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MMOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢u3uke Ha ypOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMs COCTABICHA HA OCHOBE MOJOXKEHHUN
U TpeOOBAaHUH K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTeiIbHON IMPOrpamMMbl,
npeactaBieHHbx B ®I'OC 00O, a takxke ¢ yuérom ¢enepalbHONW pabodeil mporpaMMbl BOCIIHTAHHUS U
Konuenuuu npenoaasanus yueoHoro npeamera «Dusmkay.

Copnepxanue mporpaMMbl 1o (u3MKe HaAmpaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH O0YyYarOIIMXCsl M OPTaHU3AUI0 N3yueHUs (PU3MKU Ha JIEeSTeIbHOCTHON OCHOBE. B mporpamme
1o (GHU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanm3anuu tpeboBanniit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjibTaTaM OOydeHUs], a TaKKe MEXIIPEIMETHbIE CBSA3H
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00Opa30BaHMS.

[Tporpamma 1o ¢u3MKe yCTaHABIMBACT paclpe/ielieHue yueOHOro Marepuaia mo rogam o0ydeHus (1o
KJ1accaM), IpeylaraeT NpUMEpHYIO MOCJIE0BAaTEIbHOCTh U3yUEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
IIPEMETHOTIO COJIEPKaHUS U Y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXCsl.

[Tporpamma o ¢usuke papaboTaHa ¢ ETbI0 OKAa3aHUS METOJMYECKON MOMOIIN YYUTETIO B CO3JaHUU
paboueii mporpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka ABISETCA CUCTEMOOOPA3yIOUIMM JIi €CTECTBEHHOHAYYHbIX Y4eOHBIX MPEIMETOB, MOCKOIbKY
(bu3nyeckre 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB U ABICHUN, N3y4aeMbIX XUMHUEH, OMOI0rHel, acTpOHOMUEH
u (Qusnueckoil reorpadueld, BHOCHT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY MHpa, HPEIOCTaBIISET
HanOonee sicHple OOpas3Ibpl MPUMEHEHHs HAYYHOTO METOJAa IO3HAaHUsS, TO €CTh CHoco0a MONyYeHHS
JOCTOBEPHBIX 3HAHUH O MUDpE.

OnHa W3 IIaBHBIX 3a/a4 (U3MUECKOro 0Opa3oBaHMs B CTPYKType OOLIero oO0pa3oBaHMsl COCTOUT B
(bopMHpPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECca K HAyKe y 00ydJaronuxcsl.

Wzyuenne ¢usnkn Ha 6a30BOM ypOBHE IMPEAIOJIATraeT OBJIAZCHUE CICTYIOIIUMH KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIUMH €CTECTBEHHOHAYUYHYIO IPaMOTHOCTb:!

e HAyYHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHMS;

e HHTEPIPETUPOBATH JaHHBIC U HCIIOJIF30BaTh HAYYHBIE IOKA3aTEIbCTBA ISl TIOJTYYEHHUS BBIBOIOB.

Ienn wm3yueHust GU3MKU Ha YpPOBHE OCHOBHOrO o0uIiero obpaszoBaHus omnpeseneHsl B Konuenuu
npernojiaBanus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranusanusax Poccuiickoit @enepanumy,
peanu3yommrxX OCHOBHBIE O00IIe0o0pa3oBaTeNbHbIE IMPOTPaMMBI, YTBEPKIAEHHOH pemenueM Komnernu
MunucrepctBa npocselienus Poccuiickoit @eneparnuu (mporokost ot 3 aexadps 2019 r. Ne [1K4BH).

ey n3yvyenust Gusnkm:

e IPUOOPETEHUE UHTEPECA U CTPEMIIEHUS 00YYAIOLUXCsl K HAYYHOMY M3yYEHHIO IPUPOJIbl, PA3BUTHE UX
WHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e Da3BUTHE TNPEACTABICHUN O HAYYHOM METO/AE MO3HAaHUS W (HOPMHUPOBAHHE HCCIIENOBATEIHCKOTO
OTHOIIECHMS K OKPYKAIOLIUM SIBJICHUSM;

e (hopMupOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa M3y4eHHUs OCHOB CTPOEHHUS MaTepuH U
(GyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (hopMupoBaHHE MPECTABICHUN O PO (GU3UKHU JJISI PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;

e pa3BUTHE MPEJCTABICHUH O BO3MOXKHBIX cepax Oynymeill npodeccuoHaNnbHOM JesITeIbHOCTH,
CBSI3aHHOM C (PM3UKOI, MOATOTOBKA K JlabHeHIIeMy 00y4eHHIO B 3TOM HAlPaBJICHUH.

JIoCTIKEHHE STUX Ieled MporpaMmbl Mo (QU3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs
o0ecreynBaeTcs perieHueM CIeIyonuX 3aAay:

e IPUOOpPETEHNE 3HAHUH O JUCKPETHOM CTPOCHMM BEIIECTBa, O MEXaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e IPHOOPETEHNE YMEHHUH OMUCHIBaTh W OOBSICHATh (PU3MUECKUE SBICHHUS C HCIOJIb30BAaHUEM
MOJTyYEHHBIX 3HAHUIA;

e OCBOGHHE METOJIOB pEIIEHHUs TNPOCTEHIINX pacyETHBIX 3a7ady C MCIOJb30BAaHUEM (DU3UYECKUX
MOJIeNIeH, TBOPUYECKHUX M MTPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

e Pa3BUTHE YMEHHU HAOIIOJATh NMPHUPOJIHBIC SBICHHUS W BBIOIHATH OMBITHI, J1a0OpaTOpHBIE pabOTH U
HKCHIEPUMEHTAIbHbIE UCCIIEAOBAHUS C UCTIOIBb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

e OCBOEHHME MPHUEMOB paboThl ¢ MH(popMaIMend (PU3NIECKOTO COAEp)KaHUs, BKItOYas MH(OPMAIHIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATTN3 ¥ KPUTHUECKOE OlIEHUBaHHE HHPOPMAIINH;

¢ 3HAKOMCTBO cO chepamu mpodecCHOHATBHON JESITENbHOCTH, CBS3aHHBIMH C (QU3UKOW, W
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTHKEHHUSIX (PU3NUECKON HAYKH.

Ha nzydenue ¢usuku (0a30BBIH ypOBEHb) Ha YPOBHE OCHOBHOTO OO0IIEro oopa3zoBaHus OTBOIUTCS 238
4yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezen0), B 8 kitacce — 68 yacoB (2 yaca B Heeln0), B 9 kimacce —
102 gaca (3 yaca B HeZlemIO).



[Ipemymaraembrii B mporpamme 1o (u3uke TmepedeHb Ja0opaTOpHBIX PAbOT W OMBITOB HOCHUT
PEKOMEHIATENbHBIM XapakTep, YYUTeNb JeJaeT BhIOOp MpOBEACHHs Ja0OpaTOPHBIX PabOT M OMBITOB C
yu€TOM HMHIUBUAYAJIBHBIX OCOOEHHOCTEH O0O0y4aromuxcs, CIHCKAa SKCIEPUMEHTAIBHBIX 3aJaHuH,
npeJuIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 1o (pr3uKe.

COAEP)XAHUE OBYYEHUSA

7 KJIACC

Paznen 1. ®usuka u eé poJib B NO3HAHNM OKPY:KAIOIIEro MUpa.

dusuka — HayKa O IpHPOAC. SIBneHus IIpUpoOAbI. dusnyeckue SBICHUS: MECXaHUYCCKHUE, TCIIJIOBBIC,
SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBEIC.

dwusndeckue BeaMUMHBL. M3Mepenune ¢usnyeckux BenuuuH. Pusnmdeckue mpubopsl. IlorpemrHocts
n3MepeHuil. MexxyHapoaHas CucTeMa eIMHULL.

Kak ¢usuka u pgpyrue ecTecTBEHHbIE HAyKHM H3Y4alOT MpUpoay. EcTecTBeHHOHAY4YHBIH METOJ
MO3HAHUS: HAO0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUIoTe3, 00BsICHEHNE HA0M0JaeMOoro aBieHus. Onucanue GU3NUEcKUX SBICHUHN C TOMOIIBIO MOJIEIICH.

Jemoncmpauuu.
1. MexaHuueckue, TeIUIOBbIC, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHMUS.

2. ®usudeckue MprOOPHI U MPOLIEAYpa MPSMBIX U3MEPSHHI aHATIOTOBBIM M IIU(PPOBBIM TPHOOPOM.
Jlabopamopuusie pabomot u onvimel.

OmnpenesneHue LeHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 Nproopa.
N3mepenue paccTossHAMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeETIA.
Omnpenenenne pasmMepoB MaJIbIX TEIl.
W3mepenue teMiiepaTypsl IpH IOMOIIM KAJKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.

[IpoBenenue wuccienoBaHusl MO IPOBEPKE TUIOTE3bl: JAIBHOCTh IOJIETA WIApUKA, ITYIIEHHOI'O
TOPU30HTAIILHO, TEM OOJIbIIIe, YeM OOJIbIIe BBHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHUU BellleCTBA.

CTpOGHI/Ie BCIICCTBA: ATOMbI U MOJICKYJIbI, UX PA3MCPHIL. OHLITBI, JOKa3bIBaArOIIUEC TUCKPCTHOC CTPOCHUC
BCIICCTBA.

SN E

JIBmxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHUS YACTHIl C TemIeparypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzanmoaelicTBre 4acTUIl BEIIeCTBA: MPUTSHKEHNE U OTTAIKMBaHHE.
ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHUE Ta30B, KHUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) Tell.

BzanmocBs3n MCKIY CBOMCTBaAMH BCIICCTB B PAa3HbIX arp€raTHbIX COCTOAHUAX U UX AaTOMHOMOJICKYJIAPHBIM
cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmonenrne 6poyHOBCKOTO JIBHKEHUS.

2. Habmonenue nuddysuu.

3. HaGmronenue siBneHuit, 00bSACHAIOMUXCS MPUTSKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PsZIOB (C HcToNib3oBaHuEM (oTorpaduii).

2. OmbITHI IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI IO 0OHAPYKEHUIO JEUCTBHSI CUIT MOJIEKYISIPHOTO MPHUTSIKEHUS.

Pa3nea 3. /IBu:xkeHMe U B3auMo/ieiicTBUE TeJl.

Mexanndeckoe IBMKeHHE. PaBHOMEpHOE B HepaBHOMepHOe aBkeHne. CkopocTh. CpeHssl CKOPOCTh
MIPY HEPAaBHOMEPHOM JIBMKEHUH. Pacy€r myTu u BpeMeHH JIBUIKEHUSI.

SIBnenune wHepuuu. 3aKOH WHEpUMU. BzaumopeilicTBue Tel KaKk MNPUYMHA W3MEHEHUS CKOPOCTH
JBYOKCHHSI Tell. Macca Kak Mepa HHepTHOCTH Tela. [LtoTHoCTh BemecTBa. CBSA3b TUIOTHOCTH C KOJIMISCTBOM
MOJIEKYJI B €MHHIIC 00hEMA BEIIECTBA.

Cuna xak xapakTepucTHKa B3aumMmozeircTus Ten. Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuisl ¢
MOMOIIBI0 TUHAMOMETpA. SIBJIeHHe TArOTeHus U cuia TshkecTd. CHlla TSHKECTH Ha JIPYruX IUiaHeTax. Bec
tena. HeBecomocTs. CroskeHHE CHII, HAMPaBICHHBIX MO OMHOW mpsimoil. PaBHoxeicTByromas cui. Cuna
TpeHus. TpeHrne CKOIbKEHUs U TPEeHUE MOKos. TpeHue B mpupojie U TEXHHKE.



Jemoncmpauuu.

Habnronenne MexaHMYecKoro ABMXKEHHS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABMYKEHUS.
Habntoienue siBjeHUs] HHEPIIUH.

Habumoienne n3MeHeHus: CKOpoCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHOW IPSIMOM.

ﬂaﬁopamopnbw paodomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapHKa B KUAKOCTHU, MOJIETH JIEKTPHUUIECKOrO
ABTOMOOWIIS U TaK Jaliee).

2. OnpeneneHue CpeHe CKOPOCTH CKOIBKEHUS OpyCcKa MITH IapuKa 0 HAKIOHHOH IIIOCKOCTH.

3. OmpezaeneHue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (AedopMarvu) npyKUHbI OT MPUI0KEHHOM
CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHUS OT Beca Tejaa M Xapakrepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjenne TBEPABIX TeJl, KMIKOCTEH U ra3os.

Hapnenne. CriocoObl yMEHBIICHUSI U YBEJIMYCHUs JaBieHus. J(aBieHue rasa. 3aBUCHMOCTD JIaBJICHHUS
raza or o0béma, Temmneparypsl. [lepenaya naBieHuss TBEPABIMU TEJIaMH, >KMJIKOCTSIMHU U ra3aMu. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbL. 3aBUCUMOCTH JIAaBIEHUS KUJIKOCTH OT TNyOuHBL. ['MapocraTudeckuii
napajokc. Coobmatonuecs cocynsl. ['uapaBinueckue MeXaHU3MBbI.

Atmoctepa 3emnn u atrmocepHoe naBieHue. [IpHUMHBI CYIIECTBOBAHUS BO3IYIIHON OOOJIOYKH
3emimm. OnbiT Toppuuennu. M3mepenne atMochepHOTO JaBiIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHHS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! ai1st u3MepeHust arMOcepHOTO 1aBICHUSI.

JleiicTBHE KUIKOCTH M Ta3a HA MOTPY:KEHHOE B HUX Telo. BriTankuBaromas (apxuMeaoBa) cuia. 3akoH
Apxumena. [naBanue ten. Bo3nyxornasaHue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEpaTyphl.

[lepenaua naBaeHuUs KUIKOCTHIO U Fa30M.

Coobmmarommecst CoCyIbl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBus aTMoc(hepHOTo JaBICHHUS.

3aBHCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U TUIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHMsl Ted: IUIaBaHUE WJIM MOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOILEHUS
IJIOTHOCTEH TeJIa U )KUJKOCTH.

Jlabopamopuwvie pabomovt u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YaCTH TeJa.

2. OnpeneneHre BEITATKUBAIONICH CHIIBI, IEHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHUJIBI, AEUCTBYIOLIEH Ha TEJO B )KMIKOCTH, OT MAacChl
Tena.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIbI, JEHCTBYIOLEH Ha TEJlIO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YaCTH TeJIa U OT IJIOTHOCTHU KHUJIKOCTH.

5. KoHctpyupoBaHue apeomMeTpa Wik KOHCTPYUPOBAHHE JIOJKHU U ONpeieieHne e€ Ipy30n0/bEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. DHeEprus.

Mexannueckasi pabotra. MoLIHOCTb.

[IpocTeie MexXaHU3MBL: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHsl pbluara.
[IpumeHeHune mpaBwiia paBHOBECHS pblyara K OJOKy. «3osotoe mpaBuio» MexaHuku. KIIJ[ mpocTsix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprusi. KuHeTnueckas M MoTeHIMalbHas sHeprus. llpeBpailieHne omHOTO BuUIa
MEXaHWYECKON DHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHUKE.

/emoncmpayuu.

1. ITpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Ompenenenurie paboOThl CHJIBI TPEHUS NPU PABHOMEPHOM JIBJKEHUHU Tella IO TOPU30HTaIbHOU
MTOBEPXHOCTH.

2. VccnenoBanue ycinoBHid paBHOBECHS pblyara.

3. Usmepenne KI1J] HaKIIOHHOH MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHHs MEXaHUYECKOM SHEPIHH.

ISR

N~ WNE
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Pa3nea 6. TenJioBble siBJIeHUS.

OCHOBHBIE TMOJOKEHHUSI MOJEKYJISIPHO-KMHETHYECKON TEOPUM CTPOECHMS BeliecTBa. Macca m pasmepsl
aTOMOB M MOJIEKYJ1. ONbITHI, IOATBEPKAAOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUN BemiecTBa. Kpucrammmueckue u aMmopgHbIe
tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TEJ HAa OCHOBE IOJOKEHUM MOJEKYISIPHO--
KMHETH4eCKO Teopuu. CMauyuBaHKWe U KaWJUIAPHBIE sIBJIEHUS. TerioBoe pacliupeHue u cxxaTHe.

Temneparypa. CBs3b TEMIEPATYpbl CO CKOPOCTHIO TEIUIOBOI'O JIBM>KEHHS YaCTHLl. BHYTpeHHsIs SHeprusl.
CriocoObl M3MEHEHUs! BHYTPEHHEH SHEpruu: Teronepeaada 1 coBepiieHne padoTel. Busl Teronepenayn:
TEIIONPOBOJHOCTD, KOHBEKIMUS, U3IyUCHHUE.

KonnuectBo Temnotsl. YienbHas TEMIOEMKOCTh BellecTBa. TermmooOMeH M TEIJIOBOE pPaBHOBECHE.
VYpaBHenue temnoBoro Oananca. [lnmaBieHwe M OTBepAEBaHHE KPHUCTAJUIMYECKUX BELIECTB. Y JIENbHAs
teriora TtuiaBieHus. IlapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kurenue. YiaenpHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO JTABICHHUS.

BnaxxnocTs Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHas TEIJI0TA CTOPAHUS.

[Tpununs! padoTs! TemoBbix apurateneit KI1/] rerioBoro nqeurarens. TerioBeie ABUraTeNy v 3alIUTa
OKpY>KaroIlEn Cpeibl.

3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

Habntonenue OpoyHOBCKOTO JABHKEHHUSL.

Ha6mronenue quddysum.

Habnronenue siBieHUI cMaunBaHUs U KalTWJUISIPHBIX SIBICHUH.

Habnronenune TerioBoro pacumpeHust Tel.

V3meHeHue naBineHus ra3a npu M3MEeHEeHUH 00bEMa 1 HarpeBaHUM WIIM OXJIAXKICHUH.
IIpaBuiia n3MepeHus TeMIeparypsl.

Bupel reruionepenayu.

OxJax/1eHre Ipy COBEPUIEHUH PaOOTHI.

Harpesanue npu COBEPIICHAN paboThl BHEUTHUMU CUIIAMH.

10 CpaBHeHuE TEIIIOEMKOCTEN Pa3JINYHBIX BEILECTB.

11. HabmroneHue KUIMEHUS.

12. HaGnroseHue MOCTOSHCTBA TEMITEPATYPHI TTPH TUTABIICHHH.

13. Mojenu TEIUIOBBIX ABUTaTEIEH.

Jlabopamopuuvie pabomot u onvimel.

1. OnpIThl O OOHAPYKEHUIO AEUCTBUS CUI MOJIEKYJISPHOTO MPUTSKEHUS.

2. OnBbITHI IO BBIPAIIMBAHUIO KPUCTAIIIOB TIOBAPEHHOM COJIM MITH caxapa.

3. OnbIThl O HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KUIKOCTEH U TBEPABIX TEIl.

4. OrmpeneneHue JaBleHUs BO3yxa B OaJuIoHe LINpHUIIA.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCThH JaBJICHUS BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIaKICHUSI.

6. IIpoBepka rumoTe3bl JUMHEHHON 3aBHCHMOCTU JUIMHBI CTOJIOMKA KMJKOCTH B TEPMOMETPUYECKOMN
TpyOKe OT TeMIepaTyphbl.

7. HaOntoneHne wn3MEHEHMs BHYTPEHHEH HHEpruM Tejla B pe3yjbTaTe TeIuloneperadyd U padoThl
BHEILIHUX CHUJI.

8. HccnenoBanue sBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TMpPH TEIMIIOOOMEHE C HarpeThiM
METAITMYECKUM LIUJTUHAPOM.

1. Onpenenenue yneapHON TETUIOEMKOCTH BEIIECTBA.

2. WccnenoBanue mporecca UCIapeHusl.

3. OnpeneneHre OTHOCUTENBHOM BIa)KHOCTH BO3JyXa.

4. Omnpenenenue yJaelIbHON TEIIOTHI TUIABJICHUS JIbJA.

Pa3nen 7. DiiekTpudecKue U MArHUTHbIE SIBJICHUS.

Onextpuszauus Ten. [[Ba poja 3ieKTpUUECKHX 3apsAloB. B3auMmonelicTBhe 3apsiKEHHBIX Tel. 3aKOH
KynoHa (3aBUCUMOCTD CHJIBI B3aUMOJEHCTBYS 3aps’KEHHBIX TEN OT BEJIMUMHBI 3apSA0B U PACCTOSTHUS MEXTY
TeIamu).

Onexktpuueckoe mosie. Hampspk€HHOCTh — anekTpuyeckoro  noisd. [IpuHmun — cynepno3unuu
AJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snexTpuueckux 3apsaoB. OJEMEHTApHBIA diekTpuueckuil 3apsa. CrTpoeHue aroma.

CoNogA~WNE



[IpoBOIHUKYN W TUAAEKTPUKUA. 3AKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKU TOK. Y CIOBHS CYHIECTBOBAHMS JIEKTPUUYECKOrO TOKA. VICTOUHMKN MOCTOSIHHOTO TOKA.
JIeicTBHSI DNIEKTPUIECKOTO TOKA (TEIUIOBOE, XUMUIECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U
rasax.

OnekTpuyeckas 1enb. Cuna Toka. IekTpuueckoe HampsbkeHue. CONpOTUBICHHE MPOBOJIHHUKA.
VY nenbHOE compoTuBiieHHe BemiecTBa. 3akoH Oma mia ydyactka uenu. [locienoBarensHoe U napajiieibHOe
COEJIMHEHHE MPOBOAHUKOB.

Paborta w MOMmHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. DJeKTpuUYecKHe LENH M
MOTPEOUTEITN IICKTPUUECKON dHEepTuH B ObITYy. KOpoTKOE 3aMbIKaHUE.

ITocTtosiHHBIE MarHuThl. B3auMoaeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1oje. MardouTHoe I1oj1e
3eMiId U €ro 3HaueHue Ais Ku3Hu Ha 3emie. OnbIT Opcrena. MarHuTHOE o€ 3JIEKTPUUECKOro TOKa.
[IpumeHeHne »IEKTPOMAarHUTOB B TeXHUKE. J[eMCTBME MAarHUTHOTO I0Js Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEb MOCTOSIHHOTO TOKa. VICI0JIb30BaHUE JIEKTPOIBUTaTEIE B TEXHUUECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

Onpitet Dapanes. SABnenue snekrpomMarHuTHoW HHAYKUMHU. [IpaBuno Jlenma. DiekTporeHeparop.
CrocoObl TIOJIYYeHHSI DJIEKTPUYECKOW HHEPTUU. ODJEKTPOCTAHIIMHM Ha BO30OHOBISIEMBIX HMCTOYHUKAX
SHEPIUu.

/emoncmpayuu.
5. DnekTpusanus Tei.
6. /IBa poma 3JIEKTpHUYECKUX 3apsIIOB ¥ B3aUMOJICHCTBUE 3aPSKCHHBIX TEIL.
7. YcTpOHCTBO U JEHCTBUE IEKTPOCKOIA.
8. DnekTpocratnyeckas HHAYKIHUS.
9. 3akoH coxpaHEHUs AEKTPUUECKUX 3aPSI0B.
10. TIpoBOJHUKHU U TUIICKTPUKH.
11. MopaenupoBaHue CUIIOBBIX JIMHUMN AJIEKTPUUYECKOTO MOJIS.
12. McToYHUKH TOCTOSHHOTO TOKA.
13. JIeicTBUS DJIEKTPUYECKOTO TOKA.
14. Dnexkrpuueckuil TOK B KHUJIKOCTH.
15. T"a3oBblii pa3psi.
16. M3mepenue cuiibl TOKa aMIEPMETPOM.
17. N3mepeHue 3MeKTPUIECKOr0 HAIPSKEHUST BOJIBTMETPOM.
18. Peocrar u Mara3uH CONpOTHBIICHH.
19. B3aumojeiicTBHE TTOCTOSIHHBIX MarHUTOB.
20. MogenupoBaHrue HEBO3MOKHOCTH Pa3/IeIeHUs MOII0COB MarHuTa.
21. MogenupoBaHUe MarHUTHBIX TOJIEH MOCTOSITHHBIX MarHUTOB.
22. OmbIT Dpcrena.
23. MarsuTHOE T0Jie TOKA. DJICKTPOMATHHT.
24. ]leficTBHME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
25. DNeKTpoABHUraTeNb MOCTOSHHOTO TOKA.
26. VccnenoBaHue SIBJICHUS dJICKTPOMArHUTHON MHTYKITHH.
27. OnbiTer Qapajyes.
28. 3aBHCHUMOCTbH HAIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBHI €r0 BO3SHUKHOBEHHUSI.
29. DnexTporeHepaTrop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimol.
OMNBITHI 10 HAOIOICHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH W PU COTPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIIEKTPUKH.
COopka u mpoBepKa padOThI MEKTPHUECKOH IEMH MOCTOSHHOTO TOKA.
W3mepenue u peryJimpoBaHKe CHIIBI TOKA.
N3mepenue u peryimpoBaHue HAIIPSHKCHHUS.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOpa U
HaIpPsDKEHUS Ha PE3UCTOpE.
7. OMBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTH JJICKTPHUECKOTO COMPOTHBIICHUS MPOBOJHHKA OT €ro
JUTAHBI, TIOMIA/IA MTOTICPEYHOTO CEUCHUS U MaTepraa.
8. IIpoBepka mpaBuIa CIOXKEHUS HAMPSHKEHUH MPU MOCIET0BATEILHOM COSTMHEHUHU BYX PE3HCTOPOB.
9. TlpoBepka mpaBuIa JUIsl CUIIBI TOKA NP NapaieTbHOM COSTUHEHUHN PE3UCTOPOB.
30. Omnpenenenre pabOTHI AMEKTPHUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
31. OmpeneneHue MOITHOCTH AIIEKTPUIECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
32. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HAMPsKEHUS Ha HE.
33. Ompenenenune KI1/1 marpesarens.

cukrwNE



34. VccnenoBanrue MarHUTHOTO B3aMMO/ICUCTBUS MTOCTOSIHHBIX MarHUTOB.

35. MzydeHue MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB TPU UX OOBbETMHEHUH U Pa3/ICICHUN.

36. HccnenoBanue neicTBUs IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

37. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOACHCTBHSI KaTyIIKU C TOKOM U MarHuTa OT
CHJIBI TOKA U HaNpaBJICHHUS TOKA B KaTYILIKE.

38. M3yuenue neiicTBUs MAarHUTHOTO TIOJIS HAa MPOBOJIHUK C TOKOM.

39. KoncrpyupoBanue u u3ydeHue padOoThI HJIEKTPOABUTATEIS.

40. Usmepenue KII/] amekTpoaBuraTenbHOM YCTAaHOBKH.

41. OnpIThl MO HWCCIEIOBAHHUIO SIBICHHS DJEKTPOMArHUTHONW WHAYKLHU: HCCIEIOBAaHUE H3MEHEHUH
3HAUEHUS U HAIlPaBJIEHUs WHIYKIIMOHHOT'O TOKA.

9 KUIIACC

Pa3zpen 8. Mexannueckue siBJIeHHUA.

Mexanuueckoe  aBwkeHue. MarepuanbHas Touka. CucremMa  orcuéta.  OTHOCHTENBHOCTb
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEpPHOE MNPAMOJIMHENHOE JBUXeHHUE. HepaBHOMEPHOE NPSIMOJIMHEWHOE
nBrkeHne. CpeHsis U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOoyckopeHHOE NpsiMoInHeiHOe 1BrkeHre. CBoOo1HOE mageHue. OnbIThl [ anwes.

PaBHOMepHOE ABIKEHHE TO OKpykHOCTH. [lepumox m wacrora oOpamenus. JIuneiinas u yrioas
cKopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

[Tepsslii 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. [IpuHnumn cyneprosunuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHS CKOJBXEHUs, CUJIa TPEHUS TOKOs, TPyrue
BH/JIBI TPECHHUSL.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOIHOrO majeHwus. [[BuxeHue miaHer
Bokpyr CousHua. [lepBas kocmuueckasi ckopocTb. HeBecoMocTh U neperpysku.

PaBHoBecue wmartepuasibHOM TOYKU. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOTO Tenma C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsce tena. M3menenue umnynbca. Mmnynbe cunibl. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOE
JBUYKEHUE.

Mexanuueckass pabora u MomHocTh. PaGoTa cun TskecTH, ynpyroctu, TpeHus. CBs3b SHEpruu U
pabotel. [loTeHnManbHas HEPTUsl Teja, MOAHITOTO HAJ MOBEPXHOCTHIO 3eMiH. [loTeHIManbHas SHEPrUs
ckatol npyxuHbl. Kunernueckas sHeprus. TeopemMa O KMHETHYECKOM HHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTHUU.

/emoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JIBHXKEHUS Tella OTHOCUTEIHLHO Pa3HBIX Tell OTCUETA.

2. CpaBHEHHE IyTCH W TPACKTOPHI JIBIKEHHUS OJIHOTO M TOTO JK€ TeJa OTHOCHUTEIBHO PAa3HBIX TEI
OTCUETA.

3. M3mepeHune CKOPOCTH U YyCKOPEHUS MPSIMOIMHEHHOTO JIBHKEHUS.

4. ViccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBUKECHHUS.

5. HaGmronenue nBuxeHus Teia 1o OKpy>KHOCTH.

6. HaOmroneHne MeXaHWYECKHX SIBJICHUU, MPOUCXOJANIMX B cucTeMe oTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIBHO KaOMHeTa (DHU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS Tella OT MACChI Tea U ACHCTBYIOIIEH Ha HETO CUJIBI.

8. HaGnroneHne paBeHCTBA CHII TIPU B3aMMOJICHCTBHH TEI.

9. M3meHeHMe Beca Tea MPH YCKOPEHHOM JIBHKCHUH.

10. Tlepemaua umiynbca MPU B3aUMOICHCTBUU TEJI.

11. TIpeoOpazoBanwus SHEPTUU TIPU B3AUMOJICHCTBUH TE.

12. CoxpaHeHue UMITYJIbCa IPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbCa TPH A0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroneHue peakTHBHOTO JBUKCHHUSL.

15. CoxpaHeHre MEXaHUYECKON SHEPTUU IPU CBOOOIHOM TaICHUU.

16. CoxpaHeHHE MEXaHWYECKOW SHEPTUU TIPU JBWKCHHUH TeJIa TIOJT JCHCTBHEM MTPYKUHBI.

Jlabopamopuuvie pabomost u onvimel.

1. KoHncTpyupoBanue TpakTa A pa3roHa U JalbHEUIIEr0o PaBHOMEPHOTO JBIKEHUS IApHKa WU
TEJIEHKKH.

2. OmpeneneHue cpeHEd CKOPOCTH CKOJIBKEHHUS Opycka WM JBW)KCHHS IIapUKa 10 HAKJIOHHOM
TJIOCKOCTH.

3. Ompenenenue yCKOpEeHUs Tela MPU PaBHOYCKOPSCHHOM JABM)KCHUHU MO HAKIIOHHOMW TUIOCKOCTH.

4. WccnenoBanue 3aBUCHMOCTH TYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JBM)KCHUH 0€3 HayaIbHOU



CKOPOCTH.

5. IIpoBepka TUIOTE3BI: €CIAM NPU PABHOYCKOPEHHOM [BM)KEHUH 0€3 HavyaJbHOH CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIUE POMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO JIaBJICHUSI.

7. Onpenenenne KodHPUIMEHTA TPEHUS CKOTBKCHHUS.

8. Ompenenenue KECTKOCTH MPYKUHBL.

9. Onpenenenrie pabOThl CHUJIBI TPEHHUS] NPH PABHOMEPHOM JIBUKCHHU Tella IO TOPU3OHTAIBHOMN
MTOBEPXHOCTHU.

10. Onmnpenenenue paboOThI CUIIBI YIPYTOCTH IIPU MOABbEME IPy3a ¢ UCIOIb30BAHUEM HETIOABUKHOTO U
MOJIBUKHOTO OJIOKOB.

11. W3yueHue 3aKOHA COXpPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHusl M BOJHBI.

KonebarenbHoe apmxenune. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUM: MEepuoj, 4acToTa, aMIUIUTYZA.
MareMaTHueCKUil U IPYKUHHBINA MasTHUKU. [IpeBpalienue sHEeprun Mpu KOJIeOaTeIbHOM JTBH)KECHUH.

3aryxaromue kojebanus. BreiHyxneHHble koneOaHus. Pezonanc. Mexanuueckue BOJIHBL. CBOicTBa
MEeXaHW4YeCKUX BOJIH. [IpogonbpHble U nonepeyHbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
MexaHnuyeckue BOJIHBI B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.
Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.
Habnronenne BBIHYXICHHBIX KOJIeOaHUI U pe30HaHCca.
PacrnipocTpanenre npoAoiabHbIX U TONEPEYHBIX BOJIH (HAa MOJIENH).
Habntoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKH PE30HaHC.
Jlabopamopuuvie pabomot u onvimel.
Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTHYeCKOI0 MasiTHUKA.
Onpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPYKUHHOTO MAasSTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KoJeOaHU OBEIICHHOTO K HUTHU TPy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpHO/A KOJIeOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH Iepuo/ia KosuedaHuil rpy3a, IOBEUIEHHOI'O K HUTH, OT Macchl Ipys3a.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHoAa KOJeOaHUN MPYKUHHOTO MAasTHUKA OT MacChl
rpy3a U *KECTKOCTHU MPYKUHBI.

7. V3mepeHune ycKOpeHHs! CBOOOIHOTO MaICHUsI.

Pa3nes 10. Di1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE IOJIe. DJIEKTPOMArHUTHBIE BOJHBL. CBOMCTBAa 3JIEKTpOMAarHWTHBIX BOaH. [llkana
JIEKTPOMAarHUTHBIX BOJIH. VCIIOIb30BaHNE 2JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpauuu.

1. CgoiicTBa MEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBA CBETA.

Jlabopamopmuvie pabomsl u onvimel.

1. U3ydeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C MOMOIIbIO0 MOOMIBHOIO TesedoHa.

Pa3pnen 11. CBeroBbIe sIBJICHUS.

JlyueBas Mopens cBera. Mcrounukum cseta. IIpsMosimHENHOE pacnpOCTpaHEHHE CBETa. 3aTMEHUS
Comnna u JIyasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKEHUS CBETA.

[Ipenomiienne cBera. 3akoH TmpesnomiieHus cBera. [lomHOe BHYTpeHHeEE OTpak€HUE CBeETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nydeit B inH3e. OnTHueckas cucteMa (potoanmnapaTa, MUKpOCKOIA U Teleckona. a3 kak
ONTHYECKas cucTeMa. bn3opykocTh U JalbHO30PKOCTb.

Pasnoxxenue Oenoro cera B criekTp. OnbiTel HptoToHa. CrioskeHue crieKTpasibHbIX 1IBETOB. J{ucnepcus
CBETa.

/emoncmpayuu.
. IIpsimonmHEeHOE pacpoCcTpaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonmy4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTHYecKnii CBETOBO/I.
Xon nydeit B cobuparoieit TuH3e.
XoJ 1y4el B pacCeuBarollen JTUH3E.
[Tonydenne n300pakxeHuii ¢ TOMOIIbIO JINH3.

ocoukrwNE

ocouhsrLNE

OCNoOUAR®WNE



9. Ilpuniun aeicTBus oToanmapara, MUKpPOCKOIIAa U TEIECKOTA.

10. Mopuens rnasa.

11. Pa3noxenne 6eoro cBETa B CIIEKTP.

12. Tlomydenue Oemoro cBETa MPH CIOKCHUHU CBETA Pa3HBIX IIBETOB.

JlabopamopHule pabomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTH yIila OTPaXEHUSI CBETOBOI'O JIy4a OT yIJla Ia/JeHus.

2. V3yueHne XxapaKTepUCTUK U300paKeHHsI IPEJMETa B TUIOCKOM 3epKaie.

3. MccnenoBanue 3aBUCMMOCTH yIiia IMPEIOMIICHUS CBETOBOIO Jiydya OT yrja MajeHHs Ha TpaHHIle
«BO3J1YX—CTEKJIO».

4. TlomyueHue n300paskeHUI ¢ TOMOIIBIO COOMPAOILEH JTUH3BI.

5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITUYECKOU CHITBI COOMPAFOIICH JIMH3HI.

6. OmbITHI IO pa3IokKEHUIO OEJI0ro CBETa B CHEKTP.

7. OmbITHI IO BOCHPUSITHIO 1IBETA MIPEIMETOB MPHU X HAOIIOICHUH Yepe3 [IBETOBBIC (PHIIBTPHI.

Pasnen 12. KBanToBble siBJIeHUS.

OmnpiTel Pesepdopaa u mmanerapHast moaens aroma. Mogens atoma bopa. Mcnyckanue u morsiomieHue
cBera aroMoM. KBaHThI. JInHeYaThie CIEKTPHI.

PamuoaktuBHOCTh. Anb(a, 6eTa- u ramma-uznydeHusi. CtpoeHue aromMHoro saapa. Hykinonnas monens
aToMmHoro siipa. M3oronsl. PannoaktuBHeie npeBpanieHus. [lepuoa noiypacmnana aToOMHBIX sJIEp.

SAnepuble peakuuu. 3aKOHBI COXpPAHEHHUs 3apsiIOBOIO M MAacCOBOTO YMCEN. DHEPrusi CBSI3M aTOMHBIX
snep. CBs3b Macchl U 3Heprun. Peakiuu cunte3a u nenenus sjaep. crounuku sHeprun ConHia u 3BE31.

SnepHas sHepretuka. JleiicTBUs paJiMOAKTUBHBIX U3TyYEHUI HA KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHUS U TIOTJIOIICHHUS.

CrieKTphl pa3nyHbIX T'a30B.

CrekTtp Bomopoaa.

Habmronenune TpexoB B kamepe BuibcoHa.

Pabora cuérurka MOHU3UPYIOMINX U3TYyICHHIM.

. Perucrpanus nznyueHust IpupoIHBIX MUHEPATIOB U MIPOIYKTOB.

Jlaﬁopamopnbte paoomovl u OnvIMbL.

1. HaOuroieHre CTUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3JTYUCHUS.

2. VccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YaCTHUIIBI [0 TOPMO3HOMY ITyTH (110 poTorpadusm).

3. M3mepeHue paaroakTUBHOTO (hoHa.

IToBTOPUTENBHO-00001IAK0 M MOTYIb.

[ToBTOpUTENEHO-0000IIAOIINIT  MOIYAb TpEIHAa3HAYeH [UIsl CHCTeMaTH3alud U 0000IeHus
MPEAMETHOTO COJIEPKAHUS U OTBITA JIEATEILHOCTH, TPUOOPETEHHOTO TPH U3YYCHUH BCETO Kypca (GU3UKH, a
TaKkke JUIg TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 5K3aMeHy Mo (u3uke A 00ydaromuxcs,
BBIOPABIINX ATOT YU4EOHBIH NpeMeT.

[Ipu u3ydeHnn TaHHOTO MOMIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI IESITEILHOCTH, HA OCHOBE
KOTOPBIX O00€CTIeUnBACTCS JOCTH)KCHHE TMPEJAMETHBIX W METANpeJIMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB
oOyueHus, GopMUPYETCS €CTeCTBEHHOHAayYHAas TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/OB HCCIIEOBAHUS
SBIIGHUW TPUPOIBI U TEXHHUKHU, OBIAJCHHUE YMEHHUSIMH OOBSICHATh (PU3UYECKHE SIBICHUS, MPUMEHSS
MOJTyYEHHBIC 3HAHUS, PEIIaTh 3a/1a4i, B TOM YHCJI€ KAUeCTBEHHBIC U SKCTIEPUMEHTAIIbHBIC.

[IpyHIMIIHATBHO AEATENBHOCTHBIM XapaKTep [TaHHOIO pasjena peanusyercs 3a CY€T TOro, 4YTo
oOyuJaroluecs BHIMOJHSIIOT 33/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HAa OCHOBE TMOJTYYCHHBIX 3HAHWUN pAacloO3HaBaThb M HAYYHO OOBSCHATH (UINYECKUE SIBICHUS B
OKpY’KaloIen Mpupo/ie U MOBCEIHEBHOMN KU3HU;

WCIIOIb30BaTh HAy4YHBIE METOJbI MCCIIEAOBAHHUS (PU3MUECKUX SIBJIICHWW, B TOM YHCIE JJIsi MPOBEPKU
TUIIOTE3 U MOJIYY€HUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH Hay4HbIE OCHOBBI HambOoJee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOTO HCIOJIB30BaHUS PA3IMYHBIX HCTOYHWKOB SHEPIHMM HAa OCHOBE 3aKOHA MPEBPAIICHUS U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB YHEPTHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUASA

ocouhrLNE

W3yuenne ¢GuU3MKM Ha YpPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHUS HANpaBiICHO Ha JOCTH)KEHHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

B pesynbraTe usyueHus pU3MKU HA YpOBHE OCHOBHOTO 001ero oOpa3oBaHMs y oOydaromierocst 0yayr
c(OPMHUPOBAHBI CIIETYIONIUE JTUYHOCTHBIE PE3YJIbTAThl B YACTH:



1) naTproTHYECKOT0 BOCIIUTAHUS

— IIPOSIBJICHUE MHTEPECca K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUUCKOM (PU3NYECKON HAYKH;
—IIEHHOCTHOE OTHOIICHHUE K TOCTHIKEHUSIM POCCHICKUX YUEHBIX -(DU3HKOB;

2) rpa;kaaHCcKoOro M AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS :

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYMMbBIX U 3THUUYECKUX IPOOIIEM,
CBSI3aHHBIX C IPAKTHUYECKUM MIPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

— OCO3HaHUE BaXKHOCTH MOPAJIbHO-3THYECKUX IIPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

— BOCITIPUATUE ICTETHUECKUX KauecTB (PU3UUECKOW HAyKu: €€ TapMOHUYHOTO MOCTPOEHHS, CTPOrOCTH,
TOYHOCTHU, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUSA:

—OCO3HAaHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHUpPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPHI,

— pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEPECA K UCCIIEIOBATEIbCKON e TEIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATONOJIY YU :

—OCO3HaHWE IICHHOCTH Oe30macHoro oOpasza JKH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaYXHOCTH IPaBWJI 0€30I1aCHOTO MOBEACHUSI Ha TPAHCIIOPTE, Ha JOPOraX, C AJIEKTPUUECKUM U TEIUIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIOBHSX;

— c(hOpMUPOBAHHOCTH HaBbIKa pedekcru, MpU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOro K€ MpaBa y
JPYTOro 4eI0BeKa;

6) TPY10BOT0 BOCIIUTAHUA:

—aKTHUBHOE YYacTHE B PEIICHUH TMPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHM3allfy, ropojia, Kpas) TeXHOJOTHYECKOW M COLIMAIbHOW HAIpPaBJICHHOCTH, TPEOYIOIIUX B TOM
qucie ¥ GU3NYeCKUX 3HAHUM;

— MHTEpeC K MPAKTHUECKOMY U3YUCHHIO MPOECCHii, CBA3aHHBIX C (DU3HKOIA;

7) 3K0JIOTHYECKOT0 BOCIINTAHUSA:

—OpHUEeHTalMs] Ha TpUMeHeHue (U3NYECKUX 3HAHMN JUIS pelleHus 3aqad B 00JacTU OKpYXKarolieu
Cpelibl, INIAHUPOBAHUS IMOCTYIKOB U OIICHKU WX BO3MOYKHBIX MOCIICICTBUM JIJIsI OKPYXKAIOIIEH CPE/Ibl;

— 0CO3HaHUE TI00aTbHOT0 XapaKTepa SKOJOTHUYECKUX POOIeM U IMyTel UX pelieHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOTHOH Cpebl:

—TOTPEOHOCTh BO B3aMMOJICUCTBUU TMPH BBINOJIHEHUU HWCCIEIOBAHUN M TPOEKTOB (U3UUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— MTOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO A TEIHHOCTD;

—TnOoTpeOHOCTh B (DOPMHPOBAHUU HOBBIX 3HAHUH, B TOM Yucie (HOPMYIHpPOBATh HJEH, IMOHSATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— O0CO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— IUTAHWPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PHU3UUYECKUX 3HAHUH;

— CTpEeMJICHHE aHAM3UPOBATh U BBISBISATH B3aHMMOCBS3M TMPHUPOJBI, OOIIECTBA M YKOHOMHUKH, B TOM
YHUCJIE C UCTIONB30BaHUEM (PU3NUECKUX 3HAHU;

—OIIEHKa CBOUX JEWCTBUN C Yy4ETOM BIMSHHS Ha OKPYXKAIOUIYI CpPEIy, BO3MOXKHBIX TI00aTbHBIX
MOCIIEICTBUH.

METANIPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEHMsI MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOy4arorierocss OyayT cpopMUpOBaHBI MeTanpeAMeTHbIEe Pe3yJbTAaThl, BKIIOUYAIONINE IMO3HABATEIHHBIC
yYHHUBEpcaJbHble y4ueOHbIE JEWCTBUSA, KOMMYHUKATUBHBbIE yHHUBEpCalbHbIE Yy4deOHble JI€HCTBUS,
PETYIATUBHBIE YHUBEPCAIbHBIE YIeOHBIEC ICHCTBUSI.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBnble JJornueckue aeicTBus:

e BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE IPU3HAKN O0BEKTOB (SIBJICHUN );

e YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS 7151 00OOIICHUS U CPABHEHHS,

e BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pacCMaTpPUBAEMbIX (aKTaX, JAHHBIX U HAOIIOJEHUSIX,
OTHOCSIIUXCS K PU3NUECKUM SIBJICHUSIM;



e BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBS3M MPU U3YUeHUH (U3UUYECKUX SBJICHUM U MPOIECCOB, JeIaTh
BBIBOJIbI C HCIIOJIb30OBAHHUCM JACAYKTUBHBIX W HHAYKTUBHBIX YMOSaKJImquHﬁ, BbBIIBUT'aTh THUIIOTE3bI O
B3aNMOCBA3AX (I)I/I3I/I‘-ICCKI/IX BCJINYHH,

e CaMOCTOSITEILHO BBIOMpATH CIIOCO0 pemieHrs ydeOHOM (U3HUecKoi 3a1aun (CpaBHEHHE HECKOIBKUX
BapHAHTOB pellIeHUs, BBIOOp Hanbosee MoAXO0IAIIero ¢ YU€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue AeiCTBHA:

* CII0JIb30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT IIO3HAHMS;

e IPOBOJUTH 10 CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBINA (PU3NUECKHIi SKCTIEPUMEHT,
HeOOoJIbIII0e HccleoBaHne (PU3UUECKOTO SIBICHMUS,

e OIICHMBATb HAa MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, MOJYYCHHYIO B XOAC HUCCIICAOBAHUA
WM OKCIIEPUMEHTA;

e CAaMOCTOSITEIBHO ~ (OPMYJMPOBAaTh OO0OOIIEHHS MW BBIBOJABI [0 pe3yiabTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIICOBAHNUS,

e IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (U3UUYECKUX MPOIECCOB, a TAK)KE BBIIBUTATh
MMpCAIOJIOKCHUA 06 HX PA3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

PabGora ¢ undopmanmeii:

e IPUMEHSATH PA3IUYHbIE METOJIbI, HHCTPYMEHTBI U 3alPOChl IIPU MOUCKE U O0TOOpe MH(pOpPMAIUK HIN
JAHHBIX C Y4ETOM NPEATIOKEHHON YUeOHOH (PU3NUECKO 3aJauu;

e AHAJIM3UPOBATH, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATh MH(DOPMAIIUIO PA3TUYHBIX BUAOB U (HOpM
MIpE/ICTaBJICHHS;

e CAMOCTOSITEIBHO BBIOMPATh ONTUMANIbHYIO (hOopMy IpeacTaBieHuss WH(OPMalMd U WILITIOCTPUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, InarpaMMaMi, HHOH rpaduKoi 1 MX KOMOMHAIIASMHU.

KoMMyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

e B X0/i¢ 00CyX/IeHUsl yueOHOro Marepuaia, pe3yiabTaToB Ja0OpaTOPHBIX pabdOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMbl M BBICKA3bIBaTh WJEH, HAILICJICHHBIC Ha pPELICHHE 3aJaud U
nojJiepkaHue 0JaroKenaTeIbHOCTH O0ILEHUS;

e COIIOCTABJIATH CBOU CYXACHHA C CYKACHUAMU APYTUX YUACTHHUKOB JHAJIOra, O6H21py>I(I/IBaTI) pasiniuc
U CXOZCTBO MO3UIIHIA;

e BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e MyOJIMYHO TPEJACTABIATH PE3YNIbTAaThl BBIMOJIHEHHOTO (PU3MYECKOrO OMbITa (IPKCIEPUMEHTA,
HCCIIEI0BaHUS, TIPOCKTA);

e IOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUAYAIbHOH pabOTHI MpPHU pElICHUU
KOHKpETHOMU (hr3HuecKoil mpoOIembl;

e [[pUHUMATL LECJIN COBMECTHOU ACATCIIbHOCTH, OPraHHU30BLIBATH ﬂeﬁCTBHH no eé JOCTHIXXCHUIO.
pacmpenenaTh poyid, OOCYXAaTh NPOLECCHl M Pe3yabTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

e BBITIOJIHATH CBOKO YacCTh PaOOTHI, JOCTUTAs KAaYECTBEHHOTO pe3ylbTaTa MO CBOEMY HAIPAaBJICHUIO U
KOOpAUHHPYS CBOU HCﬁCTBHﬂ C APpYTvMMHU YICHAMU KOMAaH/bI;

e OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOIMHA MPOIYKT IO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEPCAJIBHbLIC yqeﬁﬂue JelcTBUA

Camoopranu3anmusi:

e BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalMsX, TPEOYIOIUX i pelieHus (Gu3nuecKux
3HAHUM;

e ODUEHTHPOBATHCS B PA3IMUYHBIX MOJIXOAAX MNPHUHATUS pEUIeHUH (MHIUBHIyalbHOE, MPHHATHE
pelleHus B IpyMIe, IPUHITHE PEeIlIeHUH TPYIIoi);

e CaMOCTOSITEJIbHO COCTaBIIATh AJTOPUTM pelIeHUs (PU3NYECKOW 3alaydl WIM IJlaHa HCCIEAO0BaHUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeJlaraeMble BAPHAHTHI
peLIeHui;

e JIeJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/JIEKT:

e 1aBaTh a/ICKBaTHYIO OLICHKY CUTYAllUH U IIpeJyIaraTh IJIaH €€ N3MEHEHNUS;

¢ OOBSCHATh TNPHUYUHBI JOCTHKEHHS (HEAOCTHXKEHMs) DPE3Yy/IbTAaTOB ESTEIBbHOCTH, aBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHCJIE B XOJ BBITOJHEHUS (PU3NUECKOTO HCCIIEAOBAHUS
WIA TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBILIMXCS CHTYyallUd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBHUE PE3YJIbTATa LIEJIU U YCIOBUSAM;

e CTaBHUTH ceOs HA MECTO JIPYTOT0 YEIOBEKa B X0/I€ CIIOpa WM JUCKYCCUH HAa HAYYHYIO TEMY, TOHUMAaTh
MOTHUBBI, HAMEPEHHUS U JIOTUKY PYroro;

e IPU3HABATh CBOE MpaBO Ha OINMOKY NpHU pelleHud (PU3HMUecKuX 3ajad WIM B YTBEPXKICHHUAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYrOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 7 KJjacce ImpeAMETHbIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xarTb
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

* UCIIOJIb30BATh MOHATHUA: (PU3MUECKUE U XUMHUYECKUE SBJICHUS, HAOIIOACHUE, IKCIIEPUMEHT, MOJIEINb,
TUIIOTE3a, eIUHHUIBI (PU3UYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHHUS BelecTBa (TBEpAOE,
KHJIKOE, Ta3000pa3HOe), MEXaHMYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEWHOE),
TpaeKTopus, pPaBHOAEHCTBYIOIIAas cuia, Jedopmanus (ympyras, IUIaCTHYecKasl), HEBECOMOCTb,
cooOHIaroLecs CoCy/Ibl;

e pa3nuyath sBICHUS (TUPQy3Hs, TEIUVIOBOE IBMKCHUE YACTHI] BEIIECTBA, PAaBHOMEPHOE JBHKCHHE,
HEPAaBHOMEPHOE JIBUJKEHUE, WHEPLMsI, B3aUMOJIEHCTBUE TeJl, paBHOBECHE TBEPHBIX TEJI C 3aKPEIUIEHHOU
OCBIO BpallleHUs, Mepesiaya AaBJICHUs TBEPIbIMU TEIaMU, )KUAKOCTIMH U razaMu, aTMOC(epHOe JaBleHHE,
IUTaBaHUE TeJI, IPEBPAILEHUS] MEXaHUUECKOW SHEPTUN) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SIBJICHUE;

e PacIio3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOUIEM MHUpPE, B TOM YHCIE
¢du3nyeckue sIBICHUS B MPUPOJE: NMPUMEPHI JABWKEHUS C PA3IUYHBIMU CKOPOCTSIMHM B JKUBOW M HEKUBOM
npupojie, JefCTBUE CUIIbI TPEHHsI B IPUPOJE M TEXHMKE, BIUSHHE aTMOC(EPHOIo AABICHHs HA >KUBOU
OpraHusM, IJIaBaHUE pbIO, pblYard B TEJ€ YEIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBICTISTH CYIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUI;

e ONMCHIBATh M3Y4YCHHBbIE CBOMCTBA Tl W (PU3MUECKUE SIBICHUS, UCHOJb3YsA (PU3MUECKUE BETMUYUHBI
(Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHsSI CKOPOCTh, CHJIa YIPYTrOCTH, CHIIA
TSKECTH, BEC Tella, CUjla TPEHMs, JaBieHue (TBEPAOro Tena, >KMJKOCTH, rasa), BbITAJIKMBAIOLIas cuia,
MeXaHu4eckass padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT TIOJIe3HOTO ACUCTBUS
MEXaHU3MOB, KHHETHYEeCKass W [OTEHLUAJbHAs SHEprusi), NpU ONMCAHUM NPAaBUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOIB3YEMbIX BEJIMUNH, UX 0003HAYEHUS U €IUHULIBI (PU3MUYECKUX BEJINYMH, HAXOIUTh
(GbopMyIibl, CBSI3bIBAIOIIME JaHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTMMH BEJIWYMHAMHU, CTPOUTH IpaduKH
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SIBICHHUS U MPOLECCHI, UCHOJb3Yys MpPaBUIA CIIOKEHUS
cuil (BIOJIb OJHOM MpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMesna, IpaBUIO PaBHOBECHS pblyara
(6moka), «30J70TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHMYECKOW HHEPruu, MpU HTOM JaBaTh
CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BHIPAKEHUE;

e OOBSCHATH (pr3HUecKHe SBICHMS, MPOLECCHl U CBOMCTBA Tel, B TOM UYHUCIIE U B KOHTEKCTE CUTYyalUi
MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
3 1-2 jornyeckux IIAaroB ¢ ONOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (DPU3MUECKUX SIBICHUH, (PU3NYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacy€THble 3a7auyd B 1-2 JEWCTBUS, HUCHONb3ysd 3aKOHBI U (OPMYIbI, CBSA3BIBAIOIINE
¢u3nyeckre BEIMUYMHBI: HA OCHOBE aHAlIM3a YCIOBHUS 3aJlaudl 3alUChIBAaTh KPATKOE YCIOBHUE, MOJACTABIAThH
¢bu3nyeckre BEJINYMHBI B (OPMYJIbl U MPOBOJUTH pacu€Thl, HAXOAUTH CIIPABOYHBIE JIaHHbIE, HEOOXOJUMbIE
JUIS pellieHus 3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOIYYEHHON (PU3HUECKOI BEJINUUHBL;

e pacro3HaBaTh Mpo0IEeMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3UYECKHX METOJIOB, B OIHCAHUU
HCCIIEIOBaHMs BBIIEIATh IPOBEPSAEMOE NPEIAINONOKEHNE (THIOTE3Y), pazianudaTrb U HHTEPIPETUPOBATH
MOJIyYE€HHBIN Pe3yJIbTaT, HAXOIUTh OLIUOKHU B XO/I€ OTbITA, JIeJaTh BHIBOJBI IO €r0 pe3ysIbTaTaM;

¢ IPOBOJUTH OMNBITHl 10 HAOMIOAEHUIO (U3MYECKUX SBICHUN WIM (QU3NYECKUX CBOWCTB TeI:
(dbopMyIHMpoBaTh MPOBEPsEMBbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHUS,
3aIMCBIBATh XO/JI OIBITAa U (POPMYITUPOBATH BBHIBOJIBI;

e BBITNIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CUJIbl U TEMIIEPATYPHI C
HCIOJIb30BAHUEM aHAJOrOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS HPUOOPOB C YU4ETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH U3MEPEHNH;

e [IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHOM (PM3MUYECKON BETMUYUHBI OT JPYTOi ¢ UCHOIb30BAaHUEM
MPSIMBIX U3MEPEHUM (3aBUCMMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCs Tejla OT BPEMEHM JBIKEHHUS TeJa,
CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja, KayecTBa 00pabOTKM MOBEPXHOCTEH Tell M HE3aBUCUMOCTH CHJIBI
TPEHMSI OT IJIOLIAAN CONPUKOCHOBEHHUS TE€J, CHJIBI YIIPYIOCTH OT YJUIMHEHHS NPYKUHBI, BHITAIKUBAIOLIEH
CWJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela M OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH



TeNa, OT TIIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHH IUIaBaHMS TEJ, YCIOBHH PaBHOBECHS pblyara u
OJIOKOB), y4acTBOBaTh B IUIAHHMPOBAaHMHM Y4eOHOTO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY M BBIOJHSATH
U3MEpPEeHHUsI, CIeAys TPEUIOKEHHOMY IUIaHy, (UKCHPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBHCUMOCTH
(GU3MUECKUX BEMUYMH B BHJC TNPEUIOKEHHBIX TAaOMUI] M TpadHKOB, JAENaTh BBIBOJABI MO pPE3yIbTaTaM
UCCIIeIOBaHMS,;

* I[POBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKMX BEIMYUH (IJIOTHOCTh BEIIECTBA JKUAKOCTH U
TBEPIIOTO TelNa, CUjla TPEHHUS CKOJBKEHUS, JABJICHUE BO3]yXa, BHITAJIKUBAIOINAs CHJIA, JCHCTBYIOIIAs Ha
HNOTPYKEHHOE B JKUAKOCTH TENO, KOI(PPHUIMEHT IOJE3HOr0 AEHCTBHUS IMPOCTHIX MEXAaHU3MOB), CIEIys
NPEATI0KEHHON WHCTPYKIMH: TIPU BBIMOJHEHUH MU3MEPEHUH COOMpATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATh 3HAYCHUE HCKOMOW BEJIMYNHBI;

e cOOJTIO/IaTh TPaBUJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BAaHHEM;

e YKa3bIBaTh TNPHUHLUIBI JCHCTBUS NPUOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMET,
JIMHAMOMETp, COOOIAIOIINECs COCYAbI, OapOMETp, phluar, MOABMKHBIA M HEMOABKHBIA OJIOK, HAKJIOHHAS
TUIOCKOCTB;

e XapaKTEepU30BaTh NPUHIIUIIBI JICHCTBUS H3YYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOW Ha
UX OIUCAaHUs (B TOM YHCIE: HOAIIMITHUKY, YCTPOWCTBO BOJONPOBOAA, THIPABIMYECKUIN TPecc, MaHOMETD,
BBICOTOMEp, IOPIIHEBOIl HACOC, apeoOMETp), MCIONb3Ysl 3HAHMUS O CBOMCTBAaX (HM3MYECKUX SBICHUHA WU
HE00X0AUMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

e IPUBOJUTH TPUMEPbl (HAXOAUTh HHPOPMAIMIO O TPUMEpax) MNPAKTHUYECKOrO HCIOIb30BaHMUS
¢u3MueCKUX 3HAaHWH B TIOBCEJHEBHOW JKM3HH Ui oOecriedeHus: O€30MacHOCTH MpH OOpalieHHH C
npudoOpaMH ¥ TEXHHYECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbsl M COOJIOICHHSI HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPELIE;

e OCYIIECTBIIATE OTOOp HMCTOYHMKOB HH(OpManuun B VHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIMXCS 3HAHUM M MyTEM CpaBHEHUS PA3IMYHBIX HCTOYHHKOB
BBIJICIIATH HHPOPMAIINIO, KOTOPAst SBIISETCS TIPOTUBOPEYUBOM MIIM MOXKET OBITh HEIOCTOBEPHO;

e HCTIOJIH30BATh MPH BBHIMOJHEHUH yYeOHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (PU3MYECKOro
COZIep KaHusl, CIIPABOYHBIE MaTEepHalbl, pecypchl ceTn VHTepHeT, BiaaeTh NpuéMaMyu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHOOPMALIUK U3 OJJHOI 3HAKOBOIM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHKOB
nHbopManuy (PU3MYECKOTO COAEp)KaHMs, B TOM 4YHCIE MyOIWYHO [enaTh KpaTKhue COOOIIEHUS O
pe3yabTaTax MPOEKTOB MM YYEOHBIX HCCIEIOBAHHMA, TMPU STOM TPAMOTHO HCIIOJIB30BaTh H3yYCHHBIH
NOHSATHHHBIN anmapar Kypca (GU3HKH, CONPOBOXIATh BHICTYIIJICHUE MTPE3CHTALIUCH;

e IPU BBINIOJHEHUH Y4YEOHBIX MPOCKTOB M HCCICAOBAHMUN paCIpeneNsiTh OOS3aHHOCTH B TpYIIE B
COOTBETCTBHH C TIIOCTABIICHHBIMH 3a/ladaMH, CIIEUTH 3a BBITIOJHEHUEM IUIaHa JIeHCTBHH, aJEeKBAaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B  JIEITEJIBHOCTh TPYIIbL, BBHICTPAUBaTh KOMMYHHUKATHBHOE
B3aUMOJICHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOIIHX.

K xonmy oOydenuss B 8 kjacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

e CMOJB30BaTh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BHKEHHE AaTOMOB U MOJEKYII,
arperaTHbIC COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE U aMOp(HbIE Teja, HACHIIIEHHBI U HEHACHIIICHHBIN
map, BIIQXHOCTh BO3/yXa, TEMIIepaTypa, BHYTPEHHSSI DHEpPrus, TEIUIOBOM JIBUTaTeb, 3JEMEHTAPHBIN
ANEKTPUUECKUN 3apsijl, SJIEKTPUUYECKOE I0JI€, MPOBOAHUKH U JUAJIEKTPHUKHU, MOCTOSIHHBIA 3JIEKTPUUYECKUM
TOK, MAarHUTHOE TI0JIE;

e pa3nuuaTh SBJIECHUS (TEIUIOBOE pACUIMpEHUE U CXaThe, TeIlonepenaya, TEIJIOBOE paBHOBECHE,
CMayMBaHWe, KaMWUISIPHBIE SBJICHHS, WCHApeHHe, KOHJIEHCAllUsl, IUIAaBJIEHWEe, KPUCTAUIA3AIUS
(oTBepaeBaHKE), KUIEHUE, Terulonepenada (TErIONPOBOAHOCTb, KOHBEKIIMS, W3IyYEHUE), DJIEKTpU3aLus
T€J, B3aUMOJICUCTBUE 3apsAJ0B, ACHCTBUS SJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEUCTBUE
MarHuTOB, JIEWCTBHE MAarHUTHOTO TIOJIi HA MPOBOJHUK C TOKOM, JJIEKTPOMATHUTHAS HWHIYKIUSA) TIO
OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIONIUX JaHHOE (Pu3nYecKoe
SIBJICHUE;

e pPacTio3HaBaTh MPOSBICHHE M3YyYCHHBIX (DU3MUECKUX SIBJICHHA B OKPYKAIOIIEM MHUPE, B TOM YHUCIE
(dbu3MYecKre SBJICHHS B TPHUPOJC: TOBEPXHOCTHOE HATSDKCHHE W KAMWUISIPHBIC SIBJICHUS B TPHUPOJIE,
KpUCTAJIIBI B MpHUpoae, usnydenue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera, JJEKTPUYECKHE SBJICHHS B aTMocdepe, DIIEKTPUUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMid, aperid MOIrCOB, pOJIb MATHUTHOTO TOJIS IS )KU3HU Ha 3emIie, OIS pHOe CUsHUE,
MIPU 3TOM TMEPEBOJAUTH MPAKTUUYCCKYIO 33/1a4y B Y4EOHYIO, BBIICTSATh CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH)
(bU3MYECKUX SBICHUIA;

e ONIUCHIBATh M3YyUEHHBIC CBOMCTBA Tel W (DM3MUECKUE SIBICHUS, UCMOIB3yS (DU3HUECKHE BEIUYUHBI
(Temmeparypa, BHYTPEHHSISI SHEPTHS, KOJTUYECTBO TETUIOTHI, YACIbHAs TEMJIOEMKOCTh BEIIECTBA, y/eIbHas



TEIUIOTa IUIABJIEHUS, YAEIbHAs TEIJIOTa MapooOpa3oBaHUs, yJeNbHas TEIIOTa CropaHus TOIUIMBA,
KOZ-)(b(bI/II_II/IeHT IIOJIC3HOTI'O ,Z[GflCTBPISI TEIIOBOM MallWHBbI, OTHOCUTCJIbHAsA  BJAXHOCTbL BO3yXa,
NEKTPUYECKUH 3apsifl, CUJIa TOKA, 3JIEKTPUUYECKOE HANPSIKEHUE, COIPOTHUBIEHUE IPOBOJHUKA, YAEIBHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa M MOLIHOCTb 3JIEKTPUUYECKOIO TOKA), IPU ONHCAHUU IPABHIBHO
TPAKTOBaTh (PU3MUYECKHUI CMBICI MCIIOJIb3YEMbIX BEJINYMH, 0003HAYEHUS U €IUHULIBI (PU3NUECKUX BEJIMYHMH,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIIME MAHHYIO (DU3MUYECKYIO BEIUYMHY C JAPYTMMHU BEIHMYMHAMH, CTPOUTH
rpadUuKu U3y4SeHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH,

e XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHHS U IPOLIECCHI, UCII0JIb3Ys] OCHOBHBIE IOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMsl BEIIEeCTBA, NPUHIMI CYNEpHo3uIMM Mosiel  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma 11s ydyacTka 1enu, 3akoH Jlxoymns—JleHua,
3aKOH COXpAHEHMs HSHEpPIWH, NPU ATOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3allMCBIBATH €r0
MaTEMaTHYECKOE BBIPA)KECHHUE;

* OOBSACHATH (PU3UUECKUE MTPOLECCHI U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaLlU MPaKTUKO-
OPHUCHTHPOBAHHOI'O XapaKTEpa: BBIABIATH MPUYUMHHOCICIACTBCHHBIC CBA3U, CTPOUTH 00bsaAcHeHne u3 1-2
JIOTHYECKUX IIaroB ¢ OMOpoii Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

e pelIaTh pPacyETHBIE 3a4aud B 2-3 JAEHCTBUS, HUCHONb3YysAd 3aKOHBI U (OPMYJIbI, CBS3bIBAIOILNE
(1)I/I3I/I‘IGCKI/IG BCJIMYMHBI: Ha OCHOBC aHa/JIM3a YCJIOBHUA 3ada4dMd 3allMCbIBATbL KPATKOC YCJIOBHUC, BLIABIIATH
HE/IOCTATOK JAHHBIX JUISl PEIICHHsS 33a4H, BBIOMPATh 3aKOHBI U (POPMYITBI, HEOOXOAMMBIE /IS € pelIeHus,
IIPOBOJIUTH Pacuy€Thl U CPABHUBATH MOJIyY€HHOE 3HaUeHHE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh NMPOOJIEMBl, KOTOPbIE MOYXHO PELIUTh MPU HOMOLIU (PU3NYECKUX METOAOB, UCIIONIb3YS
OIMMCAHUC HCCIICAOBAaHUA, BBIACIATH IMPOBEPACMOC IPCAIOJIOKCHUC, OUCHHUBATL INPAaBUIIBHOCTL ITOPAAKA
IMPOBCACHUA UCCIICA0OBaHM, ACJIaTh BBIBOABI;

* [I[POBOJIUTh OMNBITHl MO HAONIOJEHUIO (U3NYECKUX SBICHUH WIM (PU3MUECKUX CBOMCTB Tel
(KanWJUIApHBIE SBJICHMS, 3aBUCHUMOCTb JaBJICHHMs BO3AyXa OT ero oObEéMa, TeMmIepaTypbl, CKOPOCTH
IIpoLiecca OCThIBAaHUS U HAarpeBaHUs P U3IYYEHUH OT I[BETa U3JIydarollel (IOrIoaroeil) IoBEpXHOCTH,
CKOpPOCTH UCHAapCHUsS BOJAbI OT TEMIICPATYPLI JXUAKOCTHU U ILJIOIIAAN e€ IIOBEPXHOCTHU, BJICKTPU3ALUA TCII U
B3aMMOJCHCTBUE IJIEKTPUYECKUX 3apsA0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yaJIU3allUs
MarHMTHBIX IIOJIEN TIOCTOSIHHBIX MAarHUTOB, JEMCTBHUSI MarHUTHOIO IOJI HAa IMPOBOJHUK C TOKOM, CBOWCTBA
AJIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBMUraTeNisl IIOCTOSHHOTO TOKa): (OPMYJIHpPOBaTh IPOBEPSEMBIE
IIPENIIOJIOKEHNS, cOOUpaTh YCTAaHOBKY W3 MPEUIOKEHHOIO O0OpYAOBAaHMSI, ONMCHIBATH XOJ OIbITa U
(GbopMyIMpOBATH BBIBOABI;

¢ BBIIIOJIHATE IPSIMBIE M3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTH BO31yXa, CHJbl TOKAa,
HAIMpsOKCHUA C HCIIOJIB30BAHUCM aHAJIOTI'OBBIX HpI/I60p0B n JaT4YUKOB (1)H31/I‘~IGCKI/IX BCJIMYNH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

e [IPOBOJIUTH MCCIIEIOBAaHNE 3aBUCUMOCTH OJJHON (hU3NUYECKON BEIMUYMHBI OT APYToi ¢ UCHOIb30BAHUEM
NPSMBIX W3MEpEeHUH (3aBUCHUMOCTb COMPOTUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAM MONEPEeYHOro
CCUCHUA U YACIBHOTI'O COIMMPOTHUBJICHUA BCHICCTBA IMPOBOAHUKA, CHUJIBI TOKA, UAYHIETO 4Y€pE3 NPOBOJHUK, OT
HalpsDKEHUsT Ha IPOBOJHMKE, HCCIEJOBAaHUE IOCIEAOBATEIBHONO M MAapajuleIbHOrO COEIMHEHHU
IIPOBOJIHUKOB): IJIAHUPOBATh HCCIEIOBaHME, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIenys
NPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOJYyYEHHOH 3aBUCUMOCTH B BHJIE€ TaOIUI] U IPpadUKOB,
ACJIaTh BBIBOJBI IO PE3YyJibTaTaM UCCICAOBAHMA,

e IPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIUYUH (yAeNnbHas TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE TPOBOAHUKA, PabOTa M MOIIHOCTb 3JIEKTPHUUECKOro TOKa): IJIAHUPOBATh H3MEPEHUs,
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS NMPEAI0KEHHON MHCTPYKIMH, U BBIYUCIATH 3HAYCHHE
BCJIIMYHHBI;

e cOOJTIOIaTh MpaBUiIa TEXHUKU OE€30M1aCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BAaHUEM;

e XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPOii Ha
X ONHUCaHMsA (B TOM YHCIE: CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOWHa, amIepMmerp,
BOJIBTMETD, CUETUYUK BJ'IGKTpI/I‘IeCKOI\/II OHEPIHUHU, ODIJIICKTPOOCBECTUTCIILHBIC HpI/I60pI)I, HarpeBaTCJIbHbIC
AIEKTPONPUOOPHI  (TIPUMEPHI), dSIEKTPUUYECKUE TMPEIOXPAHUTEITH, JIJIEKTPOMArHUT, JJIEKTPOIBUTATENb
MIOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PM3MYECKHUX SBICHUNA M HEOOXOIUMbIE (hU3MUYECKHE
3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEPHUTEIbHBIE MPUOOPHI IO CXEMaM H
CXEMaTUYHBIM PHUCYHKaM (KHUJKOCTHBI TEpMOMETpP, TEpPMOC, ICUXPOMETpP, TUTPOMETP, JIBUraTellb
BHYTPEHHEIO CrOpaHHs, DJJIEKTPOCKOIl, PEOCTAaT), COCTaBJISATh CXEMbl JJIEKTPUYECKUX LeEnel ¢
MOCJIe/IOBATENbHBIM U TapajuleJIbHBIM COEJUHEHHUEM »JJIEMEHTOB, pa3jinyas yCJIOBHbIE OOO3HAUYCHHS
AJIEMEHTOB JIEKTPUYECKHX LIETIEH;

e IPUBOANTH TpUMEPHl (HAXOIUTh HH(POPMAIMIO O MpHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
¢u3nyeckux 3HAHUNH B TIOBCEJIHEBHOW XHU3HM Juid oOecrieueHHss O€30MacHOCTH MpH OOpalleHUuH ¢
npruOopaMy U TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbsS U COOJIOJIEHUSI HOPM 3KOJOTHUECKOT0



IIOBE/ICHUA B OKPYXKAIOLIEH Cpene;

e OCYILECTBIIATH MOUCK WH(pOpMAMK (PU3UIECKOTo coaepxanus B HTepHEeTe, Ha OCHOBE MMEIOLIUXCS
3HaHUN M MyTEM CpaBHEHMS JIOTIOJHUTEIBHBIX MCTOUYHUKOB BBIACIATH MHPOPMALUIO, KOTOpAs SIBIISETCS
MIPOTHBOPEUNBOMN MITH MOXKET OBITh HEJIOCTOBEPHOM;

* ICIIOJIb30BATh NP BBINOJIHEHUH YYEOHBIX 3aJaHUN HAay4HO-IOIMYJSPHYIO JIUTEpaTypy (PU3HUYECKOro
COJIEp’KaHusl, CIIPaBOYHbIE MaTepUajbl, pecypchl ceTu VMHTepHET, BiIajeTh NpUéMaMyu KOHCIEKTUPOBAHUS
TeKCTa, Mpeodpa3oBanusi HHPOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U KpaTKUE YCTHBIE COOOLIEHMs, 0000mas nHpopMaLUO M3
HECKOJIbKUX HMCTOYHMKOB (PU3MYECKOIO COJEpKAHUSA, B TOM 4YHUCIE IMyOIMYHO HPEICTABIATh PE3YJIbTAThI
IIPOCKTHOM WM MCCIIEIOBATEIbCKOM JEATEIbHOCTH, IPU 3TOM TIPAMOTHO HCIIOJIB30BaTh W3Y4YCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COIPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUEH;

e [IpU BBIIIOJHEHUU YYEOHBIX INPOEKTOB U HCCIEAOBAHUM (U3NYECKUX IPOLECCOB PACHPENEIATh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3a/layaMH, CIEAUTh 32 BBINOJIHEHUEM IIJaHa
JEWCTBUI M KOPPEKTHPOBATH €r0, a/JIeKBATHO OLEHHBATh COOCTBEHHBIN BKJAA B JEATEIBHOCTH TPYIIIHI,
BBICTPANBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISS TOTOBHOCTh pa3pemaTb KOH(QIUKTHI.

K konmy oOyueHust B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xaTb
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

* HCIIOJIB30BATh IIOHATHS: CUCTEMa OTCU€Ta, MaTepUallbHAs TOYKa, TPACKTOPHUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOro JIBWXKeHMd, aedopmanus (ynpyras, IUIacTUYecKasl), TPEHHE, LEHTPOCTPEMUTENIbHOE
YCKOpPEHHE, HEBECOMOCTb M IMEPerpy3Kd, LEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TEIO0, LEHTP TSKECTH
TBEPIOTO TeNa, paBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJHBI, 3BYK, MHPPa3BYK H YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTH,
CIIEKTPBI UCITYCKaHUsI U TOTJIOEHUs, anb(da, OeTa- U raMMa-u3aydeHus, U30TOIIbl, JiepHasi SHEPreTUKa;

e pa3nuyath SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBM)KEHHE, CBOOOJHOE TMAJeHWE TeJl, PaBHOMEPHOE [BW)KEHHE 110 OKPYKHOCTH,
B3aUMOJICHCTBHE TeJl, peaKTUBHOE JBMXKEHHE, KOJeOaTelIbHOE IBM)KEHHE (3aTyXarollMe U BBIHYXKJICHHbIC
Kosie0aHUs), PE30HAHC, BOJIHOBOE JBIJKEHHE, OTpPaK€HHE 3BYKa, NPSAMOJIMHEHHOE paclpoCTpaHEeHHUE,
OTpaXEHHE W TPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAXCHHWE CBETa, pas3siokeHHe Oenoro ceera B
CHEKTp M CIIO)KEHHME CHEKTPaJIbHBbIX LIBETOB, JHCIEPCHUsS CBETA, ECTECTBEHHAs pPaJuOaKTHBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIEKTPa M3JIyuyeHUs) IO OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

e pacrio3HaBaTh MPOSIBICHUE HU3YYEHHBIX (U3NYECKUX SIBICHUH B OKpYXKAIOLIEM MHUpe (B TOM YHUCIE
¢bu3nueckue SBJICHUS B IPUPOJIE: TPUIUBbI U OTJIUBBI, IBUKeHUE T1aHeT COJIHEYHON CUCTEMBI, PEaKTHBHOE
JBIKEHUE JKMBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPICCHUE, CEHCMHUUYECKUE BOJIHBI,
I[yHaMH, 5XO0, IBETa TeJl, ONTHUYECKUE SBJICHHUS B MpPUpOJE, OHOJOrHMYecKoe JeicTBHE BHIUMOTO,
yIbTPaQHUOIETOBOTO U PEHTTEHOBCKOTO H3JyYEHUW, €CTECTBEHHBIN pPaJMOAKTUBHBIA (POH, KOCMUUYECKHE
Jy4d, PAJUOAKTUBHOE W3JIyYEHUE IPUPOJHBIX MHUHEPAIOB, JECUCTBUE DPAJMOAKTUBHBIX M3JIy4EHHH Ha
OpraHu3M 4YeJOBeKa), IPH 3TOM IEepEeBOIUTH MPAKTHUYECKYIO 33aJauy B YU4E€OHYIO, BBIACIATH CYIIECTBEHHbIE
CBOMCTBA (IPU3HAKK) GU3UUECKUX SBICHUA;

e OIIMCHIBATh M3YyUEHHBIE CBOMCTBA TNl M (PU3UUECKUE SIBICHUS, UCNOIb3yd (PU3MUECKHE BEIUYUHBI
(cpeaHsisi U MTHOBEHHAsi CKOPOCTh Te€Ja MPH HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHE, NIEpEeMEIICHHUE, MyTh,
yIJIOBasi CKOPOCTh, CHJIa TPEHMsI, CHJIa YIPYTrOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOIHOIO MaJeHUs, BEC
TeNa, UMIYJIbC Teja, UMITYJIbC CHJIbI, MEXaHW4YecKas paboTa W MOIIHOCTb, MOTEHIMAJIbHAS SHEPTHUs Tela,
ITOAHATOTO HAJl TIOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIBHASI YHEPT U CKATOW MPYKUHBI, KHHETUYECKAsl YHEPT U,
MIOJIHAsE MEXaHWYECKasi SJHEPIHsl, MEPHOJ] U YacToTa KoJieOaHU, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBE€Ta, IIOKa3aTeldb MPEJIOMJICHUS CpeNbl), NPU OMMCAHUM MPABUIBHO TPAKTOBATh
¢bu3nvYeckuif CMbICT MCMOIb3yEeMBIX BEIMYUH, 0003HAYEHUSI U eIUHMIBI (PU3NYECKUX BEIMYUH, HaXOJUTh
(GbopMyIibl, CBSI3bIBAIOIINE JaHHYIO (DU3MYECKYIO BEJIUYMHY C JPYTHMMH BEJIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUYUNH;

e XapaKTepu30BaTh CBOICTBA Tel, (U3NUECKUE SBICHHUS U MPOIECCH, UCTONb3Yysl 3aKOH COXpaHEHUs
OHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHHUs, NPUHLMII CYNEPHO3ULMHU CWI, IPUHLHUI OTHOCHUTEIBHOCTH
lNasmmnes, 3akoHsl HBIOTOHA, 3aKOH COXpPAaHEHHsI MMITYJIbCA, 3aKOHBI OTPaXEHHUsS M IPEJIOMIICHHS CBETA,
3aKOHBI COXPaHEHUS 3apsI0BOI0 M MacCOBOTO YMCEN ITPU AJIEPHBIX PEAKIMIX, IPU 3TOM J1aBATh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BhIPAKEHHE;

e OOBSACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYalUi MPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIBIATH NMPUYUHHO-CICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE W3 2—3
JIOTHYECKUX IIaroB ¢ ONMOPOi Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pemath pacuéTHble 3aJauM (OMHUpAIOILIUEcs] Ha cCUCTeMy M3 2—3 ypaBHEHMi), UCIOJB3YS 3aKOHBI U



(dbopMyIibl, CBsI3bIBatOIIME (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJN3a YCIOBHS 3a7aui 3alMChIBaTh KPATKOE
YCIIOBHE, BBISABIATH HENOCTAIONIME WM M30BITOUHBIE JaHHbIE, BbIOMpAaTh 3aKOHBI U  (HOPMYIIHI,
HEOOXOAUMBIE JUIS PELICHHUs, IPOBOJUTH PACUETHI M OLIEHUBATh PEATMCTHYHOCTD MOJIYYCHHOTO 3HAYCHUS
(hU3UYECKON BEITMYHHBI,

e pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUThH MPHU MOMOIIU (PU3NYECKHX METOAOB, UCIOJIb3Ys
OIMCaHHWE WCCIIENOBAHMA, BBIACIATH MPOBEPSIEMOE IMPEINOJI0KEHHE, OLEHUBATh MPABMIBHOCTD TOPSIKA
MIPOBE/ICHUS CCIIEIOBAHNS, JIENIaTh BBIBO/IbI, MHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOICHUI U OIIBITOB,;

e IPOBOJUTH OMBITHI MO HAOMIOJEHUIO (PU3UUYECKUX SIBICHUN WM (PU3MYECKUX CBOMCTB Ted (M3y4YEeHHE
BTOpOTo 3aKkoHa HpI0TOHA, 3aKOHA COXpaHEHHs PHEPrUH, 3aBUCHMOCTb NEpHuoAa KoieOaHUi MPYKHUHHOIO
MasiTHUKAa OT MAacChl TPpy3a M KECTKOCTU NMPYXKHUHBI MU HE3aBUCUMOCTh OT aMIUIUTYJbl MaJbIX KOJICOaHUH,
NPSIMOJIMHEIHOE paclpoCTpaHEHHE CBETa, pPa3lIoKEHHE Oeloro CBeTa B CHEKTpP, HM3Y4YCHHE CBOMCTB
M300pakeHHs B IJIOCKOM 3€pKajie U CBOMCTB M300paskeHHUs MpeaMeTa B cobuparolieil 1uH3e, HaOIoqeHe
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3JIyYEHUS): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO
Habopa 000pyAOBaHUS, OMMCHIBATH X0 OMbBITA U €T0 PE3YyIbTAThl, (POPMYIHPOBATH BHIBOJIBI,

¢ IPOBOJIUTH TPH HEOOXOAWMOCTH CEPHIO TMPSMBIX HW3MEPEHUH, Ompenenss CcpeaHee 3HaueHue
u3MepsieMor BeMWYUHBI ((DOKYCHOE pacCTOsSTHUE cOoOuparomiedl JIMH3bI), 0OOCHOBBIBATH BBIOOp cCrocoOa
HU3MEpPEeHHS (M3MEPUTEIHHOTO MPUO0opa);

° I[POBOJIUTh HUCCIIEIOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIB30BAHUEM TPSMBIX
M3MEpEHUH (3aBHCUMOCTB ITyTH OT BPEMEHU IPHU PAaBHOYCKOPEHHOM JBI)KEHUHM 0€3 Ha4aJbHOW CKOPOCTH,
nepuoja KoiaebaHui MaTeMaTHYeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPA)KEHUS CBETa OT
yria MajgeHusi U yriia MpeIOMJICHUs OT Yrila MaJeHus): IUIAaHUPOBATh MCCIEIOBAHUE, CAMOCTOSTEIHHO
coOHupaTh yCTaHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTH (D)U3UYECKUX BEIMYUH B BHJEC
TaOIUI] ¥ TPaUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIIEIOBAHMS;

e IPOBOJIUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIHYUH (CPEqHSISi CKOPOCTh M YCKOPEHHUE Tella MpH
PaBHOYCKOPEHHOM JIBIJKEHUHU, YCKOPEHHE CBOOOIHOrO MaICHHs, XECTKOCTb MPYXKHUHBI, KOIPPUIHUEHT
TPEHUSI CKOJBKEHHsI, MEXaHW4YecKast padoTa U MOIIHOCTh, YaCTOTA U MEPHOA KOJICOAHNH MAaTEeMaTHIECKOTO
U TPYXHUHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOMPAIONICH JIMH3BI, PAJHOAKTUBHBIA (JOH): TUIAHUPOBATH
U3MepeHus, coOupaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeNys MPEeaoKeHHOM
WHCTPYKIMHU, BBIUUCISATh 3HAUYEHHWE BEIMYMHBI M aHAU3UPOBATH IOJYYEHHBIE PE3YyNbTaThl C Y4ETOM
3aJJaHHOH MOTPEUTHOCTH U3MEPEHUH;

e cOOJTIO/IaTh TIPaBUJIa TEXHUKH O€30MacCHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;

e pa3nMy4aTh OCHOBHBIC MPU3HAKU U3YUYECHHBIX (PU3NYECKUX MOJIENEH: MaTepuanbHas TOUKa, abCOIIOTHO
TBEPAOE TENO0, TOUCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JMH3a, MJIAHETapHas MOJelb aToMa, HYKJIOHHAS
MO/IENIb aTOMHOTO SI/1pa;

e XapaKTepU30BaTh MPHHIIUIIBI JEHCTBUS N3YYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOil Ha
UX OMMCaHUs (B TOM YMCIE: CIIUAOMETP, TATUUKU MOJOXKEHUS, PACCTOSHUS M YCKOPEHHUs, pakeTa, 3X0JO0T,
OYKH, TEepHUCKol, (oToanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETp, Kamepa BuibcoHna),
WCTIONB3Ys 3HAHHSI O CBOMCTBAX (PM3UUECKUX SBJICHUN M HEOOXOAUMBIEe (PU3MUeCcKre 3aKOHOMEPHOCTH;

e HCTIOJIH30BATh CXEMBI U CXEMaTHYHBIE PUCYHKH W3YUYEHHBIX TEXHHYECKHX YCTPOHCTB, M3MEPHUTEIBHBIX
npuOOPOB M TEXHOJIOTMUYECKUX MPOLIECCOB MPH PELUICHUH YYeOHO-TIPAaKTUYECKUX 3ajjau, ONTUYECKUE CXEMBbI
U1l IOCTPOEHUS N300paKEeHUH B TNIOCKOM 3€pKajie U coOOMparoliel JI1H3e;

e IPUBOANTH TIPUMEpPHl (HAXOIUTh WH(POPMAIMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHUS
¢u3nvecknx 3HAHWH B TIOBCEJHEBHOW >KM3HHM JUIa oOecrieueHHst O€30MacHOCTH TpH OOpalleHUH ¢
npubopamMy M TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHs 3/10pPOBbsl U COOIOAECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKpY’KalOIIel cpese;

e OCYIIECTBIIATh TOWUCK WHpoOpManmuu (U3NIECKOTO coaepkaHusi B VIHTepHETE, CcaMOCTOATEIHHO
(bopMyIHpys TTOMCKOBBIN 3aMpOC, HAXOAUTH MYyTH ONPEACTICHHS JOCTOBEPHOCTH TOY4eHHONH HH(OpMAIHH
Ha OCHOBE UMEIOIIUXCSl 3HAHUH U JIOTIOJTHUTENIBHBIX HCTOUHUKOB;

* MCIIOJIb30BATh NPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAayYHO-TIOMYJSIPHYIO JUTEpaTypy (PU3HYECcKOro
COJZIepKaHusI, CIIPABOYHBIE MaTepHalbl, pecypchl ceTn VHTepHeT, BiafeTh MpuéMaMi KOHCIIEKTHPOBAHHS
TeKcTa, Mpeodpa3zoBaHusi HGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

e C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbBIE COOOIIEHNS Ha OCHOBE MH(OPMAIIUHN U3 HECKOJIBKUX
UCTOYHHUKOB (PU3MUYECKOr0 COAEp)KaHus, MNyOIMYHO TMPEACTaBIATh pe3yabTaThl MPOEKTHOM WM
HCCIIEA0BATENIBCKON NEATENbHOCTH, IPU ATOM I'PaMOTHO HCIIOIb30BAaTh M3YYECHHBIM MOHATUWHBIN arapar
M3ydaeMoro paszaena (U3WKH M CONPOBOXKIATH BBICTYIUIGHHE MpPE3CHTAIMeld ¢ y4éTOM O0COOEHHOCTEH
ayJAMTOPUHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC

Ne HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbI KosingyecTBo yacoB DneKkTpoHHbIE (LU(PPOBBIC) 00pa30BaTEIbHbIC

n/n Bcero | Kontpoisbnsie |IIpakTuueckue pecypchl

paboThI paboThHI
Paznen 1. ®usznka u e€ poJib B NO3HAHNH OKPY’KAIOIIEr0 MUPa
1.1 |®Pwusuka - HayKa 0 MPHUPOJE 2 bubanoreka LIOK https://m.edsoo.ru/7f416194
1.2 | ®usnyeckue BEIMYNHBI 2 1 bubnmnorexa I{TOK https://m.edsoo.ru/7f416194
1.3 |EcrtecTBeHHOHAYYHBII METO]] IIO3HAHUS 2 1 bub6muoreka IIOK https://m.edsoo.ru/7f416194
HWtoro 1o pazaeny 6
Pa3nea 2. IlepBoHavajibHble CBeJIeHNsI 0 CTPOCHHUH BelIeCTBA
2.1  |CrpoecHue BeliecTBa 1 bubaunoreka LIOK https://m.edsoo.ru/7f416194
2.2 |JIBmKeHue v B3aMMOJICHCTBHE YaCTHI] BEIICCTBA 2 1 bub6mmoreka [IOK https://m.edsoo.ru/7f416194
2.3 |ArperarHble COCTOSIHUSI BEIICCTBA 2 bubaunoreka LIOK https://m.edsoo.ru/7f416194
HWtoro 1o pazaeny 5
Pa3nea 3. /IBu:xeHne u B3auMojielicTBHE TeJl
3.1 MexaHnueckoe IBUKEHUE 4 bubnunorexa L{TOK https://m.edsoo.ru/7f416194
3.2  |HMHepuwms, macca, IJIOTHOCTh 6 2 bub6mmoreka [IOK https://m.edsoo.ru/7f416194
3.3 |Cwua. Buasl cun 11 1 2 bub6mmoreka [IOK https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
4.1 Hasnenue. [lepenaua naBneHus TBEPABIMU TellaMH, 3 bubnunorexa LIOK https://m.edsoo.ru/7f416194
YKHJIKOCTSIMH U Ta3aMH
4.2 |]JlaBJaeHHE KUIKOCTH 5 bub6mmoreka IIOK https://m.edsoo.ru/7f416194
4.3 |ATtmocdepHOe TaBiIcHUE 6 bubaunoreka LIOK https://m.edsoo.ru/7f416194
4.4  |JleficTBHe KHMJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX 7 1 3 bubmmnorexa LIOK https://m.edsoo.ru/7f416194
TEIo

Hroro no paszneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHEpPrus
5.1 |PaboTa U MOIIHOCTh 3 1 bubmumoreka IIOK https://m.edsoo.ru/7f416194
5.2  |IIpocThie MEXaHU3MBI 5 1 bubaunoreka [IOK https://m.edsoo.ru/7f416194
5.3 |MexaHuyeckas SHEpIrHs 4 1 1 bubamnoreka LIOK https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PezepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 13
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8 KVIACC

No HanmenoBanue pa3ienoB U TeM MPOTrpaMMBI KonnyecTBo yacoB OnektpoHHbIe (IU(PpOBHIE) 00pa3zoBaTEIbHBIC
/11 Bcero | Konrponbsnbie | [Ipaktruecku pecypcesl
paboThl e paboThl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 | CtpoeHue u CBOMCTBA BEIICCTBA 7 bub6mmoreka ITOK https://m.edsoo.ru/7f4181ce
1.2 | TemnoBbIe IPOLIECCH 21 1 5 bub6mmoreka [TOK https://m.edsoo.ru/7f4181ce
HToro no pazneny 28
Paznen 2. DiekTpHUecKHe M MATHUTHBIE SIBJIEHUS
2.1 | DnekTpuueckue 3apsbl. 3apsHKCHHbIE Tella U UX 7 1 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE

2.2 | I1oCTOSHHBIN 2JICKTPUYECKHI TOK 20 1 7 bub6mmoreka [TOK https://m.edsoo.ru/7f4181ce
2.3 | MarHuTHBbIC SIBJICHUS 6 1 1.5 bubaunoreka LIOK https://m.edsoo.ru/7f4181ce
2.4 | DAeKTpOMarHUTHAs HMHIYKIHS 4 bubaunoreka LIOK https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PesepBHOE Bpemsi 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
9 KUIIACC

Ne HauMeHoBaHMe pa3/esioB  TEM MPOrpaMMbl KosnuecTBo yacos DnekTpoHHbIe (UPPOBHIC) 00pa3oBaTEIbHbIC
1/ Bceero KonTposie | Ilpaktuueckue pecypcesl

HBIE paboThI
paboThI

Pa3nes 1. Mexanudeckue siBJICHUS

1.1 | MexaHnu4eckoe IBHKEHUE U CIIOCOOBI €T0 10 1 bub6mmoreka [IOK https://m.edsoo.ru/7f41a4a6

OITMCaHUs

1.2 | B3aumoeicTBHE Tel 20 1 3 bubmmoreka [IOK https://m.edsoo.ru/7f41a4a6
1.3 | 3aKoHBI COXpaHEHHUSI 10 3 bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
Wroro no pazpeny 40

Pa3nes 2. Mexanndyeckne KoJ1e0aHusi M BOJHBI

2.1 | Mexanndeckue KoJeOaHus 7 3 bub6mmoreka [IOK https://m.edsoo.ru/7f41a4a6
2.2 | MexaHU4eCKHE BOJHBI. 3BYK 8 1 3 bubaunoreka LIOK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15

Pa3nes 3. DiIeKTPOMArHUTHOE 10JI¢ U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnexkTpoMarHuTHOE I0JIe U AIEKTPOMArHUTHBIE 6 2 bubnmnoreka LIOK https://m.edsoo.ru/7f41a4a6

BOJIHBI

Wroro mo paszneny 6

Pa3nes 4. CBeToBble sIBJIEHUS

4.1 | 3akoHBI pacpOCTpPaHEHHs CBETa 6 2 bubaunoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 | JIun3bl U onTHYECKUE PHOOPHI 6 3 bubaunoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 | Pa3noxxenue 0esoro cBera B CIEKTP 3 2 bubaunoreka LIOK https://m.edsoo.ru/7f41a4a6
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Utoro no pasaeny | 15 |
Pa3zgen 5. KBanToBbI€e IBJICHUS
5.1 | McnyckaHue ¥ MOTJIONICHUE CBETAa aTOMOM 4 1 bubnrorexa LTOK https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHue aTOMHOTO siipa 6 1 bubaunoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 | SlnepHble peakuuu 7 1 1 bubanoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 | IToBTOpEeHUE U 000OIICHNE COAEPIKAHUSA Kypca 9 2 bu6muoreka IIOK https://m.edsoo.ru/7f41ad4a6
¢du3uku 3a 7-9 xnacc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 | 27
MNOYPOYHOE IVIAHUPOBAHHUE
7 KJIACC
Ne Tema ypoxka KoaunyecTBo yacos Hara DJIEeKTPOHHBIE UPPOBBIE
n/n Bcero | Konrponbasie | [IpakTuueckue | uzyde o0pa3oBaTesbHbIE PECyPChI
paboThl paboThI HUS
1 ®dusnka — Hayka 0 mpupoje. SBICHHS TPUPOIBI 1
2 Du3nyecKue sIBICHUS 1
3 du3nyuecKkre BEIMYMHBI U HX H3MEPCHHE 1
4 VYpok-uccienosanue "M3mepenue remneparypsl Ipu 1 1
MIOMOIIH JKUIKOCTHOTO TEPMOMETPA M JaTINKa
TeMIEepaTyphl”
5 Mertoap! HayuHOTrO o3HaHus. OnucaHue GU3NIECKUX 1 bub6nuorexa [IOK
SIBJICHUH C TIOMOIIIBIO MOJIEIIeH https://m.edsoo.ru/ff09f72a
6 Ypok-uccnenosanue "[IpoBepka rumoTessl: 1 1
JANIbHOCTh MOJIETA [ApUKa, MMYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA
nycka"
7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE 1 bubnuotexa [JOK
JIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHUE YacTHIl BEIIECTBA 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TETUIOBOTO PACIIMPEHHUS T'a30B)»
10 | ArperaTHple COCTOSIHHSI BEIIECTBA 1
11 | OcobGeHHOCTH arperaTHBIX COCTOSIHHUM BOJIBI. 1 bubnmoreka [JOK
O6o061uenne no pazneny «lleppoHayanbHbie https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEUIECTBAY
12 | Mexanunueckoe JBrkeHue. PaBHOMepHOE 1 1 bubnnorexa [JOK
HEpaBHOMEPHOE IBUKEHUE https://m.edsoo.ru/ff0a05c6
13 | Ckopoctb. Enunuiisl ckopocTtu 1 bubnuoreka [IOK
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14 | Pacuer myTH ¥ BpEeMEHH JIBHIKCHHS 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 | Muepuus. Macca — mMepa UHEPTHOCTH Te 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0a0c10
16 | IimotHOCTE BemecTBa. Pacyer Maccel 1 00beMa TeIa 1 bu6mmoreka [JOK
110 €r0 IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 | Jlaboparopnas pabota «OrmnpeneiaeHne MmIOTHOCTH 1
TBEPJIOTO TEJIA»
18 | Pemenue 3amau nmo treme "IlnorHOCTE BemrecTBa" 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c
19 | Cwa kak XapaKTEepPUCTHKA B3aUMOJICUCTBHS TEII. 1
Cwiia ynpyroctu. 3akoH ['yka
20 | JIabopaTtopHas pabora «/3yueHure 3aBUCUMOCTH 1
pactspkeHus (aedopmanuin) NpyKUHBI OT
NPUIIOKCHHOM CHIIBI»
21 | SIBnenue tarorenus. Cuia TSHKECTH 1
22 | CBs3b MEeXKIY CUIION TSDKECTH U Maccoi Tena. Bec 1 bubnuorexa [JOK
tena. Pemenne 3a1a4 nmo reme "Cuiia TsokecTn" https://m.edsoo.ru/ff0al778
23 | Cuna TsHKeCTH Ha JpyTux Iuianetax. Gusndeckue 1 bu6mmoreka [JOK
XapaKTEPUCTHKH IITAHET https://m.edsoo.ru/ff0a1502
24 | Usmepenue cui. [luaamMmomeTp 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0al8cc
25 | Bec tema. HeBecomocTh 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778
26 | CnoxeHHe JABYX CHJI, HAIPaBJIEHHBIX 110 OJHOM 1 bu6nuorexa [IOK
npsiMoi. PaBHOIeHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 | Pemenune 3ama4u o TeMe "PaBHoelicTByromas cu” 1
28 | Cuna TpeHus u e€ Buabl. TpeHue B mpupoje u 1 bub6nuorexa [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 | JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH 1 bub6nuorexa [IOK
CHJIBI TPCHUS CKOJIBXKCHUSI OT CHJIbI IABJICHHS U https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS IIOBEPXHOCTEH»
30 | Pemenue 3a1a4 Ha omnpeesieHUe PaBHOACHCTBYIONIEH 1
CHJIBI
31 | Pemenwme 3amau mo temam: «Bec Teman, 1 bu6mmorexa [IOK
«['paduyeckoe nzobdpaxenue cum», «CUIIbD», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
32 | KontponbHas pabota no Temam: «MexaHu4eckoe 1

IBIDKEHHEY, «Macca, INIOTHOCTEY, «Bec Temay,
«I"padmueckoe nzobpakenne cuiny, «CHITbI
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33 | JaBnenue. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS 1 bubmuorexa [JOK
JTABJICHUS https://m.edsoo.ru/ff0a20a6

34 | JlaBneHue raza. 3aBUCHMOCTH JIaBJICHUS Ta3a OT 1 bubnmoreka [JOK
00béMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

35 | Ilepenava naBieHust TBEPIABIMU TEIAMH, KUIKOCTIMH 1 bu6mmoreka [JOK
u razamu. 3akon ITackans https://m.edsoo.ru/ff0a25b0

36 | JlaBaeHue B )KMIKOCTH M ra3e, BRI3BaHHOE JCHCTBHEM 1 bu6mmoreka [JOK
CHUIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 | Pemenue 3ama4 1o TeMe «JlaBneHue B )KUIKOCTH U 1 bubnmoreka [JOK
rase. 3axkon [Tackams» https://m.edsoo0.ru/ff0a2826

38 | Coolmiaronuecs: COCyIbl 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0a2970

39 | 'mopaBnudeckuii mpecc 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0a3136

40 | Manowmertpsl. [TopirHeBO#M KMIKOCTHBIH HACOC 1

41 | Atmocdepa 3eMin v IPUUKHBI €€ CYIIECTBOBAHUS 1 bubnunoreka [JOK

https://m.edsoo.ru/ff0a2b5a

42 | Bec Bo3ayxa. ATMocepHOe 1aBIeHHE 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0a2b5a

43 | U3mepenne atmocdepHoro aasneHus. OmbIT 1 bubnnoreka [JOK
Toppuuesu https://m.edsoo.ru/ff0a2da8

44 | 3aBUCHMOCTB aTMOC(HEPHOTO JABJICHUS OT BHICOTHI 1 bubnuotexa [JOK
HaJl ypPOBHEM MOpSI https://m.edsoo.ru/ff0a2fc4

45 | bapomerp-anepou. ATMoc(hepHOe JaBlIeHUE Ha 1 bub6nuorexa [IOK
pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 | Pemenue 3ama4 no Teme " AtmocdepHoe aaBieHue" 1

47 | JleiicTBHE ®UAKOCTHU U Ta3a Ha NOTPYKEHHOE B HUX 1 bubnuorexa [JOK
Tesno. ApXUMeI0Ba CrJIa https://m.edsoo.ru/ff0a3276

48 | JlabopaTtopHas pabora «OnpezneneHue 1 bu6nuorexa [IOK
BBITAJIKUBAOIIEH CHJIBI, ICHCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTh)

49 | JIabopartopHas pabora o teme «McciaenoBanue 1 bubnuotexa [JOK
3aBHCHMOCTH Beca Tejia B BOjie 0T 00bhEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B )KHJIKOCTh YaCTH TeJay

50 | IlnaBanue Ten 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0a3a96

51 | Jlabopartophas pabora "KoHncTpynpoBanue 1
apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
onpejiereHue e€ rpy30n01bEMHOCTH"

52 | Pemenne 3amad mo TeMaM: «IlimaBanue CynoB. 1 bu6mmoreka [IOK

BosznyxomiaBanuey, «/laBneHne TBEpAbIX T,

https://m.edsoo.ru/ff0a3654
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JKUIKOCTEN U Ta30B)
53 | KontponbHas padoTa o Teme «/laBieHne TBepabIx 1 1
TeJ, JKUIKOCTEH U ra30B»
54 | Mexanudeckas pabora 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a3f82
55 | MomHocTts. Equauniier MmomHocT! 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82
56 | Ypoxk-uccrnenopanue "Pacuér momiHocTH, 1 1
pa3BUBaeMOM IpH NoaAbEME 10 JecTHULE"
57 | IIpocteie Mexanu3mebl. Peryar. PaBHOBecHe crit Ha 1
pblyare
58 | Peruarm B TexHuke, ObITY 1 npupoe. JlaboparopHas 1 0.5 bubmuoreka [JOK
pabota «/ccienoBanue yCIOBHI PaBHOBECHSI https://m.edsoo.ru/ff0a478e
phIyara
59 | Pemenue 3ama4 1o Teme «Y CJIOBUS PaBHOBECHS 1 bu6mmoreka [JOK
pbIyara» https://m.edsoo.ru/ff0a48a6
60 | KoaddumueHr mose3Horo AeCTBUS MEXaHN3Ma. 1 0.5
JlabopaTtopHas padora «M3mepenue KII1/l nHaknonnou
TUIOCKOCTHY
61 | Pemenue 3ama4 o teme "Padora, momuocts, KIT/]" 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
62 | Mexanuueckas sueprusi. Kunernaeckas u 1 bubnuorexa [JOK
NOTCHIUAIbHASL DHEPTHSI https://m.edsoo.ru/ff0a4252
63 | 3aKOH COXpaHEHMs MEXaHUYECKOH IHeprun 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4360
64 | YpoK-dKCIEpUMEHT 10 TeMe "DKCIIepUMEHTAITBHOE 1 1
ornpesiesieHue N3MEHEHUSI KHHETHICCKOH 1
MOTEHIMATHHON PHEPTHH MPU CKaThIBAHUU Tella 0
HAKJIOHHOM mockocTu"”
65 | KontponpHas pabora no Teme «Pabora 1 MOITHOCTb. 1 1
OHeprus»
66 | PesepmubIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0adee6
67 | PesepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubnuorexa [IOK
" JlaBneHue TBEPBIX TEI, )KUIKOCTEH M ra3oB"” https://m.edsoo.ru/ff0a4ffe
68 | PesepmubIii ypok. PaboTa ¢ TekcTaMu 110 TeMe 1
"PaboTa. MontHocTh. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
Ne Tema ypoka KoanyecTBo yacos Hara DneKTpoHHBIE U(POBHIE
/T Beero | Kontposnbuble | IlpakTudeckue | W3ydeHHMsI o0pazoBaTeNbHbBIE PECYPCHI
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paboThl paboThl
1 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKOU 1 bubnmuorexa [JOK
TEOPUU M MX ONBITHBIC TIOATBEPKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO 1 bubnmoreka [JOK
COCTOSIHW BEILIECTBA https://m.edsoo.ru/ff0a540e
4 OOBsicHEeHHEe CBOMCTB TBEPOTO, KUJIKOTO H 1
ra3000pa3HOro COCTOSIHUH BEIECTBA HA OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHO-KUHETHYECKOHU TEOPUH
5 Kpucranmmaeckue u amopdHbie Tena 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuisipHOCTh. [IoBepXHOCTHOE 1 bubmuorexa [JOK
HATSDKCHHE https://m.edsoo0.ru/ff0a5530
7 TermoBoe paclIMpeHne U CKATUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEeMIIEpaTyphl CO CKOPOCTHIO 1
TETJIOBOTO JIBMKEHHSI YACTHUI]
9 Buytpennsist sHeprust. CriocoObl H3MEHEHUS 1 bubnnorexa [HOK
BHYTPCHHEH SHEPIUU https://m.edsoo.ru/ff0a5c60
10 | Buasl Terionepenaun 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6412
11 | Ypok-koHbpepenmus "[IpakTHaeckoe NCIoIb30BaHNE 1 1 bubnnorexa [HOK
TETJIOBBIX CBOWMCTB BEIIECTB U MATEPUAIIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "
12 | KonmndecTBO TEIIOTHL. Y IeIbHAS TEILIOEMKOCTh 1 bu6mmoreka [JOK
https://m.edso0.ru/ff0a6976
13 | YpaBuenue temioBoro 6ananca. TeriooOmMeH u 1 bubnnoreka [JOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
14 | JIabopatopHas pabota "HccrienoBanue sBIeHUs 1 1 bubnuoreka [IOK
TEII000MEHa MPU CMEIIMBAHUU XOJIOJHON U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
15 | PacueT xo/m4ecTBa TEILUIOTHI, HCOOXOAUMOIO IS 1
HarpeBaHus Teja U BBIIEISIEMOr0 UM MPH OXJIaKICHUU
16 | JIabopartopnas pabota "OmnpeneneHue ynenbHOMN 1 1 bubmuorexa [IOK
TEIIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 | OHeprus TorumBa. Y ieiabHas TEIJIOTa CrOPaHUS 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0a7b5a
18 | IInaBneHue u OTBEp/IEBAaHUE KPUCTAIUIMYECKUX TEIN. 1 bub6nuorexa [IOK
V nenpHas TEMI0Ta [IaBIECHUS https://m.edsoo.ru/ff0a71d2
19 | JIaboparopHas pabora "OmnpenereHue yaeIbHON 1 1 bubmuotexa [JOK

TEIUIOTHI IIJIaBJIeHu JIbaa"

https://m.edsoo.ru/ff0a72fe
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20 | [TapoobOpa3zoBanue u KoHAeHcalus. Mcnapenue bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c
21 | Kunenue. Y nenpHas TEIUIOTa MapooOpa3oBaHus U bubmumoreka [IOK
KOHJICHCAIIMU. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO JTaBIICHHSI
22 | BnaxHocTh Bo3ayxa. JlaboparopHas pabota bubmuorexa [JOK
"OmnpeesacHre OTHOCUTEIILHOW BJIAKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 | Pemenue 3a1a4 Ha onpeIeICHHE BIAKHOCTH BO3/IyXa
24 | IlpuHnumns! paboThl TEIUIOBBIX ABUTaTenel. [lapoBas
TypOuHa. /IBUraTens BHyTPEHHETO CrOpaHus
25 | KIIJ] TeroBoro aBurateis. TerioBble ABUTATEIN U bu6mmoreka [IOK
3alUTa OKPYKAIOIICH CPEeIbl https://m.edsoo.ru/ff0a7c7c
26 | 3aKOH COXpaHEHUS U MPEBPAILCHHS SHEPTHH B
TEIUIOBBIX MTPOIeccax
27 | IloaroroBKa K KOHTPOJIBHOM padboOTE 1O TEME bubnnoreka [JOK
"TemaoBble sBacHMS. I3MeHEHNE arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOsIHUI BemecTBa'
28 | KonrtponbHas padora o teme "TernoBblie sBICHHUS. bubnnorexa [HOK
M3MeHeHre arperaTHbIX COCTOSHUM BenecTna" https://m.edsoo.ru/ff0a86ae
29 | Dnekrpusanysi Ten. J[Ba poja 2JIeKTPHUYSCKHUX 3apsiIOB
30 | Ypok-uccienoBanue "DnekTpu3anus Tel UHAYKLIUEH U
IPU CONPUKOCHOBEHUU"
31 | BzaumoneiicTBre 3apsoKeHHBIX Tell. 3akoH Kymona bubnnoreka [JOK
https://m.edsoo.ru/ff0a87e4
32 | Dnexrpuueckoe nosue. HanpsskeHHOCTD bubnuoreka [IOK
9JIEKTPHUECKOTO 10J1s1. [IpUHIUT CYTIepIO3UIInT https://m.edsoo.ru/ff0a8ala
SJIEKTPUYECKUX TMOJIEH
33 | Hocutenu 1eKTpUYeCcKUX 3apsoB. DIIeMeHTaPHBIH
3apsia. CtpoeHue aToma
34 | [IpoBOJHUKY U AUPICKTPUKH. 3aKOH COXPAHEHUS bubnuoreka [IOK
9JIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 | Pemenue 3a1a4 Ha MPUMEHEHHUE CBOMCTB bubnuotexa [JOK
NIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
36 | DIeKTpUUECKUH TOK, YCIIOBHS €TI0 CYIIECTBOBAHUS. bubmuorexa [IOK
VICTOYHMKH JIEKTPHUYECKOT0 TOKA https://m.edsoo.ru/ff0a95a4
37 | JeicTBUS 3JEKTPUIECKOTO TOKA bubnuorexa [JOK
https://m.edsoo0.ru/ff0a96b2
38 | Ypok-uccnenosanue "JlelicTBHE AIEKTPHUUECKOTO OIS
Ha IPOBOJIHUKH U TUDJIEKTPUKH"
39 | DilekTpUYeCKHii TOK B METaJIIaX, KHUIKOCTAX H ra3ax bubnuotexa [JOK

https://m.edso0.ru/ff0a9838
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40 | DnmekTpuueckas 1enb U €€ COCTaBHBIC YaCTH 1
41 | Cuna toka. JlabopaTopHnas pabora "M3mepenue u 1 0.5 bubnmuorexa [JOK
peryJIMpOBaHKUEe CHJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 | DnexTpuyeckoe HanpspKeHue. BoabTMerp. 1 0.5 bubmumoreka [IOK
JlaboparopHas pabota "M3mepeHue u peryjmpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKkeHus"
43 | ConpoTHBICHUE POBOJHUKA. Y IEITHHOE 1 bu6mmoreka [IOK
CONPOTHUBJICHHUE BEIECTBA https://m.edsoo.ru/ff0aa738
44 | Jlaboparopnas paboTa "3aBUCHMOCTb JIEKTPUIECKOTO 1 1 bubnmoreka [JOK
COIIPOTHUBIICHUS MPOBOJAHUKA OT €0 JUIMHBI, TUTOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CEUYCHMs U MaTtepuaa”
45 | 3aBUCHMOCTH CUJIBI TOKA OT HampspkeHusl. 3akoH OMa 1 bubnmoreka [JOK
JUIsl y4acTKa [enu https://m.edsoo.ru/ff0aa44a
46 | Jlaboparopnas pabota "HccienoBanue 3aBUCUMOCTH 1 1 bubnuorexa [JOK
CHJIBI TOKA, UAYILETrO Yepe3 pe3ucTop, ot https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha
pesuctope"
47 | [locnenoBarenbHOE M MapaICIbHOE COSAMHEHUS 1
IPOBOJTHUKOB
48 | JlabopaTopHas pabota "l[IpoBepka nmpaBuiia CJI0KECHHS 1 1 bubnnoreka [JOK
HAINPSDKESHUH MPH OCIICA0BATEIIbHOM COCTUHCHUH https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB"
49 | JIaboparopHas pabota "IIpoBepka nmpaBuiia A CUIIbI 1 1 bubnuoreka [IOK
TOKa IPH NapajyIeIbHOM COEMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 | Pemenue 3a1au Ha nmpuMeHeHHe 3aKkoHa OMa 1is 1 bu6nmoreka [JOK
Pa3IMYHOTO COSAMHEHUS MPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 | PaGota 1 MOITHOCTH JIEKTPUUYECKOTO TOKA. 3aKOH 1 bubnuotexa [JOK
Jbxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 | JJaboparopHas pabota "Omnpenenenue padboTsl 1 1 1 bubnuoreka [IOK
MOIIIHOCTH JJIEKTPUYIECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
53 | DrekTpuveckue Meny U MOTPEOUTEIH MIEKTPUICCKON 1 bubnuotexa [JOK
sHepruu B ObiTy. KopoTKoe 3amMbIKaHKe https://m.edsoo.ru/ff0ab660
54 | IloarotoBka K KOHTPOJIBHOM paboTe Mo Teme 1 bubmuorexa [IOK
"JeKTpuUecKre 3apsaabl. 3apsyKCHHbIE Tella U UX https://m.edsoo.ru/ff0abd2c
B3auMOJIeUCTBUS. [10OCTOSIHHBIN AEKTpUUECKUN TOK"
55 | KonTpospHas paboTa 1o Teme "DieKTpuuecKue 1 bubnmuorexa [JOK
3apsabl. 3apsHKEHHBIE Tella U UX B3aUMOCHCTBHSL. https://m.edsoo.ru/ffOabea8
[ToCTOSIHHBIM 2JIEKTPUUECKUIN TOK"
56 | ITocTOSTHHBIE MATHUTEI, UX B3aUMOICHCTBHAE 1
57 | Ypok-uccnenoBanue "M3ydenne moaei moCTOSHHBIX 1 1 bubmuotexa [JOK

MAarauToB"

https://m.edsoo.ru/ff0ac3d0
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58 | MarauTtHOoe moe. MarauTHoOe 1oj1e 3eMJIH U ero 1 bu6mmoreka [IOK
3HAYCHUE IS )KU3HU HA 3emiie https://m.edsoo.ru/ff0acOba

59 | OmeIiT Dpcrena. MarHUTHOE TOJIE AIEKTPUUIECKOTO 1 bubnmoreka [JOK
TOKa MarHuTHOE I10JIe KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2

60 | [IpumeHeHne AIEKTPOMArHUTOB B TEXHUKE. 1 0.5 bubmuorexa [JOK
JlaboparopHas pabota "M3yducHue AeHCTBUS https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsl HA IPOBOJAHMK C TOKOM"

61 | DmekrpoaBHUTaTENh MOCTOSHHOTO TOKA. 1 bubnmoreka [JOK
Hcnonb30BaHue MIEKTPOIBUTATENICH B TEXHUIECKUX https://m.edsoo.ru/ff0ac86¢c
ycTpoiicTBax U Ha TpaHcnopre. JlabopaTopHas paborta
"KoHcTpynpoBaHnue u u3yueHrue padoThl
aseKTpoBuraress'

62 | OnbiTel @apases. 3aKOH AIIEKTPOMArHUTHON 1
uHaykuuu. Ipaswio Jlenna

63 | Dnekrporeneparop. CriocoObl momyueHus 1
ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMMA HA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH

64 | IlogrotoBka K KOHTPOJIBHOI paboTe 1Mo Teme 1
"DJIeKTpUUECKUE U MATHUTHBIE SIBJICHUS"

65 | KontponbHas paborta o teme "DneKTpruuecKue u 1 bubnnoreka [JOK
MarHUTHbIC SIBJICHHS" https://m.edsoo.ru/ff0acb14

66 | PesepBHrbIil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"TemsioBbIe siBICHUS" https://m.edsoo.ru/ff0accbe

67 | PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bub6nuoreka [IOK
"TIOCTOSIHHBIN 3JICKTPHUCCKUN TOK" https://m.edsoo.ru/ff0acdc6

68 | PesepBHrbIii ypok. PaboTta ¢ TekcTamu 1Mo Teme 1
"MarHuTHbI€ sIBJICHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145

9 KVIACC
Ne Tema ypoxka KonndectBo uacos Hata DneKTpoHHbIE U(POBBIE

n/m Bcero | Kontponbabie | Ilpaktudeckue | H3ydeHUs o0pazoBaTeNbHbBIE PECYPCHI

paboThI paboThI

1 Mexanuueckoe IBKeHre. MaTepuaiabHas TOUKa 1

2 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bu6nuoreka [IOK
MEXAHUUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0ad19a

4 HepaBHOMepHOE IPSIMOTMHEHHOE IBIKEHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh

5 [IpsamonnHeiHOE PaBHOYCKOPEHHOE JIBUKEHUE. 1 bubnuotexa [JOK

Yckopenue

https://m.edsoo.ru/ff0ad8d4
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6 CKOpOCTh IPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO 1
nekeHus. ['paduk ckopoctu
7 Jlaboparopuas padota "OnpeeneHrue yCKOpeHUs 1 bubnmoreka [JOK
Tella MPH PAaBHOYCKOPESHHOM JIBHIXKCHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1iockocTu"
8 CBoOonHoe nmagenue tei. OneiTel [ anunes 1
9 PaBHOMepHOE nBHXKEHUE 110 OKpYXHOCTH. [lepuon u 1 bubmuorexa [JOK
yacToTa oOpaiieHus. JInHelHast U yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 | [leHTpOCTpEMUTEIBHOE YCKOPCHHE 1
11 | Ilepssiii 3akoH HetoToHa. BekTop cuibl 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. PaBHoielicTByro1mas cuiia 1 bu6nmoreka [IOK
https://m.edsoo.ru/ff0ae72a
13 | Tpernii 3axon Hetotona. Cynepno3unus cui 1 bubnnorexka HOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHeHue 3aKkoHOB HproToHa 1 bu6nunoreka [IOK
https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroctu. 3akon ['yka 1 bubnuotexa [HOK
https://m.edsoo.ru/ff0aeca2
16 | Pemenue 3aaa4 no reme «Cuia ynpyroctu» 1
17 | JIaGopartopHas padora «OnpeseneHue )KeCTKOCTH 1 bubnmnoreka HOK
PY)KHHBI» https://m.edsoo.ru/ff0aee28
18 | Cuna tpenus 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0af738
19 Pewenune 3anau no reme «Cuia TpeHUS» 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0afa26
20 | JlaboparopHas pabdota "Omnpenernenue 1 bubmmoreka [JOK
K03 DUIMEHTA TPEHHS CKOJIbKCHHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo teme "3akoHbl HeroToHa. Cuia 1 bu6nuoreka [IOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
22 | Cuuia TSDKECTH M 3aKOH BCEMHPHOTO TSATOTEHUS. 1 bubmuoreka [JOK
YckopeHue CBOOOIHOTO NaIeHUs https://m.edsoo.ru/ff0af044
23 | Ypok-koH(pepeHus "[{BrmKeHne Te BOKPYT 1
rpaBUTAIMOHHOTO IeHTpa (ColHeYHast cucTema).
lMayiakTukn"
24 | Pemenue 3aga4 no teMe "Cuiia TSKECTH U 3aKOH 1 but6mmoreka [IOK
BCEMUPHOTO TSroTeHus" https://m.edsoo.ru/ff0af5f8
25 | IlepBas kocMu4eckas CKOpocTb. HeBecomocTs n 1 bubmuoreka [JOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
26 | PaBHOBecue MaTepHaTbHOW TOYKU. AOGCOIIOTHO 1 bubmmoreka [IOK

TBEPAOE Tes10. PaBHOBECHE TBEPAOrO TENA C

https://m.edsoo.ru/ff0afe36
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3aKPEIUIEHHOW OChIO BPAILICHUS

27 | MowmenT cuibl. LleHTp TspKecTn
28 | Pemenwue 3agau o teme "MomeHT cuiibl. LleHTp bubmmoreka [IOK
TsKeCcTH" https://m.edsoo.ru/ff0b02b4
29 | IloaroroBka K KOHTPOJIBHOM paboTe 1o Teme bubmmoreka [IOK
"MexaHnnyeckoe qBUxeHne. Bzanmoeiicteue ten" https://m.edsoo.ru/ff0b0408
30 | KonTponbsHas pabora 1o Teme "MexaHndeckoe bubmuorexa [JOK
nBHXeHue. Bzaumoneiicreue ten" https://m.edsoo.ru/ff0b06ec
31 | Ummynsc tena. UMmynbe cuitbl. 3aKOH COXpaHEHUS bubmmoreka [IOK
UMIIyJIbca. YIIPYroe v HEYIPYroe B3anMOJIEHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3amau mo reme "3akoH coXpaHEHUS bu6nmoreka [IOK
umiynbca https://m.edsoo.ru/ff0b096¢
33 | Ypok-koH(pepenmus "PeakTuBHOE IBMKEHUE B
IIPUPOJIE U TEXHUKE"
34 Mexannyeckas paboTa U MOIITHOCTh bu6nuoreka LIOK
https://m.edsoo.ru/ff0b0a84
35 | PaGora cuibl TSDKECTH, CHITBI YIPYTOCTH U CHJIBI bubnuoreka [JOK
TpEHHUSI https://m.edsoo.ru/ff0b0db8
36 | JlaboparopHnas pabota «Onpenenenue padboThl CHITBI
TPEHUsI TP PAaBHOMEPHOM JIBIDKCHUU TEJa 110
TOPU30HTAJILHOM MOBEPXHOCTH
37 | Ces3p sHepruu 1 padotel. [loTeHanpHas SHEprHst
38 | Kunernueckas sHeprus. Teopema o KHHETUYECKOM bubnmnorexka HOK
SHEPrUH https://m.edsoo.ru/ff0b0c32
39 | 3aKOoH COXpaHEHHs SHEPIHH B MEXaHUKE
40 | JIaboparopHas paboTa «/3ydyeHue 3aKoHa bubmuoreka [JOK
COXpaHCHHSI SHEPTUN https://m.edsoo.ru/ff0b12fe
41 | KonebarenbHOE ABUKEHUE U €TI0 XapaKTEPUCTUKU bubnmnorexka HOK
https://m.edsoo.ru/ff0b1858
42 | 3aryxaromue kojebaHus. BeiHyX/1eHHbIE bubnuoreka [JOK
Kosiebanus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 | MaremaTH4yecKHil ¥ IPY>KUHHBIA MassTHUKU
44 | Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIa bubnuotexa [JOK
KoJIeOaHUH OT JKECTKOCTH MPYKHUHbBI U MacChl rpy3a» https://m.edsoo.ru/ff0b197a
45 | IlpeBpalieHre YHEPTUN PU MEXAHUYECKUX
KOJIEOaHUSAX
46 | JlTaboparopras pabota «OnpeeneHne 9acToThl U bubnuotexa [JOK
neproa KojeOaHui MPYKUHHOTO MasSTHUKA https://m.edsoo.ru/ffOblaec
47 | JJaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH bubmmoreka [JOK

nepuoja Kolebanuii rpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl Ipy3a»

https://m.edsoo.ru/ff0b197a
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48 | Mexannyeckue BoJHBL. CBOMCTBA MEXaHUUICCKHX 1 but6mmoreka [IOK
BOJIH. [Ipo10JIbHBIC M IONIEPEYHBIC BOJIHBI https://m.edsoo.ru/ff0b21fe

49 | Ypok-koHdpepeHnius "MexaHHUECKHEe BOJIHBI B 1
TBEPaOM Teiie. CelicMuuecKkre BOJIHBI"

50 | 3Byk. PacnpocTpanenue u oTpakeHue 3ByKa 1

51 Ypok-uccnenosanue "HabmroaeHue 3aBUCIMOCTH 1
BBICOTHI 3BYKa OT YacCTOThI"

52 | I'poMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHUECKUI 1
pPE30HAHC

53 | Ypok-koHbpepeHus "YapTpa3Byk 1 HHPPa3BYK B 1 bubmuorexa [JOK
PHUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca

54 | IloaroToBKa K KOHTPOJIBHOM paboOTe MO TEME 1 bubmuorexa [JOK
"3aKkOHbI COXpaHeHUs. MeXaHU4YeCKue KoJIeOaHus u https://m.edsoo.ru/ff0b25f0
BOJIHBI"

55 | KonTtponbHas pabota no Teme "3aKOHbI COXpaHEHUS. 1
MexaHuueckue KojaeOaHus U BOJHBI"

56 | DimeKTpOMarHUTHOE ToJe. DIEKTPOMArHUTHBIC 1 bubnuorexa [HOK
BOJIHBI https://m.edsoo.ru/ff0b2abe

57 | CBoiicTBa 2IEKTPOMArHUTHBIX BOJH 1

58 | Ypok-koHpepenus "llkana 3meKTpOMarHUTHBIX 1 bubnmnorexka HOK
BOJIH. M cronp30BaHme 3JI€KTPOMArHUTHBIX BOJIH IS https://m.edsoo.ru/ffOb2fe6
COTOBOM CBs3U"

59 | Ypok-uccienoBanue "M3ydueHrne CBONCTB 1 bubmuoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBEI0 MOOWIIEHOTO https://m.edsoo.ru/ffOb2c6¢c
tenedona”

60 | Pemenwue 3a1a4 Ha ONpE/ICIICHUE YACTOTHI M JITTHHBI 1
3JIEKTPOMATHUTHOM BOJIHBI

61 | DmexkrpomarHuTHas npupoxaa ceera. CKOpocTh 1 bubmuoreka [JOK
cBeTa. BoJTHOBBIEC CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0

62 | Mcrounuku csera. [Ipsmonnneiinoe 1 bubmuoreka [JOK
pacrpoctpanenue ceera. 3atmenns Connia u JIyHb https://m.edsoo.ru/ff0b3658

63 | 3akoH oTpakeHUs cBeTa. 3epkana. Pemenue 3a1a4q 1 bubmmoreka [JOK
Ha NPUMEHEHHUE 3aKOHa OTPAKEHUS CBETa https://m.edsoo.ru/ff0b38c4

64 | IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa 1 bubmuoreka [JOK

https://m.edsoo.ru/ffOb3aea

65 | [TosiHOE BHYTpEHHEE OTPAKCHHE CBETA. 1 bubnuotexa [JOK
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAKEHHS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX

66 | JJaboparopnas pabota "HccnenoBanue 3aBUCUMOCTH 1

yTiia MpeioMJIeHHs] CBETOBOTO Jiyda OT yTIJja MaJieHus
Ha rpasuie "Bo3ayx-crekino""
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67 | Ypok-koHdpepenus "Vcnoap30BaHue MOTHOTO 1
BHYTPEHHETO OTPAXKCHHS: CBETOBO/IBI,

ONTUKOBOJIOKOHHASI CBSI3b"

68 | JIuazel. OnTHyeckas CHIa JUH3BI 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 | IlocTpoenune n300pakeHU B JIMH3aX 1 bubmuorexa [JOK

https://m.edsoo.ru/ffOb444a

70 | JlaboparopHnas pabota "Onpenenenue GOKyCHOTO 1 bubnmoreka [JOK
PacCTOSIHUS U ONTHYECKON CHJIbI COOMPAIOIICH https://m.edsoo.ru/ff0b4206
JIMH3BI"

71 | Ypok-koHdpepeHmus "OnTudecKue JIMH30BbIC 1 bubmuorexa [JOK
npuoopsr” https://m.edsoo.ru/ffOcOa7e

72 | I'ma3 kak onTH4ecKasi CuCTeMa. 3peHue 1 bubnnorexka HOK

https://m.edsoo.ru/ff0b4684

73 | Ypok-koHpepenmus "edextsl 3penust. Kak 1
COXPAHUTH 3peHue"

74 | Paznoxenue 6enoro ceera B crieKTp. ONbIThI 1 bubnmnorexka HOK
Hetotona. CiioskeHHE CIIEKTPAIbHBIX [[BETOB. https://m.edsoo.ru/ff0c0f4c
Jlucriepcusi cBeta

75 | JlaboparopHas pa®oTa "ONBITHI IO PA3JI0KEHUIO 1 bubnmnoreka [HOK
0€eJI10ro CBeTa B CIIEKTP M BOCIIPUATHIO IIBETa https://m.edsoo.ru/ff0cOe2a
MIPEIMETOB TPHU UX HAOIIOICHUH Yepe3 IIBETOBBIC
buabTph"

76 | Ypok-mipakTukyM "BosHOBBIE CBOICTBa CBeTa: 1
aucnepcusi, uHTepdepeHnus u audpaxuus”

77 | Onertel Pe3epdopaa u ruianeTapHas MOJIENb aTOMa 1 bubmuoreka [JOK

https://m.edsoo.ru/ff0c12a8

78 | Iloctynatel bopa. Monens atoma bopa 1

79 | McnyckaHue ¥ MorJjiolieHue ceera aroMoM. KBaHThI. 1 bubmuoreka [JOK
JluHeityaTble CIIEKTPhI https://m.edsoo.ru/ff0c144c

80 | Ypok-mpaktukym "HaliroieHre ClieKTpoB 1 bubmmoreka [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUOBI 1 bu6nuoreka [IOK

https://m.edsoo.ru/ff0c1672

82 | Crpoenme aTomMHOTO siapa. HykimoHHast MOeITh 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0c18ac

83 | PagmoakTuBHBIC TIpeBparieHus. M30Tomb 1 bubnuotexa [JOK

https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau mo teme: "PagnoakTUBHEIE 1 bu6nuoreka [IOK
npesparieHus" https://m.edsoo.ru/ffOclb4a

85 | [lepuwon monypacmaga 1
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86 | Ypok-koHbpepeHus "PaaroakTHBHBIC H3Ty4eHHUS B 1 1 bubnuotexa [JOK
IPHUPOJIC, MEIUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 | SmepHble peakiuu. 3aKOHBI COXPaHEHUS 3apST0BOTO 1 bubnmoreka [JOK
Y MacCOBOT'O YHCEIl https://m.edsoo.ru/ff0c1c58

88 | DHeprus cBs3M aTOMHBIX sijiep. CBs3b MacChl U 1 bubmuorexa [JOK
SHEPIHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amay no reme "Snepueie peakiun' 1

90 | Peakmuu cuHTe3a U aeneHus siaep. McTouHuKw 1 bubnmoreka [JOK
sreprun CoJtHIIa 1 3BE3]T https://m.edsoo.ru/ff0c1e88

91 | Ypok-koHdbepenius "SnepHas s3HEpreTHKA. 1 1
JleficTBUS paguOAKTUBHBIX U3IyYE€HUN Ha KUBbIE
opraHu3msl"

92 | IloaroroBka K KOHTPOJIBHOM paboTe 1o Teme 1 bubnmnorexka HOK
"DJIEKTPOMArHUTHOE T10JI€. DJICKTPOMArHUTHBIC https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBBIC siBeHUS"

93 | KouTtpomnbHas pabora o teme "IIeKTpOMarHUTHOE 1
moJie. DIeKTPOMarHuTHbIC BOJIHBL. KBaHTOBBIE
sIBJICHUS "

94 | IloBTOpenue, 06061eHuE. JTabopaTopHbIe pabOTHI 1 1 bubnmnoreka HOK
1o Kypcy "Bzaumoneiicteue Ten" https://m.edsoo.ru/ff0c245a

95 | [ToBTOpenue, 0600OIICHNE. Perienne pacyeTHhIX U 1 bubnuorexa [HOK
Ka4eCTBEHHBIX 3a/1a4 110 TeMme "TerioBsie https://m.edsoo.ru/ff0c2572
nporuecch”

96 | IloBTOopenue, 06001eHHE. Pemenne pacyeTHbIX U 1 bubnuoreka [JOK
KaueCcTBEHHBIX 3a1a4 1o TeMe "KIIJ] TermmoBsIx https://m.edsoo.ru/ff0c2a22
nBuraresiein”

97 | [loBTOpenue, 0600OIIeHNE. Perienne pacyeTHhIX U 1 bubmuoteka [JOK
KauyeCTBEHHBIX 3a1a4 1o Teme "KI1J] https://m.edsoo.ru/ff0c2b30
IEKTPOYCTaHOBOK"

98 | [loBTopenue, o600meHue. JJabopaTopHbie pabOTHI 1 1 bubmmoreka [JOK
1o Kypcy "CseToBbie siBiicHHs" https://m.edsoo.ru/ff0c2c52

99 | [ToBTOpenue, o6006menHue. PaboTa ¢ TekcTamu 1Mo 1 bubmmoreka [JOK
TeMme "3aKoHbl COXpaHeHHs B MeXaHHUKe" https://m.edsoo.ru/ff0c2d6a

100 | [ToBTOpenwue, 06o61IeHUE. PaboTa ¢ TeKCcTamMu 1O 1 bu6nuoreka LIOK
teme "Konebanus v BOJHBI" https://m.edsoo.ru/ff0c2e82

101 | [ToBTOpenwue, 0600mEeHue. Pabora ¢ TeKCTaMH 11O 1 but6mmoreka [IOK
teMe "CBeTOBbIC SIBJICHHS" https://m.edsoo.ru/ff0c3044

102 | TloBTOpeHue, o6ob61eHne. PaboTta ¢ TekcTamu 1Mo 1
teme "KBanToBas u sinepHas ¢usuka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJMYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI /1151 VAEHUKA

» Gusuka: 7-1 kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [lepeimkun .M., BanoB A.U., AkunoHnepHoe
obmectBo «M3narensctBo «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

®IrBbHY «HcTUTYT cTpaTternm passutusa obpasoBaHma»



