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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma no ¢gu3uke Ha ypOBHE OCHOBHOTO 00IIIEro 00pa30BaHMs COCTABIICHA
Ha OCHOBE TMOJIOKEHUW M TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOI 00pa3oBaTenbHO nmporpamMel, npenctaBieHHbIX B PI'OC OO0, a takxke ¢
yaéToM (denmepanbHON  pabodeil  mporpamMmbl  BocmuTaHusa u  KoHmenmuu
npenojaBanus yaeOHoro npeamera «dusukay.

Copepxanue mporpaMMbl 1O (QHU3MKE HaAMpaBlIeHO Ha (hopMupoBaHUe
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YUYaIOIINUXCSl M OPTaHU3AIUIO U3YUeHUs (PU3UKH
Ha JIeATEIHLHOCTHON OCHOBE. B mporpamme mo u3uKe y4UTHIBAIOTCS BO3MOXKHOCTU
yageOHOro mpeamera B peanusanuu TpedoBanniit ®PI'OC OOO K MmIaHHpyEeMBIM
JTUYHOCTHBIM U METANpeIMETHBIM pe3yjbTaTaM OO0yUYeHUs, a TaKKe MEKIPEIMETHBIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX TPEAMETOB HAa ypPOBHE OCHOBHOTO OOIIEro
oOpasoBaHUs.

[Iporpamma no ¢u3uke ycTaHAaBIUBAET paclpeieicHre yueOHOro MaTepuaia 1o
rogam oOydeHus (To Kiaccam), TpenjaraeT MPUMEPHYIO IOCIIeI0BATEIHHOCTD
U3YYCHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACPKAHUSI U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIMXCS.

IIporpamma no ¢usuke pazpaboraHa ¢ LI OKa3aHUS METOJUYECKON OMOIIU
YUUTENIO B CO3JaHUU paboueil mporpaMmsl 10 YYEOHOMY IPEIMETY.

®u3uka SBISETCS CUCTEMOOOPA3YIOIIUM [l €CTECTBEHHOHAYYHBIX Y4€OHBIX
PEIMETOB, MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLECCOB U SIBICHUM,
U3y4YaeMbIX XUMHUEU, OMOJIOruel, acTpOHOMUEH M (U3MUEeCKON reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHOHAy4YHYIO KapTHHY MHpa, NPEeJoCTaBisieT HauOoiiee SICHbIE
oOpa3lpl NPUMEHEHHUs] HAyYHOTO METOJa IMO3HaHUSA, TO €CThb CHoco0a MOJy4EeHHUs
JOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 THaBHBIX 3afad (usmdyeckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHusi COCTOMT B (OPMHUPOBAHUU ECTECTBEHHOHAYYHOW TIPaMOTHOCTH U
MHTEpeca K HayKe Yy 0OydaroImuxcsl.

N3yyenne pusmku Ha 6a30BOM YpPOBHE IMPEAINOIAraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHMUS;

e OILICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

e UHTEPIPETUPOBATH JAHHBIC U UCIIOIH30BATh HAYUHBIE JI0KA3aTEIbCTBA
JUIS TIOJTyYEHHS BBIBOJIOB.

lenn wu3ydyeHuss ¢GU3UKKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
onpenenenbl B Kouuenuuu mnpenogaBaHusi ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepanuu, peaan3yronux OCHOBHbIE
oOmieoOpa3oBaTeNbHbIE  IPOrpaMMbl,  yTBepkAEHHOW  pemeHueMm  Kosterun



MunmnctepcTBa npocBerieHus: Poccuiickoit @eneparuu (mpotokod ot 3 gexadps 2019
r. Ne [1K48H).
Hean uzyyenusi Gu3nKu:

npuoOpeTeHne MHTepeca H CTpeMJieHHs OOydYaloIIuXcsi K HaydHOMY
W3YYCHUIO TPUPOMABI, Pa3BUTHEC WX HWHTCIUICKTYalbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJC IMO3HAHUS W (popMHpOBaHHE
HCCJICJIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIINM SBIICHUSM;

dbopMupoOBaHHE HAYYHOTO MHPOBO33PEHUS KaK PEe3ysbTaTa M3y4YeHUS OCHOB
CTPOCHHUS MaTEPUU U (PYHIAMCHTAIBHBIX 3aKOHOB (DM3HKH;

dopMHpoBaHKE MPEICTABICHUNA O poyik (U3MKH JUIS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHUIM 0  BO3MOXHBIX  cdepax  Oymymiei
npodeCCHOHANBHON IEATCTLHOCTH, CBS3aHHON ¢ (PU3HMKOHM, MOATOTOBKA K
JalbHEHIIIeMy OOYUYCHHIO B 3TOM HaIIPABJICHUH.

JlocTKeHUE ATUX 1eel MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOT'O OOILIETO
o0Opa3oBaHusl 00ecreurnBaeTCsl peUIeHUEM CIIeIYIOIINX 3a1aY:

pUOOpETeHNE 3HAHUI O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYCCKUX,
TEIJIOBBIX, IJICKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
NpUOOPETeHNE YMEHUU OINMUCHIBATH M OOBSACHSITH (DU3MYECKHE SIBICHUS C
MCIIOJIb30BAHUEM TTOJTYyYEHHBIX 3HAHHIA;

OCBOCHHE METOJIOB  pEHICHUS  TMPOCTEHIIMX  pacy€THBIX 3adad  C
UCTIOJIb30BaHUEM (bu3HIeCcKuX MoJiesIeH, TBOPYECKHUX U
PAKTUKOOPHUEHTHPOBAHHBIX 337124,

pa3BUTHE yYMECHHHM HAOJIOMAaTh NMPHUPOIHBIC SBICHHS W BBIMOJIHATH OIBITHI,
nabopatopHbple  pabOTBl M OKCIIEpUMEHTAJIbHBIE  HCCIICNOBAHUS  C
UCTIOJIb30BAaHUEM H3MEPHUTEIbHBIX TPHOOPOB;

OCBOCHHE TPHUEMOB pabOTHl ¢ WHPOpMaNHeH (PU3NISCKOTO CONEpIKaHUS,
BKJIFOYasi MH(GOPMAIIMIO O COBPEMEHHBIX JIOCTHIKEHUSIX (DU3UKH, aHAIU3 |
KPUTHUUYECKOE OIEHUBAaHUE WH(POPMAIIHH;

3HAKOMCTBO cO cdepaMu Mpo(ecCHOHAIBHON AESTEIbHOCTH, CBSI3aHHBIMU C
(bU3UKOHN, 1 COBPEMEHHBIMHM TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
($u3znyecKon HayKu.

Ha wusywyenune ¢usuxu (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpasoBaHusi oTBOaUTCA 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeAEN0), B 8

Kiacce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B Henemro).

[Ipennaraemslii B mporpamme no (QU3MKE MepeyeHb J1adOpaTOpHBIX padoT U

OTIBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, YUYUTEIb JENaeT BhIOOp MpOBEICHUS
7abopaTopHBIX pabOT M OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



O6y‘{a}OH_[PIXC$I, CIIMCKa OJOKCIICPHUMCHTAJIbHBIX SaﬂaHHﬁ, npempiaracMbIX B paMKax
OCHOBHOI'O TOCYAapCTBCHHOI'O 3K3aMEHa 110 (bPI3PIK€.



COIAEPKXAHUME OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUU OKPYKAKIIET0 MUPA.

Odu3uka — Hayka O npupojne. SBnenus npuponsl. Ddusznueckue SABICHUA:
MEXaHUYECKHE, TEIIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BeMUUMHBL. V3Mepenue ¢usnueckux BenuuuH. DuU3NYECKue
npubopsl. [lorpemuocts n3mMepenuit. MexxayHapoHasi cucTemMa €IMHUIL.

Kak ¢usmka wu Jgpyrue ecTeCTBEHHbIE HAyKH H3y4aloT  MPUPOIY.
EcTecTBeHHOHAay4YHBIi METOJN TIO3HAHUS: HAONIOJCHHWE, TIOCTAHOBKA HAYYHOTO
BOTIPOCA, BBIJBMKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEpPKE TUMOTE3, 0OBICHEHUE
HaOmonaeMoro siBieHus. Onucanne GU3NIECKUX SIBICHHUMA C TTOMOIIBIO MOJIEIICH.

JHemoncmpayuu.

1. MexaHuveckue, TeIJIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. @usnueckue NpubOOpsHl U MOpolLeaypa NPSIMBIX HU3MEPEHUM aHAJIOrOBHIM U
U (POBBIM TPHOOPOM.

Jlabopamopnwie pabomovt u onvimeol.

1. OmnpeneneHue IICHBI ICACHUS KAl U3MEPUTEIHLHOTO TTPUOOpA.

2. H3mepenue paccTossHU.

3. H3mepeHue o0bEMA )KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHne pa3MepoB MabIX TE.

5. M3mepenue temmeparypbl IpU IOMOIIM KUIKOCTHOIO TEPMOMETpa H
JATYMKA TEMIIEPATYPBI.

6. IIpoBeneHue wuccienoBaHUs MO IIPOBEPKE TI'MIOTE3bI: JAJIbHOCTH IIOJIETA
[IapUKa, MYLIIEHHOrO0 TOPU30HTAJIBHO, TEM OO0JbIle, YeM OOJbLIE BHICOTA
yCKa.

Paznen 2. [lepponavasibHbIEe CBeICHUS O CTPOCHUM BelleCTBA.

Crpoenue Bemecrsa: aroMbl M MOJEKYJIbl, HX pasMmepbl. OIbITHI,

JOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne 4yactur BemecTBa. CBiA3b CKOPOCTH JIBHJKEHMS YaCTHL[ C
Temriepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoneicTBue dYacTHIL
BEILECTBA: IPUTSHKEHUE U OTTAJIIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, XUAKOCTEH M TBEPIBIX
(kpuctamuinueckux) Ten. B3auMOCBA3b MeXIy CBOMCTBAaMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BOBI.

Jemoncmpayuu.

1. HaOnronenme OpoyHOBCKOTO IBUYKEHUSI.

2. Hab6mronenue muddysun.



3. HaGmonmenwue siBneHUiA, OOBSCHIIONUXCS MPUTSHKCHUEM TN OTTATKABAaHUEM
YaCTUIl BEILIECTBA.

Jlabopamopnuie padbomot u onvimeol.

1. OrmeHka qEamMeTpa aToMa METOJIOM PSIOB (C UCITOTb30BaHHEM (oTOTpadwmif).

2. OmbITHI MO HAOIIOICHUIO TEIIJIOBOTO PACIIMPECHUS Ta30B.

3. OmbITEI MO OOHAPYKESHHUIO JEHCTBHS CHIT MOJICKYJIIPHOTO MTPUTSIKCHHMS.

Paznen 3. /IBu:keHue u B3aumMojieiicTBue TeJl.

Mexanudyeckoe JBH)KEHHE. PaBHOMEpHOE U HEpPAaBHOMEPHOE JBUKCHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IMPU HEPABHOMEPHOM JBM)XEHUHU. Pacuér mytu wu
BPEMEHU JIBUKCHUSI.

SBneHne wHepuMH. 3aKOH HWHEpUMH. B3aumonaelcTBue Ten Kak MNpUYMHA
M3MEHEHUs CKOPOCTHU ABWXKEHUA Tel. Macca kak Mepa MHepTHOCTH Tena. [lnoTHocTh
BeniecTBa. CBA3b TNIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYJT B €UHUIE 00BEMA BeIleCTRa.

Cuiia Kak XapakTepUCTHKa B3auMoJedcTBHs Tell. Cuiia ynpyrocTd M 3aKOH
I'yka. N3mepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpa. SIBJeHUE TATrOTEHUS M Cuia
TskecTd. Cuila TSOKECTH Ha JApyrux miaHerax. Bec tema. Heecomocts. CrokeHue
CWJI, HAIlpaBJICHHBIX MO OJHOHN mpsiMmol. PaBHonelctByromas cwi. Cuia TpeHws.
TpeHue CKOIbKEHUS U TPEHHUE TIOKOs. TpeHue B MPUPO/JIe U TEXHUKE.

Jemoncmpayuu.

HabntoieHne MexaHM4ecKoro JBUKEHUS Tea.

N3mepenune ckopocTu IpsIMOTMHERHOTO JIBUYKEHUSI.
HaGntonenue siBjieHUs UHEPLIUH.

Halntonenre u3MeHeHus: CKOPOCTH IIPU B3aUMOICHCTBUM TETI.
CpaBHeHHME Mace M0 B3aUMOCHCTBUIO TEI.

CrioxeHue cuJjl, HalpaBJIEHHbBIX IO OJHON MPSMOM.

S A T ol

Jlabopamopnuie padomot u onvimol.

1. OmpezneneHue CKOPOCTH PAaBHOMEPHOIO JBUKEHHUs (IIapuKa B KUIKOCTH,
MOJIEH JIEKTPUYECKOTO aBTOMOOMIIS U TaK Aajiee).

2. OmnpeneneHue cpelHeld CKOPOCTH CKOJBXEHHMs OpycKa WM LIapUKa IO
HAKJIOHHOM IUIOCKOCTH.
OnpezeneHue IIOTHOCTU TBEPIOTO Tena.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (aedopmarun)
IPYKUHBI OT MPUIJIOKEHHON CUJIBI.

5. OmnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIB)KEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEH.

Paszpnes 4. JlaBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

HNasnenne. CriocoObl yMEHBIIEHUs] U yBeJIW4YeHUs naBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHS Ta3a oOT o0béma, Temneparypsl. llepegaua naBieHus
TBEPABIMU TENIAMH, >KUJAKOCTAMU M ra3amMu. 3akoH Ilackans. IlneBMatnueckue
MalIHbL. 3aBUCUMOCTb JIABJICHUS JKUAKOCTH OT IiyOuHbl. [mapocratnueckuii
napanokc. Coobmaromuecs cocyipl. ['uapapinueckue MexaHU3MBbI.



Atmochepa 3emnu u armochepHoe AaBieHHe. lIpUYMHBI CyIECTBOBAHUSA
BO3aymHOM o6omouku 3emum. OmbiT Toppuuemmu. M3mepenme armocdepHOTO

JaBJICHUS. 3aBHCHUMOCTh aTMOC(EpPHOTO IaBICHHUS OT BBICOTHI HAJ YPOBHEM MOPS.
[Tpubops! 1ia u3mMepeHust atMoc(HepHOro AABICHHUS.
JlelicTBrE KUIKOCTH M ra3a HAa IMOTPYyKEHHOE B HUX TeJIO. BeITamKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomniaBanue.
JHemoncmpayuu.

S A T o

~

3aBUCHUMOCTD JTABJICHHSI T'a3a OT TEMIIEPATYPHI.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmraronuecs CoCypl.

I'mppaBnuueckuii npecc.

[TposiBneHue nericTBUS aTMOCHEPHOTO JTaBIICHMUS.

3aBUCUMOCTD BBITATKUBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHON YacTH Tela U
MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUJIKOCTH.

VYcnoBue nnaBaHus TeN: MJIaBaHWE WIM MOTPYKEHUE TEl B 3aBUCHUMOCTH OT
COOTHOUIEHUS TNIOTHOCTEH Tesa U KUJIKOCTH.

Jlabopamopnwie pabomovt u onvimeol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJAEC OT 00bEMa MOTPYXKEHHOU B
KHUJKOCTh YaCTH TeJa.

OrnpezeneHne BHITATKUBAIONIECH CUIIbI, JEHCTBYIONIECH Ha TEJIO, MOTPYKEHHOE
B KHUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, IEHCTBYIONICH Ha TEJIO B
KHUJKOCTH, OT MaccChl TeJa.

OnbIThl, JIEMOHCTPUPYIOIIME  3aBHCUMOCTh  BBITAIKHMBAIOIIEH  CHIIBI,
NEHCTBYIONIEH Ha TENO B JKUAKOCTH, OT 00bEMa MOTPYKEHHON B KHUIKOCTH
YacTH Teja U OT IJIOTHOCTH JKUAKOCTH.

KonctpyupoBanue apeomeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U ONPEIEICHUE
€€ rpy300AbEMHOCTH.

Pa3zges S. PaGora 1 MOIIHOCTH. JHEPIHS.

Mexanunueckast pabota. MOIIHOCTb.

[Ipocteie MexaHW3Mbl: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [lpumeHeHune npasuiia paBHOBECHs pblyara K OJIOKY. «30510To€
npasmwio» mexaHuku. KIIJ[ mpocteix mexanuszmoB. IIpocTele MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTHMueckass W NOTEHUUAlIbHAs  DHEPTHS.
[IpeBpamenre OQHOTO BHJIa MEXAHUYECKOM SHEPIMU B JIPYroil. 3aKOH COXpPAaHEHUS
JHEPIUU B MEXAHHUKE.

JHemoncmpayuu.

1.

[TIprmepsl NPOCTBHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimeot.



1. Ompegnenenue paboOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Teja MO
TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblUara.
3. Hszmepenue KII/] HakIOHHOM IITOCKOCTH.
4. V3yuyeHmne 3aKOHA COXpPAaHEHUS MEXAHUYECKON YHEPIUN.
8 KUIACC

Paspnen 6. TensioBblie siBIeHHS.

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOW TEOpPUH  CTPOEHUSA
BemecTBa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOJITBEPKIAOIINE
OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHOKUHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, JKHUAKOTO W Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OOBSICHEHHE CBOWCTB Ta3oB, KUAKOCTEH U
TBEPIIBIX TEJI Ha OCHOBE IMOJOXKEHHH MOJEKYJISIPHO-KUHETUYECKON TEOPHH.
CmauuBaHue U KanWUISIpHbIC ABJICHUS. TeraoBoe pacliupeHue U CxKaTue.

Temmneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHXEHUS
yactull. BuyTpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH SHEPIruu:
TeIJIonepeaaya U coBeplieHue padoTel. Buasl Temonepenayun: TEMIOMPOBOIHOCTb,
KOHBEKIIUSI, U3TyUEHHUE.

KonunuectBo Ttemnotel. YienbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH H
TEIUIOBOE PaBHOBECHE. Y paBHEHME TEIJIOBOro OanaHca. IlnaBneHue u orBep/eBaHue
KPUCTAINIMYECKUX BEIIECTB. YJelbHas TemioTa miasieHus. IlapooOpa3zoBanue u
koHaeHcauus. HMcenapenue. Kumnenuwe. VYjaenbHas Temiora mapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO J1aBJIEHUSI.

BnaxHocTth Bo3nyxa.

DHeprus TOIIMBaA. Y IelbHAas TEIIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TeroBbix nBuratenei KIIJ TeroBoro aBuratens.
TenoBble ABUraTeNN U 3allUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U IMPEBPALLEHUS SHEPTUU B TEIUIOBBIX MpoIleccax.

Hemoncmpayuu.

1. HaOnronenme OpoyHOBCKOIO JTBUKEHUSI.

Hab6monenue nuddysuu.

Habntonenue sBieHnii cMauuBaHus U KaMWIISIPHBIX SIBJICHUI.

Habiroaenue TenaoBoro pacuimpeHust Ted.

N3meHnenune naBieHus rasa npu HM3MEHEHUU O0bEMA W HArpeBaHUU WIH

vk W

OXJIAKICHUU.
IIpaBuna u3smepeHus temMmneparypsl.

Buaer renonepenaun.

OxJaxieHue Mpu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiiieHuu pabOThl BHEITHUMU CUJIAMH.
10. CpaBHEHHE TEINIOEMKOCTEN Pa3INYHBIX BEIIECTB.

6
7.
8.
9



11. HaGnronenune KumeHusl.
12. HaGnroeHue mocTosSHCTBA TEMIIEPAaTyPhl MIPHU TUIABICHUU.
13. Moaenu TeIIOBbIX IBUTaTENEH.
Jlabopamopnule padbomot u onvimol.
1. OmbITHI 10 OOHAPYKEHUIO IEHCTBUS CHUJT MOJICKYJISIPHOTO MIPUTSKEHUS.
2. OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB TOBAPEHHOM COJIA WUJIM caxapa.
3. OnpITel 1O HAOIONEHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

4. OmpeneneHue AaBICHUS BO3AyXa B OAIOHE HITPHUIIA.

5. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABJICHUS BO3yXa OT €ro 00béMa
Y HarpeBaHUs WU OXJIAXKCHUS.

6. IlpoBepka rumoTes3sl TMHEHHON 3aBUCUMOCTH JJUHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUIECKOM TPyOKe OT TeMIEPaTypHI.

7. HabGmionmeHue w3MeHEHWsT BHYTPEHHEH DHEPrHUM Tela B PE3ysbTate
TEIJIONepe1aun U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue siBieHUs TeIiooOMEHa NPU CMEUIMBAHUM XOJOJHOW U

ropsiueii BOJIbI.

9. OmnpeneneHue KOJUYESCTBA TEIUIOTHI, TOJYYEHHOTO BOJION MpHU TemI00OMeHe

C HarpeThIM METAJUTUYECKUM LIMIIMHAPOM.

10. OnpenenieHne yaeabHON TENIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BJIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yaeabHON TEIIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DnekTpuyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuszauus Ten. JBa poaa dSIEKTpUUYECKUX 3apsioB. BzaumoneiicTBhe
3apsKEHHBIX Tel. 3akoH KysoHa (3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS 3apsyKEHHBIX
TEJ OT BEJIMUMHBI 3aPsI0B U PACCTOSHUS MEXKY TEIaMu).

Onektpuueckoe mnojse. Hanpsk€HHOCTh 2siekTprdeckoro mnons. IlpuHnun
CYNEpPHO3ULIUH IEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu »35eKTpUYeCKHUX 3apsAloB. OJIEMEHTAPHBIA AIIEKTPUUYECKHUM 3apsii.
Crpoenue aroma. [IpoOBOAHUKH M TUAIEKTPUKUA. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsna.

OJIEKTpUYECKUN TOK. YCIOBUS CYIIECTBOBAHUS  3AJIEKTPUYECKOTO  TOKA.
HUcrouynuku mocTossHHOTO TOKa. JISHCTBHS dSIEKTpUUECKOro TokKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKHUI TOK B JKUJIKOCTSAX U rasax.

Onektpruueckass  nenb. Cumna  Toka.  DIJIEKTPUYECKOE  HAIPSKECHHE.
ComnpoTuBieHrne NpOBOJAHUKA. Y JEIbHOE CONPOTUBIIEHUE BellecTBA. 3aKoH OMa i
yuacTka uend. [locaenoBarenpHoe U NapaJIeIbHOE COEAUHEHNE TPOBOJHUKOB.

Pabora © MOIIHOCTH d3JEKTpUYECKOro Toka. 3akoH Jhxoyna—Jlenna.
DNeKTpUYEeCcKUe LENu U MOTpeOUTeNn 3JeKTpudeckoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.



[TocTositHHBIE MarHUTHL. B3auMonencTBUE NMOCTOSIHHBIX MAarHUTOB. MarHuTHoOe
noje. MarauTtHoe mnoJie 3eMJIM U €ro 3Ha4eHue Jyis )Ku3HU Ha 3emuie. OnbIT DpcTena.
MarHuTtHoO€E 1oJie IEKTPUUYECKOro Toka. [I[puMeHeHne 3neKTpOMarHuTOB B TEXHHKE.
JlelicTBE MArHUTHOTO TMOJs Ha MPOBOAHUK C TOKOM. OJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa. Mcronb30BaHKEe 3JIEKTPOJABUTATENICH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPaHCIOpPTE.

Onbitel @apanes. SABiaeHue 3aeKTpoMarHUTHOM WHAyKuuu. IIpaBuno Jlenma.
DnekTpore”Heparop. CrocoObl MOTYyUYEHUS JIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

JHemoncmpayuu.

DJIeKTpU3aIus Tel.
JIBa pojia 3JEeKTPUUYECKUX 3apsA 0B U B3aUMOJICHCTBHE 3aPSAKEHHBIX TEll.
Y CTpolCTBO M AEUCTBUE 3IEKTPOCKOIIA.
DJIeKTpOoCTaTUUECKask UHIYKIHUS.
3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsJIOB.
[IpoBOAHUKH U TUATIECKTPUKH.
MogenupoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
NcroyHuky moCTOSHHOTO TOKA.
JlericTBUS 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B JKUIAKOCTH.
. 'a30BBbIi1 pa3psn.
. I3MepeHue cuiibl Toka aMIepMeTpoOM.
. I3MepeHnune 3nekTpruiecKoro Hanps>KeHUs BOJIbTMETPOM.
. PeocTaT u Mara3uH cOnpoTHUBIECHUMN.
. B3anmopencTBue MOCTOAHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH pa3IeJICHUs MMOJIOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
. OnsIT Opcrena.
. MarauTHoe noJsie ToKa. IJIEKTPOMarHur.
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. JlercTBME MarHuTHOTO IOJISL HA ITPOBOJIHUK C TOKOM.

. DNEKTPOABUIaTENIb IOCTOSIHHOTO TOKA.

. UccnenoBanue sIBJIEHUS DJIEKTPOMArHUTHOM UHAYKIIUH.

. Onbrter @apanes.

. 3aBUCUMOCTh HANPaBJICHUS HWHJIYKIIMOHHOTO TOKa OT YCIOBHUM €ro
BO3HHUKHOBECHHUS.
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25. DJIEKTpOTreHEPaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomot u onvimol.

1. OneiTel 1O HAOJMIONEHUIO DJEKTPH3AlUM Tel HHAYKIUEH U TIpHU
COTIPUKOCHOBCHHH.

2. HccnenoBanme ACWCTBUS AJICKTPUYECKOTO IO HA TMPOBOJHUKU H
TTUDJICKTPUKH.



CoOopxa 1 mpoBepKa pabOThI AIACKTPUISCKON IIETTH TMTOCTOSTHHOTO TOKA.

W3mepeHune u peryJIupoBaHUE CHIIbI TOKA.

N3mepeHure u peryImpoBaHUe HAPSHKCHUS.

HccrenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 pPE3nCTop, OT

COINPOTHBIICHHS PE3UCTOPA M HANPSIKECHUSA HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUYCCKOIO COIMPOTHUBICHUS
MIPOBOJIHUKA OT €r0 JTUHBI, IJIOMIA I ITOIIEPEYHOr0 CEUCHHUS U MaTeprala.

8. IlpoBepka mpaBWa CIOXKCHUS HANPSDKCHHH TMPH  IOCIEI0BATEIHHOM

COEIMHEHUH JBYX PE3UCTOPOB.
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9. IlpoBepka mnpaBuna A CUIbl TOKA IPU NapajuIeIbHOM COEIWHEHUU
PE3UCTOPOB.

10. OnpeneneHne padoThl IEKTPUUECKOT0 TOKA, UIIYILETO YEPE3 PEIUCTOP.

11. OnpezeneHne MOITHOCTH MIEKTPUUECKOIO TOKA, BBIIEIAEMOI Ha pE3UCTOPE.

12. MccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HMIYIIErO YEpe3 JIAMIIOYKYy, OT
HaIpPSHKEHUS Ha HEll.

13. Onpenenennie KIT/] narpeBatens.

14. ccnepoBaHue MarHMTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. MI3yueHrne MarHuTHOTO TOJISI TIOCTOSTHHBIX MAarHUTOB MIPH UX OOBEAMHEHUH U
pa3JeseHUN.

16. MccnenoBanue 1eWCTBUS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS KaTYILKH
C TOKOM M MarHuTa OT CHJIbI TOKA U HaIllpaBJEHUs TOKa B KATYILKE.

18. MI3yueHue AecTBUS MarHUTHOIO I0JIS HA IPOBOJIHUK C TOKOM.

19. KoHctpynpoBaHue u u3yueHue padoThl 3JIEKTPOABUTATES.

20. U3mepenue KII/I anekTpoaBuraTeabHONM YCTaHOBKH.

21. OOBITBI 1O  KCCIIEIOBAaHUIO  SIBJICHUS DJIEKTPOMAarHUTHOW HMHIYKIUU:
UCCIJIEIOBAaHNE U3MEHEHNI 3HAUYE€HUSI U HAIIPaBJICHUS! MHAYKIIMOHHOIO TOKA.
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Pa3znen 8. Mexannuyeckue siBJICHMS.

Mexanuyeckoe aBwkeHue. MarepuanbHas Touka. (CucTtema  OTCUETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBHKECHHUSA. PaBHOMEpPHOE MPSIMOJIMHEMHOE
nBrkeHne. HepaBHOMepHOe mnpsiMoiiMHENHOE IBHKEeHHE. CpeaHsss M MIHOBEHHAs
CKOpOCTH TeJla IIPY HEPABHOMEPHOM JIBUKCHUMU.

VYckopenune. PaBHOoyckopeHHOe mpsiMoiauHENHHOe JBukeHue. (CB0oOOIHOE
najgeHue. OnbiTel ['anumnes.

PaBHOMepHOE nBHXXKEHHE MO OKpY>KHOCTH. llepmoa u uactoTa oOpalleHHs.
JInnelinas u yriosas cKOpoCcTU. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBriit 3akoH HproTtona. Bropoi 3axkoH Herotona. Tperunit 3axoH HeroToHa.
[IpuHIMI Cyniepno3uLym CUlL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHHUS CKOJIbKEHUSI, CUIia
TPEHUS MOKOs, IPYTUe BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
nanenus. JIBuwxenuwe maner Bokpyr Connua. IlepBas kocMuuYeckass CKOPOCTb.
HeecoMocTts u neperpysku.

PaBHOBecue MmatepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIUIEHHON OCBhIO BpamieHuss. MoMeHT cuiibl. LleHTp TsxkecTH.

Nmvnynee Tena. M3MeHnenne umnynbca. Mmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PeakTUBHOE IBH>KEHUE.

Mexanundeckas paboTa ¥ MOITHOCTh. PaboTa cuil TSXKECTH, YIPYroCTH, TPEHUS.
Cesi3p sHepruu u pabotel. [loTeHumanbHas DSHEpPrus Tena, MOAHATOTO Hal
MMOBEPXHOCTBIO 3eMiM. [loTeHunanbHas sHeprus cxartod npykuHbl. KuHeTnueckas
sHeprus. TeopeMa O KHHETUYECKON SHEpruu. 3aKOH COXPAHEHHMS MEXaHUYECKOU
SHEPTHH.

Jemoncmpayuu.
1. HaOmroneHne MeXaHMUYECKOro ABMIKCHUS Tella OTHOCHUTCIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHCHI/Ie HYTeﬁ " TpaeKTopI/Iﬁ JABHXKCHHUA OJHOI'O M TOIro XCE TCla
OTHOCHUTCIIBHO PA3HBIX TCJI OTCUETA.

I/ISMCpeHI/Ie CKOPOCTH U YCKOPCHUS HpHMOHHHeﬁHOFO JABHKXCHUS.
HCCHGI{OB&HI/IC ITPU3HAKOB PABHOYCKOPCHHOTO ABUKCHUA.

Ha6JHOIleHI/Ie ABUIKCHUS TCJIA 11O OKPYKHOCTH.

o U kM w

HabmtoneHne MexaHW4eCcKUX SIBJICHUH, MPOUCXOAIIMX B CUCTEME OTCUETa

«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU OTHOCHUTEIBHO

KaOWHeTa (PU3HKHU.

7. 3aBUCHUMOCTb YCKOPEHHUS Tejla OT MacChl Tejla M JACUCTBYIOLIEH Ha HETO
CHJIBL.

8. HaOmroneHue paBeHCTBA CUII IPU B3aUMOJICHCTBUU TEN.
N3meneHne Beca Tena Npu YCKOPEHHOM JIBH)KCHUU.

10. Ilepenaya umnysbsca pyu B3aMMOJEHCTBUN TEII.

11. IIpeoOpazoBaHust SHEPTUU [TPU B3aUMOICHCTBUU TEll.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aMMOJICUCTBUH.

13. CoxpaHeHHe UMITYJIbCa IpU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaOnroieHue peakTUBHOTO JABHIKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU IPU CBOOOITHOM MaICHUH.

16. CoxpaHeHHE MEXaHWYECKOW SHEPruu IpPH JBMXKEHUM Tea MOJ JEHCTBHEM
IPYXUHBI.

Jlabopamopnuie padomot u onvimol.

1. KoHcTpynpoBaHue TpakTa I pa3roHa W JAIBHEHIIEr0 pPaBHOMEPHOTO

JBVKEHUS IIAPUKA VI TEJICKKH.



10.

11.

OmpeneneHne CpemHEH CKOPOCTH CKOJBKEHHS Opycka WM JIBYDKCHUS
HIapyKa 10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpEHUs Tela IMPH PaBHOYCKOPEHHOM JBM)KCHHH TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBHCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
IBIDKEHUH 0€3 Ha4aIbHOW CKOPOCTH.

IIpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHUH 0e3
HAaYaJIbHOW CKOPOCTH TYTH OTHOCATCA KaK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE IPOMEKYTKH BPEMEHH OTUHAKOBHI.

HccnenoBanve 3aBUCMMOCTH CHJIBI  TPEHHUS CKOJBXKEHUS OT  CHIIBI
HOPMaJIbHOTO JIaBJICHUSI.

Onpenenenue K0dpPUIIMEHTA TPEHUS CKOIbXKEHUS.

Onpenenenue XECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUSI TIPU PAaBHOMEPHOM ABM)KCHHH Tela 1o
TOPU30HTAIBHON TTOBEPXHOCTH.

Onpenenenne pabOTBl CUJIBI  yOPYrOCTH TpU  MNOABEME TIpy3a C
UCTIOJIb30BAHUEM HETIOIBUKHOTO U IOIBUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS YHEPTUH.

Pasznen 9. Mexannyeckue KoJie0aHus M BOJIHBI.

KonebarenpHoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKHU KoJjeOaHWl: mepuon,
4acToTa, aMIUIMTyAa. MaTemMaTuueckuil U NpyXKUHHBIM MaaTHUKHU. [IpeBpaiuenue
SHEPTUU IPU KOJeOATETbHOM JABHKECHHHU.

3aryxaromue konebanus. BeinyxaeHHble kosebanus. Pezonanc. Mexanuueckue
BoJIHbI. CBOMCTBa MexaHU4YecKux BOJIH. [IpomonbHble U nmonepeuHble BOJHBI. JnuHa
BOJIHBI U CKOpPOCTh €€ pacrnpocTpaHeHus. MexaHuyeckue BOJIHBI B TBEPAOM Telle,
CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BhicoTa ToHa. OTpakenue 3Byka. MH]pa3Byk u
yIBTPa3BYK.

Hemoncmpayuu.

1.

o Uk WD

Hab6monenne konebGaHuii Ten mHOX JEHCTBHEM CHIIBI TSDKECTHU W CHJIBI
yIPYTroCTH.

Habmonenne konebanuii rpy3a Ha HUTU U HA TIPYKHUHE.

HabntoieHne BbIHYXIEHHBIX KOJIEOAHUI U pe30HaHca.

PacnipocTpanenue npoAoabHbIX U ONEPEYHBIX BOJIH (Ha MOJIEIH).
Haburoienne 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopnuie padomot u onvimol.

1.
2.
3.

OnpeneneHue 4acToThl U EpUoa KoeOaHU MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHue 4acToThl U IEpUOa KoJIeOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanve 3aBUCUMOCTH TEepHOJa KOJEOAHWM IMOJBEIIEHHOTO K HHUTH
rpy3a OT JUIMHbI HUTH.



4. HccnenoBaHue 3aBUCUMOCTH Teproja KoJieOaHUN MPY>KUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH TMepHoAa KOJeOaHHW Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.

6. OnBITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD MEPHO/Ia KOJICOAHUH MPYKMHHOTO
MasgTHHKA OT MAcChl Tpy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHusi CBOOOJHOTO MaICHUS.

Pa3zgesn 10. DiieKTpOMarHuTHoOE MoJie M 3J1eKTPOMATHUTHbIE BOJIHBI.

DIEeKTPOMarHuTHOE ToJIe. DNeKTpOMarHUTHbBIE BOJIHBL. CaoiicTBa
ANEKTpOMArHUTHhIX BOJH. Illkana 3yeKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpoMaruHuTHas mpuposa cBeta. CkopocTh cBeTa. BoJiHOBBIE CBOMCTBA
CBeTa.

JHemoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomovt u onvimeol.

1. M3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TIOMOIIbIO MOOWIBLHOTO

TenedoHa.

Pa3znesn 11. CBeTOBBIC SIBJICHUS.

JlyueBas mozensb ceera. Mctounuku ceeta. IIpsmonnHeliHoe pacnpocTpaHEeHHE
ceera. 3atmeHusa Connna u Jlynel. Otpaxkenue cBeta. [lnockoe 3epkano. 3akoH
OTpPa)KEHHUsI CBETA.

[Ipenomiienne cBeta. 3akoH IpenomieHus cBera. [lomHoe BHYTpeHHee
OTpakeHHE cBeTa. VICIoap30BaHUE MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xon nydeit B nuH3e. Ontudeckas cucreMa ¢oToarmnapaTa, MUKPOCKOIa
U Teseckona. I'y1a3 kak onrudeckas cucrema. bam3opykocTs U JalbHO30PKOCTb.

Pasnoxenue Oenoro cBera B cnektp. Omnbitel  HetoTona. CrnoxeHue
CIIEKTPaJIbHBIX 1[BE€TOB. [{ucnepcus csera.

Hemoncmpayuu.

[IpsAmonMHENHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenne n3o0paxeHH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomiienue caera.

OnTuyeckuil CBETOBO/.

Xon nyueit B cobuparoieit J1H3e.

XO0J Iy4eu B pacCEeUBAIOILIEH JIMH3E.

[Nony4yenne n3o0pakeHH ¢ MOMOIIBIO JIWH3.

[Tpunnun nerictBus gporoamnmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rnasa.

W e N Uk W N



11. PaznosxeHue 6enoro cBera B CIEKTP.
12. Tlomyuyenue 6em0ro cBETa MpHU CI0KEHUU CBETA Pa3HBIX 1IBETOB.
Jlabopamopnuie padbomot u onvimeol.
1. HccnenoBaHue 3aBUCHMOCTH yria OTPaKEHUs CBETOBOTO Jiyda OT yrjia
MaJICHUs.

2. V3ydeHue xapakTepHUCTUK H300paKEHUS IpeIMeTa B IIJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTiia MPEIOMIICHUS CBETOBOTO Jydya OT YIJia
MaJIeHUs HAa TPAHULIE «BO3JTYX—CTEKIION.

4. Tlomydenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Onpenenenue (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHUIIBI COOMparoIieid
JIUH3BI.

6. ONBITHI MO Pa3TI0KEHUIO OEIOTO CBETA B CIIEKTP.

7. OmBITBI MO BOCHPHUATHIO I[BETa MPEAMETOB MPU MX HAOMIOJCHUHM depes
I[BETOBBIC (DUITBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHHSI.

Onwitel Peszepdopna u mmanerapHas Mozenb aroma. Mojenb atoma bopa.
Ucnyckanue u nornonieHue ceera atoMoM. KBaHThl. JInHeuaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, OGeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
sanapa. HykinonHas Mmoziens atoMHoro siapa. M3oronsl. PagnoakTuBHbIE TPEBpaILICHUS .
Ilepuon nonypacmnajia aTOMHBIX J€p.

SnepHble peakuuu. 3aKOHbI COXpPAHEHUs 3apsSOBOIO M MAaCcCOBOIO YMCE].
DHeprus CBsi3U aTOMHBIX sziep. CBA3b Macchl M SHEPruu. Peakuuu cuHTe3a U AeaeHus
anep. Ucrounuku snepruu CosHua u 3BE31.

Snepnas oHepreTuka. JlelcTBUS paAMOAKTUBHBIX W3IYYEHUII Ha HKUBbIE
OpraHU3MBI.

Jemoncmpayuu.

CrieKTpbl U31y4eHHUS U TOTJIOUICHUS.

CrieKTpbl pa3InYHBIX T'a30B.

Cnekrtp Bogopoa.

Habmonenne TpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUEHUN.

Peructpauus usnydeHust npupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaOnroneHue CrUIONIHBIX U IMHEHYATBIX CIIEKTPOB U3ITYUYEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE DHEPTUU YACTULBI IO TOPMO3HOMY ITyTH

(o dotorpadusm).

3. HW3mepeHnue pagnoakTUBHOIO (hoHa.

IHoBTOpHTEIHHO-0000 1A LIIUIT MOYJIb.

[ToBTOpUTENHHO-0000MIAIOIINI MOIYIb MpEIHA3HAYEH AJISl CUCTEMAaTHU3alluu U
0000111eHHUs TPEAMETHOTO COJICPKAHUS U ONBITA IEATEIHLHOCTH, IPUOOPETEHHOTO MPHU
M3YYeHHH BCEro Kypca GU3MKH, a TakKkKe s TMOATOTOBKM K OCHOBHOMY

A A T o



TrOCYJapCTBEHHOMY »5K3aMeHy M0 (U3UKE UIsI O0O0ydJaroIMXCsl, BBIOPABIIMX D3TOT
y4eOHBII mpeameT.

[Ipy u3ydeHMH DAHHOTO MOJYJS PEANM3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX O00ECIEUMBACTCS OCTIKCHHE MPEIMETHBIX U
METalpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  OOydeHms,  (HOpMHUpYyETCs
€CTECTBEHHOHAaYYHas] TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOIOB HCCIICIOBAHUS
SBICHUN TPUPOABI W TEXHHUKH, OBJIAJICHNC YMEHHUSIMH OOBSICHATh (PU3HUCCKHE
SBJIICHUS, TPUMEHSS TIOJYYCHHBIC 3HAHUWSA, pemaTh 3aJadyd, B TOM YHCIE
Ka4eCTBEHHBIC U DKCIIEPUMCHTAIBHBIC.

[IpyHUMNIMAIBHO ACATEILHOCTHBIA XapakTep JAHHOTO pa3jielia peain3yeTcs 3a
CYET TOTO, YTO OOYUAIOIIUECS BBITIONHSIOT 3aJJaHMs, B KOTOPBIX UM MPEIaraeTcs:

HAa OCHOBE TIOJNYYCHHBIX 3HAHWM paclo3HaBaTh H HAy4YHO OOBSICHATH
(U3UYECKUE SIBJICHUS B OKPYXKAIOIICH MPUPOJC ¥ TIOBCETHEBHON KU3HHU;

UCITOJIb30BaTh HAYYHBIC METOABI MCCJICAOBAaHUS (DU3NYCCKHUX SBJICHUM, B TOM
qHCIIe U1 MPOBEPKHU TUIIOTE3 U MOJYICHHS TEOPETHUECKUX BBHIBOJIOB;

OOBSICHAT, HAay4YHBIC OCHOBBI HamOOJEe BaXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHH, HAlpuMep, MPaKTHUYECKOTO HCIIOJIb30BAHUS Pa3IMYHBIX HCTOYHHUKOB
SHEPTrUU HAa OCHOBE 3aKOHA MPEBpAICHUS M COXPAHEHHS BCEX HM3BECTHBIX BHUJOB
SHEPTHUH.



INIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydyenne Qu3uku Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHMs HAMPABICHO HA
JOCTIDKCHUE JIMYHOCTHBIX, METANpPeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbprate nzyueHus pu3NKyd Ha ypOBHE OCHOBHOTO 00IIEeTro oOpa3oBaHUS y
oOydJaromerocss OyayT cGOpPMHpPOBAaHBI CIEIYIOIIAE JIMYHOCTHBIE pE3yJbTaThl B
YacTH:

e 1) maTpuoTH4YeCKOro BOCIIUTAHUS:

e - IIPOSIBJICHUE MHTEpPECAa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
duznUecKoi HAyKH;

e - IICHHOCTHOE OTHOIIICHUE K JOCTH)KCHUSM POCCUUCKUX YUEHBIX -(DU3HKOB;

e 2) rpa’kKIaHCKOTO U JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

e - FOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCY)XJICHHUHU OOIIECCTBCHHO 3HAYUMBIX M
ATHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JIOCTHIKCHUH

buzukwy;

e - OCO3HAaHHME BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHIIMIIOB B JEATEIbHOCTU
y4€HOTO;

e 3)3CTEeTHYECKOr0 BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUYECKUX KA4YeCTB (U3UYECKONM HayKu: €€ TapMOHHUYHOTO

HOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO NO3HAHMSA:

e - OCO3HAHME LIEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOI'O MHCTPYMEHTA I1O3HAHUS
MUPA, OCHOBBI Pa3BUTHS TEXHOJOTUM, BaKHENUIIEH COCTABISAIOIIEN KYIbTYpHI;

e - Dpa3BUTUE HAYYHOM JHOOO3HATEIBHOCTH, HWHTEpPECa K MCCIIEI0BATENIbCKON
NEeSITENIbHOCTH;

e 5) dopmMupoBaHuA KYJbTYPHI 310POBbS M IMOLUMOHAJIBHOTO 0JIATOTIOIyYHS:

e - OCO3HAaHME LIEHHOCTH Oe3omacHoro oOpa3a JKM3HM B COBPEMEHHOM

TEXHOJOTUYECKOM MHpEe, BaXXHOCTH TMpaBUJl O€30MacHOro IMOBEACHUS Ha
TPAHCIIOPTE, HAa JOPOTax, C AJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBaHUEM B
JOMAIIHUX YCIOBUSAX;

e - c)OPMUPOBAHHOCTb HABBIKA PEPIIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OUINOKY U
TaKOI0 JK€ IpaBa y Ipyroro 4eioBeKa;

e 6) TPY10BOT0 BOCIIMTAHMS:

e - AKTUBHOE YYacTHE€ B pEIIEHUWU MPAKTHUYECKUX 3aJady (B paMKax CeMbH,
o0pa3oBaTeIbHOM OpraHU3allid, TOPOJIa, Kpasi) TEXHOJIOTHYECKOW M COIHATbHOM
HAIPaBJIEHHOCTH, TPEOYIOMIMUX B TOM YUCIE U (PU3NUECKUX 3HAHUMH;

e - HHTEPEC K MPAKTUUECKOMY U3YUEHUIO MPOPECCHil, CBI3aHHBIX C (PUUKOM;

e 7) 3K0JI0THYECKOI0 BOCIIUTAHUA:



- OpHUCHTAaNMS HAa TPUMCHEHHE (PU3NYECKUX 3HAHWW A pelieHUs 3aaad B
007aCTH  OKPYXKAIOIIEH Cpejpl, IUTAHUPOBAHUS TIOCTYIIKOB H OICHKH HWX
BO3MO>KHBIX ITOCIICICTBUM JJIsI OKPYKAKOIIEH CPEJIbL;

e - OCO3HaHHE TJIOOATHPHOTO XapakKTepa JKOJOTHYECKHX NpoOIeM H TyTeH HuX
pelIeHuS;

e 8) amanTanMu K HU3MEHSIIONIMMCS YCJOBUSM CONUAJIBHOW M TPUPOTHOM
cpeabl:

e - MOTPEeOHOCTHh BO B3aMMOICHCTBUU MPHU BHITIOJIHEHUN UCCIICIOBAHUN U MTPOCKTOB
¢u3nUeCcKOi HAIPABJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSIM APYTHUX;

e - TIOBBINICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSITEIbHOCTD;

e - MOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4HUCIE (HOPMYyTUPOBATH
UJICH, TIOHSATHS, TUIIOTE3bI O (PU3NIECKUX 0OBEKTaX U SBICHUSX;

e - OCO3HaHUE Ne(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IJJAHUPOBAHME CBOETO PA3BHUTHsI B MPUOOPETEHNH HOBBIX (PM3MUECKHUX 3HAHHM;

e - CTPEMJICHHE aHAJU3UPOBATh M BBISBISTH B3aUMOCBS3U MPHUPOJBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKA CBOMX JEWUCTBHIA ¢ YYE€TOM BIMSHUS Ha OKPYXKAIOUIYyIO Cpeny,
BO3MOYKHBIX IJI00aJIbHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIBTATDBI

B pesynbTare ocBoeHUs nmporpamMmbl Mo (GU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusi y oOyuawmierocs OyayT chOpMUpPOBaHbI  MeTamnpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE IM03HABATENIbHBIE YHHBEpCAIbHbIE y4ueOHbIE NEHCTBUS,
KOMMYHUKAaTUBHbIE  yHHUBEpCAJbHblE  y4yeOHBbIE  JEWUCTBUS,  PETYNIATHBHBIC
YHUBEpCallbHbIe YueOHbIE JeHCTBHUS.

Ilo3naBaTe/ibHbIE YHHBepPcaJbHbIEe YUieOHbIE 1eiiCTBUSA

Ba3oBble Jornueckne aeicTBUs:

e BBIABIATH M  XapaKTEpU30BaTh CYIICCTBEHHBIC TIPU3HAKH OOBEKTOB
(siBIEHUN);

e YCTAaHaBIIMBAaTh CYIICCTBEHHBIM NpHU3HAK KJIACCU(PUKAIIMHA, OCHOBAHUS IS
0000111eHUs U CPaBHEHMUS;

e BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B pacCMaTPUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOIOJICHUSAX, OTHOCSIIIMXCS K PU3NUECKUM SIBIICHUSM;

e BBIABJIATH NPHYMHHO-CIICJICTBCHHBIC CBS3M TPH HM3YyYEeHUU (DUIUICCKUX
SIBIICHUI ¥ TPOIIECCOB, JENAaTh BHIBOJBI C MCIIOJH30BAHUEM JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, BBIIBUTAaTh THUIOTE3bI O B3aMMOCBSI3IX
(U3UYECKUX BETUYNH;



CaMOCTOSATEIHHO BBIOMPATH CIIOCOO perieHusl yueOHON (PU3NYecKOod 3a1adu
(cpaBHEHHME  HECKOJBKMX  BapHaHTOB  pEIICHHs, BBIOOp  Hambosee
MOJIXOISIIETO C YYETOM CaMOCTOSTETHLHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBaTe/ibCKue 1€MCTBUSA.

HCIIOJIb30BAaTh BOMPOCHI KaK UCCIEOBATENHCKANA HHCTPYMEHT O3HAHUS;
MIPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IIJIAaHY OIIBIT, HECIOMKHBIN
¢u3nUecKuii  SKCIEPUMEHT, HEOOJNBIIOe HCCIeOBaHUE (PUIUUECKOTO
SIBJICHUS,

OIICHMBATh HA MPUMEHUMOCThH M JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYICHHYIO
B XOJI€ CCIICIOBAaHUS WJIN SKCTIEPUMEHTA,;

caMoOCTOSITeNHbHO (hOopMynUpOBaTh OOOOIICHUS W BBIBOABI IO PE3yJbTaTaMm
NpOBEAEHHOT0 HAOMIOIEH NS, OTIbITA, UCCIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3MIECKUX MPOIIECCOB,
a Tak)Ke BBIJBUTATH MPEIIMOJIOKEHUS 00 MX PAa3BUTHH B HOBBIX YCIOBHSIX H
KOHTEKCTaxX.

Pabora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIC METOJbI, HHCTPYMEHTBHI M 3alpOChl MPH TOUCKE W
orbope uWH(pOpPMAIMKM WIM JaHHBIX C Y4ETOM MPEIIOKCHHONH Yy4eOHOMH
bu3ndecKol 3a1aun;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUIOB U POPM MPEACTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTUMAIbHYIO  (GOpMYy  TpEJCTABIICHUS
UH(POPMAIMK ¥ WUTFOCTPUPOBAThH PEIIaeMbIC 3a71a4l HECIIOKHBIMU CXEMaMH,
JMarpaMMaMi, HHOM rpauKoi U UX KOMOMHAIIMSMH.

KoMmMmyHnKaTHBHBIE YyHUBEpPCAJIbHbIE YUeOHbIE NeCTBHSA:

B XoA€ OOCYXJEeHHS Y4eOHOTO MaTepuana, pe3yJbTaToB JIa0OPaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOH TeMbl U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA pEIICHHWE 3aJaddl W IOJAJCpKaHHe
Oaro’keaaTeIbHOCTH OOIICHMS,

COTIOCTABJISITh CBOU CYXICHUS C CYKACHUSIMU JIPYTUX YYACTHUKOB JIAAJIOTA,
0OHapy>XMBaTh Pa3IMuU€ U CXOACTBO MO3UIIHI;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJMYHO TIPEACTABIISITE PE3YNHTATHl BBIMOJHEHHOTO (PU3MYECKOTO OMBITA
(dKCTIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MOHUMATh W UCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAWBUIYaTHHOU
paboThI MPU PELIEHUU KOHKPETHOU (PU3NYECKOl MpoOIIeMbl;

MPUHUMATD I1IEJIU COBMECTHOM ACSITEIHLHOCTH, OPTaHU30BBIBATh JCHCTBUSI TIO
e€ JOCTMIKEHUIO: PACIPENesaTh POJIH, 0OCYKJATh MPOIECCHl U PE3YIbTaThl
COBMECTHOU paboThI, 00001IaTh MHCHHSI HECKOJIBKUX JIFOICH;



BBITIONTHATH CBOIO YacTh palOThHI, JOCTHUras KadyeCTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIIPABIICHUIO U KOOPAMHUPYS CBOU JECUCTBUS C APYTUMHU YJICHAMH
KOMAaH/JIbL;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITETHHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHHBepcaJbHbIe YUeOHbIe /1eiicTBUA

Camoopranuzanus:

BBISBJISTH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMIUX IS
penieHust U3NYECKUX 3HAHUK;

OpPUEHTHPOBATHCS B  PA3JIMYHBIX  MOJAXOJAX  MPUHATUS  PELICHUU
(MHAMBUyabHOE, TPUHATHE pEUIEHUs B TPYIIE, MNPUHATHE pELICHUN
rpynIon);

CaMOCTOSITEIHHO COCTaBIISATh QJITOPUTM peHIeHUS (PU3NYECKOW 3anadul UM
IUIAHA MCCIIEIOBAaHUS C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MpeAjiaraeMble BApUAHThI PELICHUN;
JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJUIEKT:

JlaBaTh aICKBaTHYIO OLICHKY CUTYyalluu U MpeJylarath IlaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHMKEHUS  (HEOCTUXKEHHUS)  pe3yJIbTaToOB
JEeSITEIBHOCTH, 1aBaTh OLEHKY NPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YMCJE B XOJ BBIIOJHEHMUS
(pU3UYECKOT0 UCCIEIOBAHNS WM NIPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBILIUXCS  CUTyallMid, YCTAHOBJEHHBIX  OIIMOOK,  BO3HHUKIIUX
TPYAHOCTEM;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATa LIEIN U YCIOBUSIM;

CTaBUTh C€Osl HA MECTO JPYTOro 4eJOBEKa B XOJ€ CIOpa WU AUCKYCCUM HA
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
IpU3HABaTh CBOE MPaBO HA OIIMOKY MpU pelIeHnr GU3NUECKHUX 3a]a4 Wi B
YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE YK€ IPABO IPYroro.

HPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenust B 7 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIMXCS YMEHUI:

UCIIOJIb30BATh MOHATHA: (PU3NYECKUE U XUMUYECKUE SBIICHUS, HAOII0CHHE,
AKCIIEPUMEHT, MOJEJb, TUIIOTEe3a, €AMHUIIBI (U3NYECKUX BEJIUYUH, ATOM,
MOJIEKyJa, arperatHble COCTOSIHUS ~ BemiectBa  (TBEpAOE,  KHUIKOE,
ra3zoo0pa3Hoe), MEXaHMYECKOEe BIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAaeKTOpHUs, PaBHOJCHCTByIOUas cuia, aedopmarus
(ympyrasi, miacTu4eckasi), HeBeCOMOCTb, COOOIIAIOIIUECS COCY/IbI;



paznuuath sBieHus (audQys3us, TEImIoBOEe ABMKEHHME YacTHUI[ BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHME,  HEPAaBHOMEPHOE  JBWKCHHME,  HHEPIUA,
B3aMMOJICVICTBUE TEJI, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO
BpalllCHUs, Nepeada JaBJICHUS TBEPIBIMU TEJIAMH, KUAKOCTSIMH U Ta3amu,
aTMoc(epHOE JaBlieHHWE, IUTABaHUE TeJ, NPEBpAlICHUS MEXaHMYEeCKOU
SHEPIrHM) MO ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHHUE;

pacmo3HaBaTh  MPOSIBJICHHE  M3YyYEHHBIX  (PU3WYECKUX  SBJICHUN B
OKpYXalolleM MHpe, B TOM uUucie (PU3WYECKue SIBICHUS B MPHUPOJE:
IIPUMEPBI JIBMKEHUS C PA3JIMYHBIMU CKOPOCTSMU B JKUBOW M HEXUBOU
NpUPOJE, JAECUCTBUE CHWIIBI TPEHHS B NPUPOAE M TEXHUKE, BIHUSHUE
aTMOC(EpHOTO JABJICHHUS HA >KHBOW OpraHusM, IJIaBaHWE PHIO, phIUard B
TEJE 4YeJIOBEKa, MPU 3TOM IMEPEBOJAMTH MPAKTHUECKYIO 3aJauy B Yy4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHM) (PU3NYECKUX SBICHUM;
OMHCHIBaTh M3YYCHHBIC CBOMCTBA Tel W (U3MUECKHE SIBICHUS, WCIOJB3YS
¢usznueckue BeIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, yTh,
CKOpOCTb, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJIA, CUIIA
TpeHus1, AaBieHue (TBEPAOro Tela, KUIAKOCTH, Ta3a), BRITAIKUBAIONIAs CUIa,
MexaHuyeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT  CHJIBI,
KO3(QPUIMEHT TMOJE3HOro JEUCTBUS MEXaHU3MOB, KHHETHYECKas W
NOTEHI[MAJbHAS ~ DHEpPrus), TMpPU ONHCAHUU MPABWIHHO  TPAKTOBATH
(GU3UMYECKU CMBICT MCMOJIb3YEMBIX BEJIUYMH, UX O003HAYEHHUS U €UHUIIBI
GU3MYECKUX BEJIWYUH, HAXOIUTh (QOPMYJbI, CBS3bIBAIOIIUME JaHHYIO
(GU3MYECKYI0 BEIUYMHY C JPYTMMH BEIWYUHAMHU, CTPOUTH Tpaduxu
M3YUYEHHBIX 3aBUCUMOCTEHN (DU3NYECKHUX BEJIUYUH;

XapakTepu30BaTh CBOMCTBAa T, (PU3NUECKHUE SBICHHUS U TPOIECCHI,
UCIIONIb3YSl TpaBUJia CIOXKEHUsI CUJ (BIOJIb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumena, MpaBWJIO paBHOBecHsl pbiyara (OJoxa),
«30JI0TO€ IIPABWIO» MEXAHUKHU, 3aKOH COXPAHECHUSA MEXaHWYECKON DHEPIUH,
OpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3aIMCHIBATH €ro
MaTeMaTUYECKOE BBIPAKECHUE;

OOBSCHATH (pU3NUECKUE SBJIEHUS, IPOLECCHl U CBOMCTBA TE€J, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMd IPAKTUKOOPUEHTUPOBAHHOIO XAapaKTepa: BbIABIATH
IPUYMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKHUX
IaroB ¢ Omopol Ha 1-2 U3Yy4EHHBIX CBOMCTBA (PU3NYECKUX SBICHUM,
(U3UYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a1auu B 1—2 nefcTBUS, UCTIONB3Ys 3aKOHBI U (OPMYIIbI,
CBS3BIBAIOIINE (PU3UUYECKHUE BEJIMYMHBI: HA OCHOBE aHaIU3a YCJIOBHS 3aJauM
3aMMChIBaTh KPATKOE YCJIOBHE, MOJACTABISATh (PU3MUECKUE BEIMYMHBI B
dopMylibl M TMPOBOAUTH pPAacu€Tbl, HAXOAUThb CIPABOYHBIC JIAHHBIE,



HEO0OXO0AUMBIE JJIA PEIICHH 3a1a4, OIICHUBATh PEATUCTUYHOCTD MOTy4YEeHHOMN
(U3UIEeCKON BETUYNHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh TMPU  OMOIIU
(¢U3NYECKUX METOJOB, B ONMCAHWU HCCIEIOBAHUS BBLACTSATH MPOBEPSIEMOE
MIPEANONIOKEHUE (TUTIOTE3Y), Pa3anudaTh U MHTEPIPETUPOBATH MOIYUCHHBIN
pe3yNnbTaT, HAXOAWTh OIIMOKA B XOJE OIbITa, JAENaTh BBIBOJABI IO €T0
pe3ynbTaram;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (DU3HYECKUX SBICHUN WIH (PU3NIECKUX
CBOMCTB Ten: (popmMymupoBaTh MpOBEpPsSEMbIe MPEANON0KEHUS, COOUPAThH
YCTaHOBKY M3 TPEIJIOKEHHOTO 000pYyIOBaHUS, 3alHCHIBATH XOJ OMNbITA U
(bOopMyIHPOBATH BHIBOJIBI;

BBITIOJHSATH MPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa,
CWJIBI W TEMIIepaTyphl C UCIOJb30BAHUEM aHAJIOTOBBIX W HU(PPOBBIX
npuOOpoOB, 3aMMCHIBATh TMOKa3aHWs NPHOOPOB C y4E€TOM 3aJaHHOU
a0COTIOTHOM MOTPENTHOCTH U3MEPECHHUI;

NIPOBOJNTHh WCCJICIOBAHNWE 3aBUCHUMOCTH OJHOW (DM3MUECKOW BEIMYUHBI OT
IpYrod C UCHOJIb30BaHUEM TPSIMBIX W3MEpPEHUH (3aBUCHUMOCTH MYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU JBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIbKCHHSI OT Beca Tella, KadecTBa OOpabOTKM TOBEPXHOCTEH Tel U
HE3aBUCUMOCTU CHJIBI TPEHHUS OT IUIOIIATU CONPHUKOCHOBEHUS Tell, CHJIbI
YIPYrocTd OT YAJUHEHHS TPYKHHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BEMa
HOrpY>XKEHHOM YacTH Tela U OT TUIOTHOCTH JKUIKOCTHU, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT IIIYyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJO, YCJIOBHIA
IUTaBaHUsl TeJ, YCIOBUI paBHOBecHs pblyara M OJOKOB), Yy4acTBOBaTh B
IUTAaHUPOBAaHUM Y4eOHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY U BBIMIOJHSATH
U3MEPEHUs, CcIeays MpeaIoKeHHOMY IUIaHy, (HUKCHpOBaTh pe3yabTaThl
NOJYYEHHON 3aBHUCHUMOCTH (DM3UYECKUX BEIMYUH B BHIE MPEATIOKEHHBIX
Tabaui 1 rpaduKoB, AeTaTh BHIBOABI 10 Pe3yIbTaTaM UCCIIEIOBAHNUS;
IPOBOJAUTh KOCBEHHBIE HW3MEpPEHUs (PU3MUECKUX BEIUYUH (IUIOTHOCTD
BEIIECTBA JKUJIKOCTU U TBEPAOIO Teja, CUIa TPEHUS CKOJIbKEHUS, JaBICHUE
BO3[yXa, BBITAJKUBAIOLIAs CHJIA, JCHCTByIOIIass Ha TMOrpPYXEHHOE B
KUAKOCTH T€N0, KO3PUIUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB),
cienys IpeI0’)KeHHON MHCTPYKLMU: MIPU BBITIOJIHEHUH U3MEPEHHI coOupaTth
HKCIIEPUMEHTANIbBHYIO YCTAaHOBKY U  BBIYUCISATH 3HAYEHUE HCKOMOA
BEJINYMHBI;

coOiroaTh MpaBuiia TEXHUKU 0€30IacHOCTU MpH paboTe ¢ JabopaTOpPHBIM
00opynoBaHHEM;

yKa3blBaTh MPUHIUIIBI AEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, IUHAMOMETp, COOOMLIAIOUIUECS COCYIbl, OapoMeTp, phlyar,
MOJIBMKHBIN M HETMOJBUKHBIN OJIOK, HAKJIOHHASI TNTIOCKOCTb;



e XapaKTepU30BaTh MPUHIUIBI  JCHUCTBUS  M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX omucanus (B TOM 4YHUCIHE:
MOAIIUITHUKYA,  yYCTPOMCTBO  BOJOMPOBOJAA, THUAPABIMYECKHN  Mpecc,
MaHOMETp, BBICOTOMED, MOPIIIHEBON HACOC, apPEOMETP), UCIIONB3Ys 3HAHUS O
CBOMCTBaxX (pU3MYECKUX SIBICHUM U HEOOXOAMMBIE (DU3MUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

e TIPHUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIUIO O MPUMEpax) MPaKTHIECKOTO
WCIIOJIb30BaHUS  (U3MYECKMX 3HAHWM B TIOBCEIHEBHOW KU3HU IS
oOecriedeHus1 0€30MaCHOCTH TP OOpaIIeHUH ¢ MPUOOPaAMHU U TEXHUUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbSI U COOIOACHHSI HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYIKAIOIIEH CPEE;

e OCYHICCTBISATH OTOOp HMCTOYHWUKOB HHGpopmanuu B VIHTepHeTe B
COOTBETCTBUU C 3aJIaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLTUXCS
3HAHMM W TyTéM CpaBHEHUS  PA3NMMYHBIX HCTOYHHUKOB  BBIJCIATH
UHPOpPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

e WCIOJB30BaTh TPH BBIMOJTHCHUH YYEOHBIX 3aJaHWA HAYYHO-TIOMYJSPHYIO
IUTEpaTypy (HPU3MYECKOTO COJEp)KaHMsI, CIIPABOYHBIC MaTephaibl, PECYpPCHI
cetu  MHTepHer, BiameTh NpuUéMaMH  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus UH(GOPMAILIMU U3 OJJHOW 3HAKOBOIM CUCTEMBI B JIPYTYIO;

e CO3/7aBaThb COOCTBEHHbIE KPAaTKHUE IMUCBMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHUKOB HH(POpPMALUU (PUINYECKOTO COJAEpKAHUS, B TOM
quclie MyOJUYHO JieJaTh KpaTKue COOOLIEHUsI O pe3ybTaTax MPOEKTOB WU
y4eOHBIX MCCIIEIOBAaHUM, NMPU 3TOM TI'PaMOTHO HCIOJIb30BaTh M3YUYECHHBIN
NOHATUMHBIA ammapaT Kypca (U3UMKH, CONPOBOXIAThb BBICTYIUICHHUE
MpE3EHTALUEH;

e TIPU BBIIOJIHEHHH YYEOHBIX TPOEKTOB M MCCIECIOBAHUN pPACIpPENeNaTh
00s3aHHOCTH B TPYyHIE B COOTBETCTBUM C IOCTAaBICHHBIMM 3aJauaMH,
CIEIUTh 3a BBINOJHEHUEM IIJJaHA JEHCTBUM, aJleKBaTHO OLICHUBAThH
COOCTBEHHBII  BKJIaJl B  JIEATEIbHOCTb  TPYMNIbl,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBUE, YUNTHIBASI MHEHUE OKPYKAIOUUX.

K xonny oOyuenust B 8 kjacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIMXCS YMEHUI:

e HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAIUIMUYECKUE U
amop(HbIe TeNa, HACBHIIICHHBIM U HEHACBILIEHHBIN Map, BIaXXHOCTbh BO3/1yXa,
TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM JBUTaTelNb, 3JEMEHTapHBIN
ANEKTPUUECKUN 3apsijl, SJIEKTPUUECKOE MOJIe, TPOBOAHUKUA U JTUAIJIEKTPHUKH,
MOCTOSIHHBIN DJIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

e pa3nuuaTh SBJICHHUS (TEIUIOBOE pAaCIIMpEHHEe U C)KaThe, Teronepenaya,
TEIUIOBOE paBHOBECHE, CMadyMBaHUE, KaMWUISIPHbIC SBJICHUS, HCIIApEHUE,



KOHJICHCAIINs, IIJIaBJICHHE, KpUCTANIM3aus (OTBEpIEBaHHE), KHUIICHUE,
Teruionepeaaya (TerIoNpOBOIHOCTb, KOHBEKIUS, U3IIYUCHHE ), ICKTPU3ALIMS
TEJ, B3aHMOJCUCTBUE 3apsAlOB, NEHCTBUS SJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHWE, B3aWMOJECHCTBHE MarHUTOB, ACHCTBHE MAarHUTHOrO MOJIA Ha
MPOBOJHUK C TOKOM, 3JEKTPOMAarHMWTHas MHAYKIHUSA) IO OMNHCAHUIO HUX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
duznueckoe SBICHUE;

pacmo3HaBaTh  MPOSIBJICHHE  M3YyYEHHBIX  (PU3WYECKUX  SBJICHUN B
OKpYXaIolIeM MHpEe, B TOM 4YHCiIe (U3UYECKUE SBJICHHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KaWUIAPHBIC SIBJICHUS B MPUPOJE, KPUCTAIIIBI
B npupoje, uznydenue CoiiHia, 3amep3aHHe BOAOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHWE pOCHI, TyMaHa, HHEs, CHEra, OJJICKTPUYECKHUE SBIICHUA B
aTMocdepe, dIEKTPUISCTBO KUBBIX OPraHM3MOB, MAarHUTHOE TOJIE 3EMIIH,
apei¢ MOoI0COB, POJIb MATHUTHOTO MOJS JJIS JKU3HM Ha 3emiie, MOJspHOe
CUSTHUE, TIPH ATOM TEPEBOIUThH MPAKTUUYECKYIO 3a7a49y B yU€OHYIO, BBIJCIATh
CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3NUECKUX SBICHUIM;

ONMKCHIBATh M3YYCHHBIC CBOMCTBA TNl W (U3MUECKHE SIBIICHHUS, WCIOJb3YS
¢usznueckue BEIUYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIJIOTHI, YJIeJIbHas TEMI0EMKOCTh BEIIECTBA, YACNIbHAS TEIUIOTA IUIABJICHHUS,
yJenbpHas TEeIIoTa Mapoo0opa3oBaHus, yJelbHas TEIJ0Ta CrOpaHus TOIUIMBA,
KO3((ULMEHT MOJE3HOr0 JAECUCTBHS TEIJIOBOW MAIIMHBI, OTHOCUTEIbHAs
BJIQKHOCTh BO3/1yXa, 3JICKTPUYECKUU 3aps]l, CHJIAa TOKa, BJIEKTPUUYECKOE
HANpsDKEHWE, CONPOTUBIEHUE MPOBOJHHUKA, YAEIBHOE CONPOTUBIICHUE
BElIeCTBa, paboTa M MOIIHOCTh D3JIEKTPUYECKOTO TOKa), HpU OMHCAHUU
NPAaBWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICH HCIONb3YEMBIX BEJIUYUH,
0003HAYEeHUs M €IUHULBl (PUINYECKUX BEJIMYUH, HAXOAUTh (OPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C APYTMMH BEIMYUHAMH,
CTPOUTH IpaUKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH;
XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3WYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOpUHU
CTPOEHHUSl BEILECTBA, MPHUHIMI CYMNEPHO3ULUN MOoJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma s ydyacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHUsI YHEPTUM, IIPH ITOM J1aBaTh CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3aMHUCHIBATh €M0 MATEMAaTUYECKOE BhIPAKEHUE;
OOBSCHATh (PU3UYECKHE MPOIECChl M CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyalUuld MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JOTMYECKUX
IaroB C¢ Omopod Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3UYECKUX SBICHUM,
(U3NYECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a1auu B 2—3 EeHCTBUA, UCIIONIB3Ys 3aKOHBI U (OPMYIIbI,
CBSI3BIBAIOIINE (PU3UUYECKHUE BEJIMYMHBI: HA OCHOBE aHAIW3a YCJIOBHS 3aJauM



3aMMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JUIS PEIICHUS
3a/a4y, BBIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIEC ISl €€ pelIeHus,
MPOBOJUTH Pacu€Thl W CPaBHUBATH IMOJYYEHHOE 3HAUYeHHE (PU3ndecKoit
BEJTMYHMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO pEIIUTh TMPU  OMOIIU
(¢U3NYECKUX METOJO0B, HCIOJb3Yysl OIMCAHUE WCCIEAOBAHMS, BBIICTAThH
MpOBEpsieMOe  TPEIINOJIOKEHUE, OIEHHWBATh  MPaBWIBHOCTH  MOPSAKA
MIPOBEICHUS UCCIIEAOBAHMUS, IeTaTh BHIBO/IBI;

MIPOBOJUTH OMBITH IO HAOMIOACHUIO (DU3HUECKUX SBICHUN WIH (PU3NIECKUX
CBOMCTB Tel (KanwUISpHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro
o0BEMa, TemmepaTypbl, CKOPOCTH TpOIlecca OCTHIBAHUS U HarpeBaHUs MPH
U3JIY4YeHHUHU OT LIBETa M3Iydarolie (IOrIouaromiei) moBepXHOCTH, CKOPOCTh
UCTIApPEHUS BOJABI OT TEMIIEPATypPhl KUIKOCTH U IUIONMIAIU €€ TTOBEPXHOCTH,
ANEKTpU3AIMs Tel W B3aWMOJICHCTBHE  DJCKTPUYECKUX  3apsJiOB,
B3aMMO/ICHCTBUE TIOCTOSIHHBIX MarHUTOB, BU3yaJlM3alllsi MAarHUTHBIX MOJICH
MIOCTOSTHHBIX MAarHUTOB, JICHCTBUS MAarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM,
CBOMCTBA JIEKTPOMArHUTA, CBOMCTBA AJIEKTPOJABUIATElSl TOCTOSHHOTO TOKA):
dbopMynHpoBaTh TPOBEPSIEMbIC MPEANOIOKEHHUS, COOMpPaTh YCTAHOBKY W3
NPEIOKEHHOTO 000pYI0BaHUS, OMUCHIBATH XOJ OMbITa U (HOPMYITUPOBATH
BBIBO/JIbI;

BBITMIOJIHATh MPSIMbIE MU3MEPEHUS] TEMIEPATYPbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HAPSYKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB
U JJaTYMKOB (PU3NUYECKUX BEIMYMH, CPAaBHUBATh PE3yJbTaThl M3MEPEHUU C
y4€TOM 3aJJaHHOU a0COJIFOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCJIEIOBAHUE 3aBUCHUMOCTU OJHOM (DPM3MUECKOW BEJIMYUHBI OT
Ipyrol  C  HCNONb30BAaHUEM  NPSIMBIX  U3MEpPEHUH  (3aBUCUMOCTD
COMPOTHUBIICHUS IPOBOJHHUKA OT €r0 JUIMHBI, IJIOMAIN TONEPEUYHOTO CEUEHUS
U YAEIBbHOTO CONPOTHUBIICHUS BEIECTBA MPOBOAHMKA, CHJIbI TOKA, MIYIIETO
yepe3 NPOBOAHHMK, OT HANpsDKEHWsT Ha MPOBOJHUKE, HCCIEJOBaHHUE
NOCNIEIOBATENIbHOTO U NapajuIeIbHOIO  COEIUMHEHUN  MPOBOJHUKOB):
IUTAHUPOBATh UCCIEAOBaHKUE, COOMPAaTh YCTAHOBKY U BBIIOIHATH U3MEPEHUS,
cienys NpPeUIOKEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJbTaThl IOTYYEHHOMU
3aBUCHUMOCTU B BUJIe TaOnull U rpadukoB, AeaTh BBIBOJBI 110 pe3yibTaTaM
UCCJIEIOBaHUS;

IPOBOJAUTh KOCBEHHbIE M3MEpEeHUs] (U3UUECKUX BeIMUYMH (yIesIbHas
TEIUIOEMKOCTh BELIECTBA, COPOTUBIICHNE MTPOBOJHUKA, pabd0OTa U MOIIHOCTh
ANEKTPUUYECKOTO TOKa): IJIAHUPOBATH U3MEPEHUS, coOupathb
AKCIIEPUMEHTANBHYIO YCTAHOBKY, CIEAysl MPEAJIOKEHHOW HHCTPYKIUHU, U
BBIUUCIISTh 3HAYCHUE BEJIMYMHBI;

coOnrofaTh MpaBUiia TEXHUKU OE30MacHOCTU MpH pabore ¢ 1abopaTopHBIM
00opyIoBaHHEM;



e XapaKTepU30BaTh MPUHIUIBI  JCHUCTBUS  M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMICTB C OMOPOM HA MX ONMHUCAaHUS (B TOM YHUCIE: CHUCTEMaA
OTOIUICHHSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJIBTMETD,
CUETYMK DIEKTPUYECKOM OHEPruu, SJICKTPOOCBETUTEIbHBIE MPUOOPHI,
HArpeBaTEJIbHbBIC 3JIEKTPOIPUOOPHI (mpumephl), AJIEKTPUUYECKUE
NpPEAOXPAaHUTENH, AIEKTPOMArHUT, 3JEKTPOJBUTATENb IMOCTOSSHHOIO TOKA),
WCIIONIb3ys 3HAHUS O CBOWCTBaX (M3MYECKUX SIBICHHM M HEOOXOIUMBIC
duznyeckre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA M H3MEPUTEIbHbIE
npuOOPHI IO CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETpP, MABUTrATEIb BHYTPEHHETO CrOpaHus,
AJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKHX UENerl C
MOCJIEIOBATENIbHBIM U TApaIeIbHbIM COEJUHEHHUEM 3JIEMEHTOB, pa3jinyasi
yCIIOBHBIE 0003HAYECHUS SJIEMEHTOB JJIEKTPUUYECKUX IICTICH;

e TPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHMUsST  (U3WYECKUX 3HAHWA B TOBCEIHEBHOW IKU3HU IS
obecrieyeHus: 0€30MAaCHOCTH MPH OOpaIICHUH ¢ MPUOOpaMU M TEXHUYECKUMHU
YCTPOMUCTBaMH, COXPAHEHHUS 3I0POBbS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaloIIeH cpee;

e OCYULIECTBIISATh NOMCK MH(OpManuu pusndyeckoro cogepxanus B HtepHeTe,
Ha OCHOBE MMEIOLIMXCS 3HAHUM W IIYTEM CPABHEHMS JIOIOIHUTEIbHBIX
UCTOYHUKOB BBLAEIATH MH(OpPMALMIO, KOTOpas SBISETCS MPOTUBOPEUYUBOMN
WJIM MOXKET OBbITh HEJIOCTOBEPHOM;

e HCIOJIB30BAaTh IPHU BBHINOJIHEHUM YYEOHBIX 3aJaHUM Hay4YHO-TIOMYJSPHYIO
AUTEpaTypy (PU3MUECKOTO COJEpKaHMsI, CIPABOYHBIE MaTepUajbl, PECYpPCHI
cetu MHTepHer, BrnageTe nOpu€MaMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHus HHGOPMALIMK U3 OJJHOM 3HAKOBOM CHUCTEMBI B IPYIYIO;

e CO37aBaThb COOCTBEHHBIE IMCbMEHHBIE M KpAaTKHE YCTHbIE COOOIIEHMUS,
0000mass MHPOpPMAIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3UYECKOTO
COJIEpP>KAaHMSI, B TOM YHCIIe MyOJIUYHO MPEACTABISATh Pe3yabTaThl MPOEKTHOM
WIM HCCIIEN0BATEIbCKON NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HUCIIOJIb30BAThH
U3y4YCHHbIM TOHATHMHBIMA  anmapaT Kypca  (U3MKH, CONPOBOXAAThH
BBICTYIUICHHE MPE3ECHTALNEM;

e IIpU BBINOJIHEHUH Y4YEOHBIX NPOEKTOB M HCCIEIOBaHUN (U3UUECKUX
IPOLIECCOB paclpenessiTh OOS3aHHOCTH B TpPYIINE B COOTBETCTBUU C
NOCTABJIEHHBIMU 3a/la4aMHM, CJIEIUTh 32 BBINOJHEHUEM IUIaHA JEHCTBHUM H
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIIEHUBAaTh COOCTBEHHBIM BKJIaa B
NEATEIbHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE B3aWMOJICHCTBHE,
MIPOSBIISASI TOTOBHOCTH Pa3peliaTh KOHMIUKTHIL.

K xoniy oOyuenust B 9 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUI:



WCITIOJIb30BATh MOHATHA: CUCTEMAa OTCUETA, MaTepHaIbHASI TOYKA, TPACKTOPHS,
OTHOCUTEJNIPHOCTh MEXaHMYECKOTO JABWXKEeHUs, nedopmamnus (ympyras,
IUTACTUYECKAsl), TPEHUE, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3ku, LEHTP TAKECTH, aOCONIOTHO TBEPAOE TEJNO, LEHTP TSHKECTU
TBEPAOTO Tela, PaBHOBECHE, MEXaHWUYECKHE KOJIeOaHUS W BOJHBI, 3BYK,
uHQpa3ByK W YJIBTPa3BYK, OJCKTPOMArHUTHBIE  BOJIHBI,  IIKaja
AIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U aJbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUsl M TIOTJIONICHMs, aib(a, O0eTra- U raMMa-u3IydeHHus, HU30TOIIbI,
s/IepHasi JHEPTreTHKA;

paznuyath SBICHHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBW)KCHHE, PAaBHOYCKOPCHHOE TMPSMOJMHEHHOE JBUXKEHUE, CBOOOTHOE
NaJicHUe TeJl, PAaBHOMEPHOE ABMKCHHUE MO OKPYKHOCTH, B3aUMOJCHCTBHE
Tell, PEakTUBHOE [BUXXEHHE, KojiebaTelbHOE IBM)KEHHME (3aTyXarollue u
BBIHY)K/ICHHbIE KOJIeOaHUs1), PE30HAHC, BOJIHOBOE JABUKEHUE, OTPAXKEHHUE
3ByKa, MPSMOJIMHEHHOE paclpoCTpaHEHUE, OTPaKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPa)KEHUE CBETa, paslio’keHUe Oeoro cpera B
CIEKTP U CJIIOXKEHHUE CIEKTPATBHBIX I[BETOB, AUCIIEPCHUSI CBETA, €CTECTBEHHAS
PaAMOaKTUBHOCTh, BO3HWKHOBECHHE JMHEHYATOrO CIHEKTpa H3IYUYEHHS) IO
OMMMCAHWIO WX  XapaKTEepPHBIX CBOMNCTB W HAa OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh  NPOSIBJICHHE  W3YUYEHHBIX  (U3MYECKHX  SIBJICHUH B
OKpyXaromeM Mupe (B ToM uyHcie (u3uueckue SIBIEHUS B TMPUPOJE:
NPUJIMBBL U OTIUBBI, JBUKEeHHE TUIaHeT COJHEYHOW CHUCTEMBI, PEaKTHUBHOE
IBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB  JKHBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKUE BOJIHBI, IIyHAMH, 3XO0, [IBETa TEJ, ONTHUYECKUE
SABIICHUS B pUpo/IE, Ouonornyeckoe  JeHCTBHE  BUAMMOTO,
yabTpauoneToBoro M  PEHTTEHOBCKOTO  M3IYYEHHU, €CTECTBEHHBIN
panIMoOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaJAUOAKTUBHOE M3ITyUCHUE
IPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX M3JIyUEHUH HA OpPraHUu3M
YelloBeKa), MPU STOM NEPEeBOJUTH MPAKTHUECKYI0 3aJadyy B y4deOHYIO,
BBIJIETISITh CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKHN) (PU3NYECKUX SIBJICHUM;
OMKCHIBATh U3YYEHHBIE CBOICTBA Te€l U (U3MUECKHUE SIBICHUS, UCIOJIb3YS
¢usznyueckue BENUYUHBI (CpeHSIE M MIHOBEHHAs CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JIBIDKEHHMM, YCKOpEHHE, IepeMelIeHHe, IyTh, YIJIOBas
CKOpPOCTh, CHJIA TPEHHUS, CHJIAa YIOPYTrOCTH, CHUJIa TSKECTH, YCKOPEHHE
CBOOOJHOrO MaJeHUs, BEC Tejla, HUMIYJIbC Tela, UMIYJIbC CHJIBI,
MeXaHuuyeckass paboTa U MOIIHOCTb, IOTEHIMAJIbHAS DSHEPrus Tena,
MNOJIHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, IMOTEHIUAIbHAs JYHEPrusi CxKaTOU
MPYXUHBI, KHHETUYECKasi SHEPTUs, MOJHAs MEXaHWYeCKas dHEPrusi, IepHUo/I
M yacToTa Kojie0aHW#, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOPOCTh CBETa, T[IOKa3aTelb NPETOMIICHUS Cpelbl), MpU ONUCAHUU



MPaBWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT MCIOJIB3YEMbIX BEJIUYUH,
0003HAYECHUSI W EIUHUIBI (PU3WYECKUX BEIMYUH, HAXOIAUTHh (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (DU3MUYECKYIO0 BEIMYMHY C APYTMMHU BEIUYHMHAMH,
CTPOUTH TpaUKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYNH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3WYECKUE SBICHUS U IPOIIECCHI,
WCIIONIb3yS 3aKOH COXPaHEHHsS DJHEPruH, 3aKOH BCEMHUPHOTO TITOTCHHUS,
MIPUHIIUI CYTIEPIIO3UIIMU CHJI, IPUHITUIT OTHOCUTENbHOCTU ["anmumes, 3aKOHbI
HrroTOHA, 3aKOH COXpaHEHHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U TTPETOMIICHHUS
CBETa, 3aKOHBI COXpaHEHHS 3apsJ0BOTO M MACCOBOTO HYMCEN TMPH SACPHBIX
peakuusax, MpU OTOM JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMMChIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKHUE TPOIECChl M CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NPaKTHKOOPUECHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYNHHO-CIICJICTBEHHBIC CBS3M, CTPOUTH OOBIACHEHHE M3 2—3 JIOTUYECKHX
IIaroB C OMOpOM Ha 2—3 U3yYEHHBIX CBOWCTBA (PU3UYECKHUX SBICHUH,
($U3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3aJa4M (OMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI M (DOPMYIIBI, CBSA3BIBAIONINE (PU3NUCCKUE BEIMYMHBI: HA
OCHOBE aHajn3a YCJIOBHS 3aJaud 3alMChIBATh KPATKOE YCIOBHE, BBISBIATH
HEJOCTAIOLME WIM U30BITOYHBIE JAaHHBIE, BBIOMPATH 3aKOHBI U (POPMYIIBI,
HEOOXOMMBbIE  JUIsl  pElIeHMsl, [POBOJAUTH PACUEThl U  OLIEHUBATh
PEANMCTUYHOCTD MOTYYEHHOT0 3HAaUeHUs! (PU3UUECKON BETUUMHBL;
pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEIIUTh MpPU  [OMOILU
(U3NYECKUX METOJOB, MCHOJIb3Yys OIMCAHHUE HCCIEAOBAHMS, BBIAEIAThH
IpOBEpPSEMOE  MPEIANON0XKEHHE, OIEHUBAaTh  IPABWIBHOCTh  MOpsJKa
IPOBEJCHUS UCCIEI0BAHMS, AETATh BBIBObI, MHTEPIPETUPOBAThH PE3YIbTATHI
HaOJIOIEHUI U OTIBITOB;

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUN WIN (PU3NUECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPruMu, 3aBUCHUMOCTh MEpHoJa KoieOaHWW MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTU NPYNKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/]IbI
MalbIX KoJeOaHUM, MPSAMOIMHENHOE paclpOCTpaHEHUE CBETA, Pa3sIOKEHHE
0enoro cBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKEHUs B IUIOCKOM 3€pKaje
U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoledl JnMH3e, HalIoJeHue
CIUIOUIHBIX U JUHEHYAThIX CIEKTPOB U3JIYUECHHSI): CAMOCTOSATEIHHO COOUPATD
YCTaHOBKY U3 U30BITOYHOTO Habopa 000py10BaHUS, ONMCHIBATH X0/ OMBITA U
€ro pe3yJbTaThl, (OPMYyIUPOBATH BHIBOIBI,

IPOBOJUTH IMPU HEOOXOAUMOCTH CEPHUI0 MPSIMBIX HU3MEPEHUU, OMpeesiss
cpelHee 3HayeHUEe u3MepsieMoil BenuuyuHbl ((POKyCHOE paccTOsIHHE
coOuparoniel  nUH3bI), OOOCHOBBIBAaTH BBIOOpP clocoba W3MEpEeHHUs
(M3MepHUTENHHOTO MPUOOpa);



MPOBOJIUTH  HCCIENOBAHUE 3aBUCHUMOCTEH  (U3MUECKHMX BEIUYUH C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHHUH (3aBUCUMOCTh MyTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JABIKCHHH 0€3 Ha4aabHON CKOPOCTH, epruoja KojieOaHuu
MaTEMaTUYECKOTO MAasTHUKA OT JJIWHBI HUTHU, 3aBUCUMOCTH YTJIa OTPaKCHHS
CBeTa OT yriia MaJeHUs U YIJia MPEJIOMIICHUS OT yria MaJeHus): MIaHuPOBATh
WCCJIeIOBaHUE, CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY, (PUKCHUPOBATH
PE3YNbTATHI OJIYYCHHON 3aBUCUMOCTH (PHU3NYECKUX BETUYHMH B BHUAE TaOIHUI
1 TpaUKoOB, 1e1aTh BHIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPECHHS (DU3MUECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Teja TpH PaBHOYCKOPCHHOM JIBIDKCHUHU, YCKOPEHHE
CBOOOJHOTO TAACHMS, JKECTKOCTh TPYXKHUHBL, KOIDPUIMEHT TpeHUS
CKOJIbKCHHSI, MEXaHWueckas paboTa W MOIIHOCTh, YacTOTa W TEPUOJ
KOJIe0aHWH MaTeMaTUYECKOTO U MPYKHHHOT'O MAasTHUKOB, OMTHYECKas Chia
coOuparomniel JWH3bI, pPaTUOAKTUBHBIN (HOH): TUIAHUPOBATH W3IMEPCHUS,
coOupaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIMIOJHITH U3MEPEHUS, CIETYS
NPEIUIOKEHHOW  WHCTPYKUMH, BBIYHCIATH  3HAYCHHE  BEIWYUHBI |
aHAJIM3UPOBATH MMOTYYEHHBIC PE3YIbTAThl C YUETOM 33JaHHOUM MOTPEIIHOCTH
VU3MEPEHNN;

co0olaTh MpaBujla TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ J1abopaToOpHBIM
000pyZOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKM HW3YYEHHBIX (DU3MYECKUX MOJENEH:
MaTepuagbHas TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUEUHBIH UCTOYHUK CBETA,
Jdyd, TOHKas JIMH3a, IUIAHETapHas MOJElb aToMa, HYKIOHHAas MOJENb
aTOMHOTO f]Ipa;

XapaKTepu30BaThb ~ NPUHLMIBI  JIEHCTBUS ~ M3YYEHHBIX  NPUOOPOB U
TEXHUYECKHX YCTPOMCTB C ONOPOM Ha HMX ONHCAaHHUs (B TOM 4YHUCIHE:
CHOUAOMETP, AATYMKU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUSI, paKeTa, 3X0JIOT,
OUKM, MEepHUCKoN, (QoTroanmapar, ONTHYECKHE CBETOBOJbI, CIHEKTPOCKOI,
JO3UMETp, Kamepa BunbcoHa), ncronb3ys 3HaHUSA O CBOMCTBaX (PU3MYECKUX
SBJICHUN U HE0OX0auMble (PU3HUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKU H3YYEHHBIX TEXHHYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOLIECCOB MPHU
pelIeHnH y4eOHO-IPAaKTUYECKUX 33/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOEHUS
N300pakeHUI B IUIOCKOM 3€pKajie U coOuparouiei JInH3e;

IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMALIUIO O MpUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHMUSI  (PU3UYECKUX 3HAHUM B TOBCEIHEBHOW IKU3HU IS
oOecriedeHus1 0€30MaCHOCTH MpH OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAaHEHHUS 3/I0POBbS U COOJIIOACHUSI HOPM HKOJIOIMYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEE;

OCYUIECTBIISITh OUCK MHPOpMauu pusnyeckoro cojepxkanus B utepHeTe,
CaMOCTOSITEIbHO  (OPMYJIHMPYS TOUCKOBBIA  3amMpoc, HAXOAUTh MYTH



OTIpeNIeNICHNsT JTOCTOBEPHOCTH TIONydeHHOW WH(OpManmum Ha OCHOBE
HMMEIOIINUXCS 3HAHUW U JIOTIOJTHUTEIBHBIX UICTOYHUKOB;

WCIIOIb30BaTh TPH BBIMOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
TUTEPATYpy (HU3UYECKOTO COACpPIKAHMS, CIPABOYHBIC MAaTEpPHAJIbI, PECYPCHI
cetu HWHTepHer, Bnaxerb npuéMaMM  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHus HHOOPMAIIMH U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;
co3maBaTh COOCTBCHHBIC NHUCHMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE
nHpOpMamMK W3 HECKOJBKUX HWCTOYHUKOB (U3HYECKOTO COICPIKAHUS,
MyOJIMYHO TIPEACTABIATh PE3YIbTaThl MPOSKTHOW WIIM HMCCIICIOBATEIIbCKOM
JESATEIbHOCTH, TP 3TOM I'PAMOTHO MCIIOJb30BaTh U3YUYEHHBIN MOHSATHUNHBIN
ammapaT HM3y4aeMoro pasjaeiia (U3UKH M CONPOBOXKAATh BBICTYILICHHE
npe3eHTaluei ¢ ydéToM 0COOEHHOCTEHN ayAMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouanuecTBo yacos DJIeKTPOHHBIE
Ne HanMeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTnueckue
n/m NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé poJib B IO3HAHUHU OKPY:KAIOLIEro MHpa

11 ®u3nKa - HayKa O IPUPOJIEe 2 Bubmorexa IIOK
' e pup https://m.edso0.ru/7f416194
bubmmorexa [{OK
1.2 ) 2 1
R https://m.edsoo.ru/7f416194
bubmmoreka [{OK
1. E i 2 1
3 CTCCTBCHHOHAYYHbIM MCTO/I ITIO3HAHUA https://m.e(jsoo.ru/7f416194
Wroro mo pazneny 6

Paznen 2. [lepBoHayajibHble CBeJIEHUSI 0 CTPOEHUH BelllecTBa

2.1 CrpoeHue BelecTBa 1 bubmorexa HOK
' R B https://m.edso0.ru/7f416194
59 JBmxeHre 1 B3aUMOJICHCTBHEC YaCTHII 5 1 bubmmoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka I{JOK
2.3 ArperaTHbIe COCTOSTHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Wroro mo pa3neny 5
Pazgen 3. /[Bu:keHHe U B3auMoOAelCTBHE Te
bu6mmoreka I{JOK
3.1 M 3
CXAHUHICCKOT ABIDRCHHC https://m.edso0.ru/7f416194
bu6mmoreka IHOK
3.2 Mrepuus, macea, IIoTHOCTS 4 1 https://m.edso0.ru/7f416194



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

bu6muoreka IJOK

33 Crna. Buggt onn 14 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, dKUAKOCTEH H Ia30B
41 Hasnenue. Ilepenaua naBnenus TBEpAbIMU 3 bubnuorexa [JOK
' TeJaMH, KHUAKOCTSIMHU U ra3amMu https://m.eds00.ru/7f416194
Bubmuoreka IJOK
4.2 HlaBrerne xuakocTH > https://m.edsoo.ru/7f416194
Bubmuoreka IJOK
4, A
3 TMOChepHoe raBeHHe 6 https://m.edso0.ru/7f416194
44 JeiicTBHE KUJKOCTH U ra3a Ha MOTrPyKEHHOE 7 3 bubmmorexa [{OK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro mo pazneny 21
Paznen 5. PaGora u MOIIHOCTB. DHeprUs
Bubmmoreka IJOK
51 Pabora 1 mommocCT® 3 1 https://m.edsoo.ru/7f416194
bubmoreka [IOK
52 Hpocrsre MexamH3Mbl > . https://m.edso0.ru/7f416194
Bbubmoreka [IOK
>3 Mexartirecias SHEpris 4 . https://m.edso0.ru/7f416194
Wroro mo pa3neny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KosmnyectBo yacos JJIeKTPOHHBbIE
HanMeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoasnsbie | IlpakTnueckue
NpoOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TenuioBble siBJIeHUSA
. bubmoreka [IOK
11 (CTpOCHIE H CBOHCTBA BelllECTBA ! https://m.edsoo.ru/7f4181ce
Bubmuoreka IJOK
12 Tennostre mpoecce! 21 1 ° https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. JnekTpuyeckue 1 MATHUTHBIE SIBJIEHHUS
51 DNeKTpruYecKre 3aps/ibl. 3apsKeHHbBIE Tena 7 1 bubmuorexa [JOK
' Y UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
o o Bubmmoreka IJOK
2.2 [TocTOSTHHBIN AIIEKTPUIESCKUAN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbubmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bubmoreka [IOK
24 UICKTPOMATHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KosmnyectBo yacos JJIeKTPOHHBbIE
HanMeHoBaHMe pa3iesioB U TeEM uudpoBbie
Ne ni/m P Kontpoasnsbie | IlpakTnueckue (ubp )
NpoOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Mexannuyeckue siBJIeHUS
11 MexaHn4ecKoe ABMKEHUE U CIIOCOOBI €ro 10 1 Bub6muoreka IJOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
Bubmuoreka IJOK
1.2 B i 20 1 3
SAMOAeHETBIE Teil https://m.edsoo.ru/7f41a4a6
Bubmuoreka IJOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pa3neny 40
Paznen 2. MexaHnuyeckue KoJie0aHUs U BOJIHBI
Bubmmoreka IJOK
2.1 M 0 7 3
CXAMHHCCINE KOTCOATIA https://m.edsoo.ru/7f41a4a6
Bbubmoreka [IOK
2.2 MexaHU4eCcKUe BO. .3 8 1 3
RAHIHCCKAC BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Pa3nen 3. DjeKTpOMArHUTHOE M0JIE U YJIEKTPOMATHUTHbIE BOJTHBI
31 DIIeKTPOMarHuTHOE TIOJIe U 6 9 bubnuorexa L{OK
' 3NIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Paznen 4. CBeToBbIE sIBJIEHUS
4.1 3aKOHBI paCpPOCTPAHEHUSI CBETA 6 2 broamorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6nuoreka IJOK
4.2 JIMH3BI U ONITUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
Bub6muoreka IJOK
4, P 2
3 a3J0KeHHne OesIoro CBeTa B CIEKTP 3 httos://m.eds00.ru/7f41a4a6
Uroro no pazneny 15
Paznen 5. KBanToBble siBIeHUsI
Bubmuoreka IJOK
1 u 4 1
5 CITyCKaHHE M MOTJIOIIEHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
Bubmuoreka IJOK
52 CTpoeHHE ATOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
Bubmuoreka IJOK
: | 7 1
5.3 JIEPHBIE PEAKIUU https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [loBTopuTe/bHO-0000IIAI0IMIA MOYJIb
6.1 [ToBTOpEeHHEe 1 0000IIEHNE COMEPKAHUS 9 9 bubmuorexa [JOK
' Kypca Gpu3ukm 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pa3neny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTIAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoibHble
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yYeHUst

DJIEeKTPOHHBIE
uuppoBbIe
oOpa3oBaTesbHbIE

pecypchl

®dusuka — Hayka o npupoze. SBnenus
npupobl. PU3NYECKUE ABICHUS

MexaHnJeckue, TeIUIOBBIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SBJICHHS

du3nyeckue BEIUINHEI U UX HU3MEPCHUC

Ypok-uccnenoBanue "M3mepenune
TEMIIEpPATyPhI IPU TTOMOIIH KHUIKOCTHOTO
TEPMOMETpA U JaTYNKa TeMIeparypsl"”

Kak ¢u3nka u qpyrue ectecTBeHHbIE
HayKH U3y4aroT PUPOAY.
EcrecTBEeHHOHay4YHBII METO/ MO3HAHHUS.
Omnwucanue GpU3NIECKUX SBICHHUHN C
TIIOMOIIBIO MOoJieIei

Bubmuoreka IJOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoranue "[IpoBepka
THIIOTE3bI: JATbHOCTH MOJNETA IIAPHKa,
MYIIEHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJIbIlie BBICOTA MycKa'"

Crpoenue BeniectBa. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIECTBA

bubmmoreka [JOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KCHI/IG HaCTHull B€IICCTBA

bu6mmoreka IJOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoanue «ONBITHI 1O

9 HaOJII0/IEHUIO TEIUIOBOIO PAaCIIUPEHUS
ra3oB»
10 ArperarHble COCTOSIHUS BEIIECTBA
B3aumocss13b Mex 1y CBOMCTBAMHU
BCIIICCTB B PAa3HbIX arpe€raTHbIX
11 COCTo;IHHﬂf U UX aTOI\I/)IHOMOJICKYJISIpHBIM Brbmmorexa LIOK
https://m.edsoo.ru/ff0a0378
crpoeHreM. OcoOEHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI
12 Mexanudeckoe Brxenne. PapHomepHoe bubmmorexa [{OK
Y HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
Bubnuoreka IJOK
13 Ckopocts. EuHHLLb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacder myTtu u BpeMeHU ABMKCHUS brbmmorera LOK
https://m.edsoo.ru/ff0a0ae4
Wnepuus. 3akoH HHEPLINU.
15 B3aI/II)MOJ:[eI7ICTBHe TeJ'IpKaK MPUYHUHA bubmmorera LIOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JBMKEHUS Tel
16 IInorHOCTE BemecTBa. Pacuer Macchl Bbubmuoreka IIOK
o0beMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHast paborta «OnpezneneHue
TUTOTHOCTH TBEPIOTO TEJIa»
18 Pemenue 3amad o teme "II1oTHOCTH bubnmoreka [TOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMojeiicTBus Ten. Cuia ynpyrocTH.
3akoH ['yka
20 JlaGoparopHas pabora «3yueHue



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCHUMOCTH pacTsKeHUs (IedopMaium)
MPYKUHBI OT MPUII0KEHHON CHITBDY

21 SBnenue Tarorenus. Cuna TIKECTH
CBs13b MEXy CUIJIOHN TSIKECTH U MacCOU

22 tena. Bec tena. Pemenwne 3anad nmo reme bubmmorera LIOK

https://m.edsoo.ru/ff0al778
"Cuna tsxectu"

93 Cuuia TSXKECTH Ha IpYrux IJIaHeTax. bubnmnorexa [{OK

dusnyueckre XapaKTePUCTUKH TIJIaHET https://m.edsoo.ru/ff0a1502
Bubnuoreka IJOK

24 Hsmepertne cit. Juamomerp https://m.edsoo.ru/ff0al8cc
Bubmuoreka IJOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CrnoxkeHue IByX CHJI, HAlIpaBJICHHBIX T10 bubmmorexa [{OK
oJIHOM TpsiMoi. PaBHOIEHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70

97 Pemenne 3anay no teme
"PaBHonelcTBYIOmAsA cri'

08 TpeHne cKOJIbKEHUS U TPEHUE TTOKOSI. bubmuorexa [JOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabora «M3ydueHne

29 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBKECHUS bubmuorexa [JOK
OT CHJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEI»

30 Pemrenue 3amau Ha onpeneneHue
PaBHOAEUCTBYIOIIEH CHIIBI
Pemenue 3amau no remam: «Bec Tenay,

31 «['paduueckoe n300paKeHne cui, brbamorexa LIOK

& https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOIEHCTBYIOMIAS CHID»
39 KontponbHas paboTa o Temam:

«MexaHn4ecKoe JABHKCHUCY, «Macca,



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

IJIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3o0pakeHue cuim», «CHITbI»

Hasnenue. CriocoObl yMEHbIICHUS U

Bub6nuoreka IJOK

33 YBEJIUYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
34 aBnenue raza. 3aBUCUMOCTh JaBJICHUS bubmoreka [IOK
ra3a ot o0bémMa, TeMIeparypbl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBneHus TBEPABIMU TEIAMU, bubnuorexa [JOK
JKUJIKOCTSIMHM U ra3zamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaByieHue B )KUIKOCTH | ra3e, BEI3BAHHOE bubmoreka [IOK
JIECTBUEM CHUJIBI TAXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo TeMe «JlaBieHue B Bubnuoreka IJOK
JKUJIKOCTH U ra3e. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
bubmmorexa [IOK
38 Coobuarompecs cocy https://m.edsoé.I ru/ff0a2970
39 IMunpasmaeckuii mpecc buommorera LOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [IopIIHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emn. [TpuanHsn
41 CYIIECTBOBAHUS BO3AYIIHONH 00OJIOUKA bubmuorexa [JOK
3emutn. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI
42 Bec Bo3ayxa. ATMocdepHOe TaBiieHne Et?i?/?;i;igr?}:ma ob5a
43 N3mepenue armocdepHOTro JaBiICHHUS. bubmuorexa [JOK
OmneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTH aTMOC(HEPHOT0 JABICHUS OT bubnuorexa LIOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe bubnuorexa LIOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

JAaBJICHUEC Ha pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo teme " AtmochepHoe

46 "
JaBJICHUE
JelicTBrE )KUIKOCTH U ra3a Ha
47 or €HHOE B HUX TeJI0. ApXHUMeIoBa bubmorexa [OK
pyx - AP https://m.edso0.ru/ff0a3276
chia
Jlaboparopnas pabora «Onpenenenne
48 BLITaJII)KHBI;}om:ﬁ CUJIBI Jlel"f(:TB el Ha bubmnorexa LIOK
’ M https://m.edsoo.ru/ff0a33fc
TEJIO, TIOTPYKEHHOE B KHJIKOCTh)
JlabopaTopHas pabora 1o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca Tena B bubmoreka [IOK
BOJIe OT 00BEMA MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
JKAJIKOCTH YaCTH TEJa»
Bubmuoreka IJOK
50 I1naBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora "KoHCcTpyrpoBaHue
51 apeoMeTpa Wi KOHCTPYHPOBAHUE JIOJKH
U ompeJiesieHne e€ rpy30noabEMHOCTH "
Pemenne 3amau mo temam: «IlnaBanne
52 cynoB. BozmyxomiaBanue», «JlaBineHue bubmorexa [JOK
YHOB- yx 7 https://m.edsoo.ru/ff0a3654
TBEPJBIX TeIl, )KUIKOCTEH U Ta30B)»
KonTponbsHas pabora o teme «JlaBienue
TBEPABIX TEJ, )KUIKOCTCH U
53 ra3oB»/Bcepoccuiickas mpoBepodHas
paboTa Mpu MPOBEICHUU C
HCIOJIb30BaHUEM KOMITBIOTEPA
bubnuoreka [JOK
54 Mexannudeckas pabora
p https://m.edsoo.ru/ff0a3f82
bubnuoreka LIOK
55 MonHocTh. EMMHUIBEI MOIITHOCTH 1

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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56

VYpok-uccnenosanue "Pacu€t MomHoCTH,
pa3BUBaEeMOH TMIPHU MOABbEME 110 JIECTHUIIE"

57

IIpocTeie MexaHu3Mmsbl. Peryar. PaBHoBecue
CHJI Ha pblyare

58

Prruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTopnas pabora «ccnenoBanue
YCIIOBH1 pAaBHOBECHSI pplyara»

0.5

Bub6nuoreka IJOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agaua mo reme «Y CiI0BUS
paBHOBECHS phIYara

Bubnuoreka IJOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nmonesnoro nercTeus
Mexann3ma. JlabopaTopHas pabota
«M3mepenue KI1J] HakioHHOM
TUTOCKOCTH

0.5

61

Pemenne 3agau mo reme "Pabora,
morHocTs, KIT"

Bubmuoreka IJOK
https://m.edsoo.ru/ff0a4c48

62

Mexannueckas 3Heprus. Kunernueckas u
MOTEHLMAbHASI SHEPTUs

Bubmuoreka IJOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruu

Bubmuoreka IJOK
https://m.edsoo.ru/ff0a4360

64

Y PpOK-3KCHEPUMEHT IO TEME
"DKcIepuMEHTaIbHOE ONpeieTICHNe
W3MEHEHUS KHHETUYECKON 1
MOTEHLUATbHON SHEPTUU NIPU CKAThIBAHUH
TeJa 10 HAKJIIOHHOM TIOCKOCTH"

65

Kontponbhas pabora o Teme «Pabora u
MOIIHOCTb. DHeprusi»/Bcepoccuiickas
poBepoYHas paboTa Mpu MPOBEACHUU Ha
OyMa)KHOM HOCHTEJIE

66

PesepBHbIit ypok. Pabota ¢ TekcTtamu 1o

bu6mmoreka IJOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Teme "MexaHndeckoe IBHKeHue"

https://m.edsoo.ru/ff0adee6

PeseprHbIil ypok. Pabora ¢ TekcTamu mo

Bub6nuoreka IJOK

67 " & i 1
TeMe JlnaBneHI/Ie TBEPJIBIX TEJ, )KUIKOCTEH httos://m.edsoo.ru/ffoadffe
U Ta3oB
PesepBHrlit ypok. Pabora ¢ Tekctamu 1o
68 1
teme "Pabora. MomHnocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[MTPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosmnyectBo yacos JJIeKTPOHHBbIE
Ne Jara nnuppoBLIe
Tema ypoka Koutpoabnbie | IlpakTudeckue op
n/n Bceero U3yUyeHHsi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-
1 KUHETUYECKOW TEOPHUU U MX OIBITHBIE 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
TTOJITBEPKICHHS
2 Macca u pazmep aToMOB U MOJIEKYJI 1
3 Mopenu TBEPAOTO, KUIKOTO U 1 Bubnuoreka IJOK
ra3000pa3HOro0 COCTOSTHUN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOnbsicHEeHNE CBOMCTB TBEPOT0, KHUIKOTO
4 ¥ Ta3000pa3HOr0 COCTOSTHUI BEIecTBa Ha 1
OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-
KUHETHYECKON TEOPHUU
Bubmuoreka IJOK
5 Kpucramnmueckue n amop¢Hsbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauvBaHue ¥ KalUJUISIPHOCTb. 1 bubmuorexa [JOK
IToBepxXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacmmpenue u cxatue 1 Bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
3 Temmneparypa. CBsi3b TEMIIEPATYpPhI CO 1
CKOpPOCTBIO TEIJIOBOI'O IBUYKEHUS YaCTHI]
9 Bryrpennss sneprusi. Criocoobl 1 bubmuorexa [JOK
HW3MEHEHUS BHYTPEHHENW SHEPIUH https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Buae! rennonepenauun 1
A pel https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "IIpakTuueckoe 1 1 bubnuorexa LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HUCIIOJIL30BaHHME TEILUIOBLIX CBOMCTB
BCIICCTB U MaTCpI/IaJ'IOB B OCJIAX

https://m.edsoo.ru/ff0a65c0

sHeprocOepekeHus "
12 KommuecTBo TermmoTel. Y nenbHas Bub6nuoreka IJOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TeMmI0BOro anaHca. bubnuoreka [JOK
TenooOMeH U TemIoBoe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora "HccrnenoBanne
14 SIBJICHUS TETUIOOOMEHA TTPH CMEIIMBAHUH bubmorera [OK
N N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW M TOPSTYEH BOIBI
Pacder konuuecTBa TEMIOTHI,
15 HEOOXO0IMMOT O JUTSI HarpeBaHus Tena U
BBIJIETISIEMOT0 UM TIPH OXJTKICHUH
16 JlabopaTopHas pabora "Omnpenencaue bubmuorexa [JOK
YZAEIbHON TEIIOEMKOCTH BelecTBa” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y JieNbHAas TeIIoTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpACBaHUE
18 KPUCTAJUTMYECKUX TeJ. Y AeNbHas TEeIIoTa bubmorera [OK
https://m.edsoo.ru/ff0a71d2
IIJIaBJICHUS
19 JlabopaTopHas pabora "OmnpenencHue bubmuorexa [JOK
yAEIbHON TETUIOTHI MJIaBIeHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHKe U KOHICHCAIIHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas Temiora
21 napooOpa3oBaHus U KOHICHCALINH. bubnuorexa LIOK
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOro JaBJICHUs
22 Brnaxxnocts Bozayxa. JlaboparopHas bubnuorexa LIOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

pabora "OmnpeneiaeHrue OTHOCUTEILHON
BJIAXKHOCTH BO3yXa"

https://m.edsoo.ru/ff0a7628

Pewienue 3anay Ha onpeaeneHue

23
BJIQ)KHOCTH BO3/yXa
[IpuHIHIB pabOTHI TETIIOBBIX

24 nsurareneif. [lapoas TypOuHa.

JIBurarens BHYTPEHHETO CTOpaHus

o5 KII/I TerumoBoro asurarens. TerioBeie bubmoreka [IOK
JIBUTATENH U 3aIIUTa OKPY>KaOILIEH cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXPAHEHHUS U IPEBPAILCHUS
SHEPTUH B TETIJIOBBIX MPOIECCax
[TonroroBka K KOHTPOJILHOM paboTe 1Mo

" bubmmorexa [{OK
27 teme "TertoBeie siBneHus. M3MeneHue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbBIX COCTOSIHUN BEIIECTBa
KonTponbsHas pabora mo teme "TeruioBbie
Bubmuoreka IJOK
28 sBIICHUS. VI3MeHEeHHne arperaTHbIxX
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHHH BelIecTBa

29 Onekrpuzanus Tein. J[Ba pona
ANEKTPUUYECKUX 3apsAA0B

30 Ypok-uccnenoBanue "IneKTpu3anus Teil
WHJIYKIIMEH U TIPU COMTPUKOCHOBEHHUH"

31 B3anmopeiicTBre 3apsyKeHHBIX Tel. 3aKOH bubmuoreka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnexrpuueckoe nose. HanpsokeHHOCTh

32 JIIEKTPUUECKOro motd. [IpuHIun Eubmzorexa ITOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3ULIUU HNEKTPUUECKUX TOJIeH
33 Hocurenu anexTpruyeckux 3apsaoB.
OnemeHTapHbli 3apsia. CTpoeHue aToma
34 [IpoBonHUKM U AUDIEKTPUKH. 3aKOH bubnuorexa LIOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

COXpaHCHUS BJICKTPHUYCCKOI'O 3apsaaa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3a1au Ha MpUMEHEHNE CBOMCTB

bu6nuoreka IJOK

35
3JIEKTPUYECKUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUH TOK, YCIOBHS €r0
36 cymiectBoBanus. McTounnkm bubmmorera LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTr0 TOKA
37 JlecTBUS SIIEKTPUIECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenopanue "/elicTBue
38 3JIEKTPUYECKOT O MOJIsE Ha TPOBOTHUKH U 1
JTUDIIEKTPUKH"
DIEKTPUYECKUN TOK B METaJIaX, bubmmorexa [IOK
39
JKMJKOCTSIX ¥ ra3ax https://m.edso0.ru/ff0a9838
40 DJexTpuuecKast Lenb U €€ COCTaBHbIE
9acTH
Cuna toka. JlaboparopHnas pabora
41 "M3mepeHue u peryIupoBaHue CHIIBI 0.5 Brbmorera LIOK
\ P PEryitp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJeKkTpuuecKoe HanpsbkeHue. BoasTMerp.
42 JlaGoparopnast paborta "HM3mepenue u 0.5 Bubmmorexa LIOK
PatopHaz b ,I,) ' https://m.edsoo.ru/ff0ade14
peryarpoBaHue HAMPSHKCHUS
43 ConpoTuBIiieHHE TPOBOIHUKA. Y ICTHHOE bubmuorexa [JOK
CONPOTHUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuorexa [JOK
IIPOBOJIHUKA OT €0 JIMHBI, IJIOIAAN https://m.edsoo.ru/ff0aa738
MOTNIEPEYHOr 0 CEYEHUs 1 MaTepraa"
45 3aBUCUMOCTb CUJIbI TOKA OT HAIPSIKEHHUS. bubnuorexa LIOK

3akon Oma a1 y4acTka 1enu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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JlaGoparopnas pabora "UccnenoBanue
3aBHCUMOCTH CHJIbI TOKA, HIYIIETO Yepe3

bu6nuoreka IJOK

46
pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa U https://m.edsoo.ru/ff0aa04e
HampsKeHus Ha pe3ucrope”
47 [TocnenoBaTenbHOE U MapauIeaIbHOE
COC/IMHEHHUSI TPOBOJTHIUKOB
Jlabopatopnast pabora "IIpoBepka
48 IIpaBWJIA CJIIO’KEHUS HANIPSKEHUH 1TpU bubnuorexa [JOK
M0OCJIEIOBATEIbHOM COEMHEHUH ABYX https://m.edsoo.ru/ff0aaab8
pe3uctopos”
Jlabopatopnast padota "IIpoBepka
49 I aBII/I)J'Ia zlljm CI/IIj'II)I TOKa an/I P buGmnorexa [OK
P P " https://m.edsoo.ru/ff0aadle
MapajuIeTIbHOM COSTMHEHUH PE3NCTOPOB
Pemenwne 3ama4 Ha MpUMEHEHUE 3aKOHA
50 Owma Ju1st pa3IMaHOTO COSTUHEHUS bubmorexa [JOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTB AJIEKTPUIECKOTO bubmuorexa [JOK
ToKa. 3akoH Jxoymnsa-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OmnpenencHue
52 a60TpI;1 I/Illz/IOHIPIIDOCTI/I aneKTquecxoro buGnnorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUUYECKHUE IIETTH U TOTPEOUTEIN
53 AIIEKTPUICCKON SHEPTHH B OBIT bubmmorera LOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[TonroroBka K KOHTPOJILHOM paboTe 1Mo
54 TeMe "DJIEeKTPUIeCKUe 3apsbl. bubnuoreka [JOK
3apspKeHHBIC TeNNa U UX B3aMMOJICHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIN AyIeKTpUYECKUA TOK"
55 KontponbHas paboTa o Teme bubnuorexa LIOK

"DnexTpuuecKue 3apsibl. 3apsKeHHbIE

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

Tena U ux B3aumonacicTBus. IlocToSHHBIN
aneKkTpudeckuil Tok"/Bceepoccuiickas
MpoBepoYHast paboTa Mpu MPOBEIACHUU C
HCIOJIb30BaHMEM KOMITBIOTEPA

56

ITocTosTHHBIE MAaTHUTEI, UX
B3aMOJIENICTBUE

57

Ypok-uccnenosanue "M3ydenue noneu
HOCTOSIHHBIX MAarHuTOB"

Bubnuoreka IJOK
https://m.edsoo.ru/ff0ac3d0

58

MarauntHoe nojsie. MarautHoe nojie 3eMian
W €r0 3HAaYEHUE JUTA )KU3HU Ha 3eMiIe

Bubnuoreka IJOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarauTHoe nose
3JIEKTPUYECKOr0 ToKa MarHuTHoe mose
KaTYIIKU C TOKOM

Bubnuoreka IJOK
https://m.edsoo.ru/ff0ac1d2

60

[TpumeHeHne >1EKTPOMarHuToB B
texHuke. JlabopaTopHas pabora
"N3yuenune AeiCTBUS MarHUTHOTO TOJISl Ha
MIPOBOJTHUK C TOKOM"

0.5

Bubmuoreka IJOK
https://m.edsoo.ru/ff0ac74a

61

DJeKTpOABHUTraTENb MOCTOSHHOT'O TOKA.
Hcnonp3oBaHue 3JI€KTPOIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA
Tpancmopte. JlaboparopHast pabora
"KoHCcTpyHnpoBaHue U U3ydeHHE pabOTHI
3JIEKTPOJBUTATENS "

Bubmuoreka IJOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbitel @apanes. 3aKoH
3JIEeKTPOMAarHUTHOM MHAYKIuH. [IpaBuio
Jlenna

63

Onexrporeneparop. CriocoObl MomydeHus
AIEKTPUYECKON SJHEPTUH.
DJIEKTPOCTaHIIUHN Ha BO3OOHOBIISIEMBIX
HMCTOYHHUKAX SHEPTUU



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

64

[ToaroroBka Kk KOHTPOJIBHOW paboTe MO
Teme "DJIEKTPUUYECKUE U MAaTHUTHBIC
sIBJIEHUS "

65

KontponbHas pabora o Teme
"DJIeKTpUYECKHE U MarHUTHBIE
apneHus"/Becepoccuiickas mpoBepoyHast
paboTa rmpu nmpoBeneHnr Ha OyMaKHOM
HOCHUTEIe

Bub6nuoreka IJOK
https://m.edsoo.ru/ff0ach14

66

PesepBHrlii ypok. Pabora ¢ Tekctamu 1o
teme "TermoBsie sBieHuUs"

Bubnuoreka IJOK
https://m.edsoo.ru/ff0accse

67

PesepBHrIit ypok. Pabora ¢ Tekctamu 1mo
Teme "I10CTOSTHHBIN JIEKTPUYECKUN TOK"

Bubnuoreka IJOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrIit ypok. Pabora ¢ Tekctamu 1mo
teme "MaraurtHasle gBiaeHus"

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KosmnyectBo yacos JJIeKTPOHHBbIE
Ne Jara nnuppoBLIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bceero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 Mexannueckoe ABHKeHHE. MarepuainbHas 1
TOYKa
5 Cucrema orcuera. OTHOCHTEILHOCTH 1 Bubnuoreka IJOK
MEXaHHYECKOTO JIBFYKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSMOIMHEHHOE TBHKEHUE 1 buommorera [OK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsMonuHeHOe
4 nBrkeHre. CpeHsisi 1 MTHOBEHHAs! 1
CKOPOCTh
5 [IpssmonuueitHOE PAaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JIBH>KEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOIUHEHHOTO
6 paBHOYCKOpeHHOTro nBrxkenwus. [ padhuk 1
CKOPOCTH
JlaGoparopnas pabora "Onpeznenenue
7 CKO peHHE Ten}: npu aBHOpCKO E€HHOM 1 1 bubmmorera [OK
YEROP PP . yerop " https://m.edsoo.ru/ff0adb18
JIBYDKEHHUH 110 HAKJIIOHHOW TJIOCKOCTH
8 CBobOoanoe nanenue Tena. OnbiTel [Namunes 1
PaBHOMEpHOE JBHKEHHE MO OKPY>KHOCTH.
9 Ilepuon plj yacTora 00 ameHHﬁpJ};);HeﬁHaﬂ 1 Eubmorexa ITOK
P P ' https://m.edsoo.ru/ff0ae176
U YIJI0Basi CKOPOCTH
10 LenTpocTpeMuTeNnbHOE YCKOPEHUE
11 IIepBsblii 3akoH HproToHA. BekTop cuisl bubnuorexa IIOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

Bropoii 3akoH HetoTOHA.

bu6nuoreka IJOK

12 PaBHonelicTBytOIIas cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herotona. Cynepno3uiius bubnuorexa [{OK
cuII https://m.edsoo.ru/ff0ae982
14 Pewienuve 3aia4y Ha nprMeHEeHNE 3aKOHOB bubnuorexa [{OK
Hbrorona https://m.edsoo.ru/ff0aeb6c
15 Cina ypyroctit. 3axott Iyka Et?fs?/l;lr?:;;g rcu)/I:anecaZ
16 Peuienue 3anay no teme «Cuna
YIPYTOCTH»
17 JlabopaTopnast pabota «Ompenenenne bubmmorexa [{OK
YKECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cina Tpetis https:// m.edso;.I ru/ff0af738
19 Pemenwne 3amau mo reme «Cuita TpeHUSD» brommorera LOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabora "OmnpenencHue bubmuorexa [JOK
KO3 PUIIMEHTA TPSHHSI CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agad mo TeMe "3aKOHEI Bbutmuoreka IIOK
Hprorona. Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
Cuna TSDKECTH M 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHHE CBOOOHOTO bubmmorera LOK
https://m.edsoo.ru/ff0af044
naJIeHUs
Ypok-koHdpepenius "J[BUKeHHE T
23 BOKPYT T'PaBUTAIIMOHHOIO IIEHTPA
(Conneunas cucrema). 'anaktuxu"
24 Pemenue 3anau no teme "Cuna TsokecTd u bubmuoreka [JOK

3aKOH BCEMUPHOIO TATOTCHHS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[TepBast kocMHuuecKast CKOPOCTb.

bu6nuoreka IJOK

25
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTrepranbHONW TOUKH.

26 AbcomoTHO TBEpAOE Tesno. PaBHoBecue bubnuoreka [JOK
TBEPJOro TeJa C 3aKPEIJIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MomeHT cuibl. LIeHTp TsxecTn
PaBHOBecue MaTepuanbHONW TOUKU.

97 AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPOro Teja ¢ 3aKPErIEHHON OChIO
BpauieHusi. MomeHT cuiibl. LleHTp TsxkecTn

28 Pemenne 3agau mo teme "MOMEHT CHUIIEL. Bubnuoreka IJOK
Hentp TsixecTn" https://m.edsoo.ru/ffob02b4
[TonroroBka K KOHTPOJILHOM paboTe 1Mo

29 TeMe "MexaHUUYeCKOe ABUKEHNE bubmnorexa [IOK

. \ ’ https://m.edsoo.ru/ff0b0408
B3anmopeiicteue Ten
KonTponsHas pabora mo Teme
30 "MexaHn4YecKoe JIBUKEHUE Brbmorera LIOK
N . https://m.edsoo.ru/ffOb06ec
B3anmopeiicTeue Ten
Nmnynse Tena. Umnynbe cunbl. 3akoH
31 COXpaHEHUS UMITYJIbCca. YTIPYroe u Bubmorera LIOK
p ¥ . pyr https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMojeiicTBre
Pemenue 3amad mo Teme "3akoH bubnmnoreka I[TOK

32
COXpaHeHHsI UMIyJbca" https://m.edsoo.ru/ffob096¢c

33 Ypok-koHpepenius "PeakTuBHOS
JIBIKEHUE B IPUPOJIC ¥ TEXHUKE"

bubmuoreka [JOK
34 Mexanndeckasi paboTa ¥ MOIITHOCTb
P t https://m.edsoo.ru/ffob0a84
35 PaGota cuinbl TsKECTH, CUIIBI YIPYTOCTH U bubmuoreka [JOK

CHUJIbI TPCHUA

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaGoparopnas pabora «Onpenenenue
paboThI CHIIBI TPEHHSI P PABHOMEPHOM

36 JIBVDKEHUH TeJIa TI0 TOPHU30HTATLHON
MTOBEPXHOCTH
37 CBs3b sHepruu u padotsl. [lorennnansHas
SHEPrus
38 Kunernueckast aneprus. Teopema o bubmuoreka [JOK
KUHETUYECKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpAaHEHHs SHEPIHU B MEXaHHKE
40 JlabopaTopHas pabora «/3y4yenne 3akoHa bubmmorexa [{OK
COXPaHEHUS IHEPTUL» https://m.edsoo.ru/ffob12fe
41 KonebarenbHo€e IBHMKEHUE U €T0O Bubnuoreka IJOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromiue kojebanus. BeiHyXIeHHbIC bubmuorexa [JOK
konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTiyecKuil U P YyKUHHBIA
MasiTHUKH
VYpok-uccrenoBanue «3aBUCUMOCTh
44 neproaa KoseOaHui OT )KeCTKOCTH bubmmorera LOK
https://m.edsoo.ru/ffob197a
MPYKUHBI ¥ MAaCCHI TPy3a»
45 [IpeBparieHue YHEPruu MPH MEXaHUIECKUX
KoJIeOaHUIX
JlabopaTopHast pabota «Onpenenenne
46 qaCT(iLI Hpneplfoz[a KoneGaﬁull;I bubmmorera LOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKA»
JlaGoparopnas pabora «I[IpoBepka
47 HE3aBUCHMOCTH TIepHOAa KoJeOaHui bubnuorexa LIOK

rpy3a, MOABEIIEHHOr0 K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBOHMCTBA
MEXaHU4EeCKUX BOJH. [IpoaonasHbIe U
MONEPEYHbIE BOJIHBI

bu6nuoreka IJOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenius "MexaHudecKkue
BOJIHBI B TBEpAOM Tene. CelicMuueckue
BOJHBI"

50

3ByK. PacnipocTpanenue u orpaxxeHue
3BYyKa

51

VYpok-uccnenoranue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI"

52

I'poMKOCTE 3ByKa U BEICOTa TOHA.
AxycTHUeCKn pPe30HAHC

53

Ypok-koHbpepenius "YabTpa3ByK u
nH(}pa3BYK B MPUPOJC U TEXHHUKE"

Bubnuoreka IJOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJILHOM paboTe 1Mo
TeMe "3aKOHBI COXpaHEHHUSI.
Mexanndyeckue KoiaebaHus U BOTHBI"

Bubmuoreka IJOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbsHas pabora mo Teme "3aKoHbI
coxpaHeHusi. MexaHn4eckue Kouebanus u
BOJHBI"

56

DIIeKTPOMarHuTHOE TOJIe.
DJEeKTPOMarHUTHBIE BOJIHBI

Bubmuoreka IJOK
https://m.edsoo.ru/ffO0b2abe

57

CBolicTBa QJICKTPOMArHUTHBIX BOJIH

58

Ypok-koHdpepenmus "[kara
AJIEKTPOMAarHUTHBIX BOJH. Mcronp3oBanue
9JIEKTPOMAarHUTHBIX BOJIH JUISl COTOBOM
cBs3H"

bubmuoreka IIOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yueHue cBONCTB
3JIEKTPOMAarHUTHBIX BOJIH C IOMOILBIO

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b2c6¢



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

MOOMIIBHOTO Tesedona"

Pemienne 3agad Ha OonpeaAcICHUEC 4aCTOThI

60
Y JITMHBI 2JICKTPOMArHUTHOM BOJTHBI
DJIeKTpOMarHuTHas IpUpoa CBETA.
61 Cko OI())TB cBeTa Bonfrljogme CBOHCTBA bubmorexa [OK
P : https://m.eds00.ru/ff0b31d0
cBeTa
Wcrounuku csera. [Ipsmonunelinoe
62 aCIIPOCTPAHEHUE CBETA. 3aTMEHUSA bubnnorexa LIOK
pachipocIp ’ https://m.edsoo.ru/ff0b3658
CounHua u JIyHbl
3aKOH OTpa)KEeHHUs CBETa. 3epKala.
63 Pemenne 3amau Ha IpUMEHEHNE 3aKO0HA buGmnorexa [OK
p https://m.edsoo.ru/ff0b38c4
OTpaXKCHUs CBETa
[Ipenomnenue ceera. 3aKOH MPEITOMIICHUS bubmuorexa [JOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TorHOE BHYTpEHHEE OTpaKEHHUE CBETA.
65 Hcnone30Banue OJIHOTO BHYTPEHHETO buGmuorexa LOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaKEHUS B ONITHYECKUX CBETOBOJAX
JlabopaTopHas pabora "HccienoBanue
66 3aBUCHMOCTH yTJIa MPEIIOMIICHUS
CBETOBOT'O JIy4a OT yrJja MmajeHus Ha
rpanuile "Bo3ayx-cTekno""
Ypok-koHdpepennus "Hcnons3oBanne
67 MTOJTHOT'O BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"
bubmuoreka IIOK
68 JInuser. Onrrnyeckas cruiia JUH3EI
https://m.edsoo.ru/ffOb3f2c
69 ITocTpoenre U300payKeHUH B TUH3AX bubmmorexa LHOK
P p https://m.edsoo.ru/ffOb444a
70 JlaGoparopHas pabora "Onpeznenenue bubnuorexa IIOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

(hOKYCHOr O pacCTOSIHUS U ONTUYECKON
CHUJIBI coOMparomei TUH3bI"

https://m.edsoo.ru/ff0b4206

71 VYpok-koHbpepenuus "Ontuyeckue bubnuorexa [{OK
JIUH30BBIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak onTuyeckast cucteMa. 3peHue bubmmorera LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHdpepenmus "JledexTrl 3peHusl.
Kak coxpanuts 3peHue"
Pasnoxxenue Genoro cBeTa B CIIEKTP.
74 Omneitel HetoToHa. Crioxxenue bubmmorera LIOK
https://m.edsoo.ru/ff0cOf4c
CTIIEKTpaJIbHBIX IBETOB. Jlucmepcus cBera
JlabopaTopHas pabora "OmBITHI IO
75 pas3ioxeHuro 0eIoro CBeTa B CIIEKTP 1 bubmmorexa [{OK
BOCIIPHUSITHIO 1IBETA MPEIMETOB MPU UX https://m.edsoo.ru/ff0c0e2a
HaOJIOJICHUH Yepe3 BETOBbIC (GDUITBTPHI"
Ypok-nipaktukym "BonHoBBIE cBOWCTBA
76 CBeTa: ucnepcus, HHTephepeHns u
g pakmms"”
77 Omnwitel Pe3epdopaa u mranerapaas bubmuorexa [JOK
MOZEJb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrymnater bopa. Monens aroma bopa
79 VcnyckaHue U MOTrJIoneHue CBeTa aTOMOM. bubmuorexa [JOK
KBanTsl. JInHeYaThIe CIEKTPHI https://m.edsoo.ru/ff0cl44c
80 Ypok-nipaktukyM "HaOmroieHne CiieKTpoB bubmuorexa [JOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIBI bubmorexa [OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHoro siapa. Hykmonnas bubmuoreka [JOK

MOZENb

https://m.edsoo.ru/ff0c18ac
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bu6nuoreka IJOK

83 PannoaktuBHBIC IpeBpateHust. M30Tomns httos://m.edsoo.ru/ffoclald

84 Pemenue 3amau o teme: "PaanoakTuBHBIE bubmoreka [IOK
npeBpameHus” https://m.edsoo.ru/ffOclbda

85 [Teproxa momypacnana
Ypok-kordpepenuus "PanroakTuBHbIe

86 I/IizIyIIeHI/I:Ib Bpnpupoz[e, MEIHIINHE, bubmmorera LIOK

. https://m.edsoo.ru/ff0c2126
TEXHUKE

87 SnepHble peakuny. 3aKOHBI COXPAHEHHUS bubmuorexa [JOK
3aps10BOr0 M1 MaccoOBOI'0 YHCEN https://m.edsoo.ru/ffoc1c58

88 DHeprusi CBsI3U aTOMHBIX sjiep. CBA3b bubmmorexa [IOK
MacChl M SHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemienne 3amay o teme "SAnepusbie
peakuun"

90 Peakiuu cunTe3a u ieneHus saep. bubmmorexa [IOK
Ucrounnku sneprun CoiHIa U 3BE37] https://m.edsoo.ru/ff0c1e88
Ypok-koHbpepeHmus "SAnepHas sHEpTETHKA.

91 JleicTBYS paIMOaKTUBHBIX M3Ty4CHUN Ha
JKUBBIE OPTaHU3MBI"

[TonroroBka K KOHTPOJILHOM paboTe 1Mo
TeMe "DJIeKTPOMAarHUTHOE TOJIE. bubmuoreka [JOK

92
DNeKTpOMarHuTHbIC BOIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

Kontponbhas paboTa o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHble BOJIHBL. KBaHTOBBIE
sIBJICHUS"
94 [ToBTOpenue, obodmeHune. JlaboparopHbie bubnuoreka [JOK

pabotel o Kypcy "B3aumopeiictBue Ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
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[ToBTOpenue, o6o6menue. Pemenne

bu6nuoreka IJOK

1
95 {)aC‘leTHbIX u Ka‘leCTBE'}'HHbIX 3a/1a4 1o TeMe https://m.edsoo.ru/fOc2572
Temossle nporecchl
IToBTOpenue, obobeHue. Pemenne
Bubnuoreka IJOK
96 pacueTHBIX M KaueCTBEHHBIX 3a/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbIX apurareneit'”
IToBTOpenue, obobeHne. Pemenne
Bub6nuoreka IJOK
97 pacyeTHBIX U KAUECTBEHHBIX 33]1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJ] anekrpoycTaHoBOK"

08 [ToBTOpenue, o6o6menne. Jlaboparopusie 1 1 bubnmorexa [{OK
paboTs! o Kypcy "CBeToBbIe sBIIeHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o6o6menne. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAaHHKE

100 [ToBTOpenue, obo6menne. Pabora ¢ 1 bubmuorexa [JOK
Tekctamu 1o Teme "Konebanus u BoaHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, obo6menne. Pabora ¢ 1 bubmuorexa [JOK
TekcTamu 1o TeMe "CBeToBbIe SIBIEHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menne. Padora ¢

102 TekcTamu 1o TeMe "KBanToBas u siaepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



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-METO/JNYECKOE OBECIIEYEHUE OEPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

o dusmnKka. PusmkKa: 7-i Knacc: 6a3oBblit ypoBeHb: yuebHUK; 3-e n3gaHune, nepepabortaHHoe, 7 knacc/ N. M.
MépbiwKknH, A. N iBaHOB. AKLMOHepHOEe obLliecTBo «M3aaTenbcTBo «MpocselleHme»

METOAUYECKHUE MATEPUAJIBI 1JISA YYUTEJ A

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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