs C TOYKM 3pPEHUS OMACHOCTH WU
0e30MacHOCTH I ce0s WM JJIs1 OKPY>KAIOIINX;

— yBaXXEHHE K TPYIY U pe3yabTaTaM TPYIOBOU ACSITEIbHOCTH;



yriayOJlieHne TpeACTaBICHUN O IEeJOCTHOM KapTHHE MHpa Ha OCHOBE
IPUOOPETEHHBIX HOBBIX E€CTECTBEHHOHAYUYHBIX 3HAaHUM M MPaKTUYECKUX
YMEHUM.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaThl  BKJIIOYAIOT B ce0sd  MO3HABaTENIbHBIC

YHUBEpCaJIbHbIE Y4eOHbIE NEHCTBUSI, KOMMYHUKATUBHbIC YHUBEpCAIbHBIC YUCOHBIC
JEUCTBUSA, PETYJISITUBHBIE YHUBEpPCAJIbHbIC YUeOHbIC JEHCTBUS.

Osnadenue yHugepcanbHblMu y4ueOHbIMU HOZHABAM ESIbHLIMU OClICHBUAMUL:
BBISIBJISITH IPUYMHBI U CJIEICTBUS MPOCTHIX (PU3UUECKUX SIBICHUM;

onpenensaTh (U3NYECKUE TMOHATUSA, CO3/1aBaThb OOOOIIEHUS, YCTaHABIIUBAThH
aHAJIOTHH, KJIACCH(PHUIIMPOBATh, CAMOCTOSITCIIPHO BHIOMpPATh OCHOBAHHUS H
KpUTEpUU ISl KJIAcCU(UKALUK, HCIONB3Ys CIPABOYHYI0 HHPOPMAIUIO U
ONMHPAsACh HA aJITOPUTM YUEOHBIX ACHCTBUM;

yCTaHABIMBAaTh MPUYUHHO-CIEACTBCHHBIE CBSI3H, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMO3aKitoueHue (MHAYKTUBHOE, N€IyKTUBHOE, M0 aHAJIOTUU) U
JIeJ1aTh BBIBOJIBI 1101 PYKOBOJICTBOM IEJarora;

UCKaTh WIM OTOMpaTh MH(POPMALUIO WM JIAHHBIE U3 MCTOYHHMKOB C YYETOM
IpeIOKEHHON yueOHOM 3a71aui U 3aJJaHHBIX KPUTEPHEB.

CO3/1aBaTh, MPUMEHATh W MPeoOpa3oBBIBATH 3HAKM M CHUMBOJIBI, MOJEIH U
CXEMBI JIJIs pelieHnst y9eOHBIX U MO3HABATEIBHBIX 33/1a4;

C TOMOIIBI0 TEAarora WiIH CaMOCTOSITEIBHO MPOBOJIUTH OIBIT, HECIOXKHBIN
HKCIEPUMEHT IO YCTAaHOBJIEHUIO OCOOCHHOCTEH (U3NYECKOro OOBEKTa WIIU
SIBJICHUS,

npeoOpa3oBbIBaTh MH(POPMAIMIO 3 OJTHOTO BHUIA B APYToM (TabIUIly B TEKCT U
mp.);

yCTaHaBIMBATh B3aUMOCBS3h (PU3UYECKHUX SBICHUH U MPOIECCOB, MCIOIB3YSA
QITOPUTM YUEOHBIX I€HCTBUIA.

Osgnadenue YHUBEPCANbHBIMU yueoHvimu KOMMYHUKAMUGHBIMU

oelcmeusamu:

OCO3HAaHHO HCIIOJIB30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3aJadeu
KOMMYHMKAIIUM JJIi BBIPAKEHUS CBOUX MbICIEH U mNOTpeOHOCTEH asis
IJJAHUPOBAHHUS CBOEH AESATEIBHOCTH;

OpraHU30BbIBaTh y4eOHOE B3aUMOJEHCTBUE B TIpyIIe (OmpenensaTh oO0Iue
LU, PaCIpeNeATh POJIU, 10TrOBAPUBATHCS APYT C APYIOM U T. 1.).
L[€JICHAIIPABJICHHO HCII0JIB30BaTh MH(OPMAITMOHHO-KOMMYHHUKATUBHBIE
TEXHOJOTHHM, HEOOXOJUMbIE JJIsi peUleHus Y4eOHBIX M MPaKTHYECKHX
bU3MYeCKHX 3a1a4,

OpPraHMU30BHIBATh y4ye€OHOE COTPYJHHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU B MPOLECCE 3aHATUIA (PUUKOM.

Ognadenue ynueepcaibHolMu YUeOHBIMU PEYyNAMUCHBIMU OCUCHIBUAMU:



— TOHUMATh IIEJIA €CTECTBEHHOHAYYHOTO OO0Y4YeHUs, CTaBUTh M (POPMYITHPOBATH
JUTsi ce0st HOBBIE 3a/1auM B yueOe U Mo3HaBaTEeIbHOU IEeATEIbHOCTH;

— oOHapyxuBath U (GOPMYJIUPOBATH YYEOHYIO MpOOJIEMY, OMNPENeNiaTh Ielb
y4eOHOM AESTENbHOCTH;

— CaMOCTOSITEIBHO WJIM C TIOMOIIBIO YYHTENS TUIAHUPOBATH MYTH JOCTHIKEHUS
neineil B (U3MUECKWX DJKCIEPUMEHTaX, B TOM YHCIEC allbTepHATHBHBIC,
OCO3HAHHO BBIOMpATh Hanboisiee A (HEKTUBHBIE CTIOCOOBI PEIICHHS YICOHBIX H
MO3HABATENILHBIX 337144,

— COOTHOCHUTHb CBOM TNPAKTHUECKHE JACUCTBUS C IUIAHUPYEMBIMHU pPE3yJbTaTaMu,
OCYHIECTBJISATh KOHTPOJb CBOEH JEATEIBHOCTH B IMPOILECCE JOCTHKECHHUS
pe3ynbTaTa, ONPENeisITh CHOCOObl JEHCTBUM B paMKaxX MPeIOKEHHBIX
yCIIOBUM M TpeOOBaHUN, KOPPEKTUPOBATh CBOM JCHCTBUS B COOTBETCTBUM C
V3MEHSIONIENCS CUTYallUEeH;

— TMPaBWIBHOCTh  BBIMIOJHEHUS  DKCIIEPUMEHTAIbHOW  yd4eOHOW  3ajauw,
COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHHS;

— BJIAJICHHEC OCHOBAaMHU CaMOKOHTPOJIS, CAaMOOIICHKH, TPUHATHS PEIICHUN W
OCYIIECTBJICHUS OCO3HAHHOTO BBHIOOpa B Yy4eOHOM U TMO3HABaTEILHOU
NEeSTeIbHOCTH;

— JlaBaTh JICKBATHYIO OIICHKY CUTYallUU U TIpeJiaraTh MiaH ee U3MEHEHUS;

— TPEIBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEUICHUN YICOHOU
3a/1a4H;

— 0CO3HaBaTh HEBO3MOKHOCTHh KOHTPOJIMPOBATH BCE BOKPYT.

HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOydenuss B 7 Kjacce npeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

— OPHUEHTUPOBATHCS B TMOHATUAX U OMNEPUPOBATH MMHU HAa 0a30BOM YPOBHE:
dusznueckue M XUMHUYECKHUE SIBIICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJIETb,
TUIOTE3a; CIWHMIBI (U3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
IBIDKEeHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHECHHOE), TPACKTOPHS,
paBHOAeHCTBytomass  cui,  gedopmanuss  (yopyras, — I[JJaCTHYECKas),
HEBECOMOCTh, COOOIIAIONIMECs] COCYAbl, C OMNOpPOM Ha AUAAKTUYECKUN
MaTepuan

— paznmuuath sABieHUS (IU(Qy3us; TEIIOBOE ABMKEHUE YaCTHIl BEIIECTBA;
pPaBHOMEpPHOE  JIBIDKCHHC; HEPaBHOMEPHOE  JIBIDKCHHE; WHEPITHS;
B3aUMOJCHCTBUE TEJ; pasHosecue meEPObIX Mmel C 3aKPEnAEHHOU OCblO
epawjeHuys; miepenada JIaBleHUs TBEPABIMU TellaMU, >KUJIKOCTSIMH U Ta3aMu;
atMoc(hepHOe JaBJCHWE, IUIaBaHUE TeNl; MPEBPAICHUS MEXaHUYECKOU
DHEPTHUH) TI0 ONMMCAHWIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,



JEMOHCTPUPYIOMINX AaHHOE (DU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIHHOTO
00CYXKJIEHHUSI C TIEAarorom;

pacmo3HaBaTh MPOSIBICHUE MU3YYCHHBIX (PU3NUYECKUX SIBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS] B MPUPOJAE: MPUMEPHI JABMKCHUS C
Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXHUBOW MPUPOJE; NEHCTBUE CHIIbI
TPEHUsS] B MPUPOJIC U TEXHUKE; BIUSAHHE aTMOCHEPHOTO JABJICHUS Ha >KUBOU
OpraHu3M; IJIaBaHWE PbIO; pblYard B TEJE YeJIOBEKa; MPHU dTOM MNEPEBOJUTH
MPaKTUYECKYI0  3aJadyy B y4eOHYIO,  BBIJIENATh  CYIIECTBEHHbIC
CBOMCTBA/TIPU3HAKN (YU3UIECKUX SIBJICHHUI C TIOMOIIBIO TTearora;

OMKCHIBATh HM3yYCHHBIE CBOWCTBA Tl W (U3WYECKUE SBICHUS, HCIOIB3YS
¢usndeckne BeMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHIIa
TpeHUsi, J1aBlieHue (TBEPAOro Tena, KUIKOCTH, raza), BhITAIKUBAIOIIAS CUJIA,
MexaHu4eckasi paboTa, MOIIHOCTb, MJIEYO CHUJIbl, MOMEHT CHJIbl, KOO (HUIIUESHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KHHETHUUECKAsd U MOTECHIMAIbHAS SHEPIUs)
C ONOpOi Ha CXeMy; MpH OIMUCAHUU PACKPBIBaTh (U3HUUECKUN CMBICI
UCIIOJIb3yEeMbIX BEJIUYHMH, UX 0003HAUYCHUSI M €IUHUIIBI (PU3NUECKUX BEIUYMH,
HAxooumo Gopmyvl, cesa3vléaroujue OaHHYI0 GU3ULECKYI0 8eIUUUHY C OpYeUMU
GENUYUHAMU, CMPOUMb 2PAPUKU  USYUEHHBIX 3A8UCUMOCTEU  QU3UYECKUX
geuyuH C OTIOPOW Ha AUAAKTUYECKUNA MaTepua;

XapaKTeprU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBIICHUS U MPOIECCHI, UCTIOIb3YS
npaBuiia CIOXKEHUs CUJl (BAOJb OJHOM MpsiMoit), 3akow I'yka, 3axon Ilackans,
3axoHn Apxumeoa, npasuno pagnogecus pviuaca (0610Ka), «3010mMoe Npasuion
Mexanuxu, 3aKOH COXPAaHEHUS MEXaHMYECKON SHEpPruu; IMpU 3TOM [1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3ANUCHIGAMb €20 MAameMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyicoeHuem niana pabomol;
OOBACHATH (PU3MYECKUE SBJICHUSA, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE H
B KOHTEKCTE CUTYaIlMil TPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MpU MOMOIIU
reJlarora BBISIBIATh MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
1—2 norunyeckux mWaroB ¢ onopoil Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PUZMUECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4yd B 1JAEHCTBUE C ONMOPOM HA aJrOpPUTM,
IpeIBapUTEIHLHO PA300PaHHBIA COBMECTHO C TIEAAroroM, UCIOJb3ys 3aKOHbI U
(dbopmyIbl, CBSI3bIBatONIME (DU3UIECKHE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJlau 3aMKUChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3UUYECKUE BETUYHHBI B
dbopMynbl ¥ TPOBOAUTH Pacy€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIEC,
HEOOXOUMBbIC JIJIs PEIICHUs 3a/1a4, OLICHUBATh PEAUTUCTUYHOCTh MOJTYYEHHOU
(bu3UYECKON BEIIMUUHBL;

pacrio3HaBath MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NIECKUX
METOJIOB TOCJIE€ MPEABAPUTEILHOIO OOCYXKACHUS C IMEJarorom; Mpu MOMOIIU
1eJlarora B ONMKMCAaHUU MCCIIEI0BAHUS BBIICIATH IPOBEPAEMOE MPEATIOIOKEHUE
(rumote3y), ¢ ONOpPOM Ha JAUAAKTHUYECKUNA MaTepuana pa3inyarb U



MHTEPIPETUPOBATh MOTYYCHHBIN pe3yibTaT, HaXOAUTh IMOCIE OOCYKIEHUS C
MearoroM OMIMOKH B XOJI€ OTbITA, IENATh BBIBOJIBI I10 €T0 PE3yJIbTaTaM;
YMETh HaXOJUTh C HCIOJb30BaHHEM LU(PPOBBIX 00pa30BATENbHBIX PECYPCOB
OTIBITHI 110 HAOIOACHUIO (U3HUYECKUX SBICHUN MM (PU3HUECKUX CBOMCTB TEI:
GopMyTUpOBaTh TPOBEpSEMBbIC TPEIAINOJIOKEHUS, COOMpaTh YCTaHOBKY
U3 TIPEIJIOKEHHOTO O00OPYJOBaHMSI C OINOPOM Ha CXEMy, 3alUCBhIBaTh XOJ
OmbITa ¥ (POPMYITHPOBATH BHIBOJIBI MTOJT PYKOBOJICTBOM II€arora;

BBITIOJHATH MPsIMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHHU, Macchl Tena, o0bEMa,
CHJIBI U TEMIEPATyPhl C UCIOIB30BAHNEM aHATIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OTOPOM Ha aNrOpUTM; 3aIIUCHIBATH MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHON
a0COTIOTHON TOTPEITHOCTH U3MEPEHHUI;

NPOBOJUTH COBMECTHO C TI€IarOrOM HCCJIEOBaHUE 3aBUCHMOCTH OJTHOM
(GU3NIECKON BENIWYMHBI OT JIPYTOW C MCIOJB30BAHUEM TMPSIMBIX H3MEPCHHIA
(3aBUCUMOCTH TIyTH PaBHOMEPHO JIBMXKYIIETOCS Tela OT BPEMEHH JBUKCHHS
TENA, CUIbl MPEHUsi CKOIbJCeHUs Om @eca mend, Kavecmeéa 00padbomku
nosepxHocmeti men U He3ABUCUMOCMU CUIbI MpeHus om Niowaou
CONPUKOCHOBEHUsT Mel; CUlbl YHAPY2OCMU Om  VOIUHEHUS  NPYHCUHDL,
BLIMANKUBAIOWEL CUTbL OM  00bEMA NOSPYIHCEHHOU yacmu mena u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCU Om NIOMHOCMU mead, Om
2nyOUHbl, Ha KOMOPYIO NOZPYHCEHO MeNo, YCA08Ull NIAAGAHUs mel, YCI08Ull
paesnogecusi pvluaea u 0J10K08); TOJ PYKOBOJCTBOM IEAarora y4acTBOBAaTh B
IUIAHUPOBAHUU YyYEOHOIO UCCIIEOBaHMsI, COOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEpEHMs], CJeays TNPeUIOKEHHOMY IIaHy, (QUKCUPOBATh pPE3yJbTaThl
[OJyYEHHOW 3aBHUCUMOCTH (PU3MUECKHX BEJIIMYMH B BUAE MPEIJIOKEHHBIX
TaOJIUI ¥ TPaQUKOB, EaTh BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBAHMS;
COOTHOCUTh KOCBEHHbIE M3MEpEeHUs (U3MUECKUX BEJIUYUH (IJIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOTO TeNa; CHJIa TPEHUSI CKOJBXKCHHUS; aBICHHE
BO3/yXa; BBITAJIKUBAIONIAS CHJIA, IEHCTBYIOIIAs HA TIOTPYXEHHOE B JKUIKOCTh
T€N0; KO3(PPUUMEHT MOJIE3HOTO NEUCTBHUS NPOCTHIX MEXAaHU3MOB), CIEAys
OPEIJIOKEHHOW  MHCTPYKIMHM, TIPU  BBIMOJTHEHUHM  HM3MEPEHUH MO
PYKOBOACTBOM Iefjarora coouparh OSKCHEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITH 3HAYEHNE UCKOMOW BEJIMUMHBI,

coOmro/IaTh TMpaBuja TEXHUKU O€30MacHOCTU TMpHU paboTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCJE MPEABAPUTEIHHOIO 00CYKIEHUS C MEJarorom;
COTIOCTABJIATh NPUHLHUIIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYABI, 0apoMeTp, pbhlyar,
MOJBIDKHBIA W HETMOJBMXHBIA OJIOK, HAKIOHHAs IUIOCKOCTh C OIMOPOM Ha
TUIAKTUYECKUN MaTepual;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS W3YUYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB MOCJE MPEABAPUTEIHLHOTO OOCYXKACHHS C MEIaroroM ¢ Ornopoi Ha
uX onucaHus (B TOM 4YHUCIE: MOAIIMIHUKYA, YCTPOWCTBO BOJOMPOBOJA,
TUIpaBIMYECKUd Tpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOH Hacoc,



apeoMeTp), WCIOJB3ysd 3HAaHUS O CBOWCTBAX (U3MYECKUX SBICHUH U
HeoOXoauMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPHUBOJAUTH MPUMEPHI / HAXOIUTh HHPOPMAIMIO O MpUMEpax MPaKTUIECKOrOo
UCIOJb30BaHUS  (U3NYECKUX 3HAHUM B  TOBCEJHEBHOM JKM3HHU  JUIA
oOecnieueHrs 0€30IIaCHOCTU MpHU OOpalleHuu ¢ NpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUSI HOPM HKOJIOTHUYECKOTO
IIOBEJICHUS B OKPYKAIOIIeH cpene;

— OCYIIECTBIJIATH C MOMOIIBIO TeJarora 0T00p UCTOYHUKOB HH(GOPMAIIUU B CETU
HNHTepHET B COOTBETCTBMM C 3aJaHHBIM IOMCKOBBIM 3allPOCOM, HAa OCHOBE
UMEIOIIUXCA 3HAaHUW M MyTEM CPAaBHEHUS PA3IMYHBIX MCTOYHHUKOB BBIIETSATH
uH(pOpMaLIMIO, KOTOpas SABISETCS MPOTHUBOPEUYMBONM MIM MOXKET OBITh
HEI0CTOBEPHON;

— WCIIOJIB30BAaTh IPU BBIMOJIHEHUHM YYE€OHBIX 3aJaHUI HAayYHO-IOMYJISIPHYIO
aUTepaTypy (U3MUECKOrO COAEpXKaHMs, CIPABOYHBIE MaTEepUalbl, PECYPCHI
cetu  MHTepHer; Bhnaaerb  nOpuéMaMu  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3zoBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

— CcO3/aBaTh MOJ PYKOBOJCTBOM Iefarora ¢ OOCYXKIEHUEM IulaHa padOThI
KpaTKie MUChbMEHHBIE M YCTHBIE COOOINEHHS HAa OCHOBE 2—3 HCTOYHHKOB
nHpopmanuu (HU3NYECKOTO COAEpkKaHUS, B TOM YHUCIE IyOJIMYHO JAeNaTh
KpaTKue COOOILEHUsI O pe3yibTaTax MPOEKTOB WM Y4€OHBIX HCCIEIO0BaHMUIL;
OpU 3TOM I'PaMOTHO HMCHOJIb30BaTh M3yYEHHBIM MOHATHMHBIN ammapaT Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

— IpU BBIIOJHEHUU YYEOHBIX IMPOEKTOB U HUCCIEIOBAHUMA IMOJ PYKOBOJICTBOM
nejarora pachpenensitb OOs3aHHOCTM B TPYIIlE B COOTBETCTBUM C
MOCTAaBJICHHBIMUA 3a/1a4yaMH, CJICIUTh 32 BBITIOJIHEHHWEM IIJIaHa JCWCTBUH,
aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TPYIIIIHL
BBICTpAaMBaTh KOMMYHHUKATHMBHOE B3aMMOJICHCTBHE, YYMUTHIBAsS MHEHHE
OKPYXaIOIUX.

K xoH1y 0oO0ydyeHusi B 8 kJj1acce npeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

— OpPUEHTUPOBATHCA B MOHSITHUSAX U ONEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
YU pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE aTOMOB M MOJIEKYJ, arperaTtHbie
COCTOSIHUSI BEIIECTBA, KpPUCTAUNIMUECKUE U aMOp(dHBIC TeJia, HACHIIIEHHBIA U
HEHACBIICHHBIM Map, BJIAXHOCTh BO3/yXa; TEMIEparypa, BHYTPCHHSA
JHEpPrusi, TEIUIOBOM JIBUTATElb, JJEMEHTAPHBIA JJIEKTPUYECKUM  3apsil,
AJIEKTPUYECKOE  TMO0Jie, NPOBOAHUKM W JUAJIEKTPUKH,  IOCTOSIHHBIU
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

— pa3nuuaTh SBJIEHUSA TIOCJE MPEABAPUTEILHOTO OOCYXACHHUS C TIeAaroroMm
(TemioBoe pacHIMpeHHe/cKaThe, TeIUIoNepenaya, TEMJIOBOe paBHOBECHE,
CMAUMBAHUE, KaNWUISIPHBIE SIBIICHUS, UCIAPEHUE, KOHJCHCAlWs, TJIaBJICHUE,
KpUCTaJIU3als (oTBepAEBaHUE), KHUIIEHUE, Teronepeaaya



(TEenJIOMpPOBOJHOCTh,  KOHBEKIHUS,  U3JIYYEHHUE);  DJIEKTPU3ALUS  Tell,
B3aUMO/JICUCTBUE 3apAJIOB, JACHUCTBHUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JCHCTBHE MArHUTHOIO IMOJs
Ha IPOBOJHUK C TOKOM, JJICKTPOMAarHWUTHasi WHAYKIUS) O OINUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIMX JTaHHOE
(bu3nuecKoe SBICHUE;

pacno3HaBaTh C IMOMOIIBIO TEarora MPOSBICHUE HM3YyYEHHBIX (U3HUUYECKUX
SIBJICHUM B OKPY KAIOIIEM MHPE, B TOM Yucie (U3UIECKUE SIBICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSXKCHUE W KANWJUISIPHBIC SIBIICHUS B MPUPOJIE, KPUCTAILIBI B
npupone, wusnydenue CoJiHIIA, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3bI,
o0pa3oBaHHWE pOCHI, TyMaHa, WHES, CHEra;, DJJICKTPUYECKUE SIBICHUS B
atMocdepe, IICKTPUYECTBO KUBBIX OPTraHU3MOB; MArHUTHOE TOJIe 3eMIIH,
Apeid MOTIOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha 3emiie, MOJSPHOE
CUSIHUE; TPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B Y4e€OHYIO, BBIACIATH
CYILIECTBEHHBIEC CBOMCTBA/TIPU3HAKY (DU3UUECKUX SIBJICHUI;

OMKCHIBATh TOJI PYKOBOJCTBOM IieAarora ¢ oOCYXJIEHHEM IulaHa paOoTh
U3YYCHHBIC CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCHONB3Ys (pu3nyeckue
BEJIMUUHBI (TEeMIlepaTtypa, BHYTPEHHSIE SHEPrus, KOJUYECTBO TEIUIOTHI,
yAenbHas TEIJIOEMKOCTh BEIIECTBA, YJEIbHas TEIUIOTAa IUIABJICHUS, YIeIbHas
TEIJIOTa MapooOpa3oBaHMsi, yAeidbHas TEIUIOTa CrOpaHus  TOIUIMBA,
KO3(QGUIIMEHT TOJIE3HOTO JIEUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEJbHAs
BJIIQXKHOCTb BO3/lyXa, DJJICKTPUYECKUM 3apsll, CUJIa TOKa, HJIEKTPUUYECKOE
HanpspKeHUE, COMPOTHUBJICHUE TMPOBOJAHUKA, YIEIBHOE COIMPOTUBIICHUE
BEIIECTBA, pab0Ta W MOIIHOCTh BJIEKTPUUECKOTO TOKAa); MpPHU ONHCAHUU
NpaBWIBHO TPAaKTOBaTh C IOMOIIbIO Tegarora (U3MYECKUd CMBICI
UCIOJIb3YeMbIX BEJIMYWH, OOO3HAYCHUS M €IUHUIBI (PU3NYECKUX BEITUYHH,
HaXOJIuTh (POPMYIIbI, CBA3BIBAIOUIME JAHHYIO (DU3WYECKYI0 BEJIMYHUHY C
JIPYTUMHU  BEJIMYMHAMH, CTPOUTh TpaduKu U3YyYEHHBIX 3aBHUCHUMOCTEH
(M3UYECKUX BEIIMYHH,

OTpEeNEeNATh TOCNe MPEABAPUTEIILHOTO OOCYXKJEHUS C IeIaroroM CBOMCTBa
Ten, (U3NUeCcKue SIBJICHUS M MPOIECChl, HUCMOJb3Yys] OCHOBHBIC MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOH  TEOpUU  CTPOCHHUSI  BEIIECTBA,  MPUHIUII
CyHepHo3ulInM Mnojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsja,
3akoH OMma Jy1sl yyacTka Lenu, 3akoH J[coyns—/lenya, 3aKOH COXpaHEHUA
SHEPTUU; TPU ITOM HAXOAHUTH CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U €ro
MaTEMaTUYECKOe BBIPAKEHHUE C OMOpod Ha IM(pOBBIE 00pa3zoBaTEIbHBIC
pecypchl;

COOTHOCHTH IO/ KOHTPOJIEM Teiarora (pu3nyeckue mpoIecchl U CBOWCTBA TEI,
B TOM UHCJIE M B KOHTEKCTC CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Mpy MOMOIIH Te/Iarora BhISBIISATh MPUUUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHUE U3 1—2 JTOTMYECKHX IIaroB ¢ ONopoil Ha 1—2 W3y4eHHbIX
CBOMCTBA (hU3UYECKUX SBJICHUHN, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;



peniaTh TUINOBBIE PAacCUETHBIE 33a4l B |—2 AEMCTBUS C OMOPOM HA alrOpUTM,
pelBapUTEIbHO PAa300paHHBI COBMECTHO C MIEAAroroM, UCHOJb3ys 3aKOHbI U
(dbopmMybl, CBS3bIBaIOLIME (DU3NUECKHE BETUYMHBI: HA OCHOBE aHAJIKM3a yCIOBUS
3a/1a4d 3alUChIBATh KPATKOE YCJIOBHUE, BBISIBIATH HEAOCTATOK [AHHBIX IS
pelIeHus] 3a/laud, BBIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAMMBIE i €€
pelIeHNs, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUeCcKoi BETMYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh TMpEACTaBlIeHUE O MpoOsieMax, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIH
(Gu3nYECKUX METOJOB MOCINEe MPEABAPUTEIBHOTO OOCYXKICHHS C IEIaroroM;
HCIIOJB3YS ONMCAHNE HCCIIEIOBAHMS, BBIJIEIIATH IIPOBEPSAEMOE
IIPEANOJIOKEHHE,  OLICHMBATh  IPABWIBHOCTh  IOPSIAKA  NPOBEACHUSA
UCCIICOBAHUS, 1€J1aTh BHIBOJBL;

yYMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pPa30BATEIBHBIX PECYpPCOB
OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WM (DU3UYECKUX CBOMCTB Tell
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0béma,
TEMIIEpaTypbl; CKOPOCTH MPOLIECCAa OCTHIBAHUSA/HATPEBAHUS IPU U3ITYYEHHUH OT
LBETA M3JIy4aroUIeil/MOTIOMAONIEH MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUJAKOCTH U TUIOIIATN €€ MOBEPXHOCTH; IEKTPU3ALMS TEN U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apSAIOB; B3aUMOJCHUCTBUE TOCTOSHHBIX
MAarHATOB, BU3YyaJIU3alldsl MArHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHUTOB;
NEUCTBUS  MArHATHOIO  TOJS HAa  INPOBOAHUK  C TOKOM,  CBOMCTBA
AJIEKTPOMAarHuTa, CBOWCTBAa  3JIEKTPOABUIATENsl  MOCTOSIHHOTO  TOKA):
(opMynupOBaTh MPOBEPSEMbIE NPEANOIOKEHUS, COOMpPaTh YCTAaHOBKY U3
PEJI0KEHHOTO 000pYI0BaHUS C OMOPOM Ha CXEMY; OINHUCHIBATh XOJ| ONBITA U
(opMyIUpPOBATH BBIBOJIBI 110/ PyKOBOJCTBOM IE€JArora;

UMETh IMPEACTABICHUS O U3MEPEHUM TEMIEPaTypbl, OTHOCUTEIBHOU
BJIQYKHOCTHU BO3/yXa, CUJIbI TOKA, HANIPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOPOB W JaTYUKOB (U3MUECKUX BEIMYMH, MpPU MOMOIIM Meaarora
CpaBHMBATh pe3yJbTaThl H3MEPEHUU C YUYETOM 3aJaHHON aOCOJFOTHOMN
MTOTPEIIHOCTH;

IIPOBOAUTH COBMECTHO C IIEJAaroroM MCCIEA0BAaHUE 3aBUCUMOCTH OJHOMU
(bu3MUecKoil BEIMYMHBI OT JAPYTOM C KUCIOJIB30BAHWEM MPAMBIX H3MEpPEHUN
(3aBHCHMOCTBh  CONIPOTHBIIEHHS IMPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAIH
[IONIEPEYHOI0 CEYEHUS U YAEIBbHOIO COIPOTUBIICHUS BELIECTBA IPOBOJHUKA;
CUJIBl TOKA, MAYILIEro 4epe3 MNPOBOJHUK, OT HANPSLKEHUS Ha IPOBOJHUKE;
UCCIEJOBAHUE  IIOCIEAOBATEIBHOIO W MApAJUICIBHOIO  COCAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HUCCJIEAOBAHHME, COOMpATh YCTAHOBKY U
BBIITOJIHATH U3MEPEHHUS IO, PYKOBOACTBOM I€Arora, CaeAays NpeaIOKEHHOMY
I1aHy, UKCUPOBATH PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TAOIUI U
rpaduKoB, e1aTh BRIBOJBI MO PE3yJIbTaTaM MCCIIEOBAHUS MOCIE 00CYKICHHUS
C IEJaroroM;



COOTHOCUTh KOCBEHHBbIE U3MEpPEHHUS (PU3NYECKUX BENUYMH (yJeibHas
TEMJI0EMKOCTh BEIIECTBA, CONPOTHUBIICHUE MPOBOJHMKA, pabOoTa U MOUIHOCTb
ANEKTPUYECKOTO TOKAa): C IMOMOINIbIO TMe/arora IUIAHUPOBaTh HW3MEPEHHS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IPeasIOKEHHOU
WHCTPYKLHH, U BBIYUCIIATh 3HAYCHHUE BEITUYUHBI,

coOo/IaTh MpaBuja TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTEITHHOTO O0CYKICHUS C MEIarorom;
CONOCTaBJIATh C TMOMOUIBIO TN€farora MPUHUHUIBI JEUCTBHUS H3YyYEHHBIX
npruOOPOB ¥ TEXHUUYECKHUX YCTPOUCTB C OMOPOM HA UX ONMKCAHUS (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, THIPOMETp, NapoBas TypOHWHA, aMmIepMerp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOW DHEPTHH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOphl, HaArpeBaTeNIbHbIE AJIEKTPONPUOOPHl (IIPUMEPBI), DIEKTPUUECKUE
PEeIOXPAHUTENU; DIIEKTPOMArHUT, 3JIEKTPOABUTATENIb IOCTOSIHHOTO TOKa),
UCIIOJIb3YsI METOJMYECKHEe MaTepHalibl O CBOMCTBaxX (DU3MYECKUX SIBICHUU U
HEoO0XOoAuMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJIE MPEIBAPUTEIBLHOrO OOCYXKIIEHUS C MEAAroroM IMpoCThIe
TEXHUYECKUE YCTPOWCTBA W M3MEpPUTENbHBbIE NPHOOPHI IO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JABUTaTellb BHYTPEHHErO CropaHus, 3JEKTPOCKON, pEeoCcTar);
COCTABJISITh CXEMBl JJIEKTPHUYECKMX LENEed ¢ IOCIEI0BAaTEIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHUS
AJIIEMEHTOB 2JIEKTPUYECKUX LIETEH;

OPUBOJUTH TPUMEPHI/HAXOAUTh WH(OpMAIUI0O O MpUMepax MPaKTUYECKOTO
UCIIOJIb30BaHUs  (PU3WYECKHX 3HAHUM B TOBCEIHEBHOW JKU3HU  JUIA
oOecrieueHuss 0€30MacHOCTA NpHU OOpalIeHUuH ¢ NpUOOpPaMHU U TEXHUYECKUMH
YCTPONCTBAMH, COXPAHEHMS 3JI0POBbSI M COOJIOJEHUS HOPM 3KOJIOTMYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

OCYUIECTBJISATH C TMOMOLIBIO TeAarora MOUCK HH(OpManuu (QU3NYECKOro
coxepkaHusi B ceTH VHTEpHET, Ha OCHOBE HMEIOUIMXCA 3HAHMM W IYTEM
CpaBHEHUS JOTOJHUTEIHHBIX MCTOYHUKOB BBIACISATH MHGOPMAIIMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEJaroroM
Hay4YHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOr0 COAEpPKaHUs, CIpPaBOYHBIC
Marepuabl, pecypcbl ceTu MHTepHeT; BIajeTh NPpUEMaMU KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aJTOPUTM M YTOUHSIIOIIUE BOMPOCHI ME1arora;

co3JaBaTh IOJ PYKOBOJICTBOM IIiefjarora C OOCYXJEHHEM IUIaHa paloThl
MMMCbMEHHBIC W KpaTKHE YCTHBIE COO0OIeHus, o0o0mas wHPOpMAIHUIO U3
HECKOJIbKUX MCTOYHHUKOB (DPU3UYECKOTO COJIEP’KaHHUsA, B TOM UHUCIE MyOIUYHO
MIPEACTABIIATH PE3YJbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN almapar Kypca
(U3HUKHU, COMPOBOXK/IATh BHICTYIJICHUE MPE3CHTALINEH;



— MpU BBHIMNOJHEHUH YYEOHBIX TMPOEKTOB U HCCIEAOBAHUN  (DU3HMUECKUX
IPOLIECCOB IO PyKOBOJICTBOM II€/larora pacipeneisTh 00sS3aHHOCTH B TPYIIE
B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 3a BBIIIOJIHEHUEM IJIaHA
JEHCTBUM U KOPPEKTUPOBATh €T0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA] B
NEATEIBHOCTh TPYIIBl, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMOJEHUCTBUE,
IPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(INKTHL.

K konmy oOydenus B 9 kiaacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

— OPHUEHTUPOBATHCS B TMOHATUAX U OMNEPUPOBATH MMHU HAa 0a30BOM YPOBHE:
cucteMa oOTcuéra, MaTepualbHas TOYKa, TPACKTOPHs, OTHOCUTEIBHOCTh
MEXaHUYECKOTO NBIKEHUsS, Aedopmaius (ynpyras, IJIacTUYECKasi), TPEHHUE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTbh U TEPErpy3Ku; IEHTP
TSOKECTH; aOCONIOTHO TBEPIOE TeENo, LIEHTP TSHKECTH TBEPIOTO Tena,
paBHOBECHE; MEXaHWYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HUH(}pa3ByK
Y yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JANbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TIOUCHUS,
anb(a-, 6eTa- U raMMa-U3ITyYEHUsI, U30TOIIBI, S/I€PHAsI PHEPTEeTUKA;

— COOTHOCHTH SBJICHHS IOCJE MPEABAPUTENBHOIO OOCYXIAEHUS C IE1aroromMm
(paBHOMEpHOE " HEpPaBHOMEPHOE IPSIMOJINHEHHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE NAaJCHUE Tel,
PaBHOMEPHOE JBHKEHUE IO OKPY>KHOCTH, B3aMMOJEHUCTBHUE TE€J, PEAKTUBHOE
IBUKEHHE, KojeOaTenbHOe JBMKEHHME (3aTyXalllMe U BbIHYXKICHHbIE
KojeOaHusl), PE30HAHC, BOJIHOBOE  JIBIDKEHHE, OTPaK€HHWE  3BYKa,
MPSAMOJIMHEMHOE PacpOCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIICHHE CBETA, MOJHOE
BHYTPEHHEE OTpPaXEHUE CBETa, pa3loKeHHWe OeIoro CcBeTa B CHEKTp H
CIIOKE€HUE  CIEKTPaJbHBIX IIBETOB, JHCIEPCUS CBETa, ECTECTBEHHAas
PaANMOAKTUBHOCTh, BO3HUKHOBEHHUE JMHEHYATOrO CIEKTpa H3IY4YEHUs) IO
ONMMCAHUID KX  XapaKTepHBIX CBOMCTB W Ha  OCHOBE  ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNposIBICHUE H3YyYEHHBIX (DHU3HUECKUX
SBJICHUHN B OKpPY>KaIOIIeM MUpPE (B TOM 4HCIIe PU3NYECKUE SBICHUS B IPUPOJIE:
OPWINBBL U OTJIMBBI, JBWKEHHE IUIaHET COJIHEYHOW CHCTEMBI, PEAKTHBHOE
IBIKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE 3BYKOB  JKUBOTHBIMH,
3eMIIETPSICEHUE, CECMHUYECKUE BOJHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE
SABJICHUS B npupoze, OHOJIOTUYECKOe JeNCTBUE BUJIUMOTO,
yIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO  W3JIYYEHUM,  €CTECTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMHYECKHE Jy4yHd, paJdO0aKTUBHOE H3IIyYCHHE
OPUPOAHBIX MHUHEPATIOB; JAEUCTBUE PAAMOAKTUBHBIX M3JIYYEHHN Ha OpraHu3M
YeJI0BEKa), MPU ATOM IOJ PYKOBOJCTBOM Mearora nepeBouTh MPaKTUYECKYIO
3ajaqyy B yueOHYyI0, BBLIICNATh CYIIECTBEHHbIE  CBOMCTBA/MpU3HAKU
bu3HUeCcKUX SBICHHUI;



— ONUCHIBATh MOJ PYKOBOJCTBOM TIenarora ¢ OOCYXKICHHEM IulaHa pPaOOThI
U3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEJIUYMHBI (CpEHSIE M MTHOBEHHAs CKOPOCTb Tella NpU HEPaBHOMEPHOM
JIBWYKEHUH, YCKOPEHUE, MepeMelIeHuEe, MyTh, YIII0Bas CKOPOCTh, CHUJIa TPEHHUS,
CuJia YOpYrocTH, CHJIA TSKECTH, YCKOpEHHE CBOOOIHOTO MaJieHUs, BeC Tela,
UMITyJIbC TeJa, HMIYJIbC CHJIBI, MEXaHW4eckas paboTa M MOIIHOCTb,
NOTEHIIMAIbHAST JHEprusi Teja, MOJHITOrO0 HaJl TOBEPXHOCTHIO 3E€MIIH,
MOTEHLMAJIbHAS PHEPTUS CKATOW MPYKHUHBI, KHHETHYECKasi SHEPTus, MOJHAas
MEXaHW4YecKas »HHEeprus, MepHoJ M dYacToTa KoJeOaHWW, NIJTUHA BOJHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPETOMIICHUS
Cpenpl); TpU OMUCAHUM C TOMOINBIO YYUTENS MPAaBHIBHO TPAaKTOBATh
(U3NYECKUN CMBICIT HCIONb3YyEMbIX BEIMYMH, OOO3HAYCHHS W EIUHUIIBI
(¢u3nyecKux BEIMYMH, C OMOPOM Ha METOJUYECKHX MaTephal HaXOAWUThb
dbopMynbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKU H3YYEHHBIX 3aBUCHUMOCTEH (PU3MUECKHUX
BEJINYMH;

— XapaKTepu30BaTh IOCJIE MPEIBAPUTEILHOTO OOCYXIEHUS C MeJaroromMm
CBOMCTBa Tes, (HU3UYECKHE SBICHUS W TMPOIECCHI, HCIOIB3YS 3aKOH
COXPaHEHUs HEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIHI CYTIEPIIO3UIINN
CWJI, TIPUHIIMI OTHOCUTENbHOCTH [ammmes, 3akoHbl HploTOHA, 3aKoH
COXPAaHEHUsI MMITYJIbCa, 3aKOHBI OTPAKEHHUS M TMPEIOMIICHUS CBETa, 3aKOHBI
COXPAaHEHHUs 3apsA0BOTO M MAacCOBOTO YHCEN MPH SAJEPHBIX PEAKIHSIX; MPH
ATOM HaXOAWTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro MaTeMaTHUeCKOe
BBIpAXXEHUE C OMOPOii Ha UG POBBIE 00PA30BaATEIBHBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Hejarora (pu3nyecKre Mpolecchl U CBOMCTBa Tell,
B TOM 4HCJI€ M B KOHTEKCTE CHUTyallUd MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBISATH MPU MOMOIIH Tearora MpUYMHHO-CIIEACTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIIaroB c omnopoil Ha 2—3
M3YYCHHBIX CBOMCTBA (U3MYECKUX SIBICHUN, (U3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUIIOBBIE PAaCYETHBIE 3a0a4u B 1—2 NEUCTBHS C ONMOPOM HA aIrOPUTM,
MpeBapUTebHO pa300paHHBI COBMECTHO C, HCIIONB3Yys 3aKOHBI U (hOPMYIIBI,
CBsI3bIBaOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJlauyd
3alUChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOUIME WM H30BITOYHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIWMBIC I PEIICHHS,
OPOBOAUTh Pacu€Thl U OLEHUBATh C IMOMOILIBIO YUYHUTENS PEATUCTUUYHOCTD
MOJIy4YE€HHOTO 3HAUYEHHUS (PU3NUECKON BEIIMYUHBL;

— HMETh MPEACTaBICHUE O MpoleMax, KOTOpble MOKHO PEIIUTh MPHU ITOMOIIU
(¢U3NYECKUX  METOMOB; HCIONB3YyS  OMHCAHWE  HCCICIOBAHMS, IOCIE
NpEeIBAPUTEILHOTO OOCYXKIIEHHSI C TeJaroroM BBIACISITH POBEPSEMOE
NPEINONIO’KEHNWEe,  OIEHUBATh  MPABUIBHOCTh  TOPSAKA  TMPOBEACHUS



WCCIIEIOBAHMUsI, JIENIaTh BBIBObI, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOICHUI
Y OTIBITOB,;

YMETh HAaXOJUTh C HCIOJIb30BaHHMEM LHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OMBITHI M0 HAOMIOACHUIO (DPU3UUECKUX SIBICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenne BTOporo 3akoHa HpIOTOHA, 3aKoOHa COXpaHEHUS JHEPTUU;
3aBUCUMOCTH TE€pHOJia KoJIeOaHUN MPYKMHHOTO MasiTHUKAa OT MaccChl Tpy3a U
KECTKOCTU TMPY>KUHBI M HE3aBUCUMOCTh OT aMIUIMTYIbl MajbIX KOJI€OAHUN;
MPSIMOJIMHEHOE paclpoCTpaHEHHE CBETA, paslioskeHue O0eJIoro cBeTa B CIEKTD;
M3Y4YEHUE CBOWMCTB M300paKEHHSI B TUIOCKOM 3€pKaJie U CBOMCTB M300payKEHUs
npeaMeTa B coOuparomield JinH3e; HAOMIOEHNWE CIUIONTHBIX W JIMHEHYaThIX
CHEKTPOB M3JIyUYEHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
HaOopa OOOpYyJIOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATH XOJI OIbITA U €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOABI MO PYyKOBOJICTBOM I1€/1arora;
IPOBOJUTh TPU HEOOXOIUMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, Ompeaesss
CpelHee 3HAuYC€HHUE U3MEpSAEMOW BEIUYHUHBI (QoKycHoe  paccmosiHue
cobuparouyet JIUH3DL); 000CHOBBIBaTh BBIOOD crioco0a
U3MEPEHMS/ U3MEPUTETBHOTO TPUO0PA;

MPOBOANTH COBMECTHO C TIEIarOTOM HCCIEIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH C UCTIOJb30BAaHUEM TPAMBIX H3MEpPEHU (3aBUCHMOCTH IIyTH OT
BpEMEHH TIPU PAaBHOYCKOPEHHOM JBIDKEHUM O€3 HadaJlbHOM CKOpPOCTH;
nepuofa Koysie0aHW MaTEeMaTHYeCKOTO MasTHHKA OT JUIMHBI HUTH;
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yria MaJeHUs U yria IpeIoMJICHHS OT
yIIia MajeHus): nociae o0CyKAeHus Mo/l PyKOBOACTBOM II€Jjarora rnjiaHupoBaTh
UCCIIEJOBaHUE, COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJyUYEHHOU
3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUAEC TaOMUI[ U TpaduKoB, AenaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

COOTHOCUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUUMH (CPEIHSSI CKOPOCTh
¥ YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOTHOTO
nafeHus, >KECTKOCTh TPYKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MexaHuyeckas paboTa U MOIIHOCTb, 4YacToTa W Mepuoja  KoJjeOaHHit
MaTEMaTHYECKOTO M MPYKHHHOTO MAasTHHUKOB, ONITUYECKas CHJIa cOOMparoiei
JUH3bI, PAJAUOAKTUBHBIM (OH): C TMOMOIIBIO TMeJarora IJIaHUPOBATh
U3MEpEeHMsI; CcOOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJIHATH
U3MEpEeHMs], CJenysl MNPeVIOKEHHONM MHCTPYKIMH; BBIYMCIATh 3HAYEHUE
BEJMYMHBl W AHAIU3UPOBATh MOJYUYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOU
IIOIPETHOCTHA U3MEPEHNU;

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTH TMpHU paboTe C J1abopaTOPHBIM
000pyIOBaHUEM TIOCIE MMPEABAPUTEITHHOTO O0CYKICHUS C MEJarorom;
COTIOCTABJIATh C TIOMOIIBIO T€Jarora OCHOBHBIE TPU3HAKH H3YYCHHBIX
¢uznyeckux MoJeNei: MaTepuanbHas TOYkKa, aOCOJMIOTHO TBEPAOE TEIO,
TOYEUYHBIN UCTOYHUK CBETA, Jy4, TOHKas JIMH3A, TUTAHETapHAas MOJIe]h aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SI7[pa C OTOPOM Ha METOAUYECKUE MaTepUabl;



XapaKTEepU30BaTh TOCIE TPEIBAPUTEIBLHOTO OOCYXKIEHUS C TIeAaroroMm
OPUHIUIBL JACHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha UX omucaHusi (B TOM YHCIE: CIUIOMETP, JATYUKHU IOJIOKEHUS,
PAcCTOSIHUSI M YCKOpPEHUs, paKeTa, 3XO0JIOT, OYKH, MEPUCKOIN, QoToamnmnapar,
ONTHUYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCIOJIb3YsI IM(PPOBBIE 00pa30BATENBHBIE PECYPCHI;
UCIIOJIb30BaTh IMOJl PYKOBOJCTBOM IEJArora CXeMbl U CXEMATHUYHBIE PUCYHKHU
W3YYCHHBIX TEXHUYECKUX  YCTPOWCTB, W3MEPUTEIBHBIX TPHUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB TPH PEHICHUU YYeOHO-TIPAKTUYCCKUX 3a]1ad;
ONTHYECKHE CXEMBI JJIA TIOCTPOCHHUS H300paXKCHW B TUIOCKOM 3epKaje u
coOuparome JuH3e;
OPUBOJUTH MPUMEPHI/HAXOAUTh WH(OpPMAIUI0O O MpUMeEpax MPaKTUYECKOTo
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW KHU3HM  JJIA
obecrieueHns 06€30MacHOCTU MpU OOpaIIeHUH ¢ NpUOOpaMHu U TEXHUYECKUMHU
YCTPONCTBAMU, COXPAHEHUS 3J0POBbS U COOMIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;
OCYILIECTBJISATh  TOJ ~ PYKOBOJICTBOM  Mejarora TOUCK  HUH(pOpMaIuu
dbu3uYecKoro cojaepkaHusi B ceTu MHTepHET, caMOoCTOATENIbHO (HOpMYIUpys
MOUCKOBBIM  3alpoC, HAXOAUTh NYTH  OMNPEICICHUS  JIOCTOBEPHOCTHU
MOJIy4YeHHOU MH(OpMAIIMK HA OCHOBE UMEIOIIUXCS 3HAHUN U JOTIOTHUTEIIbHBIX
VCTOYHHKOB;

= WCIIOJIb30BaTh MPU BHITIOJIHEHUHM YYE€OHBIX 3aJlaHUi OTOOPaHHYIO
NearoroM Hay4yHO-TIONMYJISIPHYIO JIMTEpaTypy (PU3MYECKOro COJepiKaHus,
CIIPAaBOYHBIE MATEPHUAJbl, PECypchl ceTh HTEpHET; BIaAETh NPUEMAMU
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIIUU U3 OJTHOM 3HAKOBOM
CHCTEMBI B IPYTYIO C OTMIOPOM HA aJITOPUTM U YTOUHSIONIME BOMIPOCHI NIEArora;
co3JaBaTh IMOJ PYKOBOJACTBOM Iefarora C OOCYXJIEHHUEM IUIaHa paloThl
MUCHbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(POPMAIMU U3 HECKOJIBKUX
HMCTOYHUKOB (PM3UYECKOTO COJEpKaHUs, MMyOJMUYHO MPECTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM MCCIIEIOBATENbCKOM JEATEIbHOCTH; IPU ITOM TI'PAMOTHO
UCIOJIb30BATh N3YUYEHHBIN MOHSITHIHBIN anmapar u3y4yaeMoro pasjesna Gu3nKu
U COMPOBOXJATh BBICTYIUICHHE TMPE3CHTAIMEel C Y4ETOM OCOOEHHOCTEH
ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
K
Ne HaumeHnoBaHue pa3/iesioB U TeM OJ'II/I‘IGCTB;) ELSL n DJieKTpoHHbIE (HU(POBHIE)
n/n NporpamMmmsbl Bcero p;);oTTp;:ﬂbH“e p;g::;illmeclme o0pa3oBaTejibHbIE PeCypChl
Pa3nen 1. ®u3uka u €€ poJib B NO3HAHUH OKPY:KAKOIIEr0 MHPa
1.1 ®dusnka - HayKa 0 IPUPOIE 2 buGnnorexa LIOK
' YK PHPOA https://m.edso0.ru/7f416194
bubmuorexa [IOK
1.2 PU3MUCCKHC BEMIHHEI 2 1 httDSZ//m.EdSOO.I’U/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 Bubmaorexa LIOK
' https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHavyaIbHbIEe CBeIeHUS] O CTPOEHHUH BellleCTBa
2.1 CTpoeHUe BellecTBa 1 bubmorexa IIOK
' p m https://m.edso0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 5 1 bubmuotexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2 bubmorexa LIOK
: p m https://m.eds00.ru/7f416194
Htoro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka [IOK
3.1 Mexaiieckoe ABIXeHAE 3 https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.2 Muepuus, macca, mioTHocTs 4 1 https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
3.3 Crna. Buer cun 14 1 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
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Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

a1 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlanenue xuaKocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
51 Pabota u momHocTS 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 Hpocrsie Mexanu3MEL S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanmueckas sHeprus 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kourpoabuble IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. TensoBble siBJIeHUS
11 C . 7 bu6mmoreka [JOK
' TPOCEILE H GROHCTDA BelllecTha https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Tennonsie mponecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DneKTpuuecKue 3apsaabl. 3apsHKEHHbIE 7 1 bubnuoreka [IOK
' TeNa v UX B3aNMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub6 OK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 hI'EI'[DJISI/'I;)/TrTe]KZ(EOO ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHTHITTHBTE ABIEHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 MeKTPOMATHHTHAS HALY KL 4 https:/m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOT'PAMME
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9 KVIACC

Nen/m | HaumeHnoBaHue pa3jaesioB U TeEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

NMPorpamMmbl Bcero ;(;;:pr(:ﬂbﬂme II)I;)ﬁi:)Ig)plmecKne o0pa3oBaTejibHbIE PeCypChl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €70 10 1 bubnuoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bu6nuoreka [IOK
12 BaaumonercTre Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
13 3AKOHBI COXPAHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bubmnoreka IIOK
2.1 MexaHndeckue KojaeOaHust 7 3 https://m.eds0o.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHu4eckre BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 2 bubnmnoreka [JOK
' 3JICKTPOMArHuTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
bubmmoteka [IOK
41 3aKOHBI pacIIPOCTPAHEHUs CBETA 6 2 https://m.eds0o.ru/7f41a4a6
bu6nuoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
bu6nuoreka [IOK
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
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Pa3gen 5. KBanToBbI€e IBJIEHUSA

51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 bubmorexa LIOK
' y B https:/m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
5.2 Crpoenue aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpEeHME U 0OOOIICHUE COICPIKAHMS 9 2 bu6mmoreka [JOK
' Kypca pusmuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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