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PABOYAA ITPOTPAMMA

yueOHoro npeamera «®usuka. bazoBblii ypoBeHb»

st oOydaromuxcesa 7-9 Kiaaccos

NMOACHUTEJIbHAA 3ATTMCKA

IIporpamma mo ¢uskke HA yPOBHE OCHOBHOrO O0IIEro o0Opa3oBaHUM
COCTaBJIEHa HA OCHOBE MOJIOKEHHWH W TpeDOBaHWUH K pe3yibTaTaM OCBOEHHS Ha
0a30BOM YpPOBHE OCHOBHOW 00Opa30BATENBHOM MNPOrpaMMbl, MPEACTABICHHBIX B
®I'OC 000, a Taxxe ¢ yuérom (enepanbHoii paboueit mporpaMMbl BOCIHTAHUS U
Konnenuuu npenonasanus yuebHoro npeamera «Dusukay,

Conepxanue mnporpamMmel 1o (usnke HampaBieHO HA (OPMHUPOBAHKE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS M OPraHu3al[ui0 HU3ydeHHus
(GU3NKH HA NEeITENbHOCTHOW OCHOBe. B mporpamme mo (u3nke yUHTHIBAIOTCH
BO3MOKHOCTH yueOHOro mpenMera B peajmsaumn Tpebopanuii ®I'OC 000 x
MJIAHUPYEMBIM JIMYHOCTHBIM H METANPEAMETHBIM pe3yJibTaTaM OOyUeHHS], a TAKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX y4eOHBIX MPEJAMETOB HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHHA.

IIporpamma no ¢u3uke yCTaHABIMBAET pacipenesieHne yuebHOoro marepuana
no rogaM oOydeHus (o Kjaccam), MpeiaraeT MPUMEPHYIO MOCIEN0BATETbHOCTE
W3YUYEHHS T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS NMPEIMETHOTO COAEPIKAHUS H
y4ETe BO3PACTHEIX OCOOCHHOCTEH 00YUAIOIITHXCAL.

[Iporpamma mo ¢usnke paspaboTaHa C IENbIO OKA3aHUS METOIUYECKOU
MOMOIIY YUHUTENIO B CO3aHUU padoyelt mporpaMMel Mo y4eOHOMY MpPeIMETy.

Ouzpka ABIIETCS  CHCTEeMOODPA3yIOMMM UISI  €CTECTBEHHO-HAYUHBIX
y4eOHBbIX MPEIMETOB, MOCKOJBKY (PH3HUecKre 3aKOHBI JIE¥KAT B OCHOBE MPOIIECCOB
M ABJIEHHH, M3yYyaeMbIX XHMHUeH, OHOJOruel, acTpoHOMHEH u (HU3HYECKOH
reorpadueii, BHOCHT BKJAX B €CTECTBEHHO-HAYYHYIO KAPTHHY MHpA,
npenocraeiaser HauOomee scHble O0pa3nbl NPUMEHEHHs HAay4YyHOr0 METOna
MO3HAHUS, TO €CTh CITOCO0A MONYUYEHH A JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 rJIaBHBIX 3a7a4 (PU3HYECKOTO 00Pa30BaHHS B CTPYKTYpe OOINEro
oOpa3oBaHHsA COCTOMT B (POPMHUPOBAHHH E€CTECTBEHHO-HAYYHOW IPAMOTHOCTH H
WHTEpeca K HayKe Yy 00y4arouxcs.

Hsyuenne ¢uzukn Ha 0a30BOM ypOBHE MPEANOJaraer OBJIAJIEHHE
CITIEIYIOIINMH KOMITIETEHTHOCTSIMH, XapaKTEePH3VIOUINMH €CTeCTBEHHO-HAYUHYIO
IPAMOTHOCTB'

e HAYUYHO OOBSACHSTH SBICHUS,



* OIIEHUBATL U TIOHUMATh OCOOEHHOCTU HAYYHOT'O MCCIIEIOBAHNS,
* THTEPIPETUPOBATE AAHHBIE H UCIOJIB30BATh HAYUHBIE 10KA3ATENLCTRA
IUTSI TIOJTyY€HHUSI BBIBOJIOB.

Ienn wusydenus ¢GU3HKM HAa YPOBHE OCHOBHOrO o00Iero odpasoBaHus
onpenenenbl B Konnemumu mnpenomaBanus yueOHOro mnpenmera «®dusmka» B
oOpasoBaTenbHBIX Opranmsanusx Poccuiickoii @enmepauny, peaTH3yIOMIAX
OCHOBHbIe 00I1le00Opa3oBaTeNibHBIE MPOTPAMMBI, YTBEPKIEHHOW  peElIeHHeM
Komierun Munucrepcrea npoceenienns Poccuiickoii Meneparnuu (MpoTokos ot 3
nexabps 2019 r. Ne IIK-4BH).

Henn n3yyenus PpU3HKH:

eIpUOOpETEHUE WHTEpPECA U CTPEMIIEHHsS ODYUaIOUXCA K HAydHOMY
M3YUYEHHIO TPUPOMABbI, PA3BUTHE HX HHTEIUIEKTyAJIBHBIX H TBOPYECKHX
CrocoOHOCTEN;

e PA3BUTHE MPECTABIEHHUH O HAYYHOM METOJE€ MO3HAHUSA U (hOPMHUPOBAHUE
UCCIENOBATENILCKOTO OTHOIIEHHUS K OKPYIKAIOIIHUM SIBJICHUSIM;

» hopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yIbTaTa H3yUEeHHS OCHOB
CTPOEHUs MaTeprH U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

e popMUpOBaHUE TPEACTABIEHUNA O pONU (DU3UKH JUIsl PA3BUTUS JPYTHX
€CTECTBEHHBIX HAVK, TEXHUKH U TEXHOJIOTHH;

epa3BUTHE  MPEACTABJICHHH O  BO3MOXKHBIX  cepax  Oyayuiei
npoheCCHOHAIBHOH IeATEIbHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JajbHENIIEMY O0YUYEHHIO B STOM HATIPABJICHUH.

HocTukeHne 3TUX Lened nporpamMmbl M0 (U3MKE HA YPOBHE OCHOBHOIO

o01ero obpasoBaHusi 00ECIIEUHBAETCH PEIIEHHEM CAEAYIOIIHX 3a4a4:

eNpUOOpETEHUE 3HAHHWA O  JUCKPETHOM  CTPOCHHMHM  BEIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPHYESCKHX, MATHHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

e MPHOOpPETEHNE YMEHHH ONKMCHIBATE U OOBSICHSTH (DPU3HUYECKHE HBJIECHHUS C
HCITONIB30BAHUEM MOJTYYEHHBIX 3HAHWHA,

*OCBOEGHHE METOAOB pELUSHHS TMPOCTEHIIMX pacuéTHBIX 3amad  C
UCIIOIb30BAaHUEM (bU3UUECKITX MOJIENEe, TBOPUYECKUX u
MPAKTHKO-OPHEHTHPOBAHHEIX 33744,

e pa3BUTHE YMEHHI HAOMIONATH MPHPOOHBIE SBJECHHS U BBIMNOJIHATE OIBITHL,
nabopatopubie  pabOThl W OKCIOEPUMEHTANLHBEIE HCCIEHOBAHHSA C
UCIIONB30BAHHEM H3MEPHTENLHBIX MPHOOPOB;

* OCBOEHHE NPUEMOB paboTHl ¢ WHpOpMauHeld (HIMIECKOTO COIEp KAHHS,
BKJIFOYAsi HH(OPMAIIMIO O COBPEMEHHBIX JOCTHKEHHUAX (DPU3UKH, aHAU3 U
KPUTHYECKOE OlleHHBaHUEe HH(OpMaIlnH;



¢ 3HAKOMCTBO €O cepamu npodecCuOHATBLHON AeIATEIbHOCTH, CBA3AHHBIMH C
(U3UKOH, W  COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha
JOCTHKEHUSIX (PU3HUECKOM HAYKH.

Ha wuzyuenune ¢usuku (0a30BbIli ypOBEHb) HA yPOBHE OCHOBHOTO OOIIETO

obpazosanus otBoauTcs 238 yacos: B 7 knacce — 68 uacos (2 yaca B Hezemo), B 8
Kiacce — 68 yacor (2 yaca B Hemenro), B 9 knacce — 68 4acoB (2 vaca B HEAEIIO).

[Ipemnaraemelii B mporpaMme no (u3nke nepeyeHb JadopaTOpHBIX padOT H
OINBITOB HOCHT PEKOMEHIATENLHEIN XapakTep, YUUTEIb eNaeT BEIOOP MPOBEICHUS
nabopaTtopHeiX padOT M ONBITOB C Y4€TOM HWHAMBUAYAJIBHBIX OCOOEHHOCTEH
O0yUaIOIMUXCs, CIUCKA SKCIEPUMEHTANBHBIX 3aJlaHUl, NMpelaraeMbiXx B paMKax
OCHOBHOTI'O rOCYapCTBEHHOTO dK3aMeHa MO (hUBHKE,



COAEPKXAHHUE OBYUEHHUA
7 KIIACC

Pa3zgen 1. ®u3uka u €€ poJib B MO3HAHHHM OKPYKAKOIIEr0 MHPA.

O®us3nka — Hayka o mpupome. SBneHus npuponrel. dusndeckue SBICHUS:
MEXaHHYECKHE, TeIJIOBBIE, JNEKTPUUYECKHE, MATHUTHBIE, CBETOBEIE, 3BYKOBEIE.

®dusnueckre BeauuuHbl. M3MepeHue (u3nUeckux BeNuunH. Dusnueckue
npubopsl. [lorpermnocts n3Mepennii. MexxmyHapoaHas CHCTEMA €IHHHUII,

Kak ¢wusuka #u apyrue eCTECTBEHHBIE HAYKH HM3Y4YalT MOPUPOAY.
EcrecTBeHHO-HAyuUHBIM METON TMMO3HAHKMA: HAOIOJEHHE, MOCTAHOBKA HAYUYHOTO
BOIMPOCA, BBIABIYKEHHE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBICHEHUE
HaOmonaemoro sieHns. Onucanue GU3HUECKUX SBICHAN ¢ TOMOIIBIO MONIETIEH.

HHemoncmpauuu.

1. MexaHUYeCKUe, TEMJIOBBIE, JJCKTPUUECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®usuyeckue MpUOOPHI ¥ MPOLEIyPa MPIMbIX U3MEPEHUH aHAIOTOBBIM H
H(POBLIM MPUOOPOM.

Jlabopamopnsie padomot u onvtmsl.

1. OnpenesieHne LEHBI AEJICHHUS LIKAJIbI H3MEPHUTELHOIrO npubdopa.

2. H3amepeHue paccTOSHUM.

3. HUsmepenue 00bEMA KUAKOCTH U TBEPIOTO TENA.

4. OmnpeneneHne pa3MepoB MaJIbIX TEIl.

5. M3mepenune Ttemmepatrypbl MpU MOMOIIN >KUAKOCTHOTO TepMOMETpa H
JATUHNKA TeMIIepaTyPhl.

6. llpoBenenne mccrmenoBaHus MO MPOBEPKE THIOTE3bl. AATBHOCTb IOJNIETA
LIAPHKA, NYLIEHHOr0 FTOPU30OHTAIEHO, TeM OoJblue, ueM OObIIe BBICOTA
nycka.

Pa3nen 2. IleppoHauajbHbIC CBeACHHS 0 CTPOCHHH BeIlleCTBA.

CrpoeHne BemecTBa: aTrOMBI M MOJIGKYJIBI, WX pa3mepbl. OmbIThI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOECHUE BEIECTBA.

Jleuxkenne uactuy BewecTBa. CBA3b CKOPOCTH JBUIKEGHUS YACTHL[ C
temieparypoi. bpoyHnoeckoe nsukenme, muddysus. BzaumoneiictBue dyacTuil
BEIIEeCTBA. MPUTHKEHNE U OTTAIIKUBAHUE.

ArperatHbie COCTOSIHHSI BEIECTBA. CTPOEHUE ra3oB, >KUAKOCTEH U TBEPJBIX
(kpUCTATHYECKUX) Tell. B3amMOCBSA3p MEKAY CBOHCTBAMH BEIIECTB B PA3HBIX
arperaTHeIX COCTOSIHHSIX M MX ATOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpavuu.

1. Habnrogenune OpOyHOBCKOrO NBHIKEHHSI.



2. Habmionenue muddysun.
3. Habnromenue  gBneHui,  OOBACHAIOIIUXCA ~ MNPUTHDKEHHEM  HJIH
OTTAJIKUBAHHEM YACTHL BEIISCTBA.

Jlabopamopnsie padomr u onvimsl.

1. Onenka pguamMeTrpa aromMa MeETOAOM PSAoB  (C HCIONB30OBAaHUEM

doTorpaduii).
2. OnbITeI MO HAOTIOAEHUIO TEMIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThl O OOHAPYKEHHMIO AEUCTBHUS CHUIT MOJIEKYJISIPHOTO TPUTAKEHUS.
Paszaen 3. /IBH:KeHHe H B3aHMOJAEHCTBHE TeJl.
Mexannueckoe IBHKEHHE. PaBHOMEpPHOE M HEPaBHOMEPHOE IBHIKCHHE.
Ckopocte. CpenHsisi CKOPOCTH IPH HEpPaBHOMEPHOM JBHKeHUH. Pacuér nmytu u
BPEMEHH IBUKEHUSL
Slenenne WHepUHH. 3aKOH HHEpPUWH. B3amMonmelcTBHE Tel KaK IpPHYHHA
W3MEHEeHHs CKOpDOCTH [BIM)KeHus Tejl. Macca Kak Mepa HWHEPTHOCTH TeJia.
IInotHocTs BemecTBa. CBfA3b MIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €AUHUIIE
o0BéMa BelecTna.
Cuna kak xapakrepuctaka B3aumozeiicteus Ten. Cuna ynpyroctd W 3aKOH
I'yka. U3mepenne cuibl ¢ TOMOIIBIO AUHAMOMETpA. fIBJIeHHEe TATOTEHHS W CHIIA
Tsekectd. Cujia TsKeCTH Ha Apyrux miaHerax. Bec Tena. Hesecomocts. CnoskeHue
CHJI, HaNIPaBJIGHHBIX 1O OOHOW TpsmoW. PapHopeicrByrowmas cui. Cuiia TpeHwms.
TpeHne CKOTBKEHUS U TPEHHE TTOKOs. TpeHne B MPUPOAE U TEXHHUKE.
Hemoncmpauuu.
1. HabnrogeHne MexaHHUeCKOro IBHIKEHHUSI TeNa.
2. HU3mepeHne CKOPOCTH NPIMOJIMHEHHOTO IBUKEHUSL.
3. HaOmoneHue SBJIEHHST HHEPIIUH,
4. HabmoneHne n3aMeHEHUsT CKOPOCTH MPH B3aHMOICHCTBHU TEJL.
5. CpaBHeHHe Macc MO B3aUMOJIEHCTBHUIO Tell.
6. CroskeHne CUJI, HaMPaBJIEHHBIX 110 OJHON MPSIMOM.
Jlabopamopnsie padomot u onvtmsl.
1. OnpenenieHne CKOPOCTH PABHOMEPHOrO IBHKEHHUS (LIAPHUKA B JKUAKOCTH,
MOJIENTH AIEKTPHUECKOTO aBTOMOOUJIS M TaK Jaliee).

2. Onpenenenne cpenHell CKOPOCTU CKOJIb’KEHUS OpyCKa WIIM IIApHKa TIO
HAKJIOHHOH IJIOCKOCTH.
Onpenenenne NJIOTHOCTH TBEPAOTO TeNA.

4. OnbBITBI, AEMOHCTPUPYIOIIHE 3aBUCHMOCTH pacTskeHus (nedopmarun)
NPYKUHBL OT TPHJIOKEHHON CHIIBI.

5. OnBITEL, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT
BeCa Tella U XapaKTepa COMPUKACAIONINXCS MTOBEPXHOCTEM.

Paszpen 4. /laBieHue TBEpPABIX Te, SKHAKOCTEH H ra30B.



Jasnenue. CnocoObl yMeEHBINEHNHS W YBEIUUYEHHs naBienus. Jlapnenue rasa.
3aBUCHMOCTb JaBlieHHUs Ta3za oOT oOwbéma, Temmepatypel. llepemaua naBneHus
TBEPIABIMU TEJIAMH, KHAKOCTSAMH W ra3amu. 3akoH llackans. IlHeBmartmueckue
MallluHbl. 3aBUCUMOCTb JABJEHHS KUIKOCTH OT rayOuHbI. [ uapocraruyeckuit
napanokc. Coobiaronmmecs cocyabl. [ uapaBIuyecKie MeXaHu3MEbI,

Atmochepa 3emun u atmochepHoe maBnenme. [lpuduHBI CylecTBOBaHHS
Bo3ayiHoi oOonouku 3emin. Onweitr Toppuuemmun. H3mepenue atmochepHOro
JaBjaeHus. 3aBUCUMOCTh aTMOC(EPHOro TaBJiEHUs OT BBICOTHI HAJlT YPOBHEM MOPSI.
[Tpubope! mns n3mMepeHnus atMOcHepHOTO JaBICHHAS.

JlelicTBHE KUAKOCTH M ra3a Ha MOTPY:KEHHOE B HUX Teso. BriTankusaromas
(apxumenora) cuna. 3akon Apxumena. [lnaBanue ten. BosnyxoriaBanue.

Hemounempavuu.
3aBUCHMOCTE AaBJICHHUS ra3a OT TEMIIEPATYPBL
[lepenaua maBneHus KUAKOCTLIO U Ta30M.

Coo0raroruecs Cocy/asl.
I'mppasnuyeckuii mpecc.
[IposBsienue neicTersg aTMOC(EPHOrO JTaBIEHHS.

A o

3aBHCHMOCTh BBITAJIKUBAIOIIEH CHJIbI OT OOBEMA MOTPY:KEHHOH YACTH
TeJIA U MJIOTHOCTH SKHUIAKOCTH.
PapeHCTBO BHITAIKHBAKOILIEH CHITBI BECY BRITCCHCHHOHN KAAKOCTH.

~

VYcnoBue miaBaHus Tel. MJIABaHWE WM TOTPY>KEHHE TeJl B 3aBUCHUMOCTH
OT COOTHOLIEHUS NJIOTHOCTEH Tena M JKUAKOCTH,

Jlabopamopuste pabomer u onsvimbl.

1. HccnenopaHue 3aBUCHMOCTH BeCa TENA B BOJIE OT 00BEMA MOrPYKEHHOH B
JKUIKOCTh YaCTH Teja.

2. OmpeneneHne  BBITAJIKMBAIOIEH  CHJIBI, OEHCTBYIOWIEH HA  TEJO,
NOTPYXKEHHOE B KUJIKOCTE.

3. IlpoBepka HE3aBUCHMMOCTH BHITAJIKMBAIOIIEH CHIIBI, JEHCTBYIONIEN Ha TEIO
B JKUIIKOCTH, OT MacCChl TeJa.

4. OneITEI, IOEMOHCTPHPYIOILIME 3aBHCHMOCTb BBITAJIKHBAKOIICH CHJIBI,
AEUCTBYIOIEH HA TeNo B SKHAKOCTH, OT OOBbEMa NOrPYKEHHOH B
JKHJIKOCTh YaCTH Teja U OT MJIOTHOCTH JKUAKOCTH.

5. Koncrpyupoeanne apeomerpa WM KOHCTPYHPOBAaHHE JIOAKH H
OonperesieHrne e€ rpy30noa6LEMHOCTH.

Pazagen S. PaGora 1 MOIIHOCTEL., JHEPrHsl.

Mexannueckas padora. MOIHOCTS.

[IpocTbie MexaHW3MBI. pbiuar, OJIOK, HAKIOHHAs IJIOCKOCTh. [IpaBuiio

paBHOBecusi phiuara. llpuMeHeHHE TMpaBHia pPABHOBECHS pbluara K OJIOKY.



«3onoroe mpasuio» wmexanuku. KIIJI mpocteix wmexanusmoB. Ilpocteie
MEXaHH3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprusi. KuHeTtmueckas © TOTEHLHAJbHAsT JHEPTUSL.
[Ipeppainenne oqHOTO BUAA MEXAHUYECKOW SHEPTHH B APYTOW. 3aKOH COXpaHEHUS
SHEPTUU B MEXAHUKE.

Hemounempavuu.

1. IIpumepsl MpOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomsr u onvimol.

1. Omnpenenenne padOTHI CHJIBI TPEHHS MPH PABHOMEPHOM ABIDKEHHH Tela

0 TOPU3OHTAIIBLHON OBEPXHOCTH.
2. HccnenopaHue yCIOBUI paBHOBECHS PbIUara.
3. Hsmepenne KII/] HaKJIOHHON MIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHHS MEXaHHYECKON SHEePruu.
8 KUNIACC

Pazagen 6. TenoBbie siBJICHHS.

OcHOBHbIE TIOJIOKEHUS MOJIEKYJIAPHO--KHHETHYECKOU TEOPHH CTPOEHUS
BemecTsa. Macca W pa3mepsl aTOMOB U MoJieKyd. OMNbIThl, NOATBEP>KAAIOIINE
OCHOBHBI€ MOJIO?KEHHS MOJIEKYJSIPHO-KHHETHUUECKOH TEOPHUU.

Mogenu TBEPAOrO, JKHAKOTO W ra3000pa3sHOro COCTOSHHH BELIECTBA.
Kpucrammueckue u amophubie Tena. OObACHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPMBIX TeJl HA OCHOBE TMOJIOKEHUH MONEKYIAPHO--KHHETHUYECKOH TEOpHH.
CMaunBaHWe U KAaWJUSIPHEBIE sIBJIEHUS. TeIUIoBOe pacilupeHHe U C:KaTHe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOI'O ABUKEHUS
yactul. BHyTtpennss oHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OJHEPIHH:
TeIIoNepenaya u COBEpLICHHUE paboTEI Bunpr TEIJIONePEenayn;
TETLJIONPOBOIHOCTh, KOHBEKIIUS, H3JTyUeHHe.

KomuuecTBo Temnotel. YeiabHas TEMI0EMKOCTh BelllecTBa. TermioodMeH u
TEIJIOBOE paBHOBecHe. YpaBHeHHe TemaoBoro Oamanca. Ilnasienme w
OTBEPACBAHHE KPHUCTAUIMYECKMX BELIECTB. YAeNbHAas TENJ0Ta MJIaBJICHHUSL.
IMapoobpasoBanne u kxoHaencanus. HMcnapenue. Kunenue. ViensHas Tteruiora
napooOpa3oBaHud. 3aBHCUMOCTb TEMITEPATypPbl KHIEHHS OT aTMOChepHOro
TABJICHUS.

BrnaxkHocts BO3MYXA.

OHeprus TOIUIMBA. YJieJibHAsI TEMI0Ta CTOPaHUS.

[Mpunmuner pabotel TemmoBeix apuratenedi KIIJ| TemmoBoro peuraresns.
TennoBble IBUTATENN U 3aLIMTA OKPY>KAIOLIEH Cpebl.

3aKOH COXpaHEeHUs W MPEeBPaIleHNs SHEPTUH B TETLJIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. Habnrogenune OpOYHOBCKOrO NBHIKEHHSI.
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10.
11.
12.
13.

Habmonenue quddysun.

Habnrwonenue spneHnii CMAUUBAHUS H KATTHJUTAPHBIX SBJIEHUH.
HabnroneHue TemioBoro paciudpeHns Tel.

H3MeHenue napiieHHs] ra3a MpH H3MEHEHHU O0BEMA M HArpeBaHUU HIIA
OXJIAMKIACHU U,

IIpaBuna u3MepeHus TeMIIepaTypPhL.

Busel Tennonepenaun.

OxaxkieHre MPH COBEPIIIEHNH PabOTEHI.

Harpepanue npu coBepIrieHun pabOTEl BHEIIHHMU CHJIAMH.
CpaBHeHHE TEILIOEMKOCTEH PA3JINYHBIX BELIECTB.
Habmonenue kuneHus.

HabnrogeHune mocToSHCTBA TEMITEPATYPEI IPH IIJIABJICHHH.
Mopaenu TerUIOBbIX OBUTATENEH.

Jlabopamopnsie padomr u onvimsl.

1.
2.
3.

10.
11.
12.
13.

OnbITEL O OOHAPYIKEHUIO TEUCTBUS CHJT MOJIEKYISPHOTO MPUTSKEHHUS.
OnbITE 10 BEIPAIIUBAHUIO KPUCTAJUIOB IIOBAPEHHON COJIM WITH caxapa.
OneITel 10 HAOMIOAEHHIO TEIJIOBOIO PACIIMPEHHS Ta30B, JKUIKOCTEH H
TBEPOBIX TEJI.

OnpeneneHne gaBIeHAS BO3AyXa B OaJNIOHE MIMPHIIA.

OnbITEI, AEMOHCTPUPYIOIIHE 3aBUCHMOCTH NABJIGHHS BO3AyXa OT €ro
00bEéMa U HArPEBAHHUS MJIH OXJIAKICHHUS.

IIporepka rumoTe3sbl JUHEHHONW 3aBUCUMOCTH JUTHHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPUUECKON TPYOKe OT TEMIIEPATYPhIL.

Habnionenve wu3MeHeHHs BHYTPEHHEW OHEPrMM Tejda B pe3yibTaTe
TeIIonepeaady u padoThl BHEITHUX CHJL,

Uccnenosanue sSBIeHHsA TEIOOOMEHA MPH CMEIIMBAHHH XOJOOHOH H
ropsiuei BOJEI.

Onpenenenne  KOJWYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOH  MpH
TEIIOOOMEHE C HArPEThIM METAJLUTHYSCKUM IUTIHAPOM.

Onpenenenne yaenbHONW TEMIOEMKOCTH BELIECTBRA.

HccnenoBanue npoluecca ncnapeHust.

Onpenenenne OTHOCUTENBHON BJIAYKHOCTH BO3AYXA.

Onpenenenne yaenbHONW TEIIOTHI TJIABJISHUS JIBIA.

Pazgen 7. DnekTpuyecKHe H MATHUTHDIE SIBJICHHS.

OnekTpuzanusa Ten. JlBa poaa 3neKkTpHUecKHX 3apsanoB. BzauMoneinctBue
3apsuKeHHBIX  Tenl.  3akoH KynoHa (3aBHCHMOCTE CHJIBI  B3aHMOICHCTBUS

3aPAKCHHLBIX TEJI OT BEJIMUYMHEL 3apAA0B H PACCTOAHHUA MEKOY TeJ'IaMI/I)‘

Onektpudeckoe mone. HanpsskéHHocTs anexktpudeckoro mojs. [lpunnun
CYMEPHO3HIIHN MEKTPHUICSCKUX MOJIeH (HAa KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpryecKkux 3apsafoB. DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsl.
Crpoenne artoma. IIpOBOOHUKM W JHANEKTPHKH. 3aKOH  COXPAHEHHS
AJIEKTPHUUECKOro 3apsiaa.

ONeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
HUcrounnxn moctosaHOro TOKA. JIEHCTBUS 3JEKTPHYECKOTO TOKa (TEMIOBOE,
XUMHYECKOE, MATHUTHOE). DJNEKTPUUESCKIH TOK B JKHUIKOCTSX M ra3ax.

Onektpudeckas 1enb. Cuyna  ToKa.  DJNEKTPUUECKOE  HAIpshKEHUe.
ComnportuBieHrne NPOBOAHUKA. YJIeNbHOE CONpPOTHUBJIeHHE BemiecTBa. 3akoH Oma
misi  ydactka nenu. IlocnepmoBatenbHOoe U HmapajuieNbHOE — COCIHMHEHUE
MIPOBOOHHKOB.

Pabora ¥ MOIMHOCTE JJIEKTPUYECKOro TOKa. 3akoH Jhxoyns—Jlenna.
DNeKTPUYECKHE [EMH U MOTPEOUTENH IEeKTpUUecKoii sHeprun B ObITy. KopoTkoe
3aMBIKAHHE.

I[loctosuuble  MarHuThl.  B3aumojeiicTBUE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe noje. MarHuTHOE moyie 3eMJIM U ero 3HaUEHUe NJI JKU3HU Ha 3eMUie.
OneiTr  Opcrena. MarHutHoe 1mone 3JeKTpuueckoro Toka. llpuMmeHenune
DJIEKTPOMArHuTOB B TeXHUKe. J|elicTBHe MarHuTHOTO TTOJISl Ha MPOBOIHUK C TOKOM.
DNeKTpOoJBUTaTeNb MOCTOSIHHOTO ToKa. HMcmosb30BaHME JeKTpOoABUraTesied B
TEXHUUCCKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter Dapanes. fAeneHre deKTpoMarHuTHON HHAYKOuH. IIpapuno JleHna.
DneKTporeHepaTop. CrocoOnI MOJTyYeHU s DIIEKTPHYECKON SHEPTUU.
DNEeKTPOCTAHIINU HA BOROOHOBISIEMBIX UCTOUHHUKAX SHEPTHU.

Hemoncmpauuu.

DNekTpU3alus Tel

JIBa poaa 3MEeKTPUUECKHX 3aPAIOR H B3aUMOJIEHCTBHE 3apIKEHHBIX TEJl.
Y CTPOHUCTBO U ICHCTBUE JIEKTPOCKONA.

DnekTpocTaTH4ecKast HHIYKITHS.

3aKOH COXpaHeHUs AJIEKTPUUECKUX 3aPsiIOB.

IIpoBONHUKY U AUBICKTPHUKH.

MopenupoBaHHE CHIIOBBIX JIMHUH SJICKTPHISCKOTO MOJIS.

HcTouHrKN MOCTOSSHHOTO TOKA.

JleficTBUS DIEKTPUUECKOTO TOKA.

£ X N U R W N e
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. DNEKTPUUYESCKHI TOK B KUIKOCTH.

11. ['a30BbI pa3ps.

12. U3MepeHue CUIIBI TOKA aMIIEPMETPOM,

13. U3MepeHne 3IeKTPUIECKOrO HANPSKEHUS BOJIBTMETPOM.

14. PeocTtaT u MarasuH CONIPOTUBJIEHUH.

15. BzaumoencTere NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHi ¢ HEBO3MOKHOCTH Pa3AeICHHS MOIKOCOB MarHUTA.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MopnenupoBaHre MAarHUTHBIX TIOJIEH TOCTOSTHHBIX MarHUTOB.

OneiT Ipcrena.

MarHuTHOE IMoJIe TOKA. DJIEKTPOMATrHHT.

JlelicTBre MarHuTHOTO MOJisl HA POBOJIHUK C TOKOM.,

DNEeKTPOABUTATE b MOCTOSHHOTO TOKA.

Hccnenoranue SBiIeHUS 3J€KTPOMArHUTHON HHAYKIIUH.

OneiTer @apanes.

3aBUCHUMOCTE HAalpaBlIeHUs] HWHIYKIIMOHHOT'O TOKa OT YCJIOBHH €ro
BO3HHUKHOBEHHS.

DJIeKTpOoreHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopnsie padomr u onvimsl.

1.

A

10.
11.

12.

13.

14.

15.

l16.

OneiTel MO HAOMIONEHUIO DSJEKTPU3ALMHA TeJI HWHAYKIHEH U MpH
COMPUKOCHOBEHHH.

Hccnenoranvue pAelicTBUS DJAEKTPUYECKOTO MOJS HA MPOBOAHUKH U
TUAEKTPUKH,

COopka u mpoBepka pabOThI AMEKTPHYECKOMN IIEMH MOCTOSHHOTO TOKA.
H3smepenne u perynupoBaHre CHUJTBI TOKA.

Hsmepenne u perynupoBaHre HATTPSKEHUSI.

Hccnenopanue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO 4epe3 PEe3UCTOop, OT
COMPOTHURJICHHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEeMOHCTPHUPYIONIHE 3aBUCHMOCTE BJIEKTPUUECKOTO
COMPOTUBJIEHUS TPOBOAHUKA OT €ro JUIMHBI, TUIONIAAH TOMEPEUHOrO
CEUCHHS U MaTepHasa.

[IpoBepka mnpaBuia CIOXKEHUS HAMPSHKEHWH TPH TOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia A7l CHJIBI TOKA TNPH NapajlIeIbHOM COSOUHEHHU
PE3UCTOPOB.

Onpenenenne padOTHI AJEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH 3JIGKTPUYECKOI'O TOKA, BBIACISIEMOH Ha
pesucTope.

Hccnenopanue 3aBUCUMOCTH CHJIBI TOKA, HIYMIErO Yepe3 JIAMIIOUKY, OT
HaNpPsKEHUS HA HEH.

Onpenenenne KIIJ HarpeBarers.

Hccnenopanne MarHuTHOT'O B3aMMOJEHCTBUS MTOCTOSTHHBIX MAarHUTOB,
H3yuenne MArHATHOrO TMOJiS TOCTOSHHBIX  MArHUTOB MpPH  UX
Oo0BbenMHEHNH U Pa3Ae/ICHAH.

Hccnenosanue nencTBrs AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITEI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI  B3aMMOIEH CTBUS
KAaTYLIKH ¢ TOKOM M MarHATa OT CHJIBI TOKA M HANpPaBJICHUS TOKA B
KaTyLIKe.

18. M3yuenue aelicTBUsS MarHU THOTO NOJISl HA MPOBOAHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 usyueHue padoThl 3J1EKTPOIBUTATENS.

20. U3mepenne KII/] smekTpoABUraTeIbHON YCTAHOBKH.

21. OOBITEI IO HUCCHENOBAHUKD SBJIEHUS JJIEKTPOMArHUTHOW WHIIYKIIHH;
HCCIeOBaHUEe W3MEHEHWNW 3HAUeHWUs] W HANpPaBJIeHUs] UHAYKIHMOHHOTO

TOKA.
9 KJIACC

Pazgen 8. Mexann4yecKkHe sIBJICHHS.

Mexannueckoe nemkeHne. MarepuaneHas Ttouka. (Cuctema orcuéra.
OTHOCHTENTEHOCTE MEXaHWUeCKOro MABWXKeHus. PaBHOMepHOe mNpIMOIMHEINHOE
neukeHne. HepaBHoMepHOe npsMoNuHEiTHOe nBuskenue. CpeaHsas 1 MrHOBEHHAs
CKOpPOCTb TeJ1a IPH HepaBHOMEPHOM IBUKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeliHOe nBukeHue. (CBoOomHOE
nanenue. OneiTel [anumnes.

ParnOMepHOE mBHKEeHHEe MO OKpy:kHOCTH. Ilepmon m wactora obpareHus.
JluneliHas u yrioeas ckopoctH. LIieHTpocTpeMHuTENIbHOE YCKOPEHHE.

Ilepesiii 3akoH HetoToHa. Bropoit 3akon Herotona. Tperuit 3akon Herotona.
[IpuHUMIT Cynepno3uLry CUJl.

Cuna ynpyrocru. 3akoH ['yka. Cuna TpeHus: CHila TPEHHS CKOJIbKEHHS, CHlla
TPeHUs TOKOsI, APYTHe BUbI TPEHUSL.

Cuna TSKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpPEHHE CBOOOTHOrO
naneHus. Jsmxxenue mnaneT Bokpyr Comnna. Ilepas kocMmueckass CKOPOCTB.
HesecomMocTh u neperpysku.

PaBHoBecne matepuansHOi Touku. AOCOMIOTHO TBEpnMoe Teno. PaBHoBecue
TBEPIOTO TeJa C 3aKPCILUIEHHON OCBIO BpallleHuA. MoMeHT cuuibl. LIeHTp TskecTH.

HNmnynec tena. U3menenne mmnyneca. UMnynbc Crtbl. 3aKOH COXPAHCHHS
UMNyJibca. PeakTHBHOE ABUKEHHE.

Mexanuueckas padoTa W MOIMHOCTh, PaboTa CUJI TAKECTH, YNPYTOCTH,
tperusi. Csazb dHeprun u padbotel. [loTeHMaIbHAS dHEPrHsl Tea, NOAHSITOrO Hal
MOBEPXHOCTERIO 3eMJid. lloTeHnnaapHas sSHeprus cxxaTol npyxkuHel. Kunetndeckas
sHeprusi. Teopema 0 KUHETHUECKOW SHEPruu. 3aKOH COXPAHEHUS MEeXaHHYeCKOU
SHEPruu.

HHemoncmpauuu.

1. HabnroneHne MexaHuuecKoro JABHKEHHUS TeNa OTHOCUTEHHO PA3HBIX TeEJ

OTCUETA.
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8.
S.

10.

11

CpaBHenne nyTeil W TPaeKTOPHil ABUMKEHHS OJHOTO W TOTO e Tesa
OTHOCUTENBHO Pa3HbIX TEJI OTCUETA.

H3mepenne CKOPOCTH U YCKOPEHHUS IPSIMOJHHEHHOTO ABHUKEHUSL.
Hccnemoranue npu3HakOB PAaBHOYCKOPEHHOTO JIBUKEHHSL.

HaGnronenue qBMKEHMS Tea MO OKPYKHOCTH.

Habmonenne MexaHUIECKUX SBJICHUH, IIPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHU
OTHOCUTEJILHO KaOUHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl TeNla M IEHCTBYIOIIEH Ha HEro
CHUTBL.

Habnionenue papeHcTBa CUJT TPU B3aUMOJEHCTBUH TEN.

UsmeneHne Beca Tea mpru YCKOPEHHOM IBHKEHUH.

Ilepenaua nuMmmynbca nNpy B3aUMOACUCTBHH TEJ.

. IIpeoOpa3oBanus SHepPruK Mpu B3aUMOJAEUCTBHH TEIL.
12.
13.
14.
15.
le.

CoxpaHeHHe UMITYJIbCA TIPH HEYIPYTOM B3aUMO/IEHCTBUH.

CoxpaHeHne UMITyJIbCA IPU A0COMIOTHO YIIPYTOM B3aUMOACHCTBHH.
HabnioneHve peak TUBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUH MTPHU CBOOOTHOM MaJEHUH.
CoxpaHeHne MEXaHHYECKOH SHEPTUU MPH ABHKEHUH Tejla MO ASHCTBHEM
NPYKUHBI,

Jlabopamopnsie padomr u onvimsl.

1.

KonctpyupoBanue TpakTa AJjis pasroHa M JAJbHEHIIEro paBHOMEPHOrO
ABHIKCHH S HIAPHKA HIIH TCIICKKH.

Onpenenenne cpeaHed CKOPOCTH CKOJIbJKEHHST OpycKa HIIM JIBHKEHHS
IAPUKA MO HAKJIOHHOU MJIOCKOCTH.

OnpeneneHne yCKOpeHHS Tela IPH PABHOYCKOPEHHOM IBHIKEHHUH IO
HaKJIOHHOM MJIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH MYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
OBHKEHHH 0e3 HAuaJbHOH CKOPOCTH.

IIpoBepka ruUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM [BIKEHHH 0e€3
HAaYAJILHOU CKOPOCTH NYTH OTHOCATCA KakK pian HEUYETHBIX YUCECII, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTUHAKOBHI,

HCCHGZ[OB&HI/IC 3aBUCHMOCTH CHJIBI TPCHUA CKOJIBZKCHHSA OT CHIIBI
HOPMAJIEHOI'O JIABJIEHHS.

Onpenenenne k03pGULIMEHTA TPEHUSA CKOJTbKEHUS,

Onpenenenne xKECTKOCTH IIPYKUHBL.

Onpenenenue pabOThI CHUJIbI TPEHUS MPH PABHOMEPHOM JBH)KEHHH Tella
o FOpHSOHT&J’ILHOﬁ MMOBEPXHOCTH.



10. Onpenenenue pabOThI  CHUJIBI  YIPYrOCTH 0PH MNOABEME TIpy3a C
HCMOTB30BAHUEM HETOBHIKHOTO H TTOABUKHOTO OJIOKOB.

11. M3yueHue 3ax0Ha COXpaHEHUs SHEPTHH.

Pa3znen 9. MexannueckHe K0Jie0aHHsI H BOJIHBI.

KonebatenbHoe nemxkenne. OCHOBHBIE XapPaKTEPUCTHKH KONEOAHU: TEPUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4yecKuil U NpyKUHHBIA MasTHUKHU. [IpeBpamenue
SHEPTUHU MPH KOJeOATENLHOM JABHKEHHH,

3atyxaronine — konebanus.  BoiHykneHHnoie — konedbanus.  Pesonanc.
Mexannueckue BojHBL (CBONcTBA MexaHWueckux BOJIH. IlpomonbHble U
MonepeyvHsle  BOJHBL  J[TMHA BOJHBEI W CKOPOCTE €& paclpOCTPaAHEHHSI.
MexaHnyecKkHe BOJIHBI B TBEPAOM TeJe, CEUCMUYECKHE BOJIHBIL.

3ryk. I'pomxocTe 3Byka m BeICOTa TOHA. OTpaskeHme 3Byka. MH(pasByk n
YIBTPA3BYK.

HHemoncmpauuu.

1. Habmomenune xonebaHWM Ten MOA ASHCTBHEM CHJIBI TSHKECTH M CHIIBI
YIPYTOCTH.

Habnionenue konebanuii rpy3a Ha HUTH U HA MIPYKUHE.
HaOntoieHue BoIHYKIEHHBIX KOJIeDaHUI M pe30HaHCa.
Pacnpoctpanenne mpoaoabHBIX H MOMEPEUHBIX BOJIH (HA MOEIH).
HabnioneHue 3aBHCMMOCTH BBICOTHI 3BYKA OT YaCTOTHI.

o U~ W

AKyCTUYECKUM PE3CHAHC.
Jlabopamopnsie padontvl u onvinisl.
1. OnpenesnieHne 4YacTOTBI W HEPHOAA KOJEOAHHH MATEMATHUYECKOTO
MasITHUKA.
2. OnpenesneHue 4aCTOTHI U IEPUOAA KOJIeOaHUIT MPY>KUHHOTO MasiTHUKA.
3. Uccnemomanme 3aBHCHMOCTH meprona KonebaHuH MOABEIIEHHOTO K HUTH
rpy3a OT JUTMHEI HUTH.
4. HccnemoeaHue 3aBUCUMOCTH MepUOA KOonebaHui MPYKMHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHMMOCTH NepHoaa KojedaHuM rpy3a, MOABELIEHHOrO K
HUTH, OT MacChl I'py3a.
6. OnbITBI, JAEMOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuona  KoneOaHui
NPYKHHHOTO MAITHHUKA OT MACCHI IPy3a U KECTKOCTH MPYKUHBEL.
7. U3mepenue yckopeHus cBOOOIHOIO MajieHus.
Pazaen 10. DjekTpOMArHHTHOE MOJIE H 3J1€KTPOMATHHTHBIE BOJIHBI,
OJIeKTpOMAarHUTHOE  TOJIe.  OJJIeKTpOMarHuTHele  BoaHBL  (CBOlicTBa
anexkTpoMmarHuTHeIX BOJH. Illkanma snexkrpomarnutHbelx BOJH. HMcmonmb3oranue
AJEKTPOMArHUTHBIX BOJIH JUTSI COTOBOH CBSI3H.



OnekTpoMarHuTHasi npupoga cBeta. Ckopocte ceBeta. BonaHOBbIe CBOMCTBa
CBeTA.

Hemoncmpauuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJTH.

2. BOsHOBEBIE CBONUCTBA CBETA.

Jlabopamopnsie padomot u onvtmsl.

1. M3yyeHne CBOWCTB BJIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOMIIEHOTO

tenedoHa.

Pasznen 11. CeeroBbie 9BJICHHS.

JlyueBas  mozmens  cBera.  HMcrounuku ~— cBera.  llpsamonunerHoe
pacnipoctpaneHue ceera. 3atmenusi Connua u Jlynsl. Otpaskenue ceera. [lnockoe
3epKaJio. 3aKOH OTPaKeHHs CBeTA.

IIpenomnenune cBera. 3aKOH MpesioMJeHUs cBeta. llonHOe BHYTpeHHee
oTpakeHne cBera. Fcnonp3oBaHWe TMOJHOTO BHYTPEHHErO OTPAXKEHUS B
ONMTHYECKUX CBETOBOJAX.

Jluaza. Xom nyueli B guH3e. OnTuueckas cHcTeMa ¢oToanmapara,
MUKPOCKONa M TeJjieckoma. [na3 kak onTudeckas cucTeMa. bIu3opykocTs u
JATTbHO30PKOCTb.

Pasnoxkenne Oemoro cBera B cmektp. Omnwitel Heiotona. CroikeHue
CHEKTpaJIbHEIX BeTOB. Jlucnepcus ceera.

HHemoncmpauuu.

[IpsMonuHeHOE pacnpOCTpaHEHUE CBETA.

OTtpaxeHnue ceera.

[Tonyuenue uzobpaskeHUii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue crera.

OnTtuueckuii CBETOBO.

Xon nyyei B cOOMparolIei TUH3E,

Xon nyyeH B pacCEUBarOLIEH JIMH3E.

[Tonyuenne n300paskeHAN ¢ TTOMOLIBIO JIHH3,

IMpunuun aeficteus poroanmnapara, MUKPOCKONA U TEJIESCKOMNA.
10. Monens rnasa.

11. Paznoskenue Oenoro ceBera B CIIEKTP.

L o N AW N e

12. ITonyyenue Henoro cBeTa mpu CAOKEHUH CBETA PA3HBIX L[BETOB.

Jlabopamopusie padonivl U onvimbL

1. HMccmenoBanue 3aBHCHMOCTH yIJIa OTPaKEHHS CBETOBOrO Jy4da OT yria
NaacHUs.

2. U3yueHue xapakTepPUCTUK M300pakeHUs MPEAMETA B MIIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTU YIJIa NMPEIOMJIEHUS CBETOBOrO Jy4a OT yrja
NaJCHUS HAa TPaHUIE KBO3LyX—CTEKIION.



4. TlonyueHnue H300paKeHHH C TOMOIIBIO COOHPAIOIIEH JTUH3L.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONMTHYECKOH CUITbI COOMparomieit
JINH3BI.

6. ONBITEI O PA3IOKEHUIO OEJIOro CBETa B CHEKTP.

7. OOBITEI MO BOCHPHATHIO LBETA MPEAMETOB MPH MX HAOMIONEHHUU 4Yepes
IIBETOBLIE (DHITBTPEI.

Pa3nen 12. KpaHToBbBI€E SIBJICHHSIL.

Onwitel Pesepdopna u mianerapHass mojens aroma. Monens aroma bopa.
Hcnyckanue u nornoienne ceeta atoMoM. KBaHTel. JInHelyaThie CIEKTPHL

PannoaktueHOCTE. Anbda-, Oeta- u ramMmma-usnydenus. CTpoeHHe aTOMHOrO
sapa. Hyxnonnas wmopens aromHoro sapa.  HMzortonel.  PannoakTuBHBIE
npespatneHusd. llepuon nonypacnaza aTOMHBIX siAEp.

AnepHele peaKuH. 3aKOHBI COXPAHEHHs 3apsSO0BOr0 U MACCOBOTO UHCEIL
DHeprus CBs3u aTOMHBIX siaep. CBsa3b Maccel W dHepruu. Peakiuu CHHTe3a U
nenenus siaep. Mcrounukm sneprun ConHIa v 3BE31.

AnepHas sHepretuka. JlelicTBHsA paauOaKTUBHBIX H3IYUYCHHH HA JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHoexTpbl H3IyUEHHUS U TTOTJIOUICHUS.

2. CmekTpel pa3IMYHBIX Ta30B.

3. CmekTp BOZOpOAA.

4. Habnronmenue TpekoB B kamepe Bunbcona.

5. Pabdora cuérunka HOHUIMPYIOLINX H3IYUESHHUH.

6. Perucrpaius u3nyueHusi MpUPOTHBIX MUHEPAJIOB U MIPOIYKTOB.

Jlabopamopnsie padontvl u onvinisl.

1. HabnropgeHne CIIOMIHBIX W JIMHEHYATHIX CIIEKTPOB H3TYUECHHUS.

2. HUccnepnoranue TpeKOB: W3MepPEHHE HHEPrHWH YaCTHIBEI MO TOPMO3HOMY

nytu (o dotorpadusim).

3. Usmepenue pagnoakTHBHOTO (PoHA.

I[MoBTOpHTELHO-0000 A IIHI MOIYJIb.

[ToBTOpHTENEHO--0000IIAIOIINN MO TYJIb TPEAHA3HAYUEH /TSl CHCTEMATH3allUU
U o0OOIIeHHsT TMPEeMETHOrO  COAEPKAHHWS WM ONbITA  AEATEIIbHOCTH,
NPUOOPETEHHOrO MPH M3YUYESHHUH BCEro Kypca (PH3MKH, a TAKKE AJis MOATOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY OJK3aMeHy 1o (u3uke s OO0yqaromuxcs,
BBIOPABIIUX TOT yUEOHBIH MPEAMET.

IIpu u3ydyeHUN TAHHOT'O MOXYJIA PEaU3yIOTCA U CHCTEMaTH3HPYIOTCS BUIBI
JIESTENIBHOCTH, HA OCHOBE KOTOPBIX 00ECIeUunBaeTCs NOCTHKEHHE TTPEAMETHBIX U
METanpeAMETHBIX  MJIAHHPYEMBIX  Pe3yJbTaTOB  O0yueHus, (GopMupyercs
eCTECTBEHHOHAYUHAsI TPAMOTHOCTh. OCBOEHHE HAYUHBIX METOIOB HCCJICIOBAHUS



ABJI€HHI NPHPOILI M TEXHUKH, OBJIAJEHHE YMEHHSIMH OOBSCHSTH (PU3HUYECKHE
SBJICHHUS, TNPUMEHSS IMOJYYEHHBIC 3HAHWA, pPelaTe 3ajaud, B TOM YHCHE
KAQUEeCTBEHHBIE U AKCIIEPUMEHTAJILHBIC.
[IpuHuunuanbHO JIeSTeNIEHOCTHBIN XapaKTep JAHHOrO pas/iena peau3yercs
32 CYUET TOro, YTO OOYdYalOIIMECd BBIMOJHSIOT 3a7aHHd, B KOTOPBIX HM
Ipenyiaraercs:
HA OCHOBE IIOJYUYE€HHBIX 3HAHWM pacHO3HABATE H HAYYHO OOBACHATH
(huzHYecKHe IBJIEHHS B OKPY KAOIIel IPHPO/IE U MOBCEIHEBHOMN YKU3HH,
HCIIOB30BATh HAYUHEIE METOAB!I HCCIEIOBAHNS (PU3NUECKUX SBJICHHI, B TOM
YHCJIE AJIs1 IPOBEPKU THIIOTE3 U NOJYUEHUS] TEOPETUUECKUX BBIBOJOB,
OOBICHATL HAy4YHbIE OCHOBBI HauOOJiee BaKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMEP, NPAKTAUYECKOTO UCIIONB30BAHUA PA3IMUHBIX HCTOUHHKORB
SHEPruM HA OCHOBE 3aKOHA MPEBPALLEHHS U COXPAHECHHUSI BCEX HU3BECTHBIX BHUIOB
SHEpPrUM.



IVIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3HUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

HNayuenue huzmkyu Ha ypOBHE OCHOBHOrO 00IEro odOpa3oBaHUs HAINPABIEHO

HAa NOCTUKEHHE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00Pa30BATENBHBIX
PE3yJIbTATOB.

B pesynbsrare nayuenus GU3MKH HA yPOBHE OCHOBHOIrO 0011ero o0pa3oBaHus

y obyuarorierocs 0yayT copMHpPOBaHBI CIEAYIONIHE THYHOCTHBIE PE3YNbTAThI B
YACTH:

1) IATPHOTHYECKOr0 BOCIHTAHHUA:

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKOHN
(bu3rUecKoii HAyKH,

— I[EHHOCTHOE OTHOLIEHHE K TOCTHYKEHHSAM POCCHHCKHX YUEHBIX--(DHU3HKOB,;

2) rpaskaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSI:

— TOTOBHOCTH K AKTHBHOMY YUYaCTHIO B OOCYKAEHHU ODOIIECTBEHHO 3HAYHMBIX
U OTHYECKHX mnpodJieM, CBA3AHHBIX C TPAKTHYECKUM IIPUMEHEHHEM
TOCTHKEHUH (PU3UKH;

— OCO3HAHWE BAYKHOCTH MOPAJBHO--3THYECKUX MPHHLMIIOB B ACSITEILHOCTH
YYEHOT O,

3) 3C¢TeTHYECKOr0 BOCITHTAHHUSA:

— BOCIIPHUSITHE ICTETHUECKUX KA4eCTB (DPU3MUECKONW HAYKW. €€ rapMOHUYHOTO
MOCTPOEHU A, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT O MO3HAHHS:

— OCO3HaHHE LEHHOCTH (PU3MUECKOH HAYKH KAaK MOLIHOIO HHCTPYMEHTA
MO3HAHWSI MHUPA, OCHOBBI PA3BUTUS TEXHOJIOTHM, BaKHEMINEH COCTABJISIOLIEH
KYJIbTYPBI;

— pasBUTHE HAYYHOH JIFOOO3HATENBPHOCTH, HMHTEpeca K HCCIeIOBATEIbCKOM
OeATEIIbHOCTH,

S) dopvupoBaHHs  KYJBTYPbI 3A0POBbS H  3MOLMOHAJLHOIO
0J1aronmoJIy4Hs:

— OCO3HaHHE LEHHOCTH 0e3omacHoro obpas3a JKH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXKHOCTH MPaBmJl 0E30MacHOr0 IOBENCHHs Ha
TPAHCMOPTE, HA AOPOrax, C HJEKTPUUECKHM U TEMJOBBIM ODOPYIOBAaHHEM B
TOMAIITHUX YCIIOBHSAX;

— chopmMupoBaHHOCTE HaBbIKa pedriekCHu, NpPHU3HAHHE CBOETO IIpaBa Ha
OMOKY U TAKOI'O K€ MPaBa y APYyroro 4ejaoBeKa,;

6) TPyA0OBOro BOCIIHTAHHA:

— aKTHBHOE y4YacTHe B pEIIleHHH NPaKTHYeCKuX 3anau (B paMKax CeMbH,
oOpa3oBaTelbHON  OpraHM3alliH, Tropoja, Kpas) TEXHOJNOTHYECKOH W



COITHAJILHOM HAIMPABJIEHHOCTH, TPEOYIOMIMX B TOM 4YHCIE U (PH3MUECKHX
3HAHUII,

e — HHTEPEC K MPAKTHYSCKOMY H3YUEHHIO IPOodecCchii, CBI3aHHEIX ¢ (PU3HKOI;

e 7)3K0JIOrHYECKOr0 BOCITHTAHHS:

e — OpHEHTALMs HA NpPUMEHeHHe (PU3NYUECKUX 3HAHWUW TS PELUeHHs 3a7a4d B
o0JIAaCTH OKPYIKAIOIIEH Cpenbl, TJIAHUPOBAHUS MOCTYNKOB U OIEHKH HX
BO3MOJKHBIX MTOCIEACTBAN I OKPYIKAIOIIEH CPEbI;

e — OCO3HAHHE TNIODATBHOTO XapakTepa JKOJOTHYECKHX MPoOJeM W myTeH HX
pelleHus,

e 8) azanTanHH K H3MEHSIIOIIMMCS YCJOBHSIM CONHAJBHOH M NPHPOAHOMH
cpeabi:

e — moTpebHOCTE BO B3aUMOACHCTBUH MPH BHINOJHEHHH WCCICOOBAHUH U
NPOEKTOR (DU3UYECKOW HANPABJIEHHOCTH, OTKPBITOCTH OMNBITY M 3HAHHSIM
IPYrux;

e — TMOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO
OEATEIBHOCTE,

e — noTpedHOCTE B (POPMHPOBAHIH HOBBIX 3HAHHH, B TOM YKClie (GOPMYIHPOBATE
UJIEH, MIOHSITHSI, THIIOTE3RI O (PU3MUECKUX OOBEKTAX U SBJICHUSAX,

e — Ooco3HaHHEe Ae(UIIMTOR COOCTBEHHBIX 3HAHHH H KOMIIETEHTHOCTEH B 00JaCTH
¢duznky;

e — IUIAHHPOBAHHE CBOETO PA3BUTHSI B MPHOOPETEHHH HOBBIX (DH3HUESCKUX
3HAHHHA,

e — CTpEMJIEHHE AHATU3UPOBATH U BHISBIIATh B3AUMOCBSI3U MPHUPOBI, 00IIECTBA 1
SKOHOMHUKHU, B TOM YHCJIE€ C HCIIONIb30BAaHHEM (DU3HUUECKUX 3HAHUN;

e — OIEHKA CBOMX JEHUCTBHIl C Y4ETOM BJMSHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOJKHBIX TNIOOATBHBIX MOCIEACTBHI.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesymerare oCBOeHHsT nporpaMMel Mo (PH3HKE HA YPOBHE OCHOBHOTO
obuiero obpasoranus y odbyuaromerocss OyayT copMHUpPOBaHbI MeTANPeIMeTHbIe
Pe3yJIbTATHI, BKJIFOUAOIIHE MO3HABATEIbHBIE YHUBEPCAJIbHbIE YUeOHbIE NEHCTBHS,
KOMMYHHKATHBHBIE  VHHBEPCAIbHBIE  ydueOHBIE  OEHCTBHS,  PEryISATHBHBIE
YHHUBEpCaJbHbIEe yueOHbIe TeH CTBHUSL.

IMo3HaBaTeIbHBIE YHHBEPCAJIbLHBIE YUeOHbIE 1eliCTBHS

ba3oBbie JJornuecKHe JeHCTBHA:



*BLISIBJISTh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOR
(sBNIEHMI);

* YCTAHABIIMBATh CYLUIECTBEHHBIH MPH3HAK KJIACCH(IHKALMH, OCHOBAHHS IS
0000I1IeHns U CpABHEHUS,

¢ BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX (haKTax,
TAHHBIX U HAONFOASHUSX, OTHOCAIINXCA K (PU3HYECKAM SBJICHUSIM,

¢ BBISIBJIATE TMPHYAHHO--CJIEACTBEHHLIE CBA3H TPH H3YYEHHH (DHIAUECKHX
SIBJIEHHI W MPOIIECCOB, JIeJaTh BbIBOIbI C UCIOJb30BAHHEM JeNyKTUBHBIX
¥ UHIYKTHBHBIX YMO3AKITIOUEHUH, BHIABHTATH THIIOTE3BI O B3aHMOCBA3SIX
(bHM3HYECKHX BEIHYHH,

e CAMOCTOSITEJIFHO BBIOUPATH CHOCOD peleHus yueOHON (Ppr3nueckol 3aaaun
(CpaBHeHHE HECKOJBKHX BApPHAHTOB pelleHusA, BeIOOp Hambosee
MOAXOISLIEro C YYETOM CaAMOCTOSITEIbHO BBIASIICHHBIX KPHTEPUER).

Ba3zoBbie nceieqoBaTe/ibCKHE 1eHCTBHA:

* ICIIOJTb30BATH BOMPOCH! KAK UCCIEA0BATEILCKAN HHCTPYMEHT MO3HAHUS,

* IPOBOAHUTE MO CAMOCTOATEIBEHO COCTABJICHHOMY IJIAHY ONBIT, HECJIOKHBIM
(buzMYecKuil 3IKCIEepUMEHT, HEeDOJBINOE HCCAeA0BaHNE (PHU3UUECKOTO
SBJIEHUS,

*OIIEHUBATH HA TNPUMEHHMOCTH W  JAOCTOBEPHOCTb  HH(OPMALHIO,
MOJIYYEHHYIO B XO/€ UCCIICIOBAHHUSI UJTH JKCITEPHMEHTA,

e CAMOCTOATENRHO (hopMynmHpoBaTh 00OOINEHHS U BBIBOJABI IO PE3YyJbTATAM
MPOBENEHHOrO HAOIONEHHS, OMBITA, UCCIIENOBAHNS,

e [IPOTHO3UPOBATE  BO3MOKHOE  JajibHellnee  pa3Butue  (PU3HUYECKHX
MPOILIECCOB, & TAK)KE BBIJIBUTATh MPENOIOKEHNS 00 X Pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTAX.

Padora ¢ uadopmanueii:

¢ IPUMEHATE PA3JIHYHBIE METOJbI, HHCTPYMEHTHI W 3alpOCHl MPU MOHCKE W
otOope MHGOPMANMKM HMJIM JAHHBIX C YUYETOM MNPEIJIOKEHHOW yueDHOMH
(bU3HUECKOH 3a0a4H,

 AHAJIM3HPOBATh, CHCTEMATH3UPOBATE M HHTEPHPETUPOBATH HH(POPMALHIO
Pa3TUYHBIX BUIAOB U (POPM MPEACTABIEHHS,

¢ CAMOCTOSITENIBHO ~ BBEIOHPATH  ONTUMAJBHYIO  (OPMY  MPEACTABICHHA
uHpOpPMALIMM W  WUIIOCTPUPOBATH pPELUAEMBbIE 3aJa4Yd  HECIOKHBIMH
CXeMaMH, AuarpaMMaMi, HHON rpaduKoi B UX KOMOWHAITMAMHE.

KoMMyHHKATHBHBIE YHHBEpPCAJIbHBbIE yUeOHbIE AefiCTBHA:

eB XOme OOCykIeHHS y4eOHOTrO MaTepHalsia, Pe3yJbTATOB JAOOPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKAaeMON TeMbI U
BBICKA3bIBATh HUJEH, HAIlEJIEHHbIE HAa PElleHHEe 3a/Jaud U MOAJIEPKAHMIE
0JIaro;KeaTeIbHOCTH OOIIEHHS,



¢ CONMOCTABJIATE CBOH CYIKACHHSA C CYKACHHUAMH APYTIHX YHACTHHKOB AXAJIOra,
OOHApY»KUBATHL PA3IHUYHE U CXOICTBO MO3MIIUI;

¢ BEIPAKATE CBOK) TOYUKY 3PCHH B YCTHBIX H IHCEMCHHBIX TCKCTAX,

0Hy6HI/IIIHO npeacCTaBJsATE PE3YJNLTATEI BEIIOJHEHHOI'O (1)I/ISI/ILIGCKOFO OIIBITA
(3KCIIepUMEeHTa, UCCIEAOBAHMS, TPOEKTA);

 MOHHUMATh W HMCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOH M WHIUBHAYAIbHON
paboTeI MpHU PeIIeHNH KOHKPETHON (PU3nUecKoi mpobieMsl,

e [IPMHUMATL L CIIH COBMECTHOH ACATCIbHOCTH, OPraHU30BLIBATE HeﬁCTBI/IH 1o
€€ [OCTIDKEHHIO. paclpemeNsaTe poiH, OOCYKOaTh MPOLIECCH H
PEe3yIbTATBI COBMECTHOH PaboThI, 0000IIATE MHEHU S HECKOJIBKHUX JIFOOEH,

¢ BBITIOJIHATL CBOIO YacTh PabOTHI, AOCTHTAS KAUYECTBEHHOTO PEe3ysbTaTa Mo
CBOEMY HANpAaBJICHUIO W KOOPOUHHPYSA CBOM OEHCTBHSA C APYTUMH
YICHAMHA KOMAHOLI,

¢ OIIEHVBATh KAadeCTBO CBOEr0 BKJAJa B OOIMMHA MPOAYKT MO KPHUTEPHSIM,
CaMOCTOATENEHO CHOPMYTMPOBAHHBIM YUACTHHKAMHU B3aMMOIECHCTBHS,

PerynsaTHBHBIE yHHBEPCAJIbHBbIE YUeOHbIE AeHCTBHSA

Camoopranu3anusi:

* BBISIBJIATE MPOOJIEMBI B JKU3HEHHBIX H YUEOHBIX CUTyaLUaX, TPEOYIOLIHX IS
perieHus GpU3MYECKNX 3HAHHIM,

e OPHEHTHPOBATECA B PA3IMYHBIX  [OAXOAAX  IPHHATHA  PELIEHHI
(MHAMBHAYANBHOE, TPHHITHE PEIICHWS B TPYIIE, NPHHATHE pPElIeHUH
rpyMIoi),

* CAMOCTOSITEIBHO COCTABJIATE AJITOPUTM pelleHust (PH3UUYECKON 3a1aud UJIH
IJIaHA HCCIEOOBAaHUS C YUETOM HMMEIOMIMXCS PECYPCOB H COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTHPOBATE IIPeOaraeMble BAPUAHTEI PELIEHHUH

e I€JIATH BIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIlEHHUE.

CaMoOKOHTPO0JIb, SMOIHOHAJILHBIH HHTEJLJIEKT:

e 1aBATh AEKBATHYIO OLIEHKY CHTYAI[HH U MPEIJaraTh IIaH €€ H3MEHEHHS,

e O0BACHATH  TPUYUHHBI  JOCTHKEHUsS  (HEJOCTUKEHUs)  Pe3yJIbTaTOB
JEATEIBHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY,

¢ BHOCHTb KOPPEKTHBBI B OEATEIBHOCTH (B TOM 4YHCII€ B XOZ BBHIMOJHEHHS
(bU3MYECKOTO UCCIAEIOBAHMS WM MPOEKTAa) HAa OCHOBE  HOBBIX
00CTOATENBECTB, HM3MEHHMBIIMXCA CHTYAllMH, YCTAHOBJIEHHBLIX OIIHOOK,
BO3HUKINNUX TPYIOHOCTEH,

* OLIEHMBATH COOTBETCTBHE PE3YJIBTATA LIEJTH U YCIOBHSIM,

e CTABUTH Ce0s HA MECTO APYroro 4ejoBeKa B XOe Clopa MJIM JUCKYCCHH HA
HAYYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUSI U JIOTHKY JPYroro;



e IPU3HABATL CBOE MPABO HA OLIUOKY MPH perieHnn (HU3MUECKrX 3a7au WK B
YTBEPKICHUASAX HA HAYYHBIC TEMBI U TAKOE K€ MPABO IPYTrOro.

IMPEAMETHBIE PE3YJIBTATBI

K xoHuy o0ydeHns B 7 Kj1acce IpeaMeTHbIE PE3yIbTAThl HA 0a30BOM YPOBHE
IOJUKHBI OTPakaTh C(OPMHPOBAHHOCTE Y O0YUYAIOLIHXCS YMEHUH:

e HCIIOJIb30BATE MOHATHUS: (PH3HUECKHE U XUMHUYECKHE ABJIEHUs, HaDIoneHue,
SKCIEPUMEHT, MOJIElb, TUIIOTE3A, SNUHUIBI (PU3HUECKUX BEJIMUUH, aTOM,
MOJICKYyJia, arperaTHble COCTOsiHMs BewlecTtsa (TBEPHOE, KUIKOE,
razoodpasHoe), MEXaHUYECKOe JIBUKeHHe (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEHHOE), TPAEKTOPHsl, PABHOAEHCTBYIOIAS CHIA, AehopMalius
(ympyras, miacTudeckas ), HeBEeCOMOCTB, COOOIIAIOIIIECs COCYIBI,

epaznuuath sBienus (quddysus, TemnoBoe NBUKEHHE YAaCTUIl BEIIECTBA,
PaBHOMEPHOE  [BHJKEHHME, HEPABHOMEPHOE  [ABH)KEHHE,  HHEPIHS,
B3aUMOICHCTBHE TEJN, PABHOBECHE TBEPIBIX TEN C 3aKPEIIEHHOH OCHIO
BpallleHHus, TNepenada IOaBjeHus TBEPABIMH TeJaMH, >KHIKOCTAMH H
razamu, atMoc(epHOe JaBJieHWe, TUIaBaHUWE TeJ, MNpeBpalleHus
MEXaHUYECKOH SHEPrHH) MO OMHCAHHUIO HX XapaKTePHBIX CBOWCTB M HA
OCHOBE OIBITOB, AEMOHCTPUPYIOILINX JaHHOE (PHU3NUECKOE SBJIEHUE,

e PACIIO3HABATL  IPOSABJIEHHE  H3YYEHHBIX  (DU3HUYECKUX  ABJIEHHH B
OKpy’KaloleM MHpe, B TOM 4hcle (PU3MYEeCKue SBICHHS B NPUPOJE:
MPHMEPB] OBIYKEHHS C PA3IHYHBIMH CKOPOCTSMH B KUBOH H HEKUBOMH
NPHPOJE, HEHCTBHE CHJIBI TPEHHS B NPHPOLE W TEXHHKE, BIIHSIHHE
aTMOC(EepPHOrO HaBJIEHHS HA YKHBOH OPraHU3M, ILUIABAHHE PHIO, pLIYATH B
TeJIe YeJIOBEKA, MPH 3TOM MEPEBOANTH MPAKTHUECKYIO 3a1a4y B yUeOHYIO,
BBIZE/SITE CYLIECTBEHHBIE CBOMCTBA (Mpu3HAKH ) (PU3HUECKHX SIBJICHHH,

e OIUCHIBATL M3y4YEHHEIE CBOMCTBA TeJl M (PH3MUYECKHE SBJIEHHS, HUCIIOJb3YH
buznveckne BeNMHUYHHBI (Macca, O0BEM, IUIOTHOCTh BEILIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEOHSAST CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CHNla TPEHUs, JAaBjieHue (TBEPIOro Teja, JKUIKOCTH, Trasa),
BBITAJIKUBAIONIAS CHJIA, MEXaHHUYeCKass padoTa, MOIIHOCTb, TJIEUO CHJIbI,
MOMEHT CHJIBI, KOO()DPHIHEHT MOJE3HOr0 IEHCTBHS MEXAHH3MOB,
KMHETHYECKAss W TOTEHIHAbHAS SHEPrus), MPH OMMCAHWH TIPABHIILHO
TPAKTOBAaTh  (DH3MUECKMH  CMBICH  HMCIOJB3YEMBIX  BEJIMUHH,  HX
o003HAYEHUS W eOWHHALBI (U3UYECKUX BEJHYHH, HAXOOWUTh (DOPMYJIBL,
CBSA3BIBAIOLINE JAHHYK) (PM3UYECKYK BEIMUYHMHY C APYTHMH BEJIMYHHAMH,
CTPOUTEL IPaPHKH U3YUEHHBIX 3aBHCHMOCTEH (PH3NUECKUX BEJIMYHH,

e XapaKTEPH30BATh CBOWCTBA TeN, (DU3UUECKHE SBJICHUS W MPOLECCHI,
UCIIOJNIB3Ysl IPABUJIA CIIOKEHHs CHJI (BIOJIb OAHOHM HpsiMoi), 3akoH ['yka,



3akoH Ilackans, 3axon Apxumesa, IpPaBUIO paBHOBecus peivara (OJioka),
«30JI0TO€ TPABHMIIO» MEXAHUKU, 3aKOH COXPAHCHUS MEXaHUYECKOH
SHEPruM, NPH 3TOM JABATH CJIOBECHYK (OPMYJNHPOBKY 3aKOHA H
3aMMChIBATh €T0 MAaTEeMAaTHYECKOE BBIPAYKEHHE;

» OOBACHATE (DPHUIHUECKHUE SBJICHUS, TPOLECCHl U CBOMCTBA TEJ, B TOM UHCIE U
B KOHTEKCTe CHTyalluli NpaKTUKO-OPHEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh MPUYNHHO--CII€JICTBEHHBIE CBSI3U, CTPOUTh OOBsicHeHue u3 1-2
JIOTHYECKHUX IIAroB C Onmopoi Ha 1-2 W3yyeHHBIX CBOWCTBA (PH3UUECKUX
SABJICHUI, (PHU3NUECKUX 3aKOHA MJTH 3aKOHOMEPHOCTH,

e pelIaTh pacuéTHbIE 3a0aul B 1—2 IeHCTBUSL, HCIOJB3Ys 3aKOHBI 1 (POPMYJIBL,
CBs3bIBAIOIME (DU3MUYECKUE BEIUUYMHBI, HA OCHOBE aHajM3a YCIOBHUS
3aJavd  3amHCBHIBATH KPATKOE YCJIIOBHE, MOACTABIATH (PHIHYECKHIE
BEeJIMUHHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIE, HEOOXOUMBIE U PEeIlleHHs 3a/1a4, OllEHHBATh PEANTMCTUUHOCTE
MOJIYYEHHON (PU3HUUECKON BEJTMUMHBI;

e PACIIO3HABATH MPOOJIEMBI, KOTOPBIE MOYKHO pEIIUTE IPH  ITOMOLIH
(bU3MYECKIX METOJIOB, B OMUCAHUH UCCIIENOBAHHUS BBIIEISATE TPOBEPSIEMOE
npeanojioxkenue  (CUMOTE3y),  pa3iMuatb W UHTEPIPETUPOBATH
MOJIyYEHHBIH PE3y/bTAT, HAXOAUTh OWIHOKM B XOAE OIBITA, NENaTh
BBIBOJIBI IO €0 PEe3yJIbTaTaM;

e IPOBOIMTH OMBITHI O HAOJIIOEHUIO (DU3UUECKUX SBJICHUN WU (DU3MUECKHX
CBOICTB Ten: (hOpMyNIHPOBATH MPOBEPIEMbIe MPEANOIOKEHHS, COOMPATh
YCTAHOBKY U3 MPEIJIOKEHHOr0 00OpYAOBaHHMS, 3AMUCBIBATE XOA OMBITA H
(hopMYyJIHPOBATE BLIBOIEI,

o BLITTOJTHSITH NPSIMBIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MACCHI Tefa, 00BEMA,
CHJIBL M TEMIepaTyphl C HCIIOJB30BAHMEM aHAJIOTOBBIX H ITH(POBEIX
npuOOpPOB, 3aMUCLIBATH TOKA3aHWsd NpUOOPOB € YYETOM 3aJaHHOH
aDCONIIOTHOMN MOTPENTHOCTH U3MEPEHHIA;

* IPOBOAHUTE HCCIEOOBAHHE 3aBUCHMOCTH ONHOH (DM3MUECKOHW BEITHYHHBI OT
OPYrol ¢ HUCHOJB30BAHHMEM TMPSAMBIX H3MEPEHHH (3aBHCHMOCTH NYTH
PaBHOMEPHO JABHXKYIIETOCs Tejla OT BPEMEHM JIBHJKEHHS TeNa, CHUJIbI
TPEHUS CKOJILKEHHS OT BECa Teja, KAauecTBa 00padOTKH MOBEPXHOCTEN TeN
W HE3aBUCHMOCTH CHJIBI TPEHHUsI OT ILJIOLIANIA CONPHKOCHOBEHHUS TEJ, CHIIBI
YOPYTrOCTH OT YUIMHEHHUS TMPYKHUHbI, BLITAJIKHBAIOIIEH CHUJIBI OT 00BEMA
MOrPy>KEHHON YAaCTH TeNla U OT MJIOTHOCTH SKUIAKOCTH, €€ HE3aBHCUMOCTH
OT IJIOTHOCTH TeJIa, OT IIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
MJiaBaHus TeJl, YCIOBUM pAaBHOBECHS pbiyara U OJIOKOB), y4acTBOBaTh B
MJIaHUPOBAHUM yueOHOTO UCCIEeNOBaHMs, COOHpaTh YCTAHOBKY W
BEITIOJTHATE HM3MEPEHUS, CIeAysd NPEmioKeHHOMY IIaHy, (QUKCHPOBATEH



Pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (DU3MUYECKHX BEIMYWH B BHJE
NPENIOKEHHBIX TaONMuIl U rpauKOB, JENaTh BBIBOABI MO PE3yabTaTaM
HCCIIEIOBAHMS,

¢ IPOBOAUTE KOCBEHHbIE W3MEpPeHHS (HU3NYECKHX BENUUYHH (IUIOTHOCTH
BELECTBA JKUAKOCTH W TBEPIOrO TeNia, CUjla TPEHHUS CKOJIbIKEHHS,
IaBJ€HHWE  BO3AyXa, BHITAJIKHBAIOLIAS CHJIA, [OEHCTByMOIas  Ha
MOTPY>KEHHOE B KHUAKOCTh Teno, KOI(DQPHIMEHT IOJIE3HOr0 AeHCTBHS
MPOCTBIX MEXAHW3MOB), CIIEAysS MPEIIOKEHHOW WHCTPYKIHU: TIPH
BLITIOJTHEHUHM H3MEpPEHUH COOMpaTh 3KCIEPUMEHTANBHYIO YCTAHOBKY H
BBIYHC/ISATE 3HAYEHHE HCKOMOH BEJTHUYHMHEI,

e COOMIONATH MpaBUJia TEXHUKKU OE30MacHOCTH Mpu padoTe ¢ JadbopaTOPHBIM
obopynoBaHHEM;

» VKA3BIBATh IPHHLMIBI OEHCTBUS TPUOOPOB M TEXHHUYECKHX YCTPOHCTB!
BECBHI, TEPMOMETP, IWHAMOMETP, COOOINAIOIINECT COCYIbI, Oapomerp,
pBIYAT, TTOBUKHBIH U HEMOABHKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

s XapaKTePU30BATE TMPHHIUIBI  OEHCTBHA  M3YYEHHBIX NOpubOpOB H
TEXHHYECKHX YCTPOWCTB C OMOPOM Ha WX OmMWcaHusi (B TOM 4YHCIIE:
MOAIIUITHAKN, YCTPOWCTBO  BOJOMPOBOMA, THAPABIMYECKHN  MPECC,
MaHOMETP, BEICOTOMED, MOPIIHEBOH HACOC, apeOMETP), UCIOIb3Ys 3HAHUS
O CBOHMCTBAX (pU3HUECKHX SIBJICHHH M HeoOXxonuMmbie (Pu3HUYecKrue 3aKOHBI
1 3aKOHOMEPHOCTH,

o IPUBOUTE NPUMEPHI (HAXOIUTE HHOOPMALHIO O TPUMEPax) MPaKTHYECKOTO
WCIONB30BaHHA (U3MYECKHX 3HAHWH B MOBCENHEBHON JKH3HH IUId
obecrieueHuss Oe3omacHOCTH Tmpu oOpaiieHur ¢ npubopamMu U
TEXHHYECKHMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbs H COONIOAEHUS
HOPM 5KOJIOTHYECKOT0 MOBEJICHIS B OKPYJKaIoIIel cpene;

¢ OCYIIIECTBNIATH OTOOP HMCTOYHWMKOB uH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 3aJaHHBIM MTOHCKOBBIM 3aITPOCOM, HA OCHOBE HMEIOIIIUXCS
3HaHUH ¥ TYTEM CpPaBHEHHA pPA3IMYHBIX HCTOYHHKOB BBIAEIATH
HHPOPMALIHIO, KOTOpast SBJISETCS MPOTHBOPEUYMBOW HIIH MOJKET OBITBH
HEJIOCTOBEPHOM,

* CIIOJIb30BATE MPH BEIOJHEHWH YUYEOHBIX 3afaHHNA HAYYHO--TIOMYIISAPHYIO
JUTEPATYPY  (PHIHYECKOTO  COOEPKAHHS, CIPABOYHBIE MAaTEPHAIIEI,
pecypcel cetn MHTEpHET, BllafieTh MPHEMAMH KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHGOPMALIUU U3 OTHOM 3HAKOBOH CHCTEMBI B APYTVIO;

» CO3MMABATh COOCTBEHHBIE KpaTKHE MHChbMEHHBIE W YCTHBIE COOOINEHHS Ha
OCHOBE 2—3 MCTOYHMKOB WH(pOpMAIuu (DHU3HUEeCKOro Comep kaHus, B TOM
yKrciie MyOJNWYHO JeNaTh KPaTKhe COOOIEHHS O Pe3yJibTaTaX MPOEKTOB
WIH Y4ueOHBIX MCCIEOOBAHUH, HpPH 3TOM TPAMOTHO HCIOJb30BATh



WU3YUYEHHBI MOHATHUHHBIA annapaT Kypca (H3MKH, COMPOBOXAATH
BBICTYIJICHUE NPE3CHTALUCH

e[IPU BBIMOJHEHHH YYeOHBIX MPOEKTOB H HCCIACHOBAHHH PACIPEaessaTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBHM C TMOCTABJIEHHBIMU 3aJla4aMH,
CIEAUTh 3a BBINOJHEHHEM IIaHA ACUCTBUH, AaACKBATHO OLICHUBATH
COOCTBEHHBII  BKJIAJ B  JEATEBHOCTh  TPYINBI,  BBICTPAHBATH
KOMMYHHMKATHBHOE B3aUMO/IENCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOLIHX.

K xoHiy o0ydenus: B 8 Kiacce npeaMeTHbIe PE3YILTATE HA 0A30BOM yPOBHE

TOJKHBI OTPAKaTh CPOPMHPOBAHHOCTL ¥ OOYHAFOIIIXCS YMEHHI:

* CIIOJIL30BATE MOHSATHS. MAacCa W pasMepbl MOJIEKYJ, TEIUIOBOE ABHKEHHE
ATOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BELLIECTBA, KPUCTAIUIMYECKUAE U
aMop(HBIE TeNla, HACBHIINECHHBLIA W HEHACBHIIIEHHBIH Map, BIAKHOCTb
BO3[lyXa, TeMIleparypa, BHYTPEHHSsS JHEPrusi, TENJOBOW BHUIaTelb,
3JIEMEHTAPHBIN BJIEKTPUUECKHH 3apsal, SJIEKTPUUYECKOe MoJie, MTPOBOAHUKH
U AUBJCKTPUKH, MOCTOSHHBIN 3NEKTPUUCCKUN TOK, MArHUTHOE MOJIE,

e pa3IMUaATh SBJIEHHA (TEIJIOBOE pPACIIMpPEHHE W CXKATHEe, TEIUIONmepenaya,
TEIJIOBOE PaBHOBECHE, CMauWBaHHUE, KAlMJUISIPHBIE SIBJIEHUS, HCIApPEHHUeE,
KOHJIEHCAIUs, TUIABJIEHHE, KpucTauiu3anus (OTBep/eBaHue), KUIEHHE,
Terionepenaya (TemmonmpoBOOHOCTE, KOHBEKIIHS, H3ITyYCHHE),
AJIGKTPU3ALUS TeJ, B3aUMOACHCTBUE 3aPSA0B, ACHCTBHS JJICKTPHUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJIEUCTBUE MArHUTOB, JI€HCTBHUE
MAarHUTHOTO MOJIS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHIYKIHS)
MO0 ONHCAHHIO HX XapaKTePHBIX CBOWCTB H HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JJAHHOE (PU3MYECKOE SBIIEHUE,

e PACTIO3HABATL  MPOSABJICHHE  HM3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpyKaIoIeM MHpEe, B TOM dHCHe (U3NYecKue SBICHHS B IMPHPOIE:
MOBEPXHOCTHOE HATSHKEHWE U KanuwJUIsipHble SIBJIEHUS B TPUPO]E,
KpUCTAJUIBI B mpupoae, usnydeHue CoiHIA, 3amMep3aHUe BOAOEMOB,
MOpPCKHE Opu3bl, 00pa3oBaHHEe POCH], TYMaHa, HHEsS, CHEra, JIeKTPUICCKIE
sBJIeHHs] B aTMocdepe, JIeKTPUUECTBO JKHUBBIX OPraHH3MOB, MArHHTHOE
nojie 3emiu, Apeid MONIOCOB, POJIb MArHUTHOTO MOJA IS KU3HU Ha
3eMie, MOJIPHOE CUSHHE, TIPH ITOM MEPEBOIUTL MPAKTHUYECKYIO 3a/1a9y B
yueOHYI, BBIOENATH CYLUECTBEHHBIC CBOHCTBA (HMPH3HAKH) (PHU3HUECKHUX
SABJICHHUH;

* OMTUCHLIBATH U3YUEHHBIE CBOHCTBA TeNl W (pU3HUECKHUE SBJCHUS, HUCIONb3YS
(bu3nvecKne BeTUYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPrUs, KOJTHIECTBO
TEIJIOThI, YJEIbHAs TelJIOEMKOCTh BELIECTBAa, YJAelbHAasd TemiloTa
MJIaBJEHUs, yAeNibHAs TEIJIoTa Napoodpa3oBaHusl, yjaelbHas TEmIoTa
CropaHusl TOILUTHBA, KO3(Q(PUIMEHT TMOJIE3HOTO MACHCTBHSA TEIJIOBOH



MAIlMHBI, OTHOCHUTEIbHASl BJIAXKHOCTH BO3AyXa, 3JIEKTPUUYECKHH 3aps,
CHUJIa TOKA, JJICKTPUUECKOE HANPSKEHUE, COMPOTHUBJICHHE NPOBOAHUKA,
yAeNIbHOE  CONPOTHUBJIEHHE  BellecTea, pabota W MOLIHOCTB
JJIEKTPUYECKOTO TOKA), TMpPH ONHCAHWU TMPABUILHO  TPAKTOBATH
(bU3HYECKHIT CMBICIT MCIOJIb3YEMbIX BEJIMYWH, O0O03HAUEHUS W E€IHHUIIBI
(GHU3NYEeCKNX BEJIWMYMH, HAXOAWUTH (DOPMYJIBI, CBS3BIBAIOINHAE JAHHYIO
(UZMYECKYID BENWYMHY C JAPYTMMH BeJWYMHAMH, CTPOUTh Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKHX BEJTHUHH,

» XapaKTepH30BATh CBOWCTBA TeN, (PU3WYECKHE SBIIEHHS W IPOLECCH,
HCTIONIB3YsI OCHOBHBIE MOJIOKEHHUS MOJIEKYJIIPHO--KMHETHUYECKOH TEOpHHU
CTPOEHUS BEIEeCTBA, MPUHIIUI CYNEPIO3UIMH ToNiel (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHS 3apsaa, 3akoH OMa A ydacTka IemH, 3aK0H
Jlxxoyns—JleHna, 3akOH COXpaHEHHsT DSHEPruM, MpUd OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA W 3aMUCLIBATH €r0 MaTeMaTHYecKOoe
BBIPAKECHUE,

» O0BACHATE (PU3HUYECKHE TPOLECCHl W CBOICTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CUTYyalui MPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BbISIBIATh
MPHYMHHO-CJIEACTBEHHBIE CBSI3H, CTPOUThL 00bsICHEHHE U3 1—2 TOrHUECKUX
IIaroB C OMOpoH Ha 1—2 H3YYCHHBIX CBOWCTBA (DH3MYECKUX SBJICHHI,
(u3MUECKHX 3aKOHOB HJIA 3aKOHOMEPHOCTEH ;

e peIlaTh PACUETHBIE 3a/1aUl B 2—3 el CTBUS, UCIOJb3Ys 3aKOHbI K (hOPMYJIBI,
CBA3BIBAKOIIME (PU3MUECKUe BENMYMHBI, HA OCHOBE aHANIM3a YCJIOBHS
3a0a4M 3aMUChIBATE KPATKOE YCJIOBHE, BBISBIISATh HEAOCTATOK JAHHBIX IJIS
peliieHns 3a7a4ym, BLIOMPATh 3aKOHBI U (DOPMYyJibl, HEOOXOAUMBIE ISl €€
peLICHHs, MPOBOJAATL pPAaCcU€Thl W CPABHMBATh MOJIYUYEHHOE 3HAUCHHE
(bH3UYEeCKOH BeTHYHHBI C H3BECTHBIMH JAHHBIMU;

e paCro3HaBaTh MPOOJEMbI, KOTOPBIE MOKHO pEIIUTh TMpPUd  MOMOIIH
(bU3MYECKHX METOJIOB, WCIOJB3ysl OMMCAHNE HCCIEOBAHUSA, BBIJAEIAThH
IpOBEpsIEMOE IMPEANONIOKEHHE, OLEHHBATh IIPABUJIBHOCTL IIOPAIKA
MPOBEACHUS UCCIIEIOBAHUSI, AEJIaTh BHIBO/bI,

e IPOBOIMTh OMBITHI IO HADIIOAEHUIO (PU3HUECKUX ABJIEHUN WU (PU3NUECKUX
CBOICTB TeN (KamuJUISPHbIE SBJICHUS, 3aBHCHMOCTE AABJICHHUS BO3IYXa OT
ero o0béma, TeMIepaTypel, CKOPOCTH MPOLECCa OCTHIBAHUS W HArPEBaHHS
MpH HM3JyYEHUH OT IBETA U3Jydyaroiied (MOrjoaroiei) TOBEPXHOCTH,
CKOPOCTh MCHAPEHHS BOABI OT TEMIEPATYpPhbl KHJKOCTH U MJIOIAAH €&
MOBEPXHOCTH, DJJEKTPH3aLHUs Tl U B3aHMOACHCTBHE OSIICKTPHUSCKUX
3aps/icB, B3aUMOJEICTBHE TOCTOSHHBIX MArHWTOB, BH3yajM3alHs
MarHUTHBIX NOJIel MOCTOSIHHBIX MAarHUTOB, AEUCTBUSI MATHUTHOTO MOJIS Ha
IPpOBOOHUK C  TOKOM, CBOMCTBA  JJIGKTPOMAarHuTa,  CBOHCTBA



SJIEKTPOJBUTATENIS MOCTOSIHHOTNO TOKa): (hOPMyJIMPOBAaTh MPOBEPSEMbIE
MPEANOJIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PY0BaAHUS,
OMHCHIBATE X0 OMNBITA H (POPMYJTHPOBATE BBIBO/IBI,

* BBLITIOJTHSATE MIPSMbIE U3MEPEHUs] TEMIIEPATYPhI, OTHOCHUTENBHON BJIAKHOCTH
BO3/yXa, CHUJIbI TOKA, HAMPSHKEHUS C HCIOJIb30BAHMEM AaHAJIOTOBBIX
NMPHOOPOB W NATYHMKOB (PH3HUECKUX BENHWUYHH, CPABHUBATH PE3YJILTATEHI
M3MEPEHNH ¢ YUETOM 3a/JaHHON a0COIIOTHOM MOrPEIIHOCTH,

* IPOBOIMTH UCCIENOBAHHE 3aBUCUMOCTH OJHON (DU3MUECKOW BETHYHHBI OT
OIPyrod C HUCHOJNB30BAHHEM MPSAMBIX H3MepeHHH  (3aBHCHMOCTE
CONPOTHBJICHUS TPOBOAHHKA OT €ro JUIMHBL, IUIOMATH IONEePEYHOTO
CEUEHUS U yIeIbHOTO CONPOTHRJIEHUS BEI[eCTBA MPOBOJAHUKA, CHJIBI TOKA,
UOYLIEr0 4Yepe3 IMPOBOAHHUK, OT HANPsDKEHHS HA  MPOBOJIHUKE,
HCCJICNOBAHNE TOCIAEOOBATEIBHOIO H MAPAUICIBHOIO COCOUHCHHU
MPOBOJIHUKOR). TMJIAHUPOBATh HCCJIEIOBAHHE, COOMPAaTh YCTAHOBKY H
BBIMIOJTHATE HM3MEPEHHS, CIAeAys NPEANIOKEHHOMY TaHy, (QUKCHPOBATEH
pPe3yNbTAaThl TMOJNYYEHHOH 3aBHCHMOCTH B BHAE TaOmuu u rpaduxos,
JleJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHUS,

e [IPOBOAMTL KOCBEHHbIE U3MepPeHUs (U3NYECKHUX BENUUWH (yIenbHAs
TEIUIOEMKOCTh  BEIECTBA, COMPOTHBJICHHE MPOBOAHHMKA, padotra W
MOLIHOCTE JJIEKTPUUECKOr0 TOKA): IMJIAHHPOBATE W3MEpPEHHs, CoOupaTh
SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIeNys MPEIJIOKEHHON MHCTPYKIHU, U
BBEIYUCNIATE 3HAYEHHE BETAYUHBI,

e COONIOATE MpaBUJIA TEXHUKU 0e30MacHOCTH npu pabote ¢ nabopaTOpHBIM
00OpynOBaHHEM;

e XapPAKTePHU30BATh TPUHOHUMBI  ASHCTBHS  HM3YYEHHBIX NpPUOOPOB |
TEXHHYECKHX YCTPOHCTB C OMOpOHl HA WX ONHCAHHA (B TOM YHCIE:
CHCTEMA OTOILIEHHs JIOMOB, T'MTPOMETp, MapoBas TypOuHA, aMmepMerp,
BOJILTMETP, CUETUMK DJIEKTPHUECKON HHEPruH, IJIEKTPOOCBETHTENbHbIE
TIPHOOPBI, HATPEBATENEHEBIE 3JIEKTPONPHOOPH! (IPHMEPHI), INEKTPUUCSCKIE
MPEAOXPAHUTEIH, JJIEKTPOMATHHUT, HJIEKTPOABUTATEIb TOCTOSHHOIO TOKA),
UCIIONB3Ysl 3HAHUS O CBOWCTBAX (PUBMUECKUX SBJIEHHU U HEOOXOIUMBbIE
(buzHUecKe 3aKOHOMEPHOCTH;

e PACIIO3HABATE MPOCTBIC TEXHUYECKHE YCTPOHCTBA H H3MEPUTEIIBHBIS
npuOOpel MO CXEMaM HM CXEMATHYHBIM PHCYHKAM  (3KHMIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, THTPOMETP, IBHUraTEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, pPeoCTaT), COCTABJATH CXEMBI 3JICKTPHYCCKUX
1erel ¢ MOC/Ie/IOBATENIbHBIM U MAapPaJUIETbHBIM COSIMHEHUEM 3JIEMEHTOB,
pasnuyas yCJaoBHbIE 0D03HAUEHUS SJIEMEHTOB AEKTPHUECKUX LIETe;



e IPUBOJIUTH TPUMEPHI (HAXOUTH MH(OPMAITHIO O IPUMEPAX) MPAKTHUECKOTO
UCTIONIL30BAHUS  (DU3MYECKUX 3HAHWUH B TIOBCEMHEBHOH SKU3HH s
obecrieueHuss Oe3omacHOCTH npu  oOpameHun ¢ npudbopamMu  u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHs 370pOBbS M COOMIOAEHHS
HOPM 3KOJIOTHUECKOrO ITOBEJIEHUS B OKPYIKAIOLIeH cpene;

» OCYIIECTBIIATh MOUCK HWHPOpPMAINH  (PU3UIESCKOTO COOSPKAHHUS B
HuTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHWU W NYTEM CpaBHEHUS
JIOTMOJTHUTENBHBIX ~ MCTOYHUKOB  BBIZIENATh  HMH(OPMAIUIO, KOTOpas
SBJISIETCS MPOTHBOPEUHBON HJIH MOKET OBITH HEIOCTOBEPHOH;

* CIIOJIb30BATE MPU BBIMOJHEHHH Y4eOHBIX 3aJaHHH HAYYHO--TIOMYJIAPHYHO
JUTEPATYPy (DUBMUECKOTO COJAEpIKAHHS, CIOPABOYHBIE MaTEPUaIbI,
pecypcsl cetn MHTepHeT, BlaneTs NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeodpazoBanus HHPOPMALIKM H3 OOHOM 3HAKOBOH CHCTEMBI B APYTYIO,

eCO3/1aBaTh COOCTBEHHbIE MMHUCbMEHHbIE W KpPATKHE YCTHBIE COOOIIEHHS,
0600mas wHOOPMAMID U3 HECKONbKUX WCTOYHHKOB (DH3UUECKOTO
comepyKaHWs, B TOM UHCIE NyOJIMYHO TIPEACTABISITE PE3YIbTATHI
MPOEKTHOU WJTH UCCIEN0BATENbCKON NEeSTENBHOCTH, MPH 3TOM T'PaMOTHO
UCIIONBb30BATh U3YUEHHBI MNOHATHUHHBIA anmapatr Kypca (H3MKH,
CONPOBOKIATH BRICTYIUICHHE TPE3CHTALINEIH;

e[IPU BBIMOJHEHHUH Y4YeOHBIX TMPOSKTOB M HCCIEOOBAaHHH (u3nyeckux
MPOLIECCOB pachpeneliaTh OOSI3aHHOCTH B TPYINE B COOTBETCTBHH C
MOCTABJICHHBIMH 337a4aMH, CJAEAATH 34 BBHIMOJHEHHEM TJIaHA ASUCTBUI H
KOPPEKTHPOBATh €ro, AaJeKBaTHO OLCHUBATH COOCTBEHHBIH BKJIAA B
JIeTeIBHOCTE TPYTIIIEL, BEICTPAWBATE KOMMYHUKATHBHOE B3aUMO/IEHCTBHE,
MPOSIBJISAS TOTOBHOCTE pa3peruats KOHQOIUKTHL,

K xoHuy o0ydeHns B 9 kjiacce mpeaMeTHbIE PE3yIbTATEl HA 0a30BOM YPOBHE

JIOJI’KHBI OTPAKATh CPOPMHUPOBAHHOCTD Y 00y YAKOIIMXCS YMEHHH:

e HCIO/Ib30BATh  TIOHSITUS. CHCTeMa OTCUETa, MaTephajbHas  TOYKA,
TPAEKTOPHS, OTHOCHTEJIBHOCTh MEXAHHYECKOTO MABIDKEHHS, OedOpMaLiis
(ynpyrasi, mjacTHYecKas), TPEHHe, LEHTPOCTPEMHTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U MEPETrPY3KH, HEHTP TIHKECTH, abCONIOTHO TBEPJIOE TENO,
LEHTP TSDKECTH TBEPAOTO TEja, PABHOBECUE, MEXaHUUYECKHe Konebanus u
BOJIHBI, 3BYK, HH(PA3BYK H YJIbTPA3BYK, 3JEKTPOMATHHUTHBLIC BOJIHBI,
11KaJia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJMM30PYKOCTh U AaIbHO30PKOCTH,
CHEKTPBI UCIYCKAHUS U MOTJIOIIEHHS, alibda-, OeTa- 1 raMMa-u3JTyyeHus,
W30TOIIBL, SIICpHAs SHEPreTHKA,

epa3nuuaTh sIBJ€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPIMOJIMHEWHOE JBUKEHHE, CBOOOIHOE
MajJicHUE TeJ, PpaBHOMEPHOE ABHKEHHE MO OKPYKHOCTH, B3aUMOACUCTBHE



TeJI, PEaKTUBHOE JIBH)KEHUE, KojiedaTeNnbHOe NBHKEHHE (3aTyXarolllHe U
BLIHYJKJICHHEIE KOJeDaHHs), PE30HAHC, BOJHOBOE JBHIKEHHE, OTPAKEHHE
3BYKA, OPIMOJMHEHHOE PACIPOCTPAHEHHE, OTPAKEHHE W MPEIOMIIEHHE
CBeTa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETa, pasiioskeHre Oenoro ceeta B
CIEKTP U CJOKEHHE CIEKTPaJbHBIX I[BETOB, JUCIOEPCHS  CBETA,
€CTEeCTBEHHAA PaTHOAKTHBHOCTb, BO3HHKHOBEHHE JIHHEHYATOT'O CIEKTpa
W3JTyYEeHH ) TIO OMUCAHUIO MX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (DU3HUYECKOE SBJIEHHE,

» PACIIO3HABATL MPOSABJIIEHHE  HM3YYeHHBIX (DU3HYECKMX  SABJICHHH B
OKpyxawieM mupe (B TOM uyucie (puanyeckue sBJIEHHS B NPUPOJIE:
MPUJIHBBI B OT/IHMBLIL, ABHKeHUe naaHeT CONHEeYHOH CHCTEMEBI, PEAKTHBHOE
IOBIJKEHHE JKHBBIX OPraHHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, LYHAMH, 93XO, ILBETa TEIl,
ONTHYECKHE SBJIEHHS B HPHPOJE, OHOJOTHYECKOe IeWCTBHE BHIMMOTIO,
yALTPA(PHOJETOBOTO M  PEHTTEHOBCKOTO H3JIYYEHHH, €CTECTBEHHbIN
PagHOAKTUBHEIN (DOH, KOCMHYECKHE JIy4Yd, pPaTHOAKTHBHOE H3IyUEHHE
NPUPOIHBIX MHHEPAJIOB, [AEHCTBHE pPAAHOAKTHBHBIX H3JIy4YE€HHH Ha
OpraHu3M YeliOBeKa), MPH ATOM MEPEBOJAUThH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIOENATH CYIIECTBEHHBIC CBOICTBA (TMpU3HAKH) (PU3HUECKHX
SIBJIEHHH

e OMMCHIBATE M3yYEHHBbIE CBOMCTBA Tel M (DM3HYECKHE SIBJIEHHS, HCIOIb3YS
(u3nUeCKue BENMUYMHBI (CpEeaHSASs W MTHOBEHHAsd CKOPOCTh TeNa MpH
HEPABHOMEPHOM [BMJKEHHH, YCKOPEHHE, IepPeMEIleHHE, MyTh, YIa0Bas
CKOPOCTb, CHJIa TpPEHHSH, CHJIa YIPYrOCTH, CHJIA TSKECTH, YCKOpPEHHE
CBOOOMHOTO TAaNeHHs, BEC TeNld, HMMOYNbC TeJld, HUMIYIbC CHIHI,
MeXxaHndeckass padoTa W MOINHOCTb, ITOTEHIHANbHASA JHEPrus TeNa,
MOHATOrO HAJ MOBEPXHOCTHIO 3€MJIH, MOTEHIIHANbHAS DSHEPrHsA CiKATOH
NPYKMHBI, KHHETHYECKAss OSHEPrus, IOJHAS MeXaHu4yeckas DHEpPrus,
MEePHO M YacTOTa KOJleOaHMH, IJTHHA BOJHBI, TPOMKOCTb 3BYKa H BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3ATENIb MPEJIOMJICHHS] CPEAbl), TIPH OMHCAHHH
MPABHJIBHO TPAKTOBATH (DU3HYECKHH CMBICH HCIOJb3YEMBIX BEUYHH,
0003HAUeHUsT W EeOUHUIbI (PU3UUYECKUX BEJIMYHH, HAXOAUThH (HhOPMYJIBI,
CBSA3BIBAIOLINE JAHHYK (PM3HUYECKYK BEIMYMHY C APYTHMH BEJIMYHHAMH,
CTPOUTH TpadpHKy H3YyUEHHBIX 3aBUCHMOCTEH (DM3HUYECKHUX BEHYNH,

» XapaKTEPH30BaTh CBOWCTBA TeJ, (DUBHUYECKHE SBJIEHUS W TPOIECCHI,
HCIIONB3YS 3aKOH COXPAHEHHS JHEPTHH, 3aKOH BCEMHPHOIO TATOTEHHS,
MNPUHIMI CYNEPHO3UIMK CHJI, NPUHIKI OTHOCHTENbHOCTH I anwnies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMIIYJIbCA, 3aKOHBI OTPAKEHHS H
MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apAI0BOTO H MACCOBOTO YHCEN



MPH SAEPHBIX PEAKIUSX, TPU STOM [aBaTh CIOBECHYI) (OPMYJIHUPOBKY
3aKOHA M 3aMTUCHIBATH €r0 MATEMATUUECKOE BHIPAKEHHE,

¢ O0BACHATE (PU3HUYECKHME NPOLECCHl H CBOICTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISBIIATDH
NMPHYHHHO--CIENCTBEHHBIC  CBS3U, CTPOHUTh OOBACHeHHE u3 23
JIOTHYECKHUX IIATOB C OMOPOH Ha 2—3 M3YYEHHBIX CBOWCTBA (DH3MUECKHX
SABJIEHUH, (PU3NUECKUX 3aKOHOB HUJTH 3aKOHOMEPHOCTEH

e pelaTh pacu€THBIE 3aaun (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHIH ),
HCITONB3YST 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOLINE (PUM3HUECKHE BEIHUHMHEL
HAa OCHOBE AaHAIHM3a YCJIOBHS 3a4aud 3alHCBIBATE KPATKOE YCJIOBHE,
BBISIBJIATh HENOCTAIONINE MJTH U3DBITOUHbIE JAHHBIE, BHIOUPATH 3aKOHBI U
bopmMyIIbl, HEOOXOOUMBIE AT PELISHHS, TPOBOTUTE PACUYETHI U OLlEHHBATH
PEANTMCTHYHOCTD MOJyYeHHOTO 3HaUEeHHs (PU3NUECKON BEeJTHYHHBIL;

e paCro3HaBaTh MPOOJEMbI, KOTOPBIE MOKHO pEIIUTh TMpPUd  MOMOIIH
(pU3HYECKHX METOJOB, HCIOJb3Ys OMMCAHME HCCIEeIOBAHUSA, BBIACNATH
TIPOBEPSIEMOE TPEANOJIOKEHHE, OLEHHBATh IIPABIVIBHOCTE TOPAIKA
MPOBENEHHUS  HCCIEAOBAHMSA, JENaTh  BBIBOJBI, HHTEPIPETUPOBATEH
pe3yNbTaThl HAOMOAEHWH U OMBITOB;

* IPOBOAUTH OMBITEHI O HAOMIOACHUIO (PU3HUISCKUX SBIICHUN WITH (PU3NUSCKAX
CBOKMCTB Ten (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPaHEHHs
SHEPruM, 3aBUCUMOCTHL MEPHUOJA KOJeOaHUuH MPY>KUHHOTO MasTHUKA OT
MAaCChl TPy3a M KECTKOCTH MPYKUHBI W HE3aBUCHMOCTH OT aMILJIUTY/IbI
Majibix ~ KojeDaHWH,  NOPSIMOJMHEHHOE  pPACHpOCTpaHEHHE  CBETa,
pasiiolkeHue OENoro cCBera B CIEKTP, U3YUeHHEe CBOWCTB M300paXKeHHs B
MJIOCKOM 3epKaje W CBOWCTB M300pakeHHs mpeaMera B coOuparomiei
JmuH3e, HAOMIOMEHWEe CIUIOIIHBIX W JIHHEHYATHIX CHEKTPOB H3IIYUCHHS):
CaMOCTOATENIbHO coOMpaTh YCTAHOBKY U3 u30bITOuHOro Habopa
obOpynoBaHUs, ONMUCHIBATE XOJ  OMNbITA W  €ro0  Pe3yJbTaThl,
(b OpMYJIHPOBATEH BEIBOIHI,

¢ IPOBOAMTE MPH HEOOXOAMMOCTH CEPHIO MPSAMBIX H3MEPEHHH, ONpenesss
cpenHee 3HAueHHE H3MepsieMod BeluuuHbl ((DOKYCHOE paccTosHUE
cobuparomield  nuH3bI), OOOCHOBEIBATH BHIOOP cmocoda H3MeEpeHUs
(u3MepuTenEHOro Npudopa);

e [IPOBOAMTHL HCCIENOBAHUE 3ABUCUMOCTEH  (DU3WUYECKHWX BENUYHH C
UCIONIb30BAHHEM MPSIMBIX H3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
TIPH PABHOYCKOPEHHOM HBIDKEHHH 0O€3 HaudaJIbHOM CKOPOCTH, Tepruoaa
KoJieDaHH MaTeMaTHYeCKOrO MAasTHUKA OT JJIMHbI HHUTH, 3aBHCHMOCTH
yrjla OTpaKeHHs CBeTa OT yIJia MajJeHus ¥ YIJa MpPeJIOMIIEHHs OT yria
MajeHusA). IUIAHHPOBATE HCCIEOBAHHE, CAMOCTOSTENBHO COOHpPATH



yCTAHOBKY, (DHKCHPOBATh Pe3yiabTaThl MOJYYEHHOH 3aBHCHMOCTH
(PU3UUECKUX BEMHYHH B BUJE TAOMUI U rpadpuKoB, AENaTh BHIBOIABI MO
pe3yabTaTaM HCCIEOOBAHNA,

¢ [IPOBOAUTE KOCBC€HHEIC H3MEPECHHUA (1)I/ISI/ILIGCKI/IX BCJIIMYHUH (CpeHHHH
CKOPOCTH M YCKOPEHHE Tejla TPU PABHOYCKOPCHHOM JBUKCHUM,
YCKOpEHHEe CBOOOMHOTO MHAACHHS, KECTKOCTh MPYKHHBI, KO3(PPHIHCHT
TpeHHUA CKOJIEKCHHA, MEXaHHYCCKast paGOTa M MOIIHOCTE, YaCTOTa H
nepuoa  KojedaHwii MaTeMaTHUYECKOTO M MPYKUHHOTO MAasTHHUKOB,
ONTHYECKAas CHJa COOHMparoImmed JIMH3BI, PaJgHOAKTHBHBIA  (POH):
IJIAHHPOBATh M3MEPEHHUs, COOMPATH IKCHEPHUMEHTAIBHYK) YCTAHOBKY H
BBINIOJIHATE U3MEPECHUA, CIICAYA HpeI[HO)I{eHHOﬁ HHCTPYKIOHWHU, BBIYUCIATE
3HauYEHHE BEJIHYHHBI U AHATM3HPOBATE MONyYEHHBIE PE3YILTATHL C YUETOM
3a0aHHOH MOTPELIHOCTH U3MEPEHHUH,

e cOOMIONATE MpaBua TEXHUKHU 0e30MacHOCTH Mpu pabote ¢ nadbopaTOPHBIM
000pyIOBAHHEM;

s PA3MHYATE OCHOBHBIE MPH3HAKA H3YyUEHHBIX (PU3HUYECKMX MOZeNeli:
MarepuaibHas TOYKa, abCOJIOTHO TBEPIOE TENO, TOUEYHBIM HCTOUYHHK
CBeTa, JIy4, TOHKas IJIMH3a, TUIAHETApHAss MOJENb aroMa, HYKJIOHHAs
MOZeJb aTOMHOTO pa,

e XapaKTepPH30BATH NPHHLHUMBI  AEHCTBHSA  H3YYEHHBIX NpuOOpOB |
TEXHUYECKUX YCTPOHCTB C OMOpOH HA WX oOnucaHus (B TOM 4YHCIE:
COUAOMETP, MAATUHUKHA MOJOKEHHS, PACCTOAHUS MU YCKOPCHUS, pPaKeTa,
IXOJIOT, OdYKH, mepuckon, (oTroamnmnapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, O3HMETP, Kamepa BuIbCOHA), HCIOML3ys 3HAHHA O
CBOWCTBAX (PU3UUECKUX SBJIEHUH W HeoOXOomuMble  (usnueckue
3aKOHOMEPHOCTH,

¢ UCITOJIE30BATE CXE€MEBI M CXEMATHYHLBIC PUCYHKH H3YUCHHEIX TCXHHYCCKHX
YCTPOUCTB, H3MEPUTENBHBIX MPUOOPOB U TEXHOJOIHMYECKUX MPOIECCOB
IpPH peLIeHUd Y4eOHO--TPAKTHUECKHX 3a4ay, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS H300PAKEHHH B IUIOCKOM 3e€pKaJie U COOMPAIOLLeH JIHH3E;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH HH(OPMAITHIO O TPUMEPAX) MPAKTHUECKOTO
UCTIONBL30BAHUA (DU3MUECKUX 3HAHMH B TIOBCENHEBHON SKHU3HH JUId
obecrieueHuss Oe3omacHOCTH npu  oOpameHun ¢ npudbopamMu  u
TEXHHUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 3I0POBbS W COOJFOIEHHS
HOPM 3KOJIOTHUECKOrO IMOBEJICHHS B OKPYIKAIOIIEH Cpene;

» OCYILIECTBNIATh MOHCK HMH(pOpMAIUH  (PH3HYUECKOrO COAEpXKAHHUS B
HHuTtepHere, caMOCTOATENBEHO (hOPMYIIHPYS TTOMCKOBBIM 3aMPOC, HAXOIUTh
MyTH ONMpEJENeHHs TOCTOREPHOCTH MONyUYEHHOW HH(POpPMAIUKU HA OCHOBE
UMEIOLIUXCS 3HAHUM U AOMOMHUTENBHBIX HCTOUHHKOB;



* MCITOJTb30BATh MPH BBIMOJHEHWH Y4YeOHBIX 3aJaHHH HAyYHO--TIONYJAPHYIO
JUTEPATYPY (HU3HYECKOTO  COMAEPKaHHS, CIPABOYHBIE MaTepHAEI,
pecypcel cetn MHTEpHET, BageTh NPHEMAMH KOHCIIEKTHPOBAHHS TEKCTA,
npeoOpa3oBanus HHGOPMAIIMU U3 OJTHONM 3HAKOBOW CHCTEMBI B APYTYIO;

¢ CO3/1aBaTh COOCTBEHHBbIE MUCHBMEHHBIE U YCTHBIE COOOINEHUS HA OCHOBE
WHPOPMALIUKA K3 HECKOJNBKAX HCTOYHHKOB (PU3HUECKOTO COLEpIKaHHS,
nyOJIMYHO TPENCTABIATE PE3YIIbTATEI TPOEKTHON HJIH MCCIIEIOBATEIbCKOM
JIEATENbHOCTA, TMPH 3TOM TPAMOTHO  HCIOJB30BaTh  H3yYEHHBIH
MOHATUHHBIA ammapaTr H3y4yaeMoro pasmena (DH3UKH U COMPOBOKAATH
BLICTYIUIEHHE TMpPE3eHTAaurMell ¢ ydéToM OCOOEHHOCTEH ayauTOPHH
CBEPCTHHUKOB.



TEMATUYECKOE IVIAHUPOBAHUWE
7 KJIIACC

Ko.muyecrBo yacon JJICKTPOHHbIE
Ne HaumvenoBanme pas3jiesioB u TemM (nugposnbie)
Konrposmunie | IlpakTuueckue
n/n MPOTPAMMBI Bcero o0pa3oBaTebHLIC
padoTeI padoThI
pecypeni
Pasnen 1. @usnka n e€ poJib B MO3HAHNA OKPYARKAIOIMET0 MAPa
bubmmoteka LIOK
1.1 Ou3HKa - HAYKA O 011 2
FI3HIA - HAyKa O MPHPOX https://m.edsoo.ru/7t416194
b K
1.2 OH3HYCCKUC BSIHUUHBI 2 1 uomorexa 11O
https://m.edsoo.ru/7f416194
1.3 EcTeCTBCHHOHAYUHBIHN METOM TO3HAHHS 2 1 bubmorera TOK
) Y A https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Paszpne 2. IlepBoHAYAILHBIC CBCACHHIS 0 CTPOCHUH BEIIECTBA
bubmoreka LIOK
2.1 CrpocHHuC BeIICCTBA 1
TPOCHHC BeIIECTE htps://m.edsoo.ru/7i416194
29 JBH:KEHHE W B3aMMOCHCTBHE YACTHUI] > 1 bubmioreka LIOK
’ BEIECTBA https://m.edsoo.ru/7f416194
bubmoreka LIOK
2.3 ArperaTHbIic COCTO CIECTBA 2
TPCTATHPIC COCTORHMA BEMCCTR https:/m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Pa3neu 3. IBu:xenne u B3anMoaeiicTBHE TEI
bubmoreka LIOK
3.1 MexaHHYECKOE ABHXKCHHE 3 1

https://m.edsoo.ru/7f416194




bubmmoteka LIOK

3.2 171 4 1
FICPILL, MACCd, THOTHOCTE https://m.edsoo.ru/7f416194
bubmoreka LIOK
) .B 14 2
33 Cuma. Bupget et https://m.edsoo.ru/7f416194
Hroro no pasaemy 21
Pasznen 4. LaBiienne TBEPABIX TEJI, SKHIKOCTCH H TA30B
41 Jasnernue. [lepenava n1aBIeHUS TBEPIBIMH 3 bubmioreka LIOK
) TCJIAMH, KUIKOCTAMH H TA3AMH https://m.edsoo.ru/7f416194
bubmoreka LIOK
4.2 JlaBIeHHE FKIAKOCTH > https://m.edsoo.ru/7f416194
bubmoreka LIOK
43 ATMOC(epHOE faBeHHe 6 hitps://m.edsoo.ru/7i416194
4l JICUCTBHC JKHIKOCTH H Ta3a HA MOTPYKEHHOC 7 3 bubmioreka LIOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pasneu S. PaGora u MOIIHOCTEL, JHEPIrust
bubmoreka LIOK
1 P 1
> 200T4 M MOIHOCTS 3 https://m.edsoo.ru/7f416194
bubmmoteka LIOK
32 TpocTsie MexaHm3MbL > ! https://m.edsoo.ru/7f416194
bubmoreka LIOK
>3 Mexatieckast SHEprt 4 ! https://m.edsoo.ru/7f416194
Hroro mo pazaeny 12
PesepeHoe BpeMs 3
OBILEE KOJIMHECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIIACC

KomvecTBo yacon JAEKTPOHHBIE
Ne i/ HammenoBanue pa3aesioB n TeM K (mudpornie)
B MPOTPAMMBI Bcero onrposkubie | Ipakrnieckue o0pazoBaTebHbIE
padoTnI padoThI
pecypenl
Pasnen 1, TennoBeie ABICHNSA
1.1 CrtpocHuE u CBOHCTBA BELICCTRA 7 Bubmorera LIOK
’ ™ . https://m.edsoo.ru/7f4181ce
bubmoreka LIOK
1.2 T 21 1
CILIOBLIC TPOUECCRL > https://m.edsoo.ru/7f4181ce
Hroro nmo pazaeny 28
Pasnea 2. JaexkTpuvecKkne H MATHUTHBIE SBJICHHS
1 DACKTPHUCCKHS 3apAabl. 3apsSKCHHBIC TSIA 7 | budmoreka LIOK
' H HX B3AHMOACHCTBHC https://m.edsoo.ru/7f4181ce
. . bubmmoreka LIOK
2.2 TTOCTOAHHBIN dNCKTPHYCCKHAN TOK 20 1 7 hitps://m.cdsoo.ru/T4181ce
bubmoteka [TOK
2.3 MarmmTHbIC BICHHS 6 ! L5 https://m.edsoo.ru/7f4181ce
bubmioreka LTOK
24 SHICIKTPOMATHHTHASL HEAY KL 4 https://m.edsoco.ru/7f4181ce
Hroro mo pazaeny 37
PesepeHoe BpeMs 3
OBILEE KOJTMYECTBO YACOB T10 ITPOI'PAMME 68 3 14.5




9 KJIACC

KomvecTBo yacon JAEKTPOHHBIE
Ne n/ HammenoBanue pa3aesioB n TeM K - (mudpornie)
° 1i/m
MpOrpaMMbI Beero OHTPO.ILHBIC PAKTHICCRHE o0pa3oBaTebHLIC
padoTnI padoThI
pecypesI
Painern 1. Mexanuveckne sBJICHHA
(1 MexXaHHUCCKOE ABHKCHHAC H CIIOCOOBI €TI0 10 | bubmoreka LIOK
) OMUCAHUA https://m.edsco.ru/7f41a4ab
bubmioreka LIOK
1.2 BaaumoacicTBuC TCI 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmoteka [TOK
1.3 3aKk0HBI COXPAHE 10 3
HBI COXPAHCHHA hitps:/m.edsoo.ru/7141ada6
Hroro mo pazaeny 40
Pasznen 2. Mexanndeckne KoJic0aHusi 1 BOJIHbI
bubmioreka LIOK
2.1 M 7
CXAHHHECKHE KOICOAHHA 3 https://m.edsco.ru/7f41a4a6
bubmoteka [TOK
2.2 M . 1
CXAHHUICCIME BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41ada6
Hroro mo pazaeny 15
Pasneu 3. DuieKTpOMATHUTHOE I10JI€ U 3JICKTPOMATHUTHBLIC BOJIHBI
DACKTPOMArHUTHOE MOJIE U budomioreka L{OK
3.1 6 2
ANMEKTPOMATHHUTHBIE BOTHEI https://m.edsoo.ru/7f41a4ab
Hroro no pasaemy 6

Pasien 4. CBeToBLIC AB/ICHUA




bubmoteka [TOK

4.1 2
3aKOHEI PACTPOCTPARCHNHA CBETA 6 https://m.edsoo.ru/7f41ada6
bubmioreka LIOK
4.2 J1
HH3bI H ONTHYCCKHC MTPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
budmoteka [TOK
4, P 2
3 A3703KEHUE OEIOTO CBETAa B CHEKT]P 3 https://m.edsoo.ru/7¢4 1adab
Hroro nmo pazaeny 15
Pa3znen 5. KBanroBeie siBJICHUS
bubmioreka LIOK
1 H 4 1
5 CIYCKAHHC H ITOTIOLICHIC CBCTA aTOMOM httos://m.edsoo.ru/7f41adab
budmoteka [TOK
32 (CTpoeHe aTOMHOTO A1pa 6 ! https://m.edsco.ru/7f41a4ab
bubmioreka LTOK
>-3 Facpusie pearuim / ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Paznen 6. Ilopropure/ s HO-0000mAIOIMIT MOLYJIHL
[ToBTOpeHUE 1 000OIICHHE COASPIKAHUS bubdmiorexa [{OK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nmo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 27




NOYPOYHOE IVIAHUPOBAHHE
7 KJIIACC

Ne
n/n

Tema ypoka

KommmgecTro uacon

Bcero

Konrpoimubie
padoThI

IIpakraveckne
padoThbI

dara
H3VICHHA

JIICKTPOHHBIE
nuppoBbIe
o0pasoBareIbHLIC

pecypeni

Du3HKa — HAYKA O IPUPOJE.
HABaeHus mpupoas!

DOusHUIECKHE ABJICHH I

QHU3HICCKHUC BSIHIHHBI H HX
H3MCPCHHC

Ypok-ucciaeaosanue "M3MepeHue
TEMITEPATYPbI TPH TOMOIIH
YKHIKOCTHOTO TEPMOMETPA W IATUHKA
TEMOEpaTypbr"

MeTtoabl HAYUHOTO MO3HAHUA.
Omucanue PU3HICCKUX ABICHUH C
TIOMOTIBIO MOJETICH

Bbutmotexa [HIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-ucciacaosanue "[Ipoeepka
THIIOTC3HL. JABHOCTD MOJETA MAPHKA,
MYIICHHOTO TOPH30HTAIBHO, TEM
OoJIbIIC, YeM OOJIBIIC BHICOTA MyCKa"

CrtpocHue BemecTsa. OMBITHL,
JOKA3BIBAIOIIHIC JUCKPCTHOC
CTPOEHHE BEINECTBA

BbubmoTreka LIOK
https://m.edsoo.ru/ff0%fe0a

JIBHSKCHHUE 4ACTHI[ BEIISCTBA

Bbutmotexa [HIOK
https://m.edsoo.ru/ff0a013e




Ypok-ucciaeaoBanue «OMBITHI IO

9 HAOMIOICHUIO TETIOBOTO PACTITHPCHUS
razoB»
10 ArperatHsi¢ COCTOSAHHS BEILECTBA
Oc0OCHHOCTH arperaTHbIX COCTOSHHU
T BoAbl. O0O0IIEHUE MO pa3AcTy bubdmoreka LIOK
«lepBOHAYANILHBIE CBEACHHA O https://m.edsoo.ru/ff0a0378
CTPOCHHU BEIIECCTBa»
MexaHnudeckoe JBHKCHUC.
12 PaBHOMEpHOE H HEPABHOMEPHOC buGmrorera LIOK
p p P hitps://m.edsoo.ru/fi0a05¢6
IBHIKCHHE
bubmoreka LHOK
1 .E
3 CkopocTs. EARHHIE CKOPOCTH https://m.edsoc.ru/ff0a079¢
14 Pacuer myTH H BpeMeHH IBHKEHHA BuGmorera LIOK
Iy P A https://m.edsoo.ru/ff0a0aec4d
05 Wueprms. Macca — mepa bubmoreka LHOK
HHCPTHOCTH TCI https://m.edsoo.ru/ff0alc10
16 [InotHOCTH BemecTBa. Pacuer Macchl Budmotexa ITOK
H 00BpeMA TEJIA IO €r0 INIOTHOCTH https:/m.edsoo.ru/ff0a0fee
17 JlaGoparopuas padota «OnpeaencHuc
IIOTHOCTH TBEPAOIO TCIA»
18 Pemenne 3amau mo teme "[110THOCTH bubmoreka LHOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna KaKk XapakTEPUCTHKA
19 B3auMmoacicTeus ten, Cuma
yopyrocru. 3axoH ['yka
20 Jlaboparopnas padota «H3yueHue

3aBUCHMOCTH PACTKCHH A




(medopmMaru) mpy;KHUHBI OT
MIPUJIOKCHHON CHIIBDY

21 [[SBncHuE TsaroTeHuA. CHIIA TAKECTH
CBs3b MEKIY CUIIOM TOKECTH U
22 7 Bec Tena. Pemenne BuGmorera LIOK
Maccot rea. " . " https://m.edsoo.ru/ff0al778
3ama4 mo teMe "Cuma TaKecTH
CHuna TSKCCTH HA IPYTHX TUIAHETaX. bubmiorexa LIOK
23
DOU3HYECKUE XaPAKTCPUCTHKH IIIAHET https://m.edsoo.ru/ff0al502
budmoreka 1HOK
24 J%! . JuHAMOM
3MEPCHILE CILT. JIHAMONMCTD https://m.edsoo.ru/ff0al8cc
BbubmoTreka LIOK
2 B . HeBecomocTn
> CC T, HEBCCOMOT https://m.edsoo.ru/ff0al778
CmoskeHHE ABYX CHJI, HAMPABICHHBIX
26 O OJTHOM Hﬂ?\;oﬁ ’ bubmorerxa LIOK
g . P ) https://m.edsoo.ru/ff0ala70
PaBHOelcTBYIOIIAA CHIT
7 Pemenne 3ana4 no teme
"PaBHoacicTBYIOIIAA CHT"
Cuna TpeHus v e€ Buael. TpeHue B bubdbmiorexa LIOK
28
MPHPOJAE U TEXHHUKE https://m.edsoo.ru/ff0alb9¢
Jlaboparopuas padota «H3yueHHe
3aBUCHUMOCTH CHITBI TPCHHS
29 BIKCHUA OT CH :f ABIICHUSA U bugmorexa IOK
crox LA https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOTIITXCS
MMOBEPXHOCTEI»
10 Pemenue 3a0a4 HA ONPEICICHUE
PABHOACHCTBYIOIICH CHITBI
3 Pemenne 3aga4u mo remam: «Bec Bbutmotexa [HIOK

Tenay, «[ paduteckoe m300paskeHIE

https://m.edsoo.ru/ff0alde




cumy, «Cuibl», «PaBHOACHCTBYIOMAS
CHIT»

KontpoapHad paboTa no Temam:
«MexaHHIeCKOS ABIKCHHEY, «Maccea,

32 IIOTHOCTDY, «Bec Tenay,
«["pajpuucckoc H300PAKCHUC CHID?,
«CHIBI»
Haeacnue. CnocoObl YMEHBIICHUS H bubmuorexa LIOK
33
YBEIUYCHHUSI JABICHUS https://m.edsoo.ru/ff0a20a6
JlaBncHme ra3a. 3aBHCHMOCTD
34 JABJIECHHS ra3a OT 00BEMA budmorexa LIOK
’ hitps://m.edsoo.ru/ff0a2376
TEMIEPATY PhI
Ilepenaua naBacHHUA TBEPABIMH
35 TCJ‘II;MI/I SKHIKOCTSIMH H faSaMI/I budmorera LOK
- KA ' https://m.edsoo.ru/fi0a25b0
3akox Ilackams
36 JlaBIcHUE B }KUIKOCTH U Trase, bubdmoreka LIOK
BEI3BAHHOC JCHCTBHEM CHJIBI TSDKCCTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3a1a4 mo teme «JlaBIeHUE B budmioreka LIOK
SKHIKOCTH | Taze. 3axoH [lackama» https://m.edsoo.ru/ff0a2826
budmoreka 1HOK
38 Coobmaronuecs CoOCyIbl
Aot e https:/m.edsoo.ru/ff0a2970
39 Tunpasapdeckuii mpecc bubmorexa LIOK
AP fp https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopmHeBoit
SKHAKOCTHBIH HACOC
4l ATMOC(epa 3eMIH U IPUYHHBI ¢& bubmiorexa LIOK
CYIIECTBOBAHHSA hitps://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. Atmoc(epHoe Bbubmorexa LHOK




JABICHHC

https://m.edsoo.ru/ff0a2bsSa

H3mepenne aTMOCPEPHOTO AABICHHUA.

Budmotexa ITOK

43
Omnsir Toppuuem https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTb aTMOC(PEPHOTO
44 aBIICHHUS OT BLICOTL?HP OBHEM BuGmmorera LIOK
A a1yp https://m.edsoo.ru/ff0a2fc4
Mop4
45 bapomertp-anepounn. AtmochepHoe bubmuotexa LIOK
JABICHHE HA PA3TUYHBIX BEICOTAX https://m.edsco.ru/ff0a2fc4
A6 Pemenne 3ana4 no teme "
ATtmocheproe gaBacHuE"
CHCTBHC KHIKOCTH U ra3a Ha
47 fo JKCHHOE B HHUX TEJIO Bubmorexa LIOK
oy ' https:/m.edsoo.ru/ff0a3276
Apxumenosa cunia
Jlaboparopuas padota «Onpeaenenue
48 BBITATKUBAIONICH CHJIBL, bubmoreka LHOK
JECUCTBYIOWIEH HA TEJIO, MOTPY/KEHHOE https://m.edsoo.ru/ff0a33fc
B KHIKOCTB»
Jlaboparopuas padora no Teme
49 «Hccnea0BaHUE 3aBUCHMOCTH BECa BbubmoTreka LIOK
TEIA B BOAC OT 00BEMA MOTPYKCHHO https://m.edsoo.ru/ff0a3514
B )KH/IKOCTb YACTH TCJIA»
BbubmoTreka LIOK
50 [NnaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabota
51 "KoHCTpyHpOBaHHE apeoMeTpa HITH
KOHCTPYHPOBAHHE JTOJAKH H
OTIPSACIICHUE €& TPY30MO IBEMHOCTH"
52 Pemenne 3ana4u mo remam: «IInaBanue bubmuorexa LIOK




cyaos. Bo3ayxomnmaBaHue,
«JlaBlaeHHE TBEPABIX TEIL, JKUAKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonrpoapHad padboTa no Teme

53 «JlaBneHue TBEPABIX TEIL, KUAKOCTCH
U Taz0B»
BbubmoTreka LIOK
4 M
> SXAHHHECKAA PADOTA htps://m.edsoo.ru/ff0a3£82
Bbutmotexa [HIOK
55 MomHOCTE. EAMHUIBI MOTITHOCTH
B FHTHHIRE MOTH https://m.cdsoo.ru/ff0a3(82
Ypoxk-ucciacaopanue "PacuéT

56 MOULIHOCTH, Pa3BHBACMOU IIPHU |
noabEME 10 TeCTHHLE"

57 [TpocTeie MexaHu3MBI. Porvar.

PaBHOBecHe CU HA ppryare
Poriaru B TeXHHKE, OBITY H MPHPOIC.

58 Jlaboparopuas pabota 0.5 bubmuotexa LIOK
«HMccmenoBaHue yCIOBHH PABHOBECHS ' https://m.edsoo.ru/ff0ad78e
pBIMAaray
PemeHue 3a0a4 10 TEME « Y CTIOBHA Budmotexa ITOK

59
PaBHOBECHS phIMara» https://m.edsoo.ru/ff0ad8a6
Kos(puuueHT nonaeznoro achcTBus
MexanusMa. Jlaboparopuas padora

60 . 0.5
«H3mepenne KITJI HaknoHHON
MJIOCKOCTHY

61 Pemenne 3agad mo teme "PaboTa, BbubmoTreka LIOK
momHOCTh, KIT/1" https://m.edsoo.ru/ff0ad4c48

62 MexaHuuecKas SHEPTHL. bubmuotexa LIOK




KuHeTrmueckad H moTeHIMATIbHAS
3HEPTHUA

https://m.edsoo.ru/ff0a4252

63

3aK0H COXPAHCHHUA MCXAHHYCCKOH
IHCPTHH

Budmotexa ITOK
https://m.edsco.ru/ff0a4360

64

YPOK-3KCIEPUMEHT MO TEME

" JKCIIEPHMEHTANILHOE ONPEICICHHE
HU3MEHEHHS KHHETHYECKOH 1
MOTCHUHMAILHOH SHCPTHH NPH
CKATBIBAHMH TEJA MO HAKJIOHHOMN
MJI0CKOCTH"

65

KourponsHas pabota o Teme
«PaboTa 1 MOMIHOCTH. JHCPTHS)

66

PeaepBHeli ypok. PaboTta ¢ TekcTamu
o TeMe "MexXaHH4eCKOe IBIKCHHC"

Budmotexa ITOK
https://m.edsoo.ru/ff0adee6

67

PesepeHblit ypok. PaboTa ¢ TekcTamu
o TeMe "JlaBneHue TBEPABIX TEIL,
JKHJIKOCTCH H ra30B"

BbubmoTreka LIOK
https://m.edsoo.ru/ff0ad{fe

68

PesepsHsblit ypok. PadoTta ¢ TekcTamu
o TeMe "Padbota. MoOmHOCTE.
Jueprus"

OBLIEE KOJIMUECTBO YACOB 110
[TPOT'PAMME

68

12




8 KJIACC no yueonuxy [lepnimxun A.B,

KoJyimuecTBo 4acos Nara wsydyenns | JVIEKTPOHHbIE
Ne nudpoebie
Tema ypoka bp
n/n o0pasoBare/ibHbIC
Konrpoasusie | Ipakrn4ueckne
Bcero pecypcebl
padoTsI padoThI 3
OCHOBHBIE TIOJIOKEHUS
| MOJIEKY IAPHO-KAHETHYECKOH ! Bubmorexa LIOK
TEOPHHU H HX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
’ Macca u pazMep aTOMOB H |
MOJICKY T
Moagau TBEPAOTO, JKHIKOTO H
3 ra3oo0 aSHOI:“O COCTOSHUH 1 BuGmorexa HOK
b https://m.edsoo.ru/ff0a540e
BCILECTBA
OOBsCHEHHE CBOWCTB TBEPAOTO,
SKUAKOTO M Ta3000pa3HOTO
4 COCTOSTHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHHH MOJIEKYJISIPHO-
KHHETHYECKOH TEOPHH
5 Kpucranmuaeckue u amop(HbIC | Bbubmumoreka LIOK
TEHA https://m.edsoo.ru/ff0aS800
6 CMauHBAHUC H KaTH/ULIPHOCTb. | Budmotexa ITOK
[ToBEPXHOCTHOE HATSDKCHHE hitps://m.edsoo.ru/ff0a5530
7 Tenmnosoe paCIIMPEHHUE H CKATHE 1 BuGmorera LIOK
p p https://m.edsoo.ru/ff0aSa26
8 Temnepatypa. Cea3b 1




TEMIEPATYPhI CO CKOPOCTHIO
TCTTOBOTO TBHKCHHUS YACTHI

9 Buytpennsas sHeprus. Cnocodbl bubmiorexa LIOK
H3MCHCHHA BHYTPCHHCH 3HEPruu https://m.edsoo.ru/ff0a5c60

10 Buael Tenonepeaain buGmmorexa HOK

A pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIHS
"TIpakTHYECKOC HCTIOMB30BAHHE
11 TCIUIOBEIX CBOMCTB BEIISCTB H bugmorexa OK
B https://m.edsoo.ru/ff0a65c0
MATCPHATIOB B TICITAX
sHEeprocoepekeHus "

2 Komu4iecTBo TENNOTHL Y ACTbHAS Budmotexa ITOK
TCIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHCHHE TCIIOBOro OajnaHca.

13 TSHJ'IOO6M6H H TCILIOBOC BuGmorera LIOK

https://m.edsoo.ru/ff0a7088
PABHOBECHE
Jlaboparopnas padota

14 "UccaeqoBAHHE SBICHHS bubmoreka LHOK
TCIUTOOOMEHA MPH CMCITHBAHHU https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOPSICH BOABI"

Pacuer koIH4YeCTBA TCILIOTHI,

s HCOOXO0IUMOTO 11 HATPCBAHHA
TCIA H BBUICILICMOTO HM IIPH
OXTIAKICHUH
JlabopaTtopnas paborta

16 "O g GJ'IIG)HI/IG . CIIbHOM BuGmorera LIOK

HbeA A ) https:/m.edsoo.ru/ff0a6bb0
TCIIOCMKOCTH BCIICCTBA
17 JHeprus TOTNBA. Y IeTbHAS bubdbmiorexa LIOK




TCIIOTA CrOPAHKIA

https://m.edsoo.ru/ff0a7bsSa

I1naBicHHE H OTBEPACBAHUE

18 KPHCTAUIMYUECKUX TEN. YASIbHAL budmorera LOK
P ' https://m.edsoo.rw/ff0a71d2
TEIUIOTA IUIABIICHUA
JlabopaTtopuas padorta
19 "O IG)I[GJ'IIG)HI/IG pneanoﬁ bubmorexa LIOK
fp Y " https://m.edsoo.ru/ff0a72fe
TCIUIOTHI IJIABJICHHA b4

20 [MapoobpaszoBanuc u bubmoreka LHOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740¢
Kunenne. YaensHAA TCIIIOTA
napooOpa3oBaHH H

21 I(Op GHI: HH. 3aBHCHMOCTD Bugmmorexa HOK

HACHCALIH. https://m.edsoo.ru/ff0a786¢
TCMIICPATYPbl KHIICHHS OT
aTMoC()CPHOTO JABJICHH
BraskHOCTB BO3AYXA.

» Jlaboparopnas padoTa bubdbmiorexa LIOK
"OnpeaeacHHE OTHOCHTEILHOU https://m.edsoo.ru/ff0a7628
BIQXKHOCTH BO3ayXa"

3 Pemenue 3a1a4 Ha onpeIeicHUE
BIAXKHOCTH BO3IyXAa
IIpuHIMITEI PAOOTEI TEIIOBBIX

4 asurarencit. [Taposas Typbuna.

JBHTATEIE BHYTPCHHETO
CrOpaHus
KITJI TenmoBoro ABHTATCIIA.
25 Terﬁomﬂe JBHTaTCIIH H 3allHTa budmmorexa LHOK
- https://m.edsoo.ru/ff0a7c7c
OKPY KA LICH CPeIbl
26 3aKOH COXpaHCHUS H




TIPSBPAIICHUS SHCPTHH B
TCIUTOBBIX MPOIECCaX

27

IToaroToBKA K KOHTPOJIBHOH
padote mo Teme "TemmoBsie
seiacHUs. M3MeHEHHE
arperaTHbIX COCTOAHHI
BemecTsa”

budmoreka 1HOK
https://m.edsooc.ru/ff0a83f2

28

KontpombsHas padoTta no Teme
"Tennosbie saBreHus. M3MeHeHue
arperaTHLIX COCTOSTHUH
BemecTna”

budmoreka 1HOK
https://m.edsoo.ru/ff0a86ae

29

dackTpu3amnusd Ten. JBa poaa
MCKTPHUCCKUX 3aPSTOB

30

YPOok-HCCIIeI0BAHUE
"OneKTpU3alus TEJI HHAYKUHCH U
IIPH COIPUKOCHOBECHUH"

31

B3anmoaciCcTBHE 3apsKCHHBIX
ten. 3akoH KynoHa

Bbutmotexa [HIOK
https://m.edsoo.ru/ff0a87e4

32

DICKTPHUCCKOE TIOJIC.
HanpsskeHHOCTB 37eKTPHUECKOTO
oA, [IpuHIMI Cynepno3uiuu
3MEKTPHUECKUX TOJICH

bubmoreka LHOK
https://m.edsoo.ru/ff0a8a0a

33

Hocuremn 3neKTpuyecKux
3apsAO0B. IICMEHTAPHBIHN 3apsi.
CtpocHuc atomMa

34

[TpOBOAHUKH M JHIICKTPUKH.
3aKOH COXpaHEHU
ANEKTPHYECKOTO 3apsaa

BbubmoTreka LIOK
https://m.edsoo.ru/ff0a8ef6




Pemenue 3a1a4 HA TPUMCHEHHUE

bubmoreka LHOK

35
CBOMCTB 3JIEKTPHUECKHUX 3apAa0B https:/m.edsoo.ru/ff0a90cc
DACKTPHUCCKHIT TOK, YCIIOBHS

36 ero CTE.ICCTBOB.‘:IHI/I}I IS/[ICTO‘{HI/IKI/I Bubmmorexa HOK

4 ' https://m.edsoo.ru/ff0a95a4
3ICKTPHYCCKOTO TOKA

37 JelCTBHA 3AEKTPHIECKOTO TOKA BuGmmorera LIOK

P https:/m.edsoo.ru/ff0a96b2
Ypoxk-uccremosauue " Jciicteue

38 3MEKTPHUECKOTO TOTA HA 1
MPOBOTHUKH H JHIICKTPHKH"

19 DACKTPHUYCCKUN TOK B METaJLIaX, bubdmuoreka IIOK
JKHAKOCTAX H razax htips://m.edsoo.ru/fT0a9838

40 DACKTPHUECKAA LEb U €8
COCTABHBIC YACTH
Cuna toka. JlaboparopHas

41 adota "HU3me e}?p[e Hp 0.5 buGmorexa [IOK
p P " ' https://m.edsoo.ru/ff0a8bd6
PETYITHPOBAHKUC CHITBI TOKA
DNCKTPHUCCKOE HATPSIKCHHAC,

0 BoasT™erp. JlaboparopHas 0.5 bubdmuoreka IIOK
padota "U3MepeHue 1 ' https://m.edsoo.ru/ff0a%14
PEIyIHPOBAHHC HAMPSLKCHHA"

ConpoTHBICHHUE TPOBOIHHUKA.
43 Y;[Eﬁbﬂoe con OTI/I:I)BJ'IGHI/IG BuGmorera LIOK
P https://m.edsoo.ru/ff0aa738
BCOICCTBA
Jlaboparopnas padota
44 "3aBHCHMOCTH 3ICKTPHICCKOTO 1 bubmuotexa LIOK

COMPOTHUBIICHUAA MMPOBOAHHUKA OT
€ro JJIHMHBL, IIOIATH

https://m.edsoo.ru/ff0aa738




TIOMCPEYHOTO CCUCHHA H
Marepuaa”

45

3aBHCHUMOCTE CHJIBI TOKA OT
HAMPsDKCHUA. 3aK0H Oma 1t
YYACTKA LCIIH

budmoreka 1HOK
https://m.edsoo.ru/ff0aad4a

46

JlaGoparopnas padora
"MccneaoBaHUE 3aBUCHMOCTH
CHUJTBI TOKA, HAYILETO Yepe3
PE3UCTOP, OT CONMPOTHBICHHS
PE3UCTOPA W HAMTPSLKEHUS HA
pesuctope”

budmoreka 1HOK
https://m.edsoo.ru/ff0aa04e

47

TlocnensoBaTeabHOC U
TAPAUICTLHOC COCTHHCHHUS
MIPOBOTHHKOB

48

JlabopaTopHuas pabora
"TIpoBepka mpaBHIIA CIOKCHHUSA
HANPSDKCHUU IPU
MOCJICIOBATCIBHOM COCIUHCHHA
JBYX PC3HCTOPOB"

bubmoreka LHOK
https://m.edsoc.ru/ff0aaaS8

49

Jlaboparopnas padbota
"TTpoBepka mpaBuia A1 CUIbI
TOKA MPH MapajIeTbHOM
COCAMHEHUH PE3UCTOPOB"

budmoreka 1HOK
https://m.edsoo.ru/ff0aadle

50

PemicHue 3144 HA TPUMCHECHHUS
3axoHa OMa A7 pa3MyHOTO
COCAUMHCHIA MPOBOTHHKOB

Bbutmotexa [HIOK
https://m.edsoo.ru/ff0aaf8a

51

PaboTa u MOIIHOCTD
3JICKTPHYCCKOTO TOKA. 3aKOH

Budmotexa ITOK
hittps://m.edsoo.ru/ff0abl124




Jxoyma-JleHua

Jlaboparopuas padora
"OnpeacacHue padoTh U

Budmotexa ITOK

52
MOIIHOCTH JIEKTPHUCCKOTO https://m.edsoo.ru/ff0ab3e)
TOoKa"
DACKTPHUECCKUE UEMH U
53 NOTPEOUTENH ITAEKTPUIECKOM Bubmorexa LIOK
3Hepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKAHUE
IloaroroBKa K KOHTPOJIBHOM
padoTe mo TeMe "IICKTPHIECKHE
Bbutmotexa [HIOK
54 3apsabl. 3apsHKCHHBIC TEIA U UX
. . https://m.edsoo.ru/ff0abd2¢
B3anMOCHCTBHA. [T0CTOSHHBIH
INCKTPHUCCKHH TOK"
KoxTpoabHast paboTa no teme
"ICKTPHYICCKHUC 3apsabl.
bubmoreka LHOK
55 3apspKCHHBIC TCIA B HX
. . https://m.edsoo.ru/ff0abea8
B3auUMOJCHCTBHS. [IoCTOSHHBIN
3JICKTPHYCCKHH TOK"
56 ITocTosTHHBIE MATHHUTBI, HX
B3aUMOJICHCTBHE
57 Ypoxk-uccrenosauue "M3yucHue Bbubmumoreka LIOK
TIOJICH MOCTOSTHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxnuTHoe nmosie. MarHutHoe
budmoreka 1HOK
58 noJic 3eMJIH H €r0 3HAYCHUE AT
https://m.edsoo.ru/ff0acOba
SKA3HH HA 3¢MIIC
59 OmeiT 3pcTeaa. MarHuTHOE NoJe bubmuorexa LIOK

ITCKTPHICCKOI0 TOKA

https://m.edsoo.ru/ff0acld2




MarsuTHOE MoJIe KATYIIKH C
TOKOM

60

IIpuMEHEHHE 3ICKTPOMATHHTOB B
TexHHKE. JIaboparopHasa padora
"M3yueHune aAcicTBUA
MarHUTHOI'O IO HA POBOJIHKK
C TOKOM"

0.5

budmoreka 1HOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATENNb HOCTOSHHOTO
ToKka. Mcnonaw3oBanue
37CKTPOABUTATENCH B
TEXHHUYECKHUX YCTPOMCTBAX H HA
TpaHcnopre. JlaboparopHas
pabota "KoHCTpyupoBaHue u
U3yUYEHHE PAdOTHI
afeKkTpoaBurareia”

budmoreka 1HOK
https://m.edsoo.ru/ff0ac86¢

62

OmnwiTe! Papages. 3akoH
ANCKTPOMATHUTHO N HHAY KIIHH.
IIpasuno JIeHua

63

nekrporeHeparop. CrocoOb
MIOJIYYCHUSA ICKTPUICCKOM
SHEPrHH. DICKTPOCTAHLUH HA
B0300HOBIISIEMBIX HCTOUHHKAX
SHCPIrHH

64

IToAroToBKA K KOHTPOJBHON
padoTe mo TeMe "IIeKTpHIECKHE
U MArHUTHBIE SBICHUS"

65

KontpomsHasa padoTta o reme
"INCKTPHUUCCKUE U MATHUTHBIC

BbubmoTreka LIOK
https://m.edsoo.ru/ff0acb14




ABJICHUA"

PesepsHerit ypok. Padora ¢
66 TEeKCTAMH 110 TeMe "TenmoBee
ABJICHAT"

budmoreka 1HOK
https://m.edsoc.ru/ffOaccSe

PesepsHblii ypok. PadoTa c
67 TeKcTaMH 10 TeMe "TIoCTOSHHBIH
INCKTPUUECKUM TOK"

BbubmoTreka LIOK
https://m.edsoo.ru/ff0acdc6

PesepsHbIit ypok. PadoTa c
68 TEKCTAMH TI0 TeMe "MAruuTHBIC
ABJICHUA"

OBIIEE KOJIMUECTBO YACOB I10O
[TIPOI'PAMME

68

14.5




9 KJITACC no yueOnuky Ilepopimknn

KosmuecrBo yacos JJIEKTPOHHBIC
Ne Hara nu@poBbie
Tema ypora Koutpoanusie | IIpakTuvieckne
n/n Bcero u3ydeHnsi | 00pasoBaTe/ibHbLIC
padoThI padoTnI
pecypcbl

MexaHHYeCKkOe ABHKCHHE.

| MarepuansHas Touka. Cucrema {
orcueta. OTHOCHTEIBHOCTh
MEXAHHYCCKOTO JIBHKCHUS
PaBHOMEPHOE NIPAMOTHHCHHOE

5 asukeHHe. HepasHOMepHOE { BbubmmoTteka LIOK
NpAMOJIMHEIHOE ABMKeHUE. CpeHsst U hittps://m.edsoo.ru/ff0ad474
MTHOBEHHAsI CKOPOCTh
[TpaMoMMHEHHOE PABHOYCKOPEHHOE

3 nBuKeHHE. Y ckopeHue. CKOpPOCTh 1 bubmuotexa LIOK
MPAMOJIMHEHHOTO pABHOYCKOPEHHOTO https://m.edsoo.ru/ff0ad19a
aBmkeHHUA. ['paduk ckopocTu
JlaboparopHas padota "OnpeaenicHue

4 YCKOPEHUA TEJIA IPH PABHOYCKOPECHHOM |
JBHKCHHH IO HAKJIOHHOM INTOCKOCTH"
CBo0oanoe nagcHue Te1. OmbIThI

5 [anuned. PABHOMEPHOE OBHKEHHE TIO { bubmuorexa [IOK

OKpy>kHOCTH. [leproa u yacrora
oOpaweHus. JInHeHas 1 yraosas

https://m.edsoo.u/ff0ad8d4




CKOPOCTH.

LIcHTPOCTPEMHUTETLHOES YCKOPCHHUE.

6
ITepssiii 3ak0H HproTOHA. BEKTOP CHITBL
Bropo# 3axkon HerotoHa.
7 PasHoacHCcTBYIOIWAA cuita. TpeTuit bubmorera LIOK
ACHETEYIOM P https://m.edsoo.ru/ff0adb18
3akoH HerotoHa. Cynepno3uims Cul.
Q Pemenue 3a1a4 Ha NpUMEHEHUE
3ak0HOB HproToHA
9 Cuna yopyroctu. 3axoH ['yka. PemieHue bubmmorexa LIOK
3aga4 no TeMe «CHaa ynpyrocTi» https://m.edsoo.ru/fflael76
10 JlaboparopHas padora «OnpeacicHue
YKECTKOCTH NPY>KHUHBD»
1 Cuna tpenus. Pelnenue 3an1a4 no teme bubmuorexa [IOK
«Cuna TpeHmsD. https://m.edsoo.ru/ff0ae612
2 JlaboparopHas pabdota "OnpeaeicHue Bbubmuotexa LIOK
KO3(PPHUIMCHTA TPCHHUSA CKOIBKCHHS " https://m.edsoo.ru/ff0ae72a
Pemenue 3amau no Teme "3aKOHbI
13 Hrrorona. Cuma ynpyroctu. Cuna bupmorexa LIOK
. YEPY ' hitps://m.edsoo.ru/ff0ac982
TPECHUA
Cuia TSKECTH M 3aKOH BCEMUPHOTO
14 TATOTCHHS. YCKOPEHHE CBo6opH0r0 bubmorera LOK
’ p A https://m.edsoo.ru/ff0achbec
MaaCHUS
Ypoxk-koupepeHius " JIBHKCHHS TCIT
15 B;)K T E?;BI/II)T I/IOHHIO[FO CHTpPA buomorexa LIOK
pyrrp an HCHTP " https://m.edsoo.ru/fflacca?
(Conneunas cuctema). [anakTHkH
16 Pemenue 3amau no teme "Cuna TsLKECTH

U 3aKOH BCEMHPHOTI'O TATOTCHHA"




ITepBas xocMHYECKAsA CKOPOCTH.

bubmmoreka LIOK

17
HeBecoMOCTD U neperpy3ku hitps://m.edsoo.ru/ff0ace28
PaBHOBECHE MATCPHAIBHOM TOYKH.

18 AbBcomoTHO TBEPIOE TEI0. PaBHOBECHE bubmuorexa [IOK
TBEPAOTO TENA C 3aKPEIIEHHOM OCBIO https://m.edsoo.ru/ff0af738
BpALICHAA
MomMeHT cubl. LISHTp TsDKeCTH.

19 Pemenue 3 aql;llo Tell)\/Ie "MomeHT bugmmorexa HOK

Al https://m.edsoo.ru/ff0afa26
cuiel. LlenTp TxecTn"
[ToaroToBka kK KOHTPOJIBLHOH PAOOTE MO
20 TEME "MGXEIHH‘IGCI:EG BI/I)KGEI/IC bu6morera LOK
) A ' https://m.edsoo.ru/ff0ar8be
Bsaumoneiicteue Ten
Kontposuat paGora no teme
21 "M Tp C cI))e BIZKCHHC Bubmorera LIOK
K :
exaHm{? g " https://m.edsoo.ru/tf0afb8e
B3aumoaeiictere TeI
HMmnyasc Tena. UMmyisc cumbl. 3akoH
COXPAHCHHS HMITYJILCA. YTIIPYIO€ H
22 HE f{ roe Bsanj\[/f; eﬁCTBII:[IIG)yPGLHGHHG bugmmorexa HOK
yrpy " A ' https://m.edsoo.ru/ff0af044
3aJa4 o TeMe "3aKOH COXPAHCHUS
uMIyibca”.
”3 Ypox-koH(pepeHius "PeakTHBHOC
JBI;KCHHE B MMPHPOJIC U TCXHUKE"
Mexanuueckas paboTa 1 MOLTHOCTb.
24 Pab ; €CTH, CHJIbL rOCTH Bubmorera LIOK
ADOTA CILTLL BBICCTH, CHIIHL YIPY https:/m.edsoo.ru/Ff0af S8
Y CHJIBI TPCHHSA
JTaboparopuas padota «OnpeacicHue
PATOPHII P P BubmmoTtexa LIOK
25 padoThI CUJIBI TPEHUS TPH

PaBHOMCPHOM ABHXKCHHH TCIA IO

https://m.edsoo.ru/ff0af33¢c




FOpI/I30HTaJ'II;HOI7I TMOBCPXHOCTH)

26

CBs3b 3HCPrUA H PAOOTEL.
IToTeHUHATBHAA SHCPTHAL.
Kunernueckas sHeprud. Teopema o
KHHETHYCCKOM 3HEPruy.

bubmmotexa [TOK
https://m.edsoo.ru/ff0afe36

27

3aKOH COXpAHCHUS SHEPTHH B
mexaHnuke. Jlaboparopuas padora
«HM3yucHue 3aK0HA COXPAHCHUA
SHEPTHI».

28

KonebarenpHOE TBHKCHHE H €TO
XAPAKTCPUCTHKH. 3aTyXarOIIHC
KoycOanus1. BRIHYKICHHBIC KOICOAHUS.
Pesonanc

bubmmoreka LIOK
https://m.edsoo.ru/ff0b02b4

29

MareMaTHYeCKUil 1 NPy KUHHBIH
MAITHHKH. YPOK-HCCIICI0BAHUC
«3aBHCHMOCTB IICPHOJIA KOJICOAHHH OT
YKECTKOCTH NPY>KUHBI H MAacChI IPy3a»

bubmmotexa [TOK
https://m.edsoo.ru/ff0b0408

30

[1peBpameHne SHEPrUA NpH
MEXAHUUYCCKUX KOJICOAHUSAX.
JTaboparopuas padota «OnpeaeneHue
YACTOTHI U IEPHOAA KOJEOAHUI
MPYKHHHOTO MASTHHKA

BubmmoTtexa LIOK
https://m.edsoo.ru/ff0b06ec

31

JlaboparopHuas padota «IIposepka
HE3aBHCHMOCTH NMEPHOA KOJICOAHHIH
rpy3a, DOABSINCHHOTO K HUTH, OT MACCHI

rpysa»

BubmmoTtexa LIOK
https://m.edsoo.ru/ff0b07fa

32

Mexanndeckne BOJIHBL CBOHCTBA
MEXaHU4YeCKHAX BOJH. [IpoaonbHbIc 1

bubmmotexa [TOK
https://m.edsoo.ru/ff0b0%6c




MOTICPEYHBIE BOJIHEL. Y POK-
koH(epeHIHA "MeXaHHIeCKHE BOTHBI B
tBEpaoM Tene. CelicMIrieckue BOTHBI"

33

3Byk. PacmipocTpaHCHHE U OTPAKCHHS
3BYKA. YPOK-HCCICAOBAHUC
"HaOmroacHue 3aBUCHMOCTH BBICOTBI
3BYKa OT 4acTOTHI"

34

['pOMKOCTB 3BYKA H BBICOTA TOHA.
AxycTu4eckHit pe30HaHC. YPOK-
koH(epeHIMA "YIbTpa3ByK U
UH(pa3ByK B MPUPOJE U TEXHHKE"

budmmoreka LIOK
https://m.edsoo.ru/ff0b0a84

35

[ToaroToBka kK KOHTPOJIBLHOH PAOOTE MO
TeMe "3aKOHBI COXPAHCHHA.
Mexanuueckue ko1eOaHus U BOTHBI"

BbubmmoTteka LIOK
https://m.edsoo.ru/ff0bOdbY

36

KoHTpombHas padora mo Teme "3akoHBI
COXpaHCHHA. MCXaHHICCKHC KOICOAHMS
H BOJIHEI"

37

DAEKTPOMArHUTHOE TOJIE.
DNEKTPOMArHATHBIC BOTHBL. CBOHCTBA
ANEKTPOMATHATHBIX BOJTH

38

Ypoxk-koupepennus "[kana
SNCKTPOMATHUTHBIX BOJIH.
Hcnons30BaHHe 37ICKTPOMATHUTHBIX
BOJIH /I COTOBOMH CBA3H"

BubmmoTtexa LIOK
https://m.edsoo.ru/ff0b0c32

39

Ypoxk-uccieaopanue "HMzyucHue
CBOMCTB 3JICKTPOMATHHTHBIX BOJIH C
MOMOIIBE0 MOOHIILHOTO Teac(hoHA"

40

PemeHue 3ana4 Ha onpeaeIcHIE

bubmmotexa [TOK




YACTOTHI H JJTHHBI 3ICKTPOMATHUTHOH
BOJTHBL. DNICKTPOMATHHUTHASA MPUPOIA
ceeta. Cxopocth cBeTa. BOTHOBBIC
CBOMCTBA CBETA

https://m.edsoo.ru/ff0bl12fe

41

Hcrounuku ceera. [IpaMmonuneiinoe
PacnpoCTpaHCHHE CBETA. 3aTMECHHUA
Connua u JIyHbl. 3aKOH OTPKCHUA
cBera. Jepkana. Pemenue 3anay Ha
IIPUMCHECHHE 3aKOHA OTPAKCHHA CBETa

budmmoreka LIOK
https://m.edsoo.ru/ff0b1858

42

[Tpenomnenue cBera. 3aKOH
npenoMaeHus ceera [oaHoe
BHYTPEHHEE OTPAXKEHUE CBETA.
Hcnoabs30BaHUE MOTHOTO BHYTPEHHETO
OTPaKEHHS B OMTHYECKUX CBETOBOJAX.

bubmmotexa [TOK
https://m.edsoo.ru/ff0b20f0

43

JlaboparopHas padota "Hiccrenosanue
3aBHCHMOCTH YTJ1a TIPEIOMICHUS
CBCTOBOIO Ny4a OT yIJIa MAACHHS HA
rpaHHIE "BO3IYyX-CTCKIO""

Ypok-koH(pepeHua "Mcnoap3oBaHmne
MOJTHOTO BHYTPCHHCTO OTPAKCHHUS
CBCTOBOIbBL, ONITHKOBOJIOKOHHAA CBA3D"

bubmmoreka LIOK
https://m.edsoo.ru/ff0b197a

45

JIuuzel. OnTHYECKAsT CHJIA JIMH3bI
[TocTpoeHue U300pKEHHI B THH3AX.

46

JlaboparopHas pabdota "OnpeaeicHue
(POKYCHOTO PACCTOSHHSA H ONTHYCCKOH
CHJIbI COOUPAOLICH THH3BL" YPOK-
kOH(pepeHIus "ONTHUCCKHE THH30BBIC
opuoopsr"

BbubmmoTteka LIOK
https://m.edsoo.ru/ff0blacc




47

['ma3 kak onTHYeckas CHCTEMA. 3pEHHE
Ypox-koHpepentus " AeeKTsl 3peHUSL.
Kaxk coxpanuts 3peHuc”.

BbubmmoTteka LIOK
https://m.edsoo.ru/ff0b197a

48

PaznoxeHue 6CI0T0 CBETA B CIICKTP.
Omsiter HetoTona. CaoxkeHue
CICKTPabHBIX LBCTOB. Jducnepcus
ceera JlaGoparopHas padora "OnbITh
0 Pa3JIOKCHUIO OCIIOr0 CBETA B CIICKTP
M BOCIIPHATHIO LIBETA MPCIMCTOB IIPH
HX HAOIFOICHHH YCPE3 LBCTOBBIC

(unbTpH".

bubmmotexa [TOK
https://m.edsoo.ru/ffb21fe

49

Ypoxk-mpaktukym "BoHOBbIE CBOICTBA
CBETA: AUCTIEPCHS, MHTEP(EPEHLUS H
audpaxius”

50

OmnmITsl Pesepopaa u mnaneTapHas
Mozaeas aroma. [loctyaarsr bopa.
Monaens aroma bopa

51

Hcnyckanue u NOTIOMEHUE CBETA
aromoM. KBauTsl. JlnHeHyaThie
CHECKTPBI YPOK-NIPAKTHKYM
"Ha0/mr0ACHHE CIIEKTPOB UCIIYCKaHUA" .

52

PagnoakTUBHOCTD U €€ BUIbl. CTpOEHHE
aToMHOTO sapa. HykioHHas Moaes

53

PaguoakrusHbIC MpeBpameHu. M3oron
Pemenue 3ama4 mo reme:
"PagnOakTHBHBIC PEBPAICHHA" .

BbubmmoTteka LIOK
https://m.edsoo.ru/ff0b23ca

54

[lepuoa monypacnaza Ypok-
KoH()epeHLus "PaanoakTHBHbIC

bubmmotexa [TOK
https://m.edsoo.ru/ff0b2510




H3ITYUCHHUS B MPHPO,IC, MCTHITHHE,
TCXHHUKE".

55

SnepHbie peakiuu. 3aKOHbI COXPAHCHHA
3apAA0BOTO U MACCOBOTO HHCE]L.
DHEprus CBA3H aTOMHBIX saep. CBiasb
MAacChl M S3HEPTHU

56

Pemenue 3ama4 mo teme "SaepHele
peaxuuun". Peakuuu CUHTE3a U ACICHHUS
anep. Uctounnku 3nepruu CotHIa u
3BE31

budmmoreka LIOK
https://m.edsoo.ru/ff0b2abe

57

Ypoxk-kou(pepennua "HAaepHas
3HEpreTuka. JeHCTBHA pATHOAKTHBHBIX
H3IYYCHUH HA 5KUBBIC OpPTaHHU3MBI"

58

[ToaroroBka K KOHTPOJILHON padoTe 10
TEME "SJICKTPOMATHHUTHOE TOJIE.
ONCKTPOMATHATHBIC BOJIHBL. KBAaHTOBBIC
SABJICHHA"

bubmmotexa [TOK
https://m.edsoo.ru/ff0b2fe6

59

KonTtpombHasd padoTta no reme
"NIEKTPOMAarHUTHOE MOJIE.
ONEeKTPOMATHUTHBIE BOJHBI. KBAaHTOBBIE
aBaeHus"

budmmoreka LIOK
https://m.edsoo.ru/ff0b2c6e

60

[ToBrOopeHue, 0000ICHHUE.
JlaboparopHbIc padOTHI MO KYPCY
"B3ammoagciicTeue Ter"

61

[ToBTOpeHue, 0000meHue. PemeHue
PACUYCTHBIX ¥ KAYCCTBCHHBIX 341a4 TI0
TeMe "TernoBbIc MPoLUeCcCh”

bubmmoreka LIOK
https://m.edsoo.u/ff0b31d0

62

[ToBropenue, 0bo0mEeHue. Penienue

bubmmotexa [TOK




PACUCTHBIX M KAYeCTBEHHBIX 337144 TO
teme "KITJ] TermoBeix aBurareici”

https://m.edsoo.ru/ff0b3658

63

[ToBTOpeHUE, 0000ICHHUE.
JlaboparopHbIC PadOTHI IO KYPCY
"CBCTOBEIC SBJICHHA"

budmmoreka LIOK
https://m.edsoo.u/ff0b38c4

64

[ToBropenue, 0bo0meHue. Pabora ¢
TEKCTAMH IO TeME "3aKOHbI
COXPaHEHHS B MEXaHUKE"

BubmmoTtexa LIOK
https://m.edsoo.ru/ff0b3aeca

65

[ToBropenue, obo0menue. Pabora ¢
TexkcTamH 1o teme "Konebanusa u
BOJTHBI"

BbubmmoTteka LIOK
https://m.edsoo.ru/ff0b3cSc

66

[TosTOpeHue, 0000meHue. Pabora c

TekcTaMmH 110 TeMe "CBeTOBBIE ABJICHUT"

67

[ToBropenue, 0bo0meHue. Pabora ¢
TekcTamMu 1o Teme "KBaHToBas u
aaepHas (puzuka”

68

[ToBropenue, obo0menue. Pabora ¢
TeKCTaMu 1o TeMe "KBaHTOBas U
aaepHas pusnka”

BbubmmoTteka LIOK
https://m.edsoo.u/ff0b3{2¢

OBIIEE KOJIMUECTBO YACOB I10O
[TPOT'PAMME

68

27




YYEBHO-METOANYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBAZATEJBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

» ®usuka, 7 knace/ [epoikun .M., UBanos A M., AknnoHepHoe 00IIeCTBO
«H3marenscTBO «IIpocBerenne»

» Ousuka, 8 kinace/ [epeinkua A.B., O01ecTBO ¢ OrpaHUYEHHOIM
OTBETCTBEHHOCTBIO « M31aTensCTBO «DK3aMeH»

» ®usuka, 9 knace/ Iepeiiukna UM, T'ytauk E.M., Ueanor A 1., Ilerposa

M.A., AkuuoHepHoe obmiectBo «H3narenscteo «IIpoceenienue»

METOJUYECKHE MATEPHAJIBI JIJIA YYUTEJIA

N P®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI 1 PECYPChI CETH

HMHTEPHET
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