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INOACHUTEJIBHAA 3AITUCKA

[IporpaMmma 1o ¢Qu3MKe HA YpPOBHE OCHOBHOIO OOIEr0 OOpa30oBaHHSs
COCTaBJICHA Ha OCHOBE IIOJIOXKCHUH U TpeOOBaHMU K pe3yJbTaTaM OCBOCHMS Ha
0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTENbHOM MNPOTrpPaMMEI, IIPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM heaepalibHON paboueh mporpaMMEl BOCITMTAHUS 1
KoHuenuuu npenogaBaHus yueOHoro npeamMmera «Pu3mkay.

ConepxaHue mporpaMMEl 10 (H3MKE HaIpaBIeHO Ha (OPMHUPOBAHHUE
€CTECTBEHHOHAYUYHONH T'PaMOTHOCTH OOYYaKIIUXCS M OpraHM3alui0 H3YUYECHUS
(U3NKK HaA JIeATEIBHOCTHOH OCHOBe. B mporpamMmme mo (u3nke YUHUTBIBAIOTCS
BO3MOKHOCTH ydeOHoro mpeamMetra B peanm3zanuu TpedboBanuu PI'OC OO0 k
MJIaHUPYEMBIM JIMIYHOCTHBIM M METAITPEIMETHBIM pe3yJIbTaTaM OOyUYCHHUS, a TaKKE
MEKIPEIMETHEIE CBS3M €CTECTBEHHOHAYUHBIX YUYCOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00II[ero 00pa30BaHUS.

[IporpaMmma mo (pu3MKe yCTaHABIMBAET pacHpelieicHHe yIeOHOT0 MaTepHaa
Mo rojgaM 0OydeHHs (Mo Kjaccam), IpejiaraeT MPUMEPHYHO IIOCIeOBaTEIbHOCTh
M3yUYeHHS T€M, OCHOBAHHYK Ha JIOTUKE Pa3BUTHUS IMPEIMETHOTO COJACpPKAHUS U
Y4€TE BO3PACTHBIX OCOOCHHOCTEN 00 yUarOIMXCHL.

[Iporpamma 1o ¢u3uke pa3paboTaHa C I[CIBIO OKa3aHUS METOJHYCCKOM
MOMOILIM YUHTEIIO B CO3/JaHUU pabouell mporpaMMEI 0 yaeOHOMY IIPEIMETY.

Pu3rKa ABIACTCS CUCTEMOOOPA3YHOIUM I8 €CTECTBEHHOHAYUHBIX Y4E€OHEIX
MPEJIMETOB, ITOCKOIBKY (PU3WIECKHE 3aKOHBI JIC)KAT B OCHOBE IIPOIICCCOB H
SIBIICHUM, M3yJYaeMBIX XHMHeEH, OHOJIoTHell, acTpOHOMHEH M (PU3HYECKOM
reorpadueii, BHOCHT BKJIaJ] B €CTECTBCHHOHAyYHYIO KapTHHY MHpa,
OPeJOCTABISCT HauOojee SCHBIE O0O0pa3lbl NPUMEHECHHS HAY4YHOTO METOoa
MO3HAHUS, TO €CTh coco0a IMOJIYYSCHHUS JJOCTOBEPHEIX 3HAHUIN O MHE.

OjHa M3 IIaBHBIX 3aj7ad (PU3WUIECKOrO 00pa3oBaHUS B CTPYKType OOIIETO
00pa30BaHUsI COCTOMT B (POPMHUPOBAHHHM E€CTECTBEHHOHAYYHOH I'PaAaMOTHOCTH U
MHTEpEca K HayKe y 00yJaroIuXcs.

M3yuenne ¢u3umkun Ha 0a30BOM YpOBHE IIpejIoJiaraeT OBIIaJCHUE
CICAYIOIIUMH KOMIIETEHTHOCTSMH, XapaKTEPU3YIOILUMMH €CTEeCTBEHHOHAYUYHYHO
IPaMOTHOCTE:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIICHMBATh U IIOHUMATh OCOOEHHOCTH HaYYHOTO UCCIIEJOBAHUS;

e UHTEPIPETHPOBATH  JAaHHBIE W HCOOJB30BaTh  HAay4YHBIC
JIOKa3aTeJIbCTBA JIJIS IOJTy4YE€HHUS BEIBOJIOB.

[letn wu3ydeHus ¢(U3UKA HA YPOBHE OCHOBHOI'O!C‘OOGIHIETO '/ 0Opa30BaHUSs
onpeseneHel B KoHIenuuu npenojgaBaHus ygeOHOTronpenmera ««D@u3smuka» B
00pa30BaTEIBHBIX oOpraHu3alnusax Poccuiickonl  Defepaliui, - peaatn3 VX
OCHOBHBIE  OOIIl€00pa30BaTEIBHBIE IIPOTPAMMEL,, . YIBEPKACHHON  PCIICHUEM



Komnernu MunnuctepctBa npocBenieHus Poccuiickont denepanyu (IpoTOKOI OT 3
nexaops 2019 r. Ne [1K4BH).
Heaun m3yyeHus pu3HKuU:

NpUOOpEeTeHUE HHTEpeca M CTPEMICHUS OOyJarouXcs K HayduHOMY
M3YUCHUIO MPHUPOILI, Pa3BUTHE HX HHTEIEKTYaJdbHBIX M TBOPUSCKUX
CITIOCOOHOCTEH;

pa3BHUTHE NPEJICTABISHUH O HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
MCCIIe0BATEILCKOrO OTHOIIEHHUS K OKPYIKAOIIHM SBIICHUSIM;
GopMHUpOBaHHE HAYYHOIO MHPOBO33PEHUS KakK pe3yiabTaTa H3YUEHHS
OCHOB CTPOCHHS MaTEepPHH U (PYHJaMEHTAILHBIX 3aKOHOB (DPH3HUKWU;
¢bopMUpOBaHHE TIPEJCTABICHUH O POIH (PU3MKH IS pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  IIPEJCTABJICHMA O  BO3MOXKHEIX  cdepax  Oynayien
npoeCCUOHAILHON JIEITEILHOCTH, CBSI3aHHOU ¢ (PM3MKOM, IMOJTOTOBKA K
NalbHEHIIeMy OOYUEHHIO B 3TOM HaIlpaBICHUH.

JlocTimkeHHe 3THX IIeJIeH mporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOIO

D6LL[EFG 'DﬁpElBDEElHHH o0OecIieuuBaeTCs PCHICHUCM CJIICAYIOIHX 3a1a4:

NpUOOPETCHUE 3HAHUM O JUCKPETHOM CTPOCHHHM  BEIECTBa, O
MEXaHUYECKAX, TEIUIOBBIX, JJICKTPUUECKUX, MArHUTHBIX U KBaHTOBBIX
SIBJICHUSIX

NMPUOOPETEHNE YMEHHUI OIMCBHIBATL U OOBSICHATH (DHM3MUESCKUE SIBIICHHUS C
MCITOJIB30BAHUEM ITOJTYYE€HHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS MPOCTEHIINX PaCUETHBIX 3ajad ¢
MCITOJIb30BAaHUEM (pHU3TIECKUX MOJIEJIEN, TBOPUYECKHUX 5|
[MPAKTUKOOPUECHTUPOBAHHEIX 3a]1ady;

pa3BUTHUE YMEHUM HAOIIOIAaTh NPUPOJIHBIC SBICHUS U BBIMOJIHSTE OIIBITHI,
nabopaTopHble PpabOTBI M AKCICPHUMEHTAJIbHBEIE MCCICIOBAHHSI C
MCIOJIb30BaHUEM U3MEPHUTEIIBHEIX IIPUOOPOB;

OCBOCHHE NPUEMOB padOTHI ¢ MH(pOpMAIHEH (H3UISCKOTO COJepiKaHusI,
BKJTIOUass HH(MOPMAIUIO O COBPEMEHHBIX JOCTHKCHUSX (DU3HUKH, aHATINU3 U
KPUTHYECKOE OLICHUBaHKUE WH(OPMAIIUH;

3HaKOMCTBO cO chepaMu npodecCHOHAIBHOH JIeATEIEHOCTH, CBI3aHHBIMH
¢ ((u3ukod, M COBPEMCHHBEIMH TEXHOJIOTHSMU, OCHOBAaHHLEIMU Ha
MOCTHIKEHUAX (PU3UUECKON HayKH.

Ha wm3yuenme ¢usmku (0a30BBEIM YpOBEHBL) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHMs OTBOJUTCS 238 yacoB: B /7 Kilacce — 68 yacoB (2 yaca B HeJlenr), B 8

Kiacce — 68 dacoB (2 waca B Henenw), B 9 kimacce — 102 maca (3 waca B, HEJEIIO).

[IpemraraeMelii B mporpaMMe mo (U3HKE MEPEHSHE Ta0OpaTOPHEIX PadbOT M

OIIBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, YUUTEIh JeIacT BblIOOp IIPOBEACHUS



T1a00paTOPHBEIX PAadOT M OIBITOB C YYETOM HHIUBHUIYAJIBHEIX OCOOCHHOCTEH
00OyYarIIMXCs, CIHCKAa AKCIIEPUMEHTAIBHEIX 3aJlaHuM, IIPEJIaracéMbIX B paMKax
OCHOBHOTI'O TOCY/IapCTBEHHOTO 3K3aMeHa 1o (pu3uKe.



COJEPKXAHUE OBYUEHUSA
7 KUIIACC

Pa3zngen 1. ®u3uka v €€ pojib B NO3HAHHH OKPY/KAKIIEro MUpa.

Pu3uka — Hayka O mpupojie. fABieHus npupoabl. PU3NUYECKUE SBIICHUS:
MEXaHUYECKUE, TEIIOBLIE, 3JIEKTPUIECKNUE, MATHUTHEIE, CBETOBLIE, 3BYKOBEIE.

duzngyeckue BelIWUUHEL. M3Mmepenue ¢usnueckux BenuuuH. Dusnueckue
npuOopkl. [lorpenrHocts n3MepeHn. MexayHapoaHas CucTeMa €IMHHUII.

Kax ¢wusmka u Jpyrme ecTeCTBEHHBIC HAyKH HW3y4arOT IIPUPOJY.
EcTecTBeHHOHaAyUYHBIM METO]] TO3HAHUS: HAOIOJEHHE, ITOCTAHOBKA HAy4HOIO
BOITPOCA, BEIIBIKCHUE TUMOTE3, SKCIIEPUMEHT II0 MPOBEPKE TUMOTE3, OOBICHECHHUE
HaOIromaeMoro sBiaeHus. Onucannue GU3NYECKUX SIBJICHHI ¢ TOMOIIBIO MOJICICH.

Hemoncmpauuu.

1. MexaHMYECKHUE, TEIUIOBBIE, JJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHU L.
2. duszuueckue MpUOOPHI U MPOLEAYypa NPIMBIX U3MEPEHUN aHAJIOTOBEIM U
III(GPOBEIM IIPHOOPOM.

Jlabopamopusie padomsl U OnbIMbL,

1. OmnpenencHue LIEHEI JICACHUS IKAILEI U3MEPUTEIHLHOTO IIpHOOpa.
N3mepeHne pacCTOSTHUN.

N3mepenne o0bEMa KUIKOCTH M TBEPAOTO TeEIa.
OnpenencHue pa3mMepoOB MaJIbIX TEJL.

A L

M3MepeHne temriepaTypbl IPU MOMOILUA KHUJIKOCTHOTO TEPMOMETpa U
JaTYUKA TEMIEPATYPHI.

6. IlpoBeneHHEe HCCIENOBAHUS MO IPOBEPKE THMOTE3bI: JTAJIBHOCTH IOJIETA
IapuKa, TYIIEHHOTO TOPU30HTAJIBHO, TEM OOJIBIIEC, YeM OOJIBIIE BEICOTA
ycCKa.

Pasznen 2. IlepBoHaya/ibHbIC CBEACHHUA 0 CTPOCHHUH BeIeCTBA.

CTpoeHue BelllecTBa: aTOMbl W MOJEKYIbl, HX pa3Mepbl. OIBITHI,

JIOKa3bIBAOIIME JJUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBuxkeHHe dacTHIl BemiecTBa. (Bs3b CKOPOCTH JABMIKCHHS 4YacTHI[ C
TeMmiepaTypoi. bpoyHoBckoe nBmxeHue, nuddysus. BsanmojeiicTBHe YacTHIL
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperarHele COCTOSIHMS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU M TBEP]BIX
(KpUCTAIIMYECKUX ) TeI. B3auMoCBsA3bp MeKIy CBOWCTBAMH BEILIECTB B Pa3HEIX
arperaTHBIX COCTOSHMSX M MX aTOMHOMOJIEKYISPHBIM CTpOeHHEeM: /(J)cOO0EeHHOCTH
arperaTHBIX COCTOSTHUU BOJIBI.

HHemoncmpauuu.

1. HaOmoneHnue OpOyHOBCKOTO JBHIKCHUS,



2. HaOmonenue nuddy3un.
3. HabOmonenwe — sABIeHMI,  OOBACHSAIOIIMXCS  TNPHUTSHKEHUEM  WIH
OTTaJKUBAaHUEM YaCTHI] BEILIECTBA.

Jlabopamopuvie padomsl u Onvimol.
1. Omenka [guaMeTpa aToMa METOAOM psoB (C  HCIOJB30BAHHUEM

¢oTorpadmuii).

2. OneITE 110 HAOIHOAEHUIO TEIJIOBOIO PACIIUPEHUS Ta30B.

3. OneITEI ITI0 OOHAPYIKEHUIO NEHCTBUS CUII MONEKYJISIPHOTO MPUTIKEHUS.

Pa3nen 3. /IBu:keHne U B3aUMO/IEHCTBHE TeJI.

Mexanndyeckoe [ABIDKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHIKECHHE.
Ckopoctb. CpelHSSI CKOPOCTh IPH HEpaBHOMEPHOM JBHKEeHHH. Pacuér myTH u
BPEMEHH IBIKCHUSL.

SIBnieHUEe MHEPLMH. 3aKOH HHEpLHU. B3auMojeHCTBHE TEI KaK IIPUUYHHA
M3MEHEHUS CKOPOCTH JIBIXKEHHS Tell. Macca Kak Mepa MHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. (CBsI3b IIJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JMHHIIC
00BEMaA BeIlECTRA.

Cuna kak XapaKTEpHCTHKa B3auMojeHMcTBUS Teld. Culla ynmpyrocTH U 3aKOH

r}’KEl. HBM&pEHHEﬁ CHJIBEI ¢ IIOMOIIBKO JHUHAMOMCTpPA. JIBIeHHE TATOTEHUS M CHJIa
TsoKkecTH. Crta TSKECTH Ha JAPYTUX IIJIIaHCTaX. Bec tena. HeBecomocTs. CnoxeHue

CHUJI, HAPaBJICHHBIX IO OJHOM mpsMoi. PaBHojelicTByromas cwi. Cuia TpeHUSI.

TpeHue CKOIbKEHUSA U TPEHUE TTOKOSA. | pEHNUE B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.

1. HaOmromeHue MeXaHMUEeCKOro JIBIKCHHUS TeJla.

2. M3MepeHune CKOpOoCTH MPSMOJIUHENHOTO JIBUKCHUS.

3. HaOmroneHue sIBICHUS UHEPILIHH.

4. HaOmojeHHue U3MEHEHHMS CKOPOCTH MPU B3aUMOJECHCTBUH TEJl.

5

6

CpaBHEHHE MacC IO B3aMMOJIEUCTBUIO TeJl.
Crno)xeHue CHI, HalTpaBJIEHHBIX 10 OJHON MPSIMOM.

Jlabopamopusie padomsl U OnbIMBbL.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOI'O ABHIKEHHUS (IlIapuKa B JKUJJKOCTH,
MOJICIIH SJIEKTPUUYECKOr0 aBTOMOOWIISL M TaK Jlajiee).

2. OnpeneneHue CpeIHEU CKOPOCTH CKOIBXKEHHS OpycKa WIM MapuKa IO
HaKJIOHHOM INIOCKOCTH.
OnpeneleHue INIOTHOCTU TBEPIOTO TeEaA.

4. ONBITEI, JIEMOHCTPHUPYIOIIHME 3aBUCHMOCTEL pacTsKeHHUS (IedopMaliuu)
OPYKUHBI OT IIPUIOKEHHOMW CHIIBL

5. ONBITBL, JEMOHCTPUPYIOILME 3aBUCUMOCTb CUJIBL TPCHHUS CKOJBKEHUS OT
Beca Tella M XapaKTepa COIPUKacaroUXcs MOBEPXHOCTEH.

Pa3nen 4. /lapiaenne TBEPABIX TeJL, JKHAKOCTEH B ra3oB.



HHBJIEHHE. CrrocoOFnl YMCHBIICHHA U YBCIIHMYCHHWA TdBJICHHA. HHBJIEHHE rasa.

3aBUCHUMOCTE JaBJICHHMA TI'da3da OT DﬁLéMH, TCMIICPATYPHIL. Hﬂpﬂﬂﬂqﬂ JaBJICHHWA

TBépﬂLIMH TCJIaMH, XKHUJIKOCTAMH H TI'd3daMH. 3axoH Ilackamng. IlmesmaTtuueckue

MAaIlIUHBL. 3aBUCHUMOCTDL JaBJICHHUA KHIKOCTH OT FH}’6HHLI. FHHPDCTHTHqECKHﬁ

napajokc. CooO1aroniuecs cocyabl. I napaBIHdecKUe MEXaHU3ME.

Atmocdepa 3emnn um aTMocepHOE JaBICHHE. [IpUUMHEBI CYI[ECTBOBAHUS

Bo3AymHOH oOoouku 3emiu. Oneir Toppuuenmu. M3mepenne aTtMmochepHOTo

JaBJICHHM . 3aBHCUMOCTD HTM'DC(bﬂpHDFD HaBJICHHUSA OT BBEICOTEI HA/l YPOBHCM MOPA.

[IpuOOpE! IS U3MEepeHUsT aTMOC(EPHOTO JIABICHUS.
JIEUCTBUE JKUIKOCTH U Ia3a Ha IOTPYKEHHOE B HUX TEJI0. BeITalkuBaromas

(apxuMenoBa) cuna. 3akoH Apxumea. IlnaBanue ten. Bo3gyxonnaBaHue.

Hemoncmpauuu.

o kA w N R

™~

3aBUCUMOCTE JIaBJICHUS ra3a OT TEMIIEPaTyPHI.

Ilepenaua maBiIeHUs KUIKOCTHIO U Ta30M.

CooOaronuecs cocy/ibl.

['mapaBnuueckuu mpecc.

IIposiBieHHe JIeHicTBUS aTMOC(EepHOTO JJaBICHHSL.

3aBUCHMMOCTE BBITAJIKUBAIOIIEH CHUJIBI OT OOBEMa IIOTPYKEHHOM YaCTH
TEJIa ¥ MJIIOTHOCTHU XUJKOCTH.

PaBEHCTBO BBITAJIKUBAIOILIEN CUJIBI BECY BRITECHEHHOM KM IKOCTH.
YcnoBue IUIaBaHUs TEN: IUIAaBAaHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIILIEHUS MIIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuuie padomsl u onsimol.

1.

ccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BbEMA MOIPYKEHHOU B
KUIKOCTh 4aCcTH TeJIA.

OnpenencHue  BBITAIKMBAIOIIECHM  CHJIBLI, JICUCTBYIOILIEM Ha  TEJo,
MIOTPYKEHHOE B KHUJIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILIEHU CUIBI, JEUCTBYIOILIEH HA TEJIO
B JKUJIKOCTH, OT Macchl TeJia.

OneITBEL, JEMOHCTPUPYIOIIHME 3aBUCHMOCTL BBITAJIKHUBAIOIIEH CHIJIBI,
JNEUCTBYIOILIEM Ha TEJIO B JKHIKOCTH, OT OO0OBEMa MOrPyKEHHOU B
KUJIKOCTB 4aCTH Te€Ja M OT IIJIOTHOCTH KHUIKOCTH.

KoHcTpyupoBaHHEe apeoMeTpa WIM KOHCTPYUPOBAHHE JIOAKHM U
OMpPEETIEHUE €€ TPY3OMOIBEMHOCTH.

Pa3nen 5. Pabora 1 MONITHOCTH. JHEPrus.

Mexanuueckas padbora. MOITHOCTE.

IIpocTele MEXaHM3MBI: pblUar, OJIOK, HaKJIOHHa, ILIOCKOCTh. ., [IpaBuio
paBHOBecHsl pbruara. IIpumMeHeHue mpaBuiia‘paBHOBECUS ~phluara K OJIOKY.



«3o0moroe mpaBwio» MexaHuku. KIIJI mpocteix wMexanusmoB. IIpoctwie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasgs dHeprusi. KuHeTHueckas W TNOTCHIMAJIbHAs JSHEPIrus.
IIpeBpaleHue OJJHOTO BH/ja MEXaHUUECKOW SYHEPTUH B JIPYrod. 3aKOH COXpPaHEHHMS
SHEPTUU B MEXaHUKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie padomsl U OnbIMbL.

1. Omnpenenenue paObOTHI CHUIIBI TPEHUS IIPHU PABHOMEPHOM JIBHKECHHH Tella

10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.

2. HccnemoBaHue yCIIOBUM PaBHOBECHUS phlUara.

3. HNzmepenue KI1J] HaKTOHHOU MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHECHUS MEXaHUUYECKOU SHEPTHUH.

8 KUITIACC

Pa3nen 6. TemioBbie siBJICHUS.

OCHOBHBIE TMOJIOKEHHUS MOJIEKYJIIPHO-KMHETHUECKON TEOPUH CTPOCHMS
BellecTBa. Macca W pa3Mepbl aTOMOB W MOJEKYI. OIMNBITBEI, MOATBEPIKIAFOIHAE
OCHOBHBIE ITOJIOKEHUS MOJICKYJIAPHOKUHETUUECKOU TEOPHUM.

Mopgenu TBEPAOro, KHUIKOTO M Ta3000pa3HOr0 COCTOSHUM BEILECTBA.
Kpucrammnueckue u amopdusie Teaa. OObsICHEHNE CBOMCTB Ia30B, KHUJIKOCTEH H
TBEPABIX TEJI Ha OCHOBE IIOJOXKEHUU MOJIEKYIIIPHO-KUHETUYECKOU TEOPHH.
CMmauMBaHHE M KallMJUISPHBIE SIBICHUS. TeIJIOBOE pacIIMpeHUE U CKATHE.

Temmeparypa. CBsizp TemMnepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKCHHS
gacTull. BHyTpeHHSS »sHeprus. (CmocoObBl HM3MEHEHHS BHYTPECHHEH OSHEPIHUM:
TEIIOTIEpEIayua 51 COBEPIILICHUE pabOTEL Bunsl TEILIOTIEPE/IAU N
TEIJIONIPOBOJHOCTh, KOHBEKIIUS, N3JIyYCHHUE.

KomnuecTBO TEILTOTHL. Y A€lIbHAS TEINIOEMKOCTH BEIIECTBA. 1E€II0O00OMEH U
TEIUIOBOE pPAaBHOBECHE. YpaBHEHHE TeEIUioBoro OamaHca. IlmaBaeHwme w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIEJIbHAs TEIUIOTa IIJIaBJICHUS.
ITapooOpazoBanue u kKoHaeHcauus. HMcmapenwe. Kumenwe. YienbHasi TeIlioTa
mapooOpa30BaHUs. 3aBHCHMOCTL TEMIICpPaTyphl KHIICHHS OT aTMOC(hEPHOTO
JTaBJICHUSI.

BrnaxHOCTE BO31yXa.

DHeprus TOILUIMBA. Y JIeJIbHAs TEILIOTa CrOpaHUs.

IIpuHnuner padoTel TemaoBweIX Auratened KIIJ[ TemmoBoro pBurartels.
TemioBele ABUTATENH U 3alllATA OKPYIKAKOILIEN CPEJIBL.

3aKOH COXpaHEHUS U MIPEBPAILCHUS SHEPrUuM B TEMJIOBBIX TIpoIeccaXx.

HHemoncmpauuu.

1. HaOmonenue OpOoyHOBCKOTO JBHIKCHUSL.



A L

Habmronenune nuddy3nun.
HaOmroieHue ssBI€HUMM CMadyMBaHUS U KalUJUISPHBIX SIBICHMI.

HaOmroneHne TenaI0BOro paciupeHus Tell.

3MeHeHHe AaBlIeHHUS ra3a IpHM W3MEHEHHH OO0OBbEMAa M HarpeBaHUU WIU
OXJIaKJICHUH.

IIpaBuia u3MepeHUs TEMIIEPATYPHI.

Buibl Tenionepenayn.

Oxnaxx/IeHHe IpU COBEPILEHUH PaOOTHI.

HarpeBaHnue npu coBeplll€eHUN pabOThHI BHEIIHUMHU CHUJIAMHU.

. CpaBHEHHE TEIIJIOEMKOCTEHN pa3IUIHbBIX BEIIECTB.

. HaOmronenne xuneHus.

. HaOmroieHHe MOCTOSSHCTBA TEMIIEPATYPEl MIPH ILUIABICHH.
13.

Moenu TeniaoBRIX JIBUTATEIICH.

Jlabopamopusie padomsl U OnbImMbL,

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYIKEHUIO JIEUCTBUS CHII MOJIEKYJIIPHOIO ITPUTSIKCHUS.
OnBITE IO BBIPAILMBAHUIO KPHUCTAJLJIOB IIOBAPEHHOM COJIH HIIM caxapa.
OneITEl 0 HAOMIOJEHUIO TEIMJIOBOTO PACIIUPEHMS Ta30B, KUJKOCTEH H
TBEPIBIX TEIL.

OnpeneleHue NaBICHUS BO3AyXa B OaJIJIOHE IIITPHUIIA.

OnbITE, JEMOHCTPHUPYIOIIHUE 3aBUCHUMOCTL JIaBJICHHS BO3JyXa OT €TI0
00BbEMA M HATPEBAHU S WIH OXJIAXKICHH .

ITpoBepka runote3sl TMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JXUJKOCTH
B TEPMOMETPHUUYECKON TPYyOKe OT TeMIepaTyphl.

HaOmroneHne w3MeHeHMsT BHYTPEHHEHM OSHEPTUM TeEjJa B pe3ynbTaTe
TEILIoNepe1aui U paOOThI BHEIITHUX CHIT.

HccneqoBanue SBICHHMS TEINIOOOMEHA MNpPU CMEIIMBAHWUU XOJOJHOU U
TOPSYEN BOJIHL.

OnpenencHUE  KOJMYECTBA  TEIUIOTBI, IIOJy4€HHOTO BOJOM  TIPH
TEILIOOOMEHE ¢ HarpeThIM METAJNIMYECKUM LIWIHHIPOM.

OnpenencHue yaelIbHOM TEILIOEMKOCTH BEILIECTBA.

MccnenoBanue mpoliecca uCnapeHusl.

OnpenelleHHe OTHOCUTEIBHOM BIaXKHOCTH BO3yXa.

OnpenelieHuEe yA€ILHOM TEIIOTHI IIJIaBJICHUS JIbIA.

Pa3znen 7. DieKTpuYeCKHEe H MATHUTHBIE SIBJICHHS.

DNeKkTpu3anus Tel. /[Ba pojga sneKTpHUYECKHX 3apsjgoB. B3aumonaencTBue

3apAKCHHBIX  TCII. 3aKoH K}’J’I'DHH (BHBHCHMGCTB CHJIBI B3daMMO/]] CHCTBUSI

3apSKEHHBIX TeJI OT BEJIMUMHBI 3aps OB U PACCTOSHUS MEKY, TeHaMu).
DOnekrpudeckoe nojie. Hampspk€HHOCTE 'dftekTpruucckoro’ most, TpuHnun

CYIICPIIO3UIHNH IICKTPHUYCCKHX [10JIEU (HEI Ka49CCTBCHHOM }’pGBHE).



Hocurenu snekTpuuecKUX 3apsioB. DIEMEHTAPHBIM 3IEKTPUUECKHAM 3apsil.
Ctpoenne aroma. IIpoBOOHMKM W JIUAJIEKTPUKH. 3aKOH  COXPaHEHUS
IEKTPUYIECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCIOBHUS CYILUECTBOBAaHUS SJIEKTPUUECKOIO TOKA.
IcTOYHUKN MOCTOSHHOIO TOKa. JIeMCTBUS SIEKTPHUUYECKOrO TOKa (TEIUIOBOE,
XHUMHYECKOE, MATHUTHOE ). DJIICKTPUUESCKHUN TOK B KHIKOCTIX U ra3ax.

OnekTpuueckas Lenb. C(Cuiaa  Toka.  DIEKTPUUECKOE  HapsIKCHHUE.
ComnpoTHBJIEHHE MPOBOJHUKA. Y JE€IbHOE CONPOTHUBIICEHHUE BellecTBa. 3akoH Owma
s ydactka Henu. llociemoBaTeslbHOE UM MapallIeIbHOE  COEIUHEHUE
[TPOBO/ITHUKOB.

Pabora ¥ MOIHOCTE OIEKTpPUUECKOTO Toka. 3akoH Jxoyns—JleHia.
DICKTPUIECKHUE IIENHU U MOTPEOUTENHN INEKTPUUSCKOU SHEPruu B OBITY. KopoTkoe
3aMbIKAHUE.

IlocTossHHBIE ~ MarHWTBIL.  B3auMOJIEMCTBHUE  IIOCTOSIHHBIX ~ MarHWTOB.
MaruuTtHoe noJsie. MaraurHoe mojae 3eMJIM M €ro 3HaueHHE IS JKU3HU Ha 3eMIIE.
Onelr  Opcrema. MarautHoe 1moJie  S3JIEKTPUUECKOro Toka. [IpuMeHeHue
JIEKTPOMArHUTOB B TEXHHUKE. /[eCTBUE MAarHUTHOI'O MOJIS Ha IMIPOBOJHHUK C TOKOM.
DIICKTPOJABUTaTENb IIOCTOSIHHOTO ToKa. HMcmonabp30BaHME 3JIEKTPOIBUIaTEICH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel @apajes. fABaeHue 3JIeKTpOMarHuTHOM MHAYKIMU. IIpaBuao JleHIa.
DIJIEKTPOreHEPATOP. CriocoOmI IOy YEHUS EKTPUIECKOU SHEPTHH.
DJIEKTPOCTAHIIUU HA BO30OHOBIISIEMBIX UICTOUYHHUKAX SHEPTHUH.

Hemoncmpayuu.

1. DJIEKTpU3aLMs Tell.

2. J1Ba pojia 3JIEKTPUYECKUX 3aPsI0B U B3aUMOJIEUCTBUE 3aPSIKECHHBIX TEJI.
3. YCTPOMCTBO U JICUCTBHUE IEKTPOCKOIIA.

4. DJIEKTpOCTaTHIECKas WHIYKIIHS.

5. 3aKOH COXpPaHEHHS SJICKTPUUECKHUX 3apsI0B.

6. IIpOBOIHUKYU U JUDIIEKTPUKHU.

7. MopaemupoBaHHUE CHUIIOBBIX JIMHUU 3JIEKTPUIECKOTO MOJIS.

8. VMCTOYHUKHU ITOCTOSHHOTO TOKA.

9. JIEeMCTBHUA 3JICKTPUUECKOTO TOKA.

10. DIEKTPUUESCKUM TOK B KHIKOCTH.

11. 'a30BBIN pa3ps.

12. MI3MepeHne CUilbl TOKa aMIIEpMETPOM.

13. MI3MepeHune 3JIEKTPUYECKOTO HAMPSIIKEHUS BOJIBTMETPOM.

14. PeocTaT 1 Mara3vH COMPOTUBICHUU.

15. B3auMoJIeMCTBUE TIOCTOSHHBIX MAarHUTOB.

16. Mo1eTMpOBaHHUE HEBO3MOXHOCTH pa3JCICHUS IIOJHCOB MATHUTA.



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

25.

MoenupoBaHMe MarHUTHBIX IMOJIEH IMMOCTOSIHHBEIX MarHUTOB.

OneIT DpcTena.

MarsauTHoe moje ToKa. JJeKTPOMarHHuT.

JlelicTBME MAarHUTHOT'O MOJISI Ha MPOBOIHUK C TOKOM.

DIJICKTPOIBUTATEb IIOCTOSSHHOTO TOKA.

MccneqoBanue SBIACHUS JICKTPOMArHUTHOM UHTYKIIHH.

OneiTel @apajes.

3aBUCUMOCTh HAIpaBJICHHS HWHAYKIHOHHOTO TOKa OT YCIOBHH €ro
BO3HHUKHOBEHHMS.

DIJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomsl u Onvimol.

1.

o o~ W

10.
11.

12.

13.

14.

15.

16.

OneITel 10  HAOMIOJCHUIO JIIEKTPpU3ALMUA TEI HHAYKIUEH U MpHU
COIIPUKOCHOBEHUM.

HNccnenmoBanue JEUCTBUS DJIIEKTPUUECKOTO TIOJII Ha IIPOBOJIHUKU U
JIUBJIEKTPUKH.

COopka u mpoBepKa paOOTEI YEKTPUIECKOHN LIENH ITOCTOSHHOIO TOKA.
M3mMepeHue u peryJiupoBaHUe CHUIIBI TOKA.

M3MepeHne U peryJIupoBaHUE HATPAKECHUA.

HccrnenoBanue 3aBUCMMOCTHU CWIBI TOKa, HIYILETO 4EPE3 PEIUCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSIIKEHU ST HA PE3UCTOPE.

OnBITHL, JIEMOHCTPHUPYIOILIHE 3aBUCUMOCTh MEKTPUIECKOTO
COIIPOTHUBIICHUS TIPOBOJHUKA OT €ro JJHMHBI, IUIOIIAAU ITOIEPEUYHOTO
CEYECHUS U MaTepHaa.

[IpoBepka mnpaBuiIa CIOXKEHHS HANOPSIKEHUN IIPU IIOCJIEJOBATEIILHOM
COCIUHECHUM IBYX PE3UCTOPOB.

I[IpoBepka mpaBuia JIsi CWIBI TOKAa MpPH MapajuIe]IbHOM COEIUHEHUU
PE3UCTOPOB.

OnpenencHue padOTHI AJIEKTPUYECKOTO TOKA, UYILIETO YEPE3 PEZUCTOP.
OnpenencHUE MOIHOCTH SJIEKTPUUECKOTO TOKa, BBUICISEMOM Ha
pE3UCTOpE.

HccnenqoBanue 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO YEPE3 JIAMIOUYKY, OT
HaPsDKEHUSA Ha HEWH.

Onpenencuue KI1J[ HarpeBaTensi.

MccnemoBaHue MarHUTHOTO B3aMMOJIEUCTBUS IMTOCTOSHHBIX MAarHUTOB.
M3yuyeHrne MarHurHOro T1ojdsl IIOCTOSSHHBIX MAarHMTOB IIPU  HUX
O0O0BEIMHEHUH U Pa3/ie/ICHUM.

HccnenoBanue JEUCTBUS SJIEKTPUIECKOTO TOKA HA, MATHUTHY O CTPEIIKY.



17. ONIBITEI, JAEMOHCTPUPYIOILUE 3aBUCUMOCTH CHJIBI B3aHMOJICUCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIBI TOKa M HaIpaBJICHUS TOKa B
KaTYIIIKE.

18. MI3ydeHue NeUCTBUS MarHUTHOIO I1OJIS HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHupoBaHHEe U HU3y4eHHE PaOOTEI 3JICKTPOIBUTATES.

20. M3mepenne KI1J] anekTpoaBUrareIbHOU YCTAaHOBKHU.

21. ONBITEL IO MCCIENOBAHMUIO SBJICHHUS JJIEKTPOMArHUTHOU WHIYKIIHH:
HUCCIIEIOBAHUE W3MEHEHUM 3HAUYCHUS U HampaBJIEHUS WHIYKIIMOHHOTO
TOKaA.

9 KUITACC

Pa3znen 8. Mexannueckue siBjeHHs.

Mexanndyeckoe JBHKEeHHE. MarepualbHas Touka. (CucremMa OTCUETA.
OTHOCHUTENBEHOCTE MEXAaHHMYECKOTO [BHIKCHUS. PaBHOMEpHOE NPSIMOJIHMHEHMHOE
nBmxkeHne. HepaBHOMepHOE NpsiMonnMHEeNHOe ABHkeHHE. CpelHsAsS U MTHOBSHHAas
CKOPOCTBH TeJjia IIPU HEPABHOMEPHOM JIBUKEHHUM.

YckopeHue. PaBHOYCKOpeHHOE IMpsSIMOJIMHEHHOEe JBHKeHHe. (CB0OOOIHOE
nageHue. OneITh ['amies.

PaBHOMEpHOE NBMIKCHHE MO OKPYKHOCTH. [lepmon m dacTtora oOpallleHHS.
JIuHeNHas U yrjioBasi CKOpOCTHU. LIeHTpOCTpEeMUTEIEHOE YCKOPEHHUE.

IlepBein 3akoH HeroTOoHa. BTropon 3akoH HerotoHa. I'petnn 3akoH HeroToOHA.
[TpuHIUAT CYTIEPITIO3ULIUN CHIL.

Cuma ynpyroctu. 3akoH ['yka. Cuita TpeHHS: cHIla TPEHHS CKOJIBKEHUS, CHUJIa
TPEHUS MOKOS, JPYTUE BUABI TPCHUS.

Cuma TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. Y CKOPEHHE CBOOOIHOTO
nafgeHus. J[Bmxenue miaHeT BOKpyr Comnna. IlepBas KOCMHUECKasi CKOPOCTE.
HeBecoMOCTE U IEPETrPY3KM.

PaBHOBecue MaTepualbHON TOUKH. AOCOIHOTHO TBEpjoe Teao. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIUIEHHOU OCBIO BpallleHUus. MOMEHT CUIIbL. LleHTp TakecTH.

Nmnynee Tema. M3ameHenue ummylibca. MMmynbe CHIBL 3aKOH COXpaHEHUS
UMIyJIbca. PeaKTUBHOE BUIKEHUE.

Mexanndeckasi paboTa M MOIIHOCTE. PaboTa cui TsSKeCTH, YNPYTroCTH,
TpeHus. CBs3b SHEPruu M padoTHL. [loTeHIMAILHAS SHEPrUus TEa, IMOJHITOTO HaJl
MOBEPXHOCTHLIO 3eMJIU. [loTeHIIManbHas SHEPTHUS CKATOU MPYKUHBL. KnHEeTHUecKas
SHEeprusd. TeopeMa O KHHETHYCCKOW SHEPIrHH. 3aKOH COXPaHEHHS MEXaHHUUECKOU
SHEPTUMH.

Hemoncmpayuu.

1. HaOmroeHMe MEeXaHUYECKOTO JBHIKEHUS TEHa OTHOCHUTENBHO PA3HBIX TE

OTCYETA.



A

8.
S.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE NYTEUM M TPACKTOPUM JBMKEHHS OJHOIO M TOTO K€ Tella
OTHOCHUTEJILHO pa3HBIX TEJI OTCUYETA.

M3MepeHre CKOPOCTH U YCKOPEHUS IIPSAMOJIMHEMHOTO JIBUKECHUS.
MccnenqoBaHue NMMPU3HAKOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

HaOmroneHue IBUKEHHS Tella O OKPYKHOCTH.

HaOmoneHne MeXaHu4eCKUX SIBICHUM, MPOUCXOISIIIHNX B CUCTEME OTCUETA
«Temexxkka» 1pu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHKECHUH
OTHOCHTEJIBLHO KaOuHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOpPEHHUS Tela OT MacChl Teja M JICMCTBYIOILEH Ha HETO
CHUJIEL.

HHﬁHIDﬂEJHHE paBCHCTBA CHJI ITPH BBHHMGﬂEﬁCTBHH TCJI.
M3MeHeHue Beca Tela ITPH YCKOPCHHOM JIBHXKXCHHH.

Licpciada UMITyJIbCa ITpH BSHHMDﬂEﬁCTBHH TCJL.

[IpeoOpa3zoBaHUs S3HEPTUU ITPH B3aMMOICUCTBHUH TEJI.

CoxpaHeHHE UMITYJIbCa ITPH HEYIIPYTOM B3aHUMOICHCTBHH.

CoxpaHeHHE UMITYJIbCca ITPH a0CONOTHO YIIPYTIOM B3aUMOICHCTBHH.
HaOmroneHne peakTUBHOTO JIBUYKCHUS.

CoxpaHeHHE MEXaHUYECKON SHEPTUU MPU CBOOOTHOM IaJJ€HUM.
CoxpaHeHHE MEXaHUUYECKOM YHEPTUH MPHU JBUKCHUU TEIIa MO JSHCTBUEM
IPY>KHHBI.

Jlabopamopusie padomsl U OnbIMbL.

1.

KoHcTpyupoBaHMe TpakTa IS pa3roHa W JIaJIbHEHIIEr0 PaBHOMEPHOTO
NBKCHUS [IApUKA WIH TEJICKKH.

OnpenencHue CcpeJHEH CKOPOCTH CKOJBXKEHHUS OpycKa WA JBUKCHHS
[IIapHrKa M0 HaKJIOHHOU IIJIOCKOCTH.

OnpenelleHUe YCKOPEHHS Tella IIPH PAaBHOYCKOPEHHOM JIBIKCHUM IIO
HAKJIOHHOM IJIOCKOCTH.

MccnenqoBaHne 3aBUCUMOCTU ITYTH OT BPEMEHHM IIPHU PaBHOYCKOPEHHOM
JIBHKEHUN 0€3 HadaJIbHOW CKOPOCTH.

IIpoBepka THUIOTE3BI: €CIAM NPH PABHOYCKOPEHHOM [JBHKEHHH 0Oe€3
HA4aJbHOU CKOPOCTH MYTH OTHOCATCS KaK PsiJi HEYETHBIX YUCE, TO
COOTBETCTBYIOIIIUAE ITPOMEKYTKU BPEMEHHU OJIMHAKOBBI.

HMccnenqoBaHne 3aBUCUMOCTH CHWJIBI TPEHUS CKOJBXKEHHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUS.

Onpenenenne ko3P (UIINCHTa TPEHHUS CKOJIBKCHUS.

OnpenencHue KECTKOCTH MPYKUHEL.

OnpenencHue paOOTHI CHJIBI TPEHUS MPU PAaBHOMEPHOM - ABHKEHUU Teja
IT0 TOPHU3OHTAJIBHON TIOBEPXHOCTH.



10. Onpenenenue paOOTBI CHIIBI  YIPYIOCTH IIPH IOJABEME TIpy3a C
HCIIOJIL30BAHUEM HEMOJABUKHOTO U MOJIBUKHOTO OJIOKOB.

11. MI3ydeHne 3aKoHa COXpaHEHHUS SHEPTrUH.

Pazmen 9. Mexannueckue K0J1e0aHUA U BOJTHEI.

KonebatenbHoe nBmkeHne. OCHOBHEIC XapaKTEPHUCTHUKH KOJICOaAHUM : TIEPUOI,
gacToTa, aMIUIUTy/la. MaTeMaTHUeCKHM U NMPYKUHHBIM MasiTHHUKU. [IpeBpallieHue
YHEPTUH NMPHU KoleOdaTeILHOM JBIKSHUM.

3aTyxaolue  KojcOaHHS. BeIHy)XIeHHBIE  KOJICOaHUS. Pe3oHaHc.
Mexanndeckue BoJHBL (CBoiicTBa MexaHHdecknx BoJH. IIpojionbHBIE U
molepedyHble BOJHBL. J[IMHA BOJHBI M CKOPOCTH €€ pacmpocTpaHeHHS.
MexaHndecKkHe BOJIHBI B TBEPJIOM Telle, CeMCMHUYeCcKHe BOJTHEL.

3Byk. I'poMKOCTE 3ByKa M BeICOTa ToHa. OTpaxkeHue 3ByKa. MuDpazByk u

YJIBTPa3BYK.
Hemoncmpauuu.
1. HaOmromenue konmebGaHMU TEI MOJ JEUCTBUEM CHIIBI TSKECTH WU CHIIBI
YIIPYTOCTH.
2. HabGmronenue konebaHUM rpy3a HA HUTH U Ha MIPYIKUHE.
3. HaOmromeHue BBIHYXKICHHEIX KOJICOaHUM U pE30HAHCA.
4. PacmpocTpaHeHHE MPOJOIBHEIX U ITONEPEUHEBIX BOJIH (HA MOJCIIH).
5. HaOmrogeHue 3aBUCUMOCTH BBICOTEI 3BYKa OT YaCTOTHI.
6. AKYCTHUECKHUH PE3OHAHC.

Jlabopamopusie padomsl U OnbIMBbL.
1. OnpenmeneHue 4dYacTOTBl U TNepuojJa KoiaebaHUN MaTeMaTHUYECKOTO
MasITHUKA.
2. OnpeneneHUe 4acTOTH U IIEpHUOJa KOJICOaHUM IIPYKUHHOTO MasTHHUKA.
3. HMccaenoBaHue 3aBUCMMOCTH MEpHOJa KOJICOAHMN MOJABEIICHHOTO K HUTH
rpy3a OT JJUHBI HUTH.
4. HccnemoBaHue 3aBUCUMOCTH II€pHOa KOJI€OaHUH MPYKUHHOTO MasSTHHKA
OT MaccChl I'py3a.
5. IIpoBepka He3aBUCHMMOCTH II€pHOAa KoJaeOaHUI I'py3a, MOJBEIICHHOTO K
HUTH, OT MaCCHI Tpy3a.
6. ONBITE, JIEMOHCTPHPYIOILME 3aBUCHMOCTBH Iepuoja  KojaecOaHUM
OPYKUHHOIO MasiTHUKA OT MacChl I'Py3a M KECTKOCTU IPYKHUHBEI.
7. H3MepeHue ycKopeHHUs CBOOOHOIO MaJICHHUS.
Pa3znen 10. JieKTpoOMarHuTHOE 1MOJIE€ H JIEKTPOMATHHTHBIE BOJIHBIL.
DJIEKTPOMAarHUTHOE  Mojie.  JJEKTpOMarHuTHele  BoaHBL. ~ (CBolicTBa
3JICKTPOMAarHuTHBRIX BoJH. Illkama 5IeKTpOMarHWTHBIX . BOJH,, KICIIOAB30BaHNE
3JICKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBS3H.



DNIeKTpoMarHuTHas npupoja cBeTta. CKopocTh cBeTa. BOIHOBEIE CBOMCTBa
CBeTa.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE cBOHCTBA CBETA.

Jlabopamopusie padomsl U OnbIMbL,

1. M3yueHue CBOUCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOILBK) MOOMJIBHOIO

TenedoHa.

Pasznea 11. CBeToBBIC IBJICHHUS.

JlyueBas MOJIEJIb CBeTa. HUcTouHukn CBETa. [TpsamonuHenHOE
pacnpocTpaHeHue cBeTa. 3aTMeHus Comnnna u JIyael. OTpaxenue cBeta. I[lmockoe
3€pKaI0. 3aKOH OTpaXKCHHUS CBETA.

IIpemomiieHnue cBeTa. 3aKOH IpelIoMIIeHHUsI cBeTa. IlonHoe BHYTpEeHHEE
OTpa)K€HUEe cBeTa. FVICIoNMb30BaHUE IIOJHOIO BHYTPEHHEIO OTpPaKEHUS B
OIITUYECKUX CBETOBOJaX.

Jluaza. Xonx nydedr B jmH3e. OnTHueckas cHcTeMma QpoToamnmapara,
MHUKPOCKOIIa U Telleckoma. [J1a3 Kak omnThU4YecKass CHUCTEMA. DbIM30pyKOCTE U
IaJIHO30PKOCTE.

Pasznoxkenue Oemoro cBeta B cnekrp. Oneitel HeroToHa. CroxeHue
CIIEKTPaAJILHBIX IIBETOB. /[MUCciEpCcHUs CBeTA.

Hemoncmpayuu.

[TpamonrHENHOE pacIpOCTPaHEHUE CBETA.
OtpaxeHue cBeTa.

L10JIVHCHHC HEDﬁpHH{EHHﬁ B INTIOCKOM, BOTHYTOM H BBIITYKJIOM 3CpKaJiaXx.

[IpenomieHuEe cBETA.

OnTU4ecKuil CBETOBOJI.

Xo0J1 Iy4ed B cOOMparoIle JTUH3E.
XO0Jl Ty4eH B pacCEUBAOILICH JIMH3E.

110JIVHCHHC HBDﬁpHH{EHHﬁ C ITOMOILIBRO JIMH3.

L 0 N O U A W NP

[TpuHmn qelcTBus poToanmapaTa, MUKPOCKOITA U TEJISCKOIIA.

10. Mojenb ri1asa.

11. PazmoxxeHmne Oe1oro cBeTa B CIICKT).

12. IlonydyeHue Oea0ro cBeTa IMpHU CJI0KECHUU CBETA pa3HBIX I[BETOB.

Jlabopamopusie padomsl U OnbImMbL,

1. HMccrnemoBaHue 3aBUCHUMOCTH yIJIa OTPAaXXEHHUS CBETOBOTO Jiyda OT YyIJia
ImaJJeHUS.

2. H3ydeHue XapaKTEpUCTHK U300paKEHUS IIpeIMeTd B ILIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPETOMICHUS CBETOBOTO Jyda OT yrIJja
MaJICHUS Ha TPAHULIE «BO3IYX—CTEKIION.



4. lTlonydeHme n300paxKeHUN C MOMOIIBIO COOUPAFOIIEH JIHMH3HI.
Onpenenenne (POKYCHOTO PacCTOSHUS M ONTHUYECKOHM CHIIBI COOMpaFroIei
JIUH3BGIL.

6. ONbITEI MO Pa3TOKESHUIO OEJIOr0 CBETA B CIIEKTD.

7. ONBITEI MO BOCOPUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOJCHUM Yepe3
IIBETOBEIC (DUIBTPHI.

Pa3znen 12. KBanToBbIE SIBJICHHS.

Oneitel Pesepdopna m mmanerapuast mojens atoma. Mojens atoma bopa.

McnyckaHue U IOrJIoIeHHe cBeTa aToMOM. KBaHTEIL. JIMHeHdaThIE CIIEKTPHI.
PamunoakTuBHOCTE. Allbha, OeTa- U ramma-u3nydeHus. CTpoeHHe aTOMHOTO

sapa. HykimonHass wmopens atomMHoro sapa. M3oronel. PajuMoakTUBHEIE
npeBpalleHus. [lepro moirypacriaga aToMHBIX sifIED.

AnepHble peaKIMM. 3aKOHBI COXPAaHEHMS 3apsJoBOTO M MAacCOBOIO YHCEI.
DHeprus CBAI3UM aTOMHBIX sijep. CBs3bp MacChl U SHEprum. Peakimu cCHHTE3a M
nenenus saaep. Uctounuku sHeprun CojHIIA U 3BE3 .

SAnepHas oHepreTuka. J[eUCTBUS pPaJMOAKTUBHBIX H3JIYYCHUU HA IKUBBIC
OpPraHNU3MBL.

HHemouncmpayuu.

CreKkTpbl U3TYUYCHHUS U MTOTJIOILICHUS.
CreKkTphl pa3JIMYHBIX ra30B.
CnekTp Bojgopo/a.

1

2

3

4. HabOmrojeHue TpekoB B KaMepe BuibcoHa.

5. PaboTa cu€Tunka HOHM3UPYIOIMX U3TYyUCHHUH.
6

Peructpanus u3aydeHUss MPUPOJHEIX MUHEPAIOB U TPOJYKTOB.

Jlabopamopuvie padomsl u Onvimol.

1. HaOmroneHue CIIOMIHBIX M JUHEWYATEIX CIICKTPOB U3JTyYCHHUSL.

2. HMccnemoBaHue TPEKOB: U3MEPEHUE SHEPTHUM YACTUIBI MO TOPMO3HOMY

nyTH (mo ¢gororpadusam).

3. M3mepeHmne paJuoakTUBHOTO (pOHA.

IHoBTOpPUTEIBLHO-0000 A IIIHH MOYJIb.

IToBTOpUTENEHO-0000IAFOIMM MOIYJIb NMpeJHA3HAYeH I CUCTEMaTH3aluu
M O00OOmICHMS  IIPEJIMETHOrO  COJACPKAHHS W OIBITa  JICATEIBHOCTH,
MIPHOOPETEHHOTO MPH U3YUCHHHU BCEro Kypca (PU3MKH, a TaKXKe JJIS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeEHY II0 (H3UKe I OOydJaroIuxcs,
BBIOpABIIIMX 3TOT YUE€OHBIN MpeIMET.

IIpy M3ydeHUH JaHHOTO MOJYJIS PEaTHu3yHTCS U CUCTEMATH3UPYIOTCS BUJIbI
NEeSATEIIBHOCTH, Ha OCHOBE KOTOPBIX 00eCIeUHBACTCS JOCTUIKEHUE HPESIMETHBIX U
MeTaIllpeMETHEIX  IUIAHUPYEMBIX  Pe3yILTATOB ~00yueHUs, " popMupyeTcs
€CTECTBEHHOHAay4YHas I'PaMOTHOCTBH: OCBOCHHME Hay4HBIX METOJOB. UCCICI0OBaAHUS



SIBIICHUI TPUPOJIEI M TEXHUKH, OBJIaJCHHE YMEHUSIMH OOBICHATHL (PU3MUECKHE
SIBJICHHS, NPUMEHSAS [OJIydeHHBIE 3HAaHMWS, peEIIaTh 3aJJadd, B TOM YHCJIE
Ka4ECTBEHHBIE U 3KCIIEPUMEHTAJILHEIE.

IIpyuHIMITHATEHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pa3jiella pealnu3yeTcs
3a CUET TOro, 4YTO OOYYalOIIMECS BBITOMHAKOT 3aJaHUs, B KOTOPBIX WM
peIIaracTCs:

HAa OCHOBE IIOJYYEHHBIX 3HAHHMM paclo3HaBaThb M HAy4YHO OOBICHATH
(HU3HUECKHe SIBIICHUS B OKPYKaIOIIeH MPUPOIS U MTOBCETHESBHON JKU3HH,

MCITOJIL30BaTh HayYHBIE METOEI HCCICOBAHUS (PH3NICCKHUX SIBIICHHU, B TOM
qUCJIE JIJIS IPOBEPKU THIIOTE3 U MOJIYYEHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATh Hay4dHBIE OCHOBBI HaMOOJIE€ BaXXHBIX JJOCTHIKCHHH COBPEMEHHBIX
T€XHOJIOTHUH, HAIIpUMEDP, IPAKTUUECKOTO UCIIOJIB30BaHUS Pa3IMIHBIX UICTOYHUKOB

SHEPIrUM Ha OCHOBE 3aKOHAa IPEBpAILCHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



INIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUA IIPOTPAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOT'O OBHIET'O OBPA3OBAHUSA

N3yuenne GpU3NKM Ha YPOBHE OCHOBHOTO OOILETO 0Opa30BaHMs HAIPaBIICHO
Ha JJOCTMKCHHUE IMIYHOCTHBIX, METAIIPEIMETHBIX M MIPEIMETHEIX 00pa30BaTEIbHBIX
pPE3YIILTATOB.
B pe3ynbTraTe m3ydeHus (pU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS

y obOydaromerocss OyayT copMHpOBaHEI CIIEAYIOIIHME JTMIHOCTHRIE PE3Yy/IbTATEHl B

JacCTH:

e 1) mMAaTPHOTHYECKOr0 BOCIIHTAHHUS:

e - MPOSIBJICHUE UHTEPECA K UCTOPHUU U COBPEMEHHOMY COCTOSHHUIO POCCHUMCKOU
(U3MIECKOI HAYKH;

e - I[CHHOCTHOE OTHOIICHHUE K JJOCTHIKCHHUSIM POCCHHCKUX YUEHBIX -(DH3UKOB;

e 2) rpa‘kaaHCKOIro U 1yXOBHO-HPABCTBEHHOI0 BOCIIHTAHHUSA:

¢ - TOTOBHOCTBb K aKTUBHOMY YYaCTHIO B 00CYKJICHUHU OOILIECTBEHHO 3HAYUMBLIX U
TUYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTHYECKHUM IMPUMEHEHHUEM JIOCTHIKECHUU
(HU3UKH;

e - OCO3HAaHHWE BAXHOCTH MOPAJIBHO-3THYECKUX MPUHIIUIIOB B JIEATEIBHOCTHU
YUEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIHTAHHUS:

e - BOCIPHUATHE ICTETUYECKHX KaueCTB (PM3UYECKON HayKH: €€ TapMOHUYHOTO
[MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

e - OCO3HAHHE IICHHOCTH (M3NMUECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTa
[MO3HAHUSA MUPA, OCHOBEI PA3BUTHS TEXHOJIOTHUM, Ba)KHEUIIEH COCTaBIIAIOIICU

KYJIbTYPHI;

e - pa3BUTHE HayuyHOM JHOO03HATEIBHOCTH, HMHTEpPECa K HCCICI0BATEIBCKOMN
NIEATEIBHOCTH;

e 5) (opmMupoBaHHs  KYJbTYPLI 3J0POBbHS W  IMOIHOHAJIBLHOIO
0J1aromoJIyYnsi:

e - OCO3HaHHE ILIEHHOCTH Oe30macHOro ooOpa3a JKHU3HHU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHPE, BaKHOCTU MpaBWiI O€30MacHOTO IMOBEICHUS Ha
TPaHCIIOPTE, Ha JOporax, ¢ JJICKTPUUECKHUM M TEIUIOBBIM O0OpPYJOBAaHHEM B
JIOMAIIHUX YCJIOBUSX;

e - chopMHPOBAaHHOCTHL HaBBIKa pedIEKCHH, IIPU3HAHHE CBOSrO IIpaBa Ha
OIIMOKY M TaKOTO K€ IIpaBa y JIPyroro 4eJI0BeKa;

e 6) TPYAOBOI0 BOCIIUTAHMS:

e - AKTHMBHOE YyYacTHE€ B PEIICHUM IPAKTUYECKUX3ajad -(B/ paMrax " ceMbH,
o0pa30oBaTeIBLHON  OpraHM3allid, Topoja, Kpas) OTeXHOJTOTHUECKON U



COI[MAILHON HAIIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIEe H (PU3HIESCKUX
3HAHUU;

e - MHTEpPEC K MPAKTHYECKOMY M3YUEHHIO ITpodecCcrid, CBI3aHHLIX C (PH3UKOI;

e 7)3KOJOrHYECKOro BOCIIUTAHHUSA:

e - OpPHCHTALMsA Ha IIPHUMEHCHHE (PM3MUECKMX 3HAHUM I PEIICHHsA 3ajad B
00JacTH OKpYXKalIlel cpeabl, INIAaHUPOBAHUS IMOCTYNKOB M OII€HKH HX
BO3MOYKHBIX MOCIICICTBUH IJISI OKPYKaAKIIEH CPEIbI;

e - OCO3HAHHE TIJI00AILHOIO XapaKTepa SKOJOTMYECKHX MpoOJIeM U IIyTed HX
pPEIICHUS;

e 8) amanTanum K HU3MEHSIIOIHMCS YCJIOBHSM CONHAJIBHON H NPHPOIHOH
cpennl:

e - IIOTPEOHOCTH BO B3aHMOJICCTBUM IIPHU BBIIOJHEHHUH HMCCICIOBAHUN U
NMPOEKTOB (PU3MYECKOM HaIpPaBICHHOCTH, OTKPBITOCTL OIBITY U 3HAHUAM
APYyTux,

e - TIIOBBIIICHUE VYPOBHSI CBOEM KOMIIETEHTHOCTH Yepe3 IMPaKTUYECKYHO
JICSITEIIbHOCTD;

e - IIOTPEOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHWH, B TOM YHCIE (DOPMYIHPOBATH
HJICH, TTOHSTHS, THIIOTE3EI O (PH3HYSCKUX O0OBEKTaX H SBJICHUAX;

e - OCO3HaHHE NSPUIIUTOB COOCTBEHHEIX 3HAHMUI M KOMIIETEHTHOCTEH B 00JIACTH
(U3HKH,

e - IIJJAaHUPOBAHHE CBOEr0 pa3BHTHSI B IPHOOPETEHMH HOBEIX (DHU3HYESCKUX
3HAHUU;

e - CTpEeMJIEHHE aHAJIM3UPOBATH U BBISBISTH B3aMMOCBS3U MPUPOIBL, O0IECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHHEM (PU3UUECKUX 3HAHUI;

e - OIEHKAa CBOMX JICMCTBUM C VUYETOM BIIMAHUSA Ha OKPYKAMIIYI CpeEny,
BO3MOKHBIX TJI00AJILHBIX MOCJIEICTBHIL.

METAIIPEJIMETHBIE PE3YJ/IbTATbBI

B pe3ymsTaTe OCBOCHHS HpOrpaMMEI MO (PU3HKE Ha YPOBHE OCHOBHOTO
00I1IeT0 00pa30oBaHus y 00yJaromerocs: OyayT copMHPOBaHE METANPEIMETHEIE
pPe3yabTATHI, BKIIFOUAIOIIME TO3HABATEILHEIE YHUBEPCAIILHEIE YICOHBIE ICHCTBHUS,
KOMMYHUKATHBHBIE  YHHUBEPCAJIbHBIE  YUEOHBIE  JCMCTBHUS, PETYISTUBHBIC
yHUBEpCaJIbHbIE YdeOHBIE ICHCTBUS.

Ilo3naBaTesIbHBbIE YHHBEPCAJIbHBIE YUE€OHBIE e HCTBUS

ba3oBbie Jornyeckue 1eHCTBUA:
e BBISBIIITE U XapaKTCpU30BaTh CYHIECTBCHHBIC - IPHU3HAKH" '00BEKTOB
(IBIEHHN );



yYCTaHABIIMBAaTh CYIIIECTBEHHBIN NMPU3HAK KJIACCH(UKAIIUH, OCHOBAHHS JIJIS
000O0ILIEHNS U CPABHEHUS;

BEISIBJIITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B pacCMaTPUBaeMEIX (paKTax,
JMAHHBIX U HAOJIIOIEHUSX, OTHOCSIIUXCS K (DU3MISCKUM SIBIICHUSIM,
BBISIBJISATE IPHYHHHO-CICJICTBECHHEIC CBS3M NPU H3YYCHHH (PHU3HYCCKUX
SIBJICHUM M IIPOLIECCOB, JICIaTh BBIBOJILI C UCIIOIL30BAHUEM I€IYKTHUBHBIX
M UHIYKTHUBHBIX YMO3aKIFOUE€HHH, BBIJBUIaTh TMIIOTE3bl O B3aMMOCBSI3SX
(pU3NICCKUX BETHUNH;

CaMOCTOSITEIBHO BBIOMpATh CIIOCOO pemeHus yueOHOM (PH3HYEeCKOU
3aJjaud (CpaBHEHME HECKOJILKMX BapUaHTOB pEIICHHS, BLIOOp Hamboliee
MOJIXOJISAILETO ¢ YYETOM CAMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHUEB).

ba3oBbIe HCCTIEI0BATEILCKHE TCHCTBHA ;

MCITOJIB30BAaTh BOIIPOCHI KaK UCCIIENOBAaTEIbCKUN NHCTPYMEHT IIO3HAHUS,
MIPOBOJIUTH ITO CAMOCTOSATENBHO COCTABJICHHOMY ILIaHY OIIBIT, HECIIOKHBIN
(U3HYECKHIT OKCIIEPUMEHT, HeOOJBIIOe HCCIeqOBaHUe (PU3NIECKOTO
SIBJICHUS;

OLICHMBAaTH Ha MNPUMEHHMOCTE H JOCTOBEPHOCTH HH(OpPMAIUIO,
MOJIYYCHHYHO B X0JI€ UCCJICIOBAHUS HUIH SKCIIEPUMEHTA;

CaMOCTOSITCIILHO (POPMYJIMPOBATh 000OIICHNS U BEIBOJEI IO pe3yJIETaTaM
MPOBEIEHHOrO HaOIIOICHUS, ONBITA, HCCIIEOBAHUS;

MPOTHO3UPOBATE BO3MOJKHOE JlalIbHEHIee pa3BUTHE (PHUIHUYECKUX
MPOLIECCOB, a TaKXK€ BBIIBUIaTh MPEAIIOI0KEHHS 00 UX Pa3BUTHHA B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabdora ¢ unopmanueii:

[IPUMEHSATE PAa3JIMUYHBIE METOJbl, HHCTPYMEHTEI U 3aIIPOCHI IIPU ITOUCKE U
orOope MHQOpPMAIIMM WIM JIaHHBIX C YYETOM MNPE/I0KCHHOH YucOHOU
GU3MUEeCKOl 3aJauH;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBAaTh U HHTEPIPETHPOBATE MH(POPMAIIHIO
pa3IHYHEIX BHIOB U (pOpM IIpe ICTaBICHNUS,

CaMOCTOSITEIBHO BBIOMpPAaTh ONTHMAaNBHYI0 (GOpMYy IIpecTaBICHHUS
uHpOpMaIlMd W WLIIOCTPUPOBATH pEIIaeMble 3aJaud  HECI0KHBIMHU
cXeMaMH, JHarpaMMaMH, HHOH IpapUKoi U NX KOMOHMHALUSMH.

KOMMYHHKATHBHBbIC YHHBEPCAJIbHBbIEC YUeOHBbIE JeHCTBHS:

B X0Jie OOCYyKJIEHHSI ydeOHOro MaTepualia, pe3yJbTaToB J1adOpaTOPHBIX
pabOT U MPOEKTOB 3a/]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKJaeMON TeMBbI U
BBICKA3bIBaTh HWJICHM, HallCJIEHHbIE Ha pEIISHHE 3ajJlaud M IIOoJJepiKaHue
OJ1aroskenaTe;IbHOCTH OOIL[eHUS,

COIIOCTABISAThE CBOU CYKJIEHMS C 'CYKIeHHUIMU APYIrux yU4aCcTHUKOB
nuajiora, OOHapyKHUBaTh pa3JIMdHNe U CXOJICTBO IO3NIIHUH,



BEIPAKaTh CBOI) TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABISATE PE3yNbTATHl BEITOTHEHHOTO (PU3UYECKOTO OIMEBITa
(3KCIIepUMeHTa, UCCIISIOBaHUS, TPOEKTA);

MOHMMATh M HCIOJB30BaThL  INPEUMYIeCTBAa  KOMaHJHOW U
HHIUBUIYAJILHOM pPaOOTBI MNpPH PEHICHHH KOHKPETHONM (PH3HUYCCKOU
pOOJIEMEI;

NPUHUMATh L€ COBMECTHOM JIEATEIbHOCTH, OPraHU30BLIBATh JICUCTBUS
mo e€ JOCTHIKEHHIO: pachpelelsiTh PpoaH, O00CyKJaTh MNPOLECCH U
pe3yabTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOIBKHUX JIFOICH;
BBITIOJIHSITE CBOK) YacTh paOOTHI, JJOCTUTasl KA4eCTBEHHOTO pe3yJbTaTa IIo
CBOEMY HANpaBIICHHIO W KOOPJIUHUPYS CBOU JCHUCTBUS C JIPYTHMU
qIeHAMU KOMaH/IbI;

OLICHHBAaTh KAu€CTBO CBOETO BKJaja B OOIIMM HPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEJILHO C(POPMYITUPOBAHHEIM y4aCTHUKAMU B3aUMOISHCTBUSI.

Pery/isTHBHBIE YHHBEPCAJIbLHbIE YUYeOHbIE TeHCTBHS

Camoopranm3amusi:

BEISIBJISAITE IPOOJIEMBI B JKU3HCHHBIX U YUYCOHBIX CHUTYaIlMSIX, TPEOYIOIIUX
IS PEIICHHST (PU3NUCSCKUX 3HAHUM,

OPUEHTUPOBATECSA B  PA3JUYHBIX IOJAXOJaX IMPUHATAS  PEUICHUM
(MHOUBHIYaJbHOE, NMPUHATHE PEHICHHS B TPYNIE, MPUHSATHE PEIICHUU
TPYTIION);

CaMOCTOSITEIBHO COCTaBIISITh AJITOPUTM pPelleHUS (PH3NUSCKOI 3a/Jaul WIIH
MIaHa HCCICHOBAHUSA C YUYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apT'yMEHTHUPOBATh MpeJJIaracMbIe BapUaHTHI PEILICHUM;
NenaTh BEIOOP U OpaTh OTBETCTBEHHOCTE 3a PEIICHUE.

Camoxo HTPOJb, JMOITHOHAJIBbHBI H HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U IIpeJjiaraTh IJIaH €€ U3MEHEHU S,
OOBSICHATHL NPUYHHBI  JOCTHIXKCHUS (HEJOCTHKEHHS) pe3yJIbTaTOB
NEeSATEIBHOCTH, JaBaTh OL[CHKY MPHOOPETEHHOMY OMBITY;

BHOCUTE KOPPEKTUBEI B JCATCIBHOCTEL (B TOM UHMCJIEC B XOJI BBIITOITHCHHS
(M3MIECKOTO  HCCIEJOBaHUS WIM IIPOEKTa) HAa OCHOBE HOBEIX
OOCTOATENILCTB, HW3MEHUBIIMXCS CHUTYyalldd, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIINAX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA L€ U YCIOBHSIM;

CTaBUThL ce0s Ha MECTO JPYroro 4eJloBeKa B XOJe«CHopa Ml JUCKYCCHU
Ha HAYYHYH TEMY, IOHUMaTh MOTHUBBIL, HAMEPESHUS 1 JAOFUKY: APYIOLO;
MPU3HABaTh CBOE IIPABO Ha OIMHOKY IIPH PEIICHUH (PH3HUCCKHUX 3a4ad NN
B YTBEPIKIECHUAX HAa HAYYHBIC TEMBI U TAKOE KE TIPABO IPYTOTO.



IIPEIMETHBIE PE3YJIBTATHI

K koHIy 00yueHHsI B 7 KJacce MpeJMETHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE

JTOJDKHBI OTPaXkaTh C(OOPMHPOBAHHOCTE Y OOYUAFOIIUXCS YMCHHUIA:

HCIIOJIL30BAThL  ITOHATHA: (U3HMYECKHE M XHUMHYCCKHUE  SBJICHUS,
HaOJIFOJICHNE, JKCIICPUMEHT, MOJC/Ib, THUIIOTE3a, €IWHUILI (PU3NYECKUX
BEIMUYMUH, aTOM, MOJIEKYyJa, arperaTHBbIE COCTOSHHUS BeIlecTBa (TBEPJIOE,
JKHUKOE, Ta3000pa3Hoe), MeXaHHUYECKOE JIBHIJKEHHE (paBHOMEpPHOE,
HEpaBHOMEpPHOE, MPSIMOJIHMHENHOE), TPAaCKTOPUS, PaBHOACHCTBYIOIIAN
cHuIa, nedopMarys (yompyras, [IacTAYECKAas), HEBECOMOCTD,
COOOIIAOIIHECS COCY/IB;

pa3nuuath sBaeHUA (MU dy3us, TenI0Boe IBUKCHHE YaCTHI[ BEIESCTBa,
PaBHOMEPHOE  JBUKCHHUE, HEPAaBHOMEPHOE  BUIKCHHE, HWHEPIIUS,
B3aMMOJICUCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOU OCBHHIO
BpalllcHUsI, Mepejlada JaBJICHUS TBEPJBIMHM TelaMH, KHUIKOCTIMH M
razaMy, aTMoc(epHOe JaBJICHHE, ILIaBaHHE TeJ, IIpeBpalllcHHs
MEXaHMYECKON SHEPruM) II0 OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPHUPYIOIIHNX JaHHOE (PH3HYECKOE SIBICHICE,
pacIio3HaBaTh IPOSBICHHE M3YYCHHBIX (PHU3MUSCKHX SBICHHHA B
OKPYKAIOIIEM MHpe, B TOM 4YHCIIe (PU3MUYECKHE SBIEHHS B IIPHPOJIE:
MPUMEPHI JIBMJKEHUS C Pa3JIMYHBIMM CKOPOCTSMH B JKMBOW U HEXKHWBOM
IpUpOJie, JCHUCTBHE CHIBI TPEHUS B IPUPOJAEC M TEXHUKE, BIIUSIHHUE
aTMOC(EpHOro JTaBIICHUS Ha KMBOM OPraHU3M, IUIaBaHHWE PHIO, phIUard B
TeJIC UEIOBEKa, IIPH 3TOM IIEPEBOJUTH MIPAKTHUECKYHO 3ajJauy B yUeOHYIO,
BEIJICIISATE CYILIECTBEHHEIC CBOMCTBA (IIpU3HAKN ) (PU3HUISCKUX SBICHUH,
OITMCBIBATL M3YUYEHHEIC CBOMCTBA TeN U (PU3MYECKHUE SIBIICHHS, UCIIOIL3YS
¢U3NUEecKHe BeIWYMHBI (Macca, OOBLEM, IUIOTHOCTHL BEIECTBa, BpeMd,
IyTh, CKOPOCTB, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHUJIA TAKECTH, BEC
Tela, CHlIa TpeHUs, JaBleHHMe (TBEPJOro Tella, XKHJIKOCTH, TIasa),
BBITAJIKUBAIOIIAsl CHJIa, MEXaHMYecKas paboTa, MOIIHOCTb, IIEYO CHIIBI,
MOMEHT CHIBI, KO3(P(QHUIHEHT MOJE3HOr0 JACHCTBHSI MEXaHHU3MOB,
KMHETHYECKass U IIOTCHIMaJbHAsl JHEPTrUs), IIPH OIHMCAHHUM IIPABUIBHO
TPAKTOBaTh  (PU3MYECKHH  CMBICI  HCIOJL3YEMBIX  BEJIMYMH, HX
00O3HAYEHUS M €JUHHUIL (PU3NYECKHUX BEJIMYHH, HaXOJUTL (POPMYIIEI,
CBSI3LIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIWYUHY C JIPYTHMH BEIMYHHAMU,
CTPOUTH rpapMKH H3YUSHHBIX 3aBUCHMOCTEN (DH3HYSCKHX BeIHI H;
XapaKTEePU30BaTh CBOWCTBA Tell, (PU3NUECKHE:  IBICHUS - 1 - [POLECCHI,
MCTIOJB3YS MpaBUIa CIOXKCHUS CUI (BJOJb OFHOM HPAMOI), 3akoH ] yKa,
3akoH Ilackais, 3akoH ApxuMe/a, IpaBUIO PaBHOBECHUS phruara (01oka),



«30JI0TOE TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHMS MEXaHUYECKOU
SHEPrUH, IIPU HSTOM JaBaTh CIIOBECHYI (OPMYIHPOBKY 3aKOHa W
3alIUCBIBATh €T0 MaTEMaTHYECKOE BBIPaKECHUE;

OOBSACHATEL (PU3UIECKHUE SBICHUS, MIPOIISCCH U CBOIMCTBA TEJ, B TOM YHCIIC
MU B KOHTEKCTE CHUTYallUd IIPAKTUKOOPUCHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUMHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 1-2
JIOTHYECKUX IIAroB ¢ OIMOPOoi Ha 1-2 M3yYEeHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHHH, (PU3UUESCKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pelaTe pacdyeTHBIE 3ajJadd B 1—2 JI€UCTBUS, MCHOJB3yS 3aKOHBI U
GOpMYyIIEI, CBS3BIBAlOIINE (PU3MUECKHe BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIOBHS 3aJlau¥ 3alUCHIBATE KPATKOE YCIIOBHE, ITOJICTABISATE (PU3NUECKHE
BSIMYHHEI B (DOPMYIEl M IPOBOJUTE PACUYETHI, HaXOJWUTH CIIPAaBOYHEIC
JaHHBEIC, HEOOXOIUMBIE JIJISl PEIICHMS 3ajJa4, OLICHUBAaTh PEATMCTUUYHOCTD
MONy4eHHON (PH3NIECKON BETHYHHEI,

pacIio3HaBaTh MpPoOOJEMBI, KOTOPBIE MOKHO pPEIIUTh IIPH TTOMOIIHU
(HU3NIECKUX METOJIOB, B OITMCAHUH HMCCJIeJOBaHMS BEICIISATE IIPOBEPICMOE
npeanojgoxeHue  (TUIOTe3y),  pa3muaTb W HHTEPHOPETHPOBATH
MOJIYUEHHEIM pPE3YyJIbTAaT, HaXOJWUTh OIIHOKHM B XOJ€ OIBITA, IEIaTh
BBIBOJIBI I1O €TO PE3YIbTaTaM;

MPOBOJUTE ONBITEI MO HAOIIOACHUIO (HU3NUCCKUX SBICHHUU HIIH
(GHU3MIECKUX CBOMCTB TEJ: GopMyIIHpOBATE [TPOBEPSIEMBIE
Mpeanoa0KeHnss, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOIO 000pyI0BaHMS,
3aIACBIBATE XOJ] ONEITa M (DOPMYIIHPOBATH BEIBO/IEL

BBIIIOJIHATE TNIPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHM, MaCCHl Tela,
00BE€Ma, CHUIBI U TEMIIEPAaTyphl C HMCIOIB30BAHUEM AaHAJIOTOBBIX H
U(QPOBEIX IIPUOOPOB, 3alMCHIBATE ITOKA3aHUS IIPHOOPOB € YUETOM
3aJJaHHOM a0COJIFOTHOU ITOTPENIHOCTH U3MEPEHUM;

MPOBOJUTE MCCIIEOBAHHE 3aBUCUMOCTH OJHOHN (hPM3UYECKON BEIMYUHEI OT
IPYTrol ¢ HCIOOJB30BaHUEM IMPIMBIX HM3MEPEHHM (3aBUCHUMOCTH ITyTHU
PaBHOMEPHO [BUXKYILIETOCS TeJla OT BPEMEHU JIBUKECHUS TeEJla, CHJIBI
TPEHMS CKOJIBKEHHS OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH TEII
M HE3aBUCUMOCTHU CUJIBI TPEHUSA OT IUIOIIAU COIIPUKOCHOBECHUS TEJI, CHUJIBI
YIPYTOCTH OT YJIMHEHMS NPYKHHBI, BEITAJIKUBAIOIIEH CHJIBI OT 00BEMA
MOTPYKEHHOU YAaCTH Tejla U OT INIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH
OT ILIOTHOCTH Te€ja, OT TIYOMHBI, Ha KOTOPYH MOrPYKEHO TEI0, YCIOBUM
MIaBaHUS TEJI, YCIOBUM paBHOBECHS pbluara M OJIOKOB), y9acTBOBAaThH B
MIaHUPOBAHMHM Y4EOHOrO HCCICJOBaAHUS, COOMPATH . YCTaHOBKY H
BEITIOJTHSATE M3MEPEHUs, CIEAys NPeIToKeHHOMY TIaHy, (UKCHPOBAThH
pPE3yJILTAThl ITOJYYCHHON 3aBHCHMOCTH (DU3NICCKHUX.  BCIUYUH B BHJC



NpeI0KEHHBIX Ta0muI M rpauKoB, NeJaTh BEIBOJBEI IO pe3yabTaTaM
MCCIIEIOBAHMS;

MPOBOJIUTE KOCBEHHEIC W3MEpPEHHS (DHU3NMUECKHX BEIHWYMH (IUIOTHOCTH
BEIL[ECTBA JKHUJKOCTH M TBEPAOro Tella, CHJIa TPEHUS CKOJBKCHUS,
NaBJICHUE  BO3JlyXa, BBITAJIKUBAIOIlas CHIa, JCHCTBYIOIas  Ha
MOTPYKEHHOE B KHUAKOCTH TelIO, KOI(P(QUIMEHT MOJE3HOTO JICHCTBHS
MPOCTBIX MEXAHW3MOB), CIEOys MPEAJI0KEHHOU HWHCTPYKLUHU: IIPH
BEITIOJJHEHUH W3MEPEHHU COOMpaTh SKCHEPUMEHTAIbHYH) YCTAHOBKY H
BEIUMCIISATE 3HAUYeHUE HCKOMOM BEJIMUHHBI;

cOOJTI0/1aTh MpaBUIa TEXHUKNA O0€30MacHOCTH IIPU paboTe ¢ 1adopaTOpPHEIM
000py/JOBaHUEM,;

yKa3bIBaTh MPUHIUIIEL JICUCTBHS MPUOOPOB M TEXHHUUYECKHUX YCTPOUCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIUECS COCYIbI, OapoMeETp,
pBIUar, MOJIBMKHBIN M HEMOJBHKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTE;
XapaKTE€pU30BaTh MPUHIMUNBI JEHUCTBUS H3YUYEHHBIX NOPUOOPOB U
TEeXHHYECKHUX YCTPOUCTB C OMNOPOM Ha HX ONHCAaHUSA (B TOM 4YHCIHE:
MOJIIIUITHUKK, YCTPOWCTBO BOJOMNPOBOJA, THUAPABIMYECKHMNA Mpecc,
MaHOMET], BEICOTOMEpP, MOPIIHEBOI HACOC, apEOMET]), UCIIOIB3YS 3HAHMS
O CBOMCTBaxX (PM3MUYCCKUX SBICHHUU W HEOOXOJUMEIC (DU3HYECCKHUE 3aKOHBI
M 3aKOHOMEPHOCTH;

NPUBOJIMTEL  NPUMEPHl  (HAXOJUTh  HHQOPMAIMIO O  IIpUMepax)
NMPaKTUYECKOT0 HCIIOIIE30BaHUs (PU3NYECKHX 3HAHHI B IOBCEJHEBHOU
KU3HU ]I obecneueHus O0€30MacHOCTH IMpH oOpallleHHuH ¢ mpudopaMH U
TEeXHUYECKUMH YCTPOUCTBAMH, COXpPaHEHHS 3JJOPOBbS U COOIFOCHMS
HOPM 3KOJIOTHYECKOTO MMOBEJICHUS B OKPYKAIOIEH CPEJIE;

OCYILIECTBIATEL OTOOpP HMCTOYHHKOB wWH(popManuu B HMHTepHeTe B
COOTBETCTBHH C 3aJIJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEHOILIMXC S
3HAHUW M NYTEM CpPaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIJC/ISTH
HH(pOpMaIHI0, KOTOpas SBISETCS IIPOTHBOPEYMBOM HIU MOXKET OBITh
HEJIOCTOBEPHOU,

MCIOJB30BaTh MPU BBINOJHEHUW YYE€OHBIX 3aJJaHUM HAay4YHO-IIOMYJISIPHY IO
TUTEPaTypy (HU3HMYSCKOTO  COJACPIKAHHS, CIOPaBOYHEIC MaTepHAab,
pecypcel cetu MHTEepHET, BIageTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3zoBaHus UH(GOPMAILIUH U3 OJHOU 3HAKOBOH CHCTEMBI B JIPYTYIO;
co3JlaBaTh COOCTBEHHEIE KpaTKHE MHUCBMEHHBLIE U YCTHBIE COOOILEHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOPMAIUH (PHU3NIECKOTO COJIEPIKAHUS, B TOM
qycjie NMyOJIMYHO JeJIaTh KpaTKHUE COOOILCHHUS -0 Pe3yJIbTalaX, IIPOEKTOB
WIM YYEOHBIX MCCIEJOBaHMN, IIpU "SToM TPaMOTHO MCHOJIL30BaTh



M3YUYeHHBIA ITIOHATHHHBIM ammapaT Kypca (H3HKH, COIPOBOXK/IATh
BBICTYILJICHUE ITPE3CHTALIUEH;

MPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M MCCIIEJOBAaHUU pPaCIpeIeiasaTh
00S13aHHOCTH B TpyNN€ B COOTBETCTBHM C MOCTAaBJICHHBIMHM 3aJJaqaMH,
CICIUTh 3a BBIIOJIHCHUEM IIJIaHA JICMCTBUM, AaJIcKBaTHO OIL[CHUBATh
COOCTBEHHBIM  BKJIAJ B  JICATEIBHOCTH  TI'PYNIILL,  BLICTPAHWBaTh
KOMMYHHUKAaTUBHOE B3aNMOJICUCTBUE, YUUTHIBAsI MHEHHE OKPYKaIOILIHX.

K koHIly 00yueHHs B 8 KJacce nmpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE

JOJDKHEI OTpakaTh CPOPMHUPOBAHHOCTE Y OOYUAIOIINXCS YMEHUH:

MCITOJIb30BaTh MMOHATHS: Macca U pa3Mephl MOJIEKYJI, TEIUIOBOE JBUKCHHE
ATOMOB U MOJIEKYJI, arpETraTHLIE COCTOSHUS BEILECTBA, KPUCTAILIMYECKHE U
aMop(HBIE Teja, HACBILICHHBIM M HEHACBILICHHEBIA ITap, BJIAaKHOCTH
BO3JlyXa, TeMIlepaTypa, BHYTPCHHSS JSHEPIHs, TEIUIOBOM JIBUTaTEllb,
JIEMEHTAPHBINA SJICKTPUYECKHU 3apsil, IEKTPUUECKOE MOJIe, TPOBOJHUKH
U TUAJICKTPUKH, IOCTOSHHBIN JJIEKTPUIECKUU TOK, MAarHUTHOE II0JIE;
pa3nuuaTh SBJIEHHUS (TEIUIOBOE pacIIUpeHHe U CXKaTHe, TemIolepeaada,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KAllUUISPHEIE SIBJICHUS, UCIIapEHUE,
KOHJICHCAIIUs, IUIaBICHHE, KpHCTAJLIM3allus (OTBEpAcBaHHE), KUIICHHE,
TEIIOIIEpEIada (TEILIONIPOBOHOCTD, KOHBEKIINS, M3Ty4EeHNE ),
MEKTpU3alUs TEJI, B3AUMOJICUCTBUE 3apsi0B, NEUCTBUS SJICKTPUIECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHUCTBUE MAarHUTOB, JIEUCTBUE
MarHUTHOTO ITOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHYKIIHS)
[0 OIMCAaHUK HX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
NEeMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacIio3HaBaTh IPOSBICHHE M3YYCHHBIX (HM3MUYCCKHX SBICHHHA B
OKPYXKAIIEeM MHpEe, B TOM YHCIEe (PU3MUYSCKHE SBICHHS B IIPHPOJIC:
[IOBEPXHOCTHOE HATMKECHHUE W KaOWJUISIPHBIE SBIEHUS B IIPUPOJIE,
KpUCTalJIbl B nOpupoae, u3nyueHue CoiHIa, 3aMep3aHUE BOJJOEMOB,
MOpPCKHeE OpHu3bI, 00pa30BaHHE POCHI, TYMaHa, UHES, CHETa, 3JEKTPHUIECKUE
SIBIIEHUSI B aTMocdepe, IEKTPUUESCTBO JKHUBEIX OPTaHH3MOB, MarHHUTHOE
nmone 3eMiId, Apeid IOJFOCOB, POJb MArHWUTHOTO ITONS IS KM3HHU Ha
3eMJe, TOJISPHOE CUSHHUE, IPH 3TOM IEPEBOJIUTH IIPAKTUUECKYIO 3aJauy B
yueOHYI0, BBIJICIATL CYILECTBEHHBIC CBOMCTBA (MPH3HAKH) (PUIHUCSCKHUX
SIBJIEHUU

OIHACKHIBATH M3YUEHHEIE CBOMCTBA Teld M (PU3WYECKHE SIBICHHUS, HCIONL3YS
¢u3uUecKre BeNHYHHEI (TeMnepaTypa, BHYTPEHHS SHEPTHA, KOIUIECTBO
TEIJIOTHI, VyJelIbHasi TEINIOEMKOCTE BEILECEBd, - YACHbHAS , TEIUIOTa
MIaBJICHUS, VYJeJIbHas TEIJIoTa I1apooOpa3zoBaAHUS, VIIEIbHAsA TEIIoTa
CropaHHsl TOIUIMBa, KOX(PQHUIMEHT IMOJACIHOTO W ACHCTBUS TEILIOBOH



MalllMHbI, OTHOCHUTEJIbHAs BIIAXXHOCTH BO3JyXa, JJCKTPUUECKHU 3apsl,
CAJIa TOKa, SJICKTPHUYECKOE HAIPSKEHUE, COIMPOTHUBJICHUE IIPOBOJHHUKA,
yIEeIbHOE  COIPOTHBIEHHE  BellecTBa, pabora U  MOIIHOCTh
NIEKTPUYECKOIO0  TOKa), TMpH  OINHCAHUU MOPaBUIBHO TPaKTOBATh
(M3MYECKUA CMBICT HCIONB3YEMBIX BEIMYHH, OOO3HAUCHUS U CIUHUILIBI
(M3MYECKUX BEIMYMH, HAXOAUThL (POPMYIIBI, CBS3BEIBAIOIINEC JaHHYIO
(U3MYECKYI0 BEIMYHUHY C JPYTUMH BeIHMYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHEIX 3aBUCHMOCTEH (PU3NIECKUX BEIIMYINH;

XapaKTepH30BaTh CBOIWCTBa Tell, (PU3WIECKHE SBICHHS M IIPOIECCH,
MCITOJIB3YSI OCHOBHBIE ITOJIOKEHHUS MOJIEKYJIIPHO-KUHETUUYECKOU TEOPHUHU
CTPOCHHUS BEILIECTBA, IMMPUHIUAII CYIEPIO3UIMU ITOJeH (Ha KauyeCTBEHHOM
YPOBHE ), 3aKOH COXpaHCHHUS 3apsjia, 3aKkoH OMa IJ1s ydacTKa L€, 3aKOH
Jlxoynsa—JIeHlla, 3aKOH COXpaHEHWs DJOHEPruM, IIPpU HSTOM JlaBaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3allUCHIBATH €r0 MaTeMaTHYECKOe
BbIPaKEHUE;

OOBSACHATL (PU3MYECKHE IPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYallMld MPAaKTUKOOPUECHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
MPUYHUHHOCJICACTBEHHEIE CBSI3HM, CTPOUTH OOBIACHECHUE U3 |—2 JTOrHUEeCKHX
IIaroB ¢ Omopod Ha |—2 W3yYEHHBIX CBOWCTBA (PH3WMYECKUX SIBICHHUH,
(HU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelaTe pacdeTHBIE 3ajJadd B 2—3 JICUCTBHUS, MCHOJB3ySd 3aKOHBI U
GOpMYyIIEI, CBS3BIBAIOIINE (PU3MUECKHe BEeIWYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 3ajladd 3allMChIBaTh KPAaTKOE YCIIOBHUE, BBISBIISITH HEJOCTATOK
MAHHBIX JIJIS peIIeHHs] 3ajJladd, BBIOMpATh 3aKOHBEI U (POPMYIIHI,
HCOOXOMUMEBIEC [JII €€ pPEIICHUS, IPOBOJUTHL pPacdE€TEl U CpPaBHUBATH
MOJIyYCHHOE 3HAUCHUE (PU3NMUYCCKON BETHYNHEI ¢ U3BECTHLIMHU JJAaHHBIMH,
pacIio3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEIIUTh IIPH TTOMOIIHU
(U3MYECKUX METOJIOB, HCIIOJB3Ys OITMCAaHHUE WCCIIE/IOBAaHMS, BBIICIIATH
IPOBEPSIEMOE  TMPEMNOJIOKEHNUE, OLIEHWBAaTh IPAaBHUIIBHOCTh IIOpPS/IKa
[TPOBEICHUS UCCIICIOBAHNUS, JIE€JIATh BBIBO/IBI;

NPOBOJIUTE OMBITEI MO HAOIIOJEHHI0 (H3WYCCKUX SBICHUN WA
(HM3MYECKUX CBOMCTB Tl (KaMWIISIPHEIC SBICHHUS, 3aBUCHMOCTE JaBICHHS
BO3/lyXa OT €ro 00BEMa, TeMIepaTyphl, CKOPOCTH IIPOIlecca OCThIBAHUS U
HArpE€BaHMWs NPH H3IIYYEHHWH OT IBETAa M3IYy4aroIled (ITOTIOIIAOIIEH )
[MOBEPXHOCTH, CKOPOCTh HUCIIAPEHUS BOJBI OT TeMIIEPATYpPhl KHUIKOCTH U
IJIOIaJM €€ TOBEPXHOCTH, JJIEKTpH3alus TeJI HW B3aUMOJICUCTBHUE
MIEKTPUUECKUX 3apsfiOB, B3aUMOJICUCTBHE -HOCTOSHHBIX,  MarHUTOB,
BAU3yaJIU3allMsl MAarHUTHBIX IIOJIEH ~TIOCTOSTHHBLIX ~MAarHUTOB, JI€UCTBUS
MarHUTHOTO TIOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA IJICKTPOMATHUTA,



CBOMCTBA DJJCKTPOJBUTATENS IIOCTOSHHOIO ToOKa): (hOPMYJIHPOBATH
MpOBEPSIEMBIE MPEAITOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO
00OpYIOBaHUS, OITUCEIBATE XOJ] ONBITa M (DOPMYIHPOBATE BEIBOJIHI;
BEITIOJIHATE ~ IIPSIMBIE  M3MEPEHUS  TEMIIEPATyphbl, OTHOCHUTEILHOMU
BIa)KHOCTH BO3JyXa, CHWIBI TOKa, HAIPSKEHHUS C HCIIOJB30BaAHHEM
aHAJIOTOBBIX NPUOOPOB M JIJATYMKOB (DH3MUCCKUX BEIMYUH, CPaBHHBATH
pPE3yNbTaThl U3MEPEHHH C YUETOM 3a/JaHHOM a0COIHOTHON MOTPEIIHOCTH;
MPOBOJIUTE UCCIIEJOBAHHUE 3aBUCUMOCTH OTHOM (PM3NYSCKOU BEIUUYUHEI OT
OPYyrol ¢ MCOOJB30BaHHMEM IMPAMBIX HM3MEPEHHM  (3aBUCHUMOCTH
COIIPOTHBJICHUS NPOBOJHMKA OT €ro JHHBI, IUIOINAJH IONEPEUYHOIrO
CEUEHUS U YJE€IbHOr0 COMPOTUBIIEHUS BEILlECTBA MPOBOJHUKA, CUIIEI TOKA,
UIYILIETO 4Yepe3 MPOBOJHMK, OT HAIPSHKECHUS Ha MPOBOJHHKE,
MCCIECNOBAHUE IIOCJICIOBATEIBHOTO UM IMAPalJIENbHOTO COCIUHECHHUU
MPOBOJIHMUKOB): IUIAHUPOBAaTh MCCIEJIOBaAHHUE, COOHMpPATh YCTAHOBKY H
BEITIOJTHSATE W3MEPEHUS, CIeAys NPeJI0KSHHOMY IUIaHy, (PHKCHPOBATH
pe3yNIbTAaTEl ITOJYYEHHOM 3aBHCHMOCTH B BHAE TaOIWI] W TpaduUKOB,
JienaTh BEIBOJIEI MO PE3yJIbTaTaM MCCJICJOBAHUS;

MPOBOJAUTE KOCBCHHEIC H3MEPCHHS (PU3NYCCKHX BEIUYMH (yICIbHAS
TEMJIOEMKOCTE BEILIECTBA, COINPOTHUBIEHUE MPOBOJHHMKA, paboTa U
MOII[HOCTE 3JIE€KTPUYECKOr0 TOKa): IUIAHUPOBAThL HU3MEPEHUS, COOMpPATh
YKCIIEPUMEHTAJIBHYI YCTAaHOBKY, CIEOYS IPEIIOKEHHONM HWHCTPYKILHH, H
BBEIUMCIISATH 3HAUYCHUE BEIIMUNHEL;

cOOJTI0/IaTh MpaBUIa TEXHUKHU 0€30MacHOCTH IIpU paboTe ¢ 1adopaTOPHBIM
000py/JOBaHUEM,;

XapaKTepHU30BaTh IMPHUHIMUNBEI JCUCTBUS H3YUYCHHBIX @PHOOPOB U
TEXHUYCCKHUX YCTPOMCTB C OIOPOM Ha MX OMNHCaHUS (B TOM 4YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, ITapoBas TypOHWHa, aMIIEpPMETD,
BOJIbTMETP, CUETUYHUK OIJIEKTPUUYECKON SHEPTUHM, SJIEKTPOOCBETUTEIBHEIE
OpHOOPEI, HArPEBaTEIbHBIE AJIEKTPOIPHUOOPEI (IIPUMEPHI), YIEKTPUUYECKUE
npeaoXpaHUTEeIH, 3T€KTPOMArHuT, 3J1€KTPOJBUTATE b ITIOCTOSSHHOTO TOKA),
HCITOJIB3YS 3HAHUS O CBOMCTBaxX (PU3MYECKHX SBICHHI M HEOOXOMMBIC
pHM3MYEeCcKre 3aKOHOMEPHOCTH;

pacIio3HaBaTbh MPOCTEIE TEXHUYECKHUE YCTPOMCTBA U HM3MEPUTEIBHEIC
npuOOpel IO CcXeMaM M CXEMaTHYHBIM pHUCYHKaM  (JKHUJIKOCTHBIM
TEPMOMETpP, TEPMOC, IICUXPOMETpP, THIPOMETP, JBHUTraTEIb BHYTPEHHETO
CrOpaHMs, SJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI JJIEKTPHUUECKUX
[Ienel ¢ MOCJIEJOBAaTEIBHEIM U MapajlieIbHEIM COSAMHEHAESM, AJAEMEHTOB,
pa3imuasl yCJIIOBHBIE 0003HAUEHUS SJIEMEHTOBR JIECKTPHUESCKUX TICITEH;



NPUBOJIMTEL  NPUMEPHl  (HAXOJUTh  HHQOPMAIMIO O  IIpUMepax)
NMPaKTUYECKOT0 HCIIOIIE30BaHUs (PU3NYECKHX 3HAHHI B IOBCEJHEBHOU
KU3HU JIJ19 obecneueHns 0€30MacHOCTH MPpH O0pallleHHuHd ¢ IpuoopaMu U
TeXHUYSCCKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3JIOPOBBS U COOJIIOCHUS
HOPM 3KOJIOTHUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH CPEIE;

OCYILIECTBIATL IOMCK HH(pOpPMalMU (PU3NUECKOTO COACPKAHUS B
MHuTepHeTe, Ha OCHOBE MMEIOIUXCS 3HAHUM MW IIYTEM CpaBHEHMS
JOITOJTHUTEILHBIX ~ MCTOYHUKOB  BBIJIENSATH HH(POPMAIUIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEYMBON UM MOXKET OBITh HEJOCTOBEPHOM;
MCIIOJIB30BaTh P BBINOJIHEHHMH YUYEOHBIX 3aJJaHUN HAyYHO-MOMYJISPHYHO
IUTEepaTypy (PU3HYECKOTO COASpIKaHHs, CIOPaBOYHBIE MaTepHAab,
pecypchel ceTn MIHTEpHET, BIaJIeTh NpUEMaMH KOHCIICKTUPOBAHHUS TEKCTA,
npeodpazoBaHus MH(GOPMAILIUK U3 OJHOU 3HAKOBOH CHCTEMBI B JIPYTYIO;
co3/1aBaTb COOCTBEHHBIE MHUCBMEHHBIE U KpaTKHE YCTHBIE COOOIECHHS,
0000mas WH(POPMAIIUI0 H3 HECKOJILKHX HCTOYHHKOB (QH3HUISCKOTO
colepaHus, B TOM 4YHCJIe NOYOJIWUYHO MPeACTaBIsATh PEe3yJIbTaThl
MPOSKTHON WJIM MCCIIEJOBATENbCKOM JICITEILHOCTH, TP 3TOM I'PaMOTHO
HCITOJB30BaTh HW3YUYCHHBIM IMOHATHHHBEIM ammapaT Kypca (PHU3HKH,
COIIPOBOXK/IaTh BEICTYILUICHUE MPE3CHTAIIUEH;

MpU BBIIOJHECHHU YYEOHBIX IPOCKTOB H HCCICIOBAaHMN (PH3HMUCSCKUX
MPOLIECCOB pacHpelensiTh O0O0S3aHHOCTH B TPYINE B COOTBETCTBHH C
MOCTaBJICHHBIMHU 3ajladaMM, CIE€IUTh 3a BBITOJIHEHHEM ILIaHA JICMCTBHUM M
KOPPEKTUPOBATh €ro, ajeKBaTHO OIIEHHBaThb COOCTBEHHBIM BKJIajJ B
NESATENbHOCTh I'PYIIILI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peliaTh KOH(INUKTEL.

K koHIly 0OyueHus B 9 Kjacce npeMeTHBIE PE3yNIbTaTEl HA 0a30BOM YPOBHE

JTOJKHEI OTPaXkKaTh C(POPMHUPOBAHHOCTE Y OOYUAIOIIUXCS YMEHUIA:

MCITOJIL30BaTh IIOHATHUA: CHUCTeMa OTc4é€ra, MaTepuallbHas TO4YKa,
TPAaeKTOPHS, OTHOCHUTEIILHOCTh MEXaHHYSCKOTO JIBIDKCHHS, JedopMarims
(ynpyrasi, mjaacTU4decKasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTE U IEPETPY3KH, LIEHTP TSKECTH, aDCOTHOTHO TBEPIOE TEIIO,
[ICHTP TSHKECTH TBEPJOTO TEJIa, paBHOBECHE, MEXaHUUECKUE KOJICOaHUS U
BOJHEI, 3BYK, WH(pPa3BYyK H YJIBTPa3BYK, JJICKTPOMArHUTHEIC BOJIHEI,
IKaJia SJIEKTPOMAarHMTHBIX BOJIH, CBET, OJTM30PYKOCTh M JalbHO30PKOCTh,
CIICKTPBI UCIYCKAHUS M TMOTIIONICHUS, anbda, OeTa- U raMMa-u3TydeHUS,
M3O0TOIIEL, SAJIEpHAasi SHEPTETHKA;

pa3iMuaTh SBICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE, HPSIMOJIMHEHHOE
NIBUKEHHE, PABHOYCKOPEHHOE MpsSMOJINHENHOE 'IBHKCHHUE, CBOOOIHOE
MaJcHUE TEJI, pABHOMEPHOE JBUKCHUE IO OKPYKHOCTH, B3aUMOJICUCTBUC



Tell, PEAKTUBHOE JBHKECHHE, KOIeOaTeIbHOE JIBHIKECHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJICOaHUS), pE30HAHC, BOJHOBOE JIBHIKCHHE, OTpa)KeHHUE
3BYKa, MPSMOJIHMHEUHOE pPaCIIPOCTPAHEHUE, OTPaK€HUE U IIPEIIOMIICHUE
CBETa, II0OJTHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3IokKeHHe OSJIOro CBeTa B
CIIEKTp M CJIOXECHHE CHEKTPaJBHBIX IIBETOB, [HUCIEPCHUS CBETA,
€CTECTBEHHAsA PaJUOaKTUBHOCTH, BO3HMKHOBEHUE JIMHEUYATOIO CIIEKTpa
M3JIYYEHHUS) IO OIMMCAHHMIO UX XapaKTEPHBIX CBOUCTB U HA OCHOBE OIIBITOB,
NEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBICHHUE,

pacmo3HaBaTh IIPOSIBIICHHE M3YYEHHBIX (PHM3MYECKUX SBICHHUA B
OKpY)KarIleM MHpe (B TOM uHcle (H3WYECKHE SBJICHHUS B IIPHPOJIC:
MPUINBEL U OTJIUBEL, JBMKEHUE IIaHeT COTHEUHOM CUCTEMBI, peaKTUBHOE
NBHKEHHUE JKUBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBEIMH,
3EMIIETPSICEHUE, CEUCMMYECKHME BOJIHBI, I[yHaAaMH, 03XO0, IIBE€Ta Tell,
ONTHYECKHUE SIBIICHHS B IPHUPOJAE, OMOIOTHYECKOe JEHCTBHUE BHIMUMOTIO,
yIETPa(PUOJIETOBOTO M PEHTTEHOBCKOTO H3IIY4EHHH, €CTECTBEHHBIH
paJJHOAKTHUBHEIA (POH, KOCMHYECKHE Jy4YH, PaJHOAKTHBHOE H3TYUYECHHE
IPUPOJHEIX MHUHEPAJIOB, JEHUCTBHUE PAJUOAKTUBHBIX H3IYUCHHUM Ha
OpTaHH3M UYEJIOBEKAa), MPU STOM IIEPEBOJIUTHL MPAKTHUYCCKYIO 3ajjady B
yu4eOHYI0, BBIJICIATL CYIIECTBCHHBIC CBOMCTBA (MPH3HAKH) (PHIHUYSCKHUX
SIBJICHUU,

OITUCBIBATL HM3yUYEHHEIE CBOMCTBA Tell U (PU3HYECKHE SBJICHHS, UCIIOIb3YS
¢u3udecKkue BEIMYHMHBEI (CpPE/HSAS M MTHOBEHHas CKOPOCTH Tejla IIPHU
HEPABHOMEPHOM JIBHXKCHHWH, YCKOPEHHE, IEepPeMEILCHHE, IyTh, YIrJIOBas
CKOpPOCTb, CHUJIa TPEHHUS, CHIa YIPYTOCTH, CHUJIA TSKECTH, YCKOPECHHUE
CBOOOJJHOTO MAaJCHUS, BeC Tela, HMIYJIbC Tella, HUMIOYJILC CHIIEI,
MeXaHMUecKasi paboTa M MOIIHOCTh, NOTCHIMAIbHAs DSHEPrus Teia,
MOJHATOTO HaJl MOBEPXHOCTHK 3€MIIH, IMOTCHIMAJIBHASA SHEPrUs CKATOMU
IPYXKHUHBI, KUHETHUECKasi DSHEPTrHUs, IMOJIHAS MEXaHUYECKasi HSHEPIHs,
nepuoji ¥ 4acToTa KoleOaHWM, JJIWHA BOJHBI, TPOMKOCTh 3BYKa MU BBICOTA
TOHA, CKOPOCTh CBETa, IOKa3aTelb MPEIOMICHHS CPEJIbl), IPU OMMCAHUU
NpaBUJILHO TPAKTOBATh (PU3UYECKHI CMBIC]I HCIIOJb3YEMBIX BEIUYHH,
00O3HAYCHUS M €IUHUILI (PU3MYECKHX BEIIMYHWH, HAaXOJHTH (POPMYIIHI,
CBSA3BIBAIOIINE JIAHHYK (PU3MYECKYIO BEIIMYMHY C JIPYTHMH BEIHYMHAMU,
CTPOUTE I'papUKH U3YUEHHLIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH;
XapaKTEePU30BaTh CBOMCTBA Tell, (PU3NYECKHE SBIEHHS W IPOILECCHI,
MCITOJIB3YS 3aKOH COXPAaHEHHUS SHEPrHM, 3aKOH BCEMHPHOI'O TATOTCHHS,
OPUHLUN CYNEPIIO3ULUNA CWJI, IPUHLMUII OTHOCHIECIBHOCTH [ anues,
3akOHBl HBIOTOHA, 3aKOH COXpaHEHMS HUMIYJIbCa, 3aKOHBI OTPAKCHUS M
IPEIOMIICHH S CBETA, 3aKOHBI COXPAaHEHHS 3apsaJ0BOr0 M MaCCOBOIO, YUCEIL



Npu SAEPHBIX PEaKIUIX, IIPH 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3allMCBLIBATh €0 MaTeMaTUUYECKOE BhIpaKEHUE;

OOBSACHATL (PU3MYECKHE IPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyal[Mil MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CIIEICTBEHHBIC CBS3H, CTPOUTE OOBICHCHUE U3 2—3 JIOTHIECKHX
IIaroB ¢ ONOPOM Ha 2-3 HM3YyYCHHBIX CBOWCTBA (DH3WMYECKUX SIBICHHUH,
(U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEU;

pellaTb pacd€THRIE 3ajaud (omuparoluecss Ha cucTeMy Hu3 2-3
ypaBHEHHH ), HCIIOJIL3YS 3aKOHBI U (DOPMYIIBI, CBS3LIBAIOIINEC (PH3HMUCCKHE
BeIMUMHBLI: HAa OCHOBE aHallM3a YCJIOBHS 3ajladM 3allChbIBaTh KpaTKOe
YCIIOBUE, BBISBJISATL HEJOCTAIOIIUE MM H30BITOUHBIC JJaHHBIE, BHIOUPATH
3aKOHBEI ¥ (DOPMYIIEI, HEOOXOUMBIC IS PEIICHUS, IIPOBOJUTE PACUETEI U
OLICHMBAThL PCAJTMCTHYHOCTH ITOJYYCHHOIO 3HAYCHUS (PU3HUYCCKOU
BEJINY MHBI;

pacrio3HaBaTb IIpoOJIE€MbI, KOTOpPLIE MOKHO PEIIMTh IPH TOMOILHN
(U3NYECKUX METOJIOB, HCIIONB3YyS ONMHCAaHHE WCCICOBAHUS, BEINCIISATH
OpoBepsieMOe  MPEINOJIOKEHUE, OLEHHBAaTh IIPABHUIILHOCTh IOPSIKa
OpPOBEJACHUS  HCCIECNOBaHMsS, JI€IaTh BBIBOJBI, HWHTEPIPETHPOBATH
pEe3yJIBTaThl HAOIFOJEHUN U OIIBITOB;

MPOBOJUTE ONBITEI MO HAOIIOACHUIO (HU3NUCCKUX SBICHHUU HIIH
(U3MUECKUX CBOMCTB Ten (M3yueHHe BTOporo 3akoHa HeloTOHa, 3akoHa
COXpaHEHMS SHEpPruM, 3aBHCHMOCTH IepuoAa KoJIeOaHUN IPYKHUHHOTO
MasiTHMKa OT MAacChl Ipy3a U KECTKOCTH MPYXKHUHBI U HE3aBUCHUMOCTEL OT
aMILIMTY Ikl MaJbIX KOJIeOaHMI, MPSIMOIUHENHOE pacIpoCcTpaHEeHHUE CBeTa,
pa3lIoKEHUE OEJIOro CBETa B CHEKTP, U3YUCHUE CBOMCTB HM300pakKCHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300paK€HHS IIPEIMETa B COOHparolIcH
MWH3€e, HAOMIOJEHHE CILUIOMIHBIX M JHUHEMYATBIX CIEKTPOB M3IYUECHMS):
CaMOCTOATEIBHO CcOOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa
o0opynoBaHMsI, ONHUCBIBATHL XOJI OIBITAa U €ro  pe3yibTaThl,
(G OpMyIHPOBAaTH BEIBO/IBL

MPOBOJUTEL MPU HEOOXOAUMOCTU CEPHUI0 MPSIMBIX H3MEPEHHUM, OmpeIeiss
cpeqHEEe 3HAUCHHE M3MEpSIeMOH BeIHYMHEI ((POKYCHOE pacCTOSHHE
COOMparoIle JIMH3EI), OOOCHOBEIBAaTH BBIOOP crmocoba H3MEpPEHUs
(M3MEPUTEIBHOTO MPUOOpa);

MPOBOJIUTE HCCIICJOBAHWE 3aBHCHUMOCTEeH (PM3MUECKHX BEIHMYUH C
MCIIOJIB30BAaHUEM IMPSIMBIX M3MEpPEeHUH (3aBHCHMOCTH IIYTH OT BpPEMEHH
IpU PAaBHOYCKOPEHHOM [BHIXKEHHUM O€3 HaudallbHOW, CKOPOCTH, MepHuo/ia
KOJICOAaHMM MaTEMAaTHYECKOro MasSTHUKA “OT JJIMHBLI HUTH, 3aBHCHMOCTH
yIria OTPa)KCHHS CBETa OT yIya IMaJCHUS M YIJa DPEIOMICHUS OT  yrjia



majJeHUs): IJIAHUPOBAaTh HCCIEJIOBAaHHUE, CaMOCTOATEIBHO COOHMpPATh
YCTAaHOBKY, (PUKCHPOBATH PE3yJbTATHEl IOIYYCHHOM  3aBUCHUMOCTH
(U3HYECKNX BEIWYMH B BHJE TAOmMUI ¥ rpaduKoB, JeNaTh BBIBOJBI IIO
pe3yJIbTaTaM MCCIEOBaHUS;

MPOBOAUTE KOCBEHHBIC W3MEPCHUS (HIMUCCKUX BEIUYUH (CPEIHSS
CKOPOCTH M YCKOPEHHE Tella IIPpH PaBHOYCKOPEHHOM JIBHKECHHH,
YCKOpPEHHE CBOOOHOrO IIaJIEHHs, KXECTKOCTh IMPYXKUHBI, KO3(QQUIIUSHT
TPEHHS CKOJIBXKCHHUS, MEXaHMdYecKasd padoTa M MOIIHOCTh, 49acTOTa U
nepruoj KojaeOaHMH MaTeMAaTHYECKOrO0 U IPYKHHHOTO MAasTHUKOB,
ONITUYECKAasi CHWJIa COOMparoIlell JWH3E, paJHOAKTUBHBINA  (DOH):
MIaHUPOBAaTh HU3MEPEHUS, COOMpaTh SKCIEPUMEHTAJILHYH) YCTaHOBKY U
BEITIOJIHATE U3MEPEHUS, CICAYS MPENI0KEHHON UHCTPYKLHU, BEIYHCIIATH
3HAUYCHHUE BEIIMYMHEI U aHAJIU3UPOBATE MOJIYYCHHBIE PE3YIBTATHI C YUETOM
3aJIaHHOM MMOTPEIIHOCTU U3MEPEHHH,

cOOJTI0/1aTh MpaBUIa TEXHUKN 0€30MacHOCTH MPHU paboTe ¢ 1adopaTOPHLIM
000py/JOBaHUEM;

pa3IU4YaTh OCHOBHBIC TPHU3HAKH W3YUYCHHBIX (PU3NUECKUX MOJIENICH:
MaTepHallbHasi TOYKa, aOCOJIFOTHO TBEPIOE TEI0, TOYCUHBIM HCTOYHHK
CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJEIbL aToMa, HYKJIOHHAas
MOJI€JIb aTOMHOTO SI/Ipa;

XapaKTE€PU30BaTh IMPHUHLMUMNLEL JEHUCTBUS H3YUYEHHBIX MPHOOPOB H
TEXHHYECKHUX YCTPOWCTB C OMNOPOM Ha HX ONHCAaHUSA (B TOM 4YHCIHE:
CIIMJIOMETP, JaTUMKH TMOJIOKEHMS, PACCTOSHUS M YCKOPEHHUS, pakeTa,
9XO0JIOT, OYKH, TEPHCKOIl, (oToammapaT, ONTHYECKHE CBETOBOJIEI,
CIIEKTPOCKOII, JI0O3UMETp, KaMmepa BuiabcoHa), HCIIONB3ysS 3HAHHUSA O
CBOMCTBaX (PM3MUCCKUX SBJICHHM W  HEOOXOJMMBIE (HU3MUECKHUE
3aKOHOMEPHOCTH;

MCTOJIL30BaTh CXEMBI U CXEMaTHUYHBIE PUCYHKH U3YYE€HHBIX TEXHUUYECKUX
YCTPOMCTB, HU3MEPHUTEIBHBIX MPHOOPOB M TEXHOIOIMYECKHX ITPOLIECCOB
NpH PEIICHUM Y4EOHO-IIPAKTUUYECKUX 3aj/lad, ONTHYECKHE CXEMBI [JIs
MOCTPOEHUS U300paKEHUM B IIJIOCKOM 3€pKaJjie U COOMPAIOILIEH JTUH3E;
NPUBOJIMTE INPUMEPHl  (HAXOJUTh HHQOPMAIMIO O  IIpPHUMEpax)
MPaKTHYECKOTO WCIOJIBE30BaHMs (DU3HMYCCKUX 3HAHMH B ITOBCCIHCBHOMU
KU3HU J1J19 o0ecneueHns O€30MacHOCTH IMpH O0pallleHHuH ¢ MpudopaMH U
TEeXHUYECKUMH YCTPOUCTBAMH, COXpaHEHHS 3JOPOBbS U COOIIFOEHHS
HOPM 3KOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIEH CpeJie;

OCYIIECTBIATh TOHMCK HH(pOpMAUH (PUINUECKOLO, ,, COJEpKaHUusS B
NuTepHeTe, caMOCTOSATSABHO (POPMYITUPYSI ITOMCKOBBII 3aITpoc, HAXOIUTh



IyTH ONpeJieJIeHUs JOCTOBEPHOCTH MOJTYYEeHHOW MH(pOPMAIMH Ha OCHOBE
UMEFOILUXCS 3HAHUM U JIOMOJIHUTEJIBHBIX HCTOUHHUKOB;

MCIOJIL30BaTh MPU BBINOJHEHUH YYE€OHBIX 3aJJaHUM Hay4YHO-IOMYJISIPHYHO
IUTEepaTypy (PU3HYECKOTO COASpIKaHHs, CIOPaBOYHBIE MaTepHAab,
pecypchl ceTd VMHTEpHET, BiIaJeTh MPUEMaAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3zoBaHus NH(GOPMAIUH U3 OJHOU 3HAKOBOH CUCTEMEI B JIPYTYIO;
cO3/laBaTh COOCTBEHHBLIE MHUCBMEHHBLIE M YCTHBIE COOOILIEHUS Ha OCHOBE
HH(pOpMaIlMH M3 HECKOIBKHX HMCTOYHHKOB (PU3MUECKOro COJepiKaHusl,
MyOJIUYHO MPEJCTABIATE Pe3yJIbTaThl IIPOSKTHON HWIJIHU HCCIETOBATEIIECKOM
NEATEIBHOCTH, TIIPA 3TOM TI'PaMOTHO  HCIIOJIB30BaTh  HW3YYEHHBIU
MOHSTUMHBEIM ammapaT M3y4aeMoro pa3jiena (PHU3HMKH U COIIPOBOXKATH
BEICTYIIJICHHE TPE3CHTAllMEH ¢ YUYETOM OCOOEHHOCTEM ayJuTOpHH
CBEpPCTHHUKOB.



TEMATUYECKOE IINITAHUPOBAHUE

7 KIIACC
Ko/inyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunMeHoBaHHe pa3/ie/IoB H TeM (mugpoBbie)
KontpoasHblie | IlpakTnueckue
10311 NporpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3men 1. @HU3HKA H €€ poJib B IO3HAHHH OKPYAAKIIEro MUpa
bubmoreka [JOK
1.1 du3uka - HayKa 0 IpUpoae 2 nosmorexa L
https://m.edsoo.ru/7f416194
bubmoreka [JOK
1.2 DOu3nyecKne BETMIUHEL 2 | nosmorexa L
https://m.edsoo.ru/7f416194
. bubmoreka [JOK
1.3 EcrecTBeHHOHAYIHBIM METOT MO3HAHU A 2 | nosmorexa L
https://m.edsoo.ru/7f416194
Hrtoro mo pazneny 6
Pasznen 2. IleproHayaibHbIe CBeICHHS 0 CTPOCHHH BellleCTBA
bubmoreka [JOK
2.1 CrpoeHue BeniecTaa | nommorexa I
https://m.edsoo.ru/7f416194
5 JBIKE€HME B B3aUMOICHCTBHE YACTHI] 5 { bubmiorexa [JOK
' BEIIeCTBA https://m.edsoo.ru/7f416194
bubmoreka [JOK
2.3 ArperaTHsi€ COCTOSHUS BEMIECTBA 2 nosmorexa L
https://m.edsoo.ru/7f416194
Hroro no pazneny S

Pasznen 3. /IBM:keHHe H B3aUMOJAeHCTBHE TeJl

bubmiorexa [JOK

3.1 Mexanuueckoe IBUKEHUE 3
https://m.edsoo.ru/7{416194

3.2 Wueprms, Macca, IIOTHOCTE 4 | bubmioreka [TOK




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

bubmiorexa [JOK

3.3 Cuma. B CH 14 2 https://m.edsoo.ru/7f416194
Hrtoro mo pazneny 21
Pasnmen 4. /larieHHe TBEPIABLIX TeJl, :KHIKOCTeH H ra3oB
41 JlaBnenue. Ilepenaua napienus TBEPABIMU 3 bubmioreka [JOK
' TEIaMH, KUIKOCTAMH U TazaMu https://m.edsoo.ru/7f416194
4.2 JlaBnenue KHUIKOCTH 5 bubmorera OK
https://m.edsoo.ru/7f416194
bubmiorexa [JOK
4.3 ATMOCHEPHOE AaBICHHE 0 https://m.edsoo.ru/7f416194
44 JlencTBUE XUOKOCTH U Ta3a HA NOTPYKEHHOE . A bubmoreka [JOK
* B HHUX TEJIO https://m.edsoo.ru/7f416194
Hrtoro mo pazneny 21
Pasnen 5. Pabora n MOIIHOCTH. DHepIrus
bubmorexa [JOK
5.1 Pa0 3 |
ADOTA H MOTHHOCTE https://m.edsoo.ru/7f416194
bubmiorexa [JOK
5.2 I1 5 |
POCTRIC MEXAHMBMBIL https://m.edsoo.ru/7f416194
5.3 Mexannueckas sHeprus 4 | bubmorexa [JOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PesepBHoOE Bpems 3
OBILIEE KOJIMHECTBO HACOB I10 I[TPOIT'PAMME 68 12




8 KUITACC

KoJinyecTBO 4acoB DJIeKTpOHHbIE
HanMeHoBaHHe pa3/ie/IOB H TeM (uugpoBbIe)
Ne i/ KourpoiasHble | [IpakTHuYeckHe
IpPOr paAMMbI Bcero obpa3zoBaTe/ibHbIE
padoTsl padoTsl
pecypchl
Pasnen 1. TemioBble AB/IeHUSA
Bubanoreka IJOK
1.1 C I 7
TPOCHHUE I CRONCTBA BEmECTRa https://m.edsoo.ru/7f4181ce
1.2 Tennorsie mponieccr 21 | 5 bubmzorexa LIOK
https://m.edsoo.ru/7f4181ce
Hrtoro mo pazneny 28
Pasnen 2. JjiekTpHYecKHe H MATHHTHBIE SIBJICHUS
51 DIEKTPUUECKUE 3aPAAEI. 3apsSKEHHBIE TEIa . i bubmuorexa [JOK
* W UX B3aUMOIEHCTBHE https://m.edsoo.ru/7f4181ce
Bubnuoreka [JOK
2.2 [ToCTOAHHBIN AIEKTPUIECKUM TOK 20 2 7 nonmorexa 1|
https://m.edsoo.ru/7f4181ce
2.3 MarauTHeIe SBIIEHUA 6 | 1.5 bubmzorexa LIOK
https://m.edsoo.ru/7f4181ce
Bubmnoreka IJOK
2.4 3 ArHHUT 4
JICKTPOM HET HHAYKIA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBuoe Bpems 3
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 14.5




9 KUITACC

KoJn4ecTBO 4aCOB DJIeKTpOHHbIE
HanMeHoBaHHe pa3/ie/IOB H TeM (uugpoBbIe)
Ne i/ KourpoiasHble | [IpakTHuYeckHe
IpPOr paAMMbI Bcero obpa3zoBaTe/ibHbIE
padoTsl padoTsl
pecypchl
Pasnen 1. MexaHnuyeckHe sIBJIeHHS
01 MexaHnnueckoe ABIKEHUE U CITOCOORI ero 10 { bubmnoreka [JOK
' OMUCAHUA https://m.edsoo.ru/7f41ada6
. Bubnuoreka [TOK
1.2 Bzanmoneiicreue Ten 20 | 3 momeoTeka I
https://m.edsoo.ru/7f41ada6
butOmuoreka 1{OK
1.3 3aKOHEI COXPAHEHUS 10 3 t
https://m.edsoo.ru/7f41ada6
Hrtoro mo pazneny 40
Pasnen 2. MexaHnyeckue KoJIe0aHHS H BOJIHBI
ButGmuoreka 1{OK
2.1 Mexanuueckue Kojaedanms 7 3 H
https://m.edsoo.ru/7f41ada6
bubnuoreka [IOK
2.2 Mexannueckue BOJHEL. 3BYK 8 | 3 nomorexa Ll
https://m.edsoo.ru/7f41ada6
Hrtoro mo pazneny 15
Pazmen 3. DjieKTpOMAarHuTHOE M0JIe H YJIEeKTPOMATHUTHbIE BOJIHbI
31 DNIEKTPOMATHUTHOE TOJIE U 6 , bubnuoreka [JOK
* IEKTPOMATrHUTHEIE BOJIHEL https://m.edsoo.ru/7f41ada6
Hroro no pazneny 6
Pa3nen 4. CBeTOBBIC ABJICHHAA
4.1 3aKOHEI PACIPOCTPAHEHUS CBETA 6 2 bubmmorexa [JOK




https://m.edsoo.ru/7f41ada6

4.2 JIMH3EI ¥ OITHYECKUE TTPHOOPEI 6 3 brGmorexa [OK
https://m.edsoo.ru/7t41ada6
4.3 Paznoxxenne 06enoro cBeTa B CIEKTP 3 2 brbmorera [JOK
https://m.edsoo.ru/7f41ada6
Hrtoro mo pazneny 15
Pasgen 5. KBaHTOBBIE SIBJICHHSA
5.1 Hcnyckanue u DOrIonieHnue CBeTa arToMOM 4 1 bubmuorexa LIOK
https://m.edsoo.ru/7t41ada6
bubmuoreka [JOK
5.2 C 6 |
TPOCHHE GTOMIOTO Apd https://m.edsoo.ru/7f41ada6
bubmnoreka IJOK
>3 Alaepusie pe . / 1 https://m.edsoo.ru/7f41ada6
Hroro mo pazneny 17
Paznen 6. IloBTOpUTENBEHO-00001AOIHI MOY/Ib
61 [ToBTOpenue u 0000MIEHIE COMEPIKAHM 0 , bubnuoreka [JOK
* Kypca (usuku 3a /-9 xiacce https://m.edsoo.ru/7f41a4a6
Hroro no pazgemny 9
OBIIEE KOJIMYECTBO HACOB I10 [TPOI'PAMME 102 27
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INOYPOYUHOE ININIAHUPOBAHMUE
7 KUITACC

Ne
I/

Tema ypoka

Koin4yecTBO 4acoB

Bceero

KoHTpoabHbIE
padoThI

IIpakTH4YeckHe
padoThI

Hara
H3Y4eHHs

JIeKTPOHHbIE
nuppoBbIE
o0pa3oBaTe/ibHbIE

pecypchl

@du3nka — Hayka 0 Opupoae.
ABnenns npupoael. Gusnueckue
ABJICHUA

MexannueckHue, TeIUIOBEIE,
MEKTPUIECKUE, MATHUTHEIE,
CBETOBEIE, 3BYKOBEIE SBJIEHUSA

Duznueckue BeMIUHEL U UX
M3MEPEHNE

Ypoxk-uccnenopanue "U3mepenue
TEMITEPATYPEI IPH MTOMOTIIH
JKAIKOCTHOTO TEPMOMETPA M ATUNKA
TEMIIEPATYPBI"

Kak (u3uka u apyrue eCTeCTBEHHBIE
HAYKHU U3yUaroT IPUPOIY.
EcrecTrBeHHOHAYIHEIN METO
no3Hanuga. Omicanne pu3ndeckux
SBJIEHWUH C TTIOMOIIBIO MO IEIeH

Bubmmnoreka 1JOK
https://m.edsoo.ru/ff09172a

VYpoxk-uccnemopanue "[IpoBepka
TUTIOTE3BI: MATHHOCTE MOJIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OompIIe, geM OOJTBINE BEICOTA TTyCKa"




Crpoenmne BeniectBa. OMBITH,

Bubmmnoreka IJOK

7 NOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
o | A—— errreeTRA Bubmoreka [JOK
B KEHUE YACTUIL B TB
HH BRI https://m.edsoo.ru/ff0a013e
Ypoxk-ucciaenoBanue «OmbITH O
9 HAOJTFO IEHUIO TETUIOBOTO PACIIMPEHUS
ra3oBy
10 ArperarHbi€ COCTOSHUS BENIECTBA
B3anmocBa3p MexIy CBOUCTBAMM
BEIIECTB B PA3HEIX ar PEraTHBIX
0 COCTOSHHAX U HX bubmnoreka [JOK
ATOMHOMOJIEKVIIIPHEIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperarHeIX COCTOSHUH
BO I
Mexannueckoe IBUKEHUE.
bubmnoreka IJOK
12 PaBnomepHO€E 1 HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05¢c6
IIBUKEHUE
Bubmmnoreka IJOK
13 Ckopocte. Equnuiter ckopoctu
P A P https://m.edsoo.ru/ff0a(79c
Bubmoreka [JOK
14 Pacuer nmyrtu 1 BpeMEHM IBUKEHUA
https://m.edsoo.ru/ff0a0aed
Huepima. 3aKk0oH HHEPITAA.
15 B?.all;MD CHCTBUE TEJIpI{HI{ IpUINHA bubmiorexa [OK
A P https://m.edsoo.ru/ff0a0c10
W3MEHEHHA CKOPOCTU IBUKEHUS TEI
16 [InoTHOCTE BeniecTBa. Pacuer MaccCel bubnnorexa ILJOK
1 00BEMA TEJNA 10 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JTaGoparopuas pabora «Onpenenenue




IIJTOTHOCTH TEEP,I[GI‘G TCIIa»

Pemenune zamau mo teme "[L10THOCTE

Bbubmnoreka IJOK

18
geniecrasa’ https://m.edsoo.ru/ff0al123c
(Cnna Kak XapakTepUCTUKa
19 B3auMoaercTeusa e, Cuma
ynpyroctu. 3akoH ['yka
JIaboparopuas padora «3yuenne
5 3aBUCUMOCTH PACTIKECHUA
(medopmarmin) NPy KUHBL OT
OPWJIOKEHHON CHJIBI»
21 SBnenue Tarorenusa. Cuma TIKECTH
CBsA3b MEXKIY CUIOM TAKECTH U
. Bubmmnoreka IJOK
22 maccoi tena. Bec tena. Pemenue
| | https://m.edsoo.ru/tf0al778
zanad mo Teme "Cuima TSKeCTH
»3 Cuna TAX€eCTH HA APYTUX ILIAHETaX. bubmoreka [JOK
DOu3ngeCcKre XapakKTEPUCTUKU TIAHET https://m.edsoo.ru/ff0a1502
Bubmoreka [JOK
24 Hsmepenue cuit. JlnnamoMmer
P 4 P https://m.edsoo.ru/ffOal8cc
bubmuoreka [JOK
25 Bec tena. HeBecomMoCTh nomorexa 1
https://m.edsoo.ru/ff0al778
CoKeHHe OBYX CHJII, HAITPABJICHHBIX
6 o OmHON T Hi_[};ﬁ P Bubmmnoreka 1JOK
At _ P ' https://m.edsoo.ru/ff0ala70
PaBHOpencTByrOmas Cu
o7 Pemenue 3agau mo teme
"PaBHopeiicTByromIas cum'’
hg Tpenue ckonpxeHna 1 TPEHUE MTOKOA. bubmoreka [JOK
Tpenue B nmpupone u TexHuke https://m.edsoo.ru/ff0a1b9c
29 JIaboparopnas padbora «3yuenne bubmuoreka [JOK




3aBUCUMOCTH CHITBI TPEHUS
CKOJIbKEHWA OT CHJIBI JABJICHUA U
XapakTepa CONPUKACAIONIAXCA
MOBEPXHOCTEN»

https://m.edsoo.ru/ffOalcc8

Pemenue 3amau Ha onpeneneHue

30 PaBHOAEHCTBYIOMIEN CUIIBI
Pemenue zamau mo Temam: «Bec

a1 Tena», «'paduueckoe nm3o0pakeHme bubmmoreka [JOK
cuny, «Cunely, «PaBHOOEHCTBYIOMIAA https://m.edsoo.ru/ff0alde0
CHLII»

KouTtpompHas pabota mo Temam:
«Mexannaeckoe aemikeHue», «Macca,

32 IUIOTHOCTLY, «Bec Teman,
«['padmaeckoe n300paxkeHne Cum,
«CHIIBI»

23 JTasnenue. CrmtocoOBl YMEHBIIIEHUS U bubmmoreka [JOK
YBEJIIMUECHUS TABJICHHU A https://m.edsoo.ru/ff0a20a6
JlaBnenwue raza. 3aBUCUMOCTE

34 IABJIEHU ra3a 0T 00BéMa, Bubmzorexa LIOK

https://m.edsoo.ru/ff0a2376
TEMIIEPATYPEI
[Tepemaua mapneHua TBEPALIMH
35 TE.‘JII;;{, Hﬂi[mm CTAMH H E:Bamﬂ{. 3aKoH bubmaorexa [IOK
https://m.edsoo.ru/ff0a25b0
[Tackama

16 JlaBneHnue B JKUOKOCTH U Tase, bubmmoreka [JOK
BEI3BAHHOE IECHCTBUEM CHJIBI TAKECTH https://m.edsoo.ru/ff0a27 18
Pemenue 3amau mo teme «/laBnenue B Bbubnunorexa IJOK

37 KU OKOCTH M raze. 3akod [lackama» https://m.edsoo.ru/ff0a2826

38 CooOmiaroniuecs COCYIbI bubmnorexa LJOK




https://m.edsoo.ru/ff0a2970

Bubmmnoreka IJOK

3 r 5
? AAIpABITREEIan TPELe https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopmneson
KU IKOCTHBINA HACOC
Armocepa 3emmu. [Iprnamne
CYIIECTBOBAHUS BO3AYIIHOM
T Bbubmnoreka IJOK
41 000/10uKH 3eMITH. 3aBUCHMOCTE
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IABIEHUS OT BBICOTHI
HaJ YPOBHEM MOPA
bub OK
42 Bec Bo3nyxa. Armoc(epHoe naBieHue nomorexa Ll
https://m.edsoo.ru/ff0a2b5a
43 HN3amepenue atMoc(epHOTO TABIACHUA. bubmmoreka [JOK
Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTE ATMOC(EPHOTO
4 ABJICHM S OT BEICOTHI H OBHEM bubmiorexa [OK
A WP https://m.edsoo.ru/ff0a2fc4d
MOPs
45 bapomerp-anepoun. Armochepnoe bubmmoreka [JOK
NABJICHUE HA Pa3IMUYHBIX BEICOTAX https://m.edsoo.ru/ffOa2fc4
46 Pemenune zamau mo reme
"ATMmocdepHoe naBieHue"
EUCTBHE JKUAKOCTH U Ta3a Ha
47 f[lﬂr €HHOE B HUX TEJI0 Etyrorexg [[OK
Pyx ‘ https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JTaboparopnas pabora «Onpenenenue
48 BEITAJIKUBAIOMICH CHIILL, Bubmioreka IJOK

OEHUCTBYIONIEN HA TENO, MOTPYKEHHOE

B KHUIKOCTE»

https://m.edsoo.ru/tf0a33fc




49

JTaboparopuas pabora mo Teme
«MccnenoBanue 3aBUCMMOCTH Beca
TEna B BOJIE OT 00BEMA MOTPYKEHHOT
B KHIKOCTE YACTH TEJIa»

Bubmuoreka IJOK
https://m.edsoo.ru/ff0a3514

50

[Imapanue Ten

Bubmmnoreka IJOK
https://m.edsoo.ru/ff0a3a96

51

JIaboparopuas pabora
"KoHncTpyupoBanue apeoMerpa Wi
KOHCTPYMPOBAHUE JIOJIKU U
ompeneneHue e€ rpy30moasEMHOCTH"

52

Pemenune zamaua mo remam: «llmasanue
cynoB. Bo3nyxomiaBanuey,
«/laBieHne TBEPIBIX TEMI, KUIKOCTEH
W Ta30B»

Bubmmnoreka IJOK
https://m.edsoo.ru/ff0a3654

53

54

Mexannueckas pabota

MonmocTts. Eanauie MOTITHOCTH

Bubmmnoreka 1JOK
https://m.edsoo.ru/ff0a3{82

Bbubmnoreka IJOK
https://m.edsoo.ru/ff0a3f82

33

Ypoxk-uccneqosanue "Pacuér
MOMNIHOCTH, PA3BUBAEMOM MPH
Mo IBEME TI0 JIeCTHHUIIE"

56

[TpocTeie mexann3mel. Peryar.
PasnoBecue cum HaA peuare

37

KouTtponpaas pabora mo Teme
«/laBeHne TBEPIBIX TEM, KUIKOCTEH
1 ra3oB» / Beepoccuiickas
mpoBepouHas padoTa

58

Pezeprnerii ypok. Pabora ¢ Texcramu
o Teme «/{aBienne TBEPIBIX TEM,

bubmnoreka [JOK
https://m.edsoo.ru/ffOadffe




JKUJIKOCTEN U Ta30B» / Beepoccuiickas
mpoBepouHas pabora

59

Pergaru B Texanke, OBITY ¥ IPHPOIE.
JIaboparopuas pabora
«HMccnenqoBanue yCI0BUM PABHOBECHS
peIaara»

0.5

Bbubmnoreka IJOK
https://m.edsoo.ru/ffOad78e

60

Pemenue 3amag mo reme «Y ClnoBuA
PaBHOBECHS PEIYATA»

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

61

Kos(ppuiiuent none3Horo 1encTBusa
mexanu3ma. Jlaboparopuas pabora
«3mepenne K1/l nakionnon

TUTO CKO CTH

0.5

62

Pemenwue 3anau o reme "Pabora,
MomiHOCTh, KIT/T"

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

63

64

Mexanuueckas SHEPTUSL.
KuHernueckas ¥ mOTEHIIM AL HAS
SHEPrus

3aKOH COXPAHEHUA MEXAHUIECKOM
SHEPTrUn

bubmnoreka IJOK
https://m.edsoo.ru/ff0ad4252

Bubmmnoreka 1JOK
https://m.edsoo.ru/ff0a4360

65

YpoK-3KCIEPUMEHT IO TEME

" JKCIIEPUMEHTAIEHOE ONIPEACICHHUE
W3MEHEHUS KHHETUIECKOU U
HOTEHIUAIEHON SHEPTUH IIPU
CKATBIBAHUU TE€JId M0 HAKIIOHHOU
IUIOCKOCTH"

66

KouTtpompHas pabora mo Teme
«PaboTa 1 MOITHOCTE. DHEPTUI

67

PezepHerii ypok. Pabora ¢ Texcramu

bubmnorexa LJOK




mo Teme "Mexannueckoe npuxenue"

https://m.edsoo.ru/ff0adee6

Pezepenerit ypok. Pabora ¢ Texcramu

68 o Teme '"Pabora. MOmHOCTS. 1
Jueprus”
OBIIEE KOJIMYECTBO HACOB I10 - "

[TPOITPAMME




8 KUITACC

Kosn4yecTBO 4acoB JJIEKTPOHHbIE
Ne laTa nudpoBbIe
Tema ypoxka KoHtpoisHblie | IlpakTHYeCckHE bp
In/n Bcero H3Y4YeHHUs | o0pa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcehl
OCHOBHBIE MMOJIOKEHUA MOJIEKYIAPHO -
. Bbubmnoreka IJOK
| KUHETHYECKOU TEOPUU U MX OITBITHBIE |
https://m.edsoo.ru/ff0a5256
O ITB EPHICHUA
2 Macca 1 pazMep aTOMOB U MOJIEKYIT |
3 Moaenu TBEpOOTO, KUAKOTO U i bubmmoreka [JOK
ra3000pPa3zHOTO COCTOSHUN BEMIECTBA https://m.edsoo.ru/ff0a540e
OOBsacHEHHE CBOUCTB TBEPIOTO,
4 JKAIKOTO U Ta3000pa3HOro COCTOSHUM {
BEIIECTBA HA OCHOBE I0JIO K EHUH
MOJIEKYJISIPHO -KUHETUYECKOHN TEOPUH
R Kpucrammueckne u amop(pusie Tena | bubmorera [JOK
P P https://m.edsoo.ru/ff0a5800
6 CMagnBaHNE U KAMWLISPHOCTE. { bubmuorexa [JOK
[ToBepxHOCTHOE HATAKEHUE https://m.edsoo.ru/ff0a5530
7 TennmoBoe pacmmpenue u cxarue | brmorexa OK
P P https://m.edsoo.ru/ff0a5a26
Temmeparypa. CBsA3b TeMIIEPATYPEI CO
8 CKOPOCTBIO TEILUIOBOTO ABUKEHUSA 1
JACTHI]
9 Buyrpennsas sueprus. CrocoOsr i bubmmoreka I[OK
M3MEHEHUS BHYTPEHHEN SHEPTHUH https://m.edsoo.ru/ff0aSc60
10 Bu el reruionepenaun 1 Butmmoreka [[OK




https://m.edsoo.ru/ff0a6412

Ypoxk-konpepennus "[Ipakruueckoe
MCITIOIF30BAHNE TETIJIOBBIX CBOWCTB

Bbubmnoreka IJOK

H BEIIECTB U MATEPHATIOB B IEJIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHns"

09 KoauuecTBO TEIUIOTHI. Y IeIbHasd Bubmmnoreka IJOK
TEILUIOEMKOCTE https://m.edsoo.ru/ff0a6976

03 YpaBHeHue TenIoBoro dazaHca. Bubmuoreka [JOK
TennooOMeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JTaboparopuas pabora

14 "UccnenoBaHue ABJICHUS Bubmoreka [JOK
TEII000MeHa TP CMENTUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOPAYEH BOJBI "
Pacuer xommuecTBa TEIUIOTEI,

15 HEO0OXOMUMOTO TS HATPEBAHMS TEIA
Y BBLAEEMOT0 UM IPU OXJIAKJEHUH

16 JTaboparopuas padora "Onpenenenue bubmmoreka [JOK
yAEIbHOU TEILIOEMKOCTH BETIECTBA" https://m.edsoo.ru/ff0a6bb0

(7 JHEpPrus TOIUINBA. Y I€IbHAA TEII0Ta bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpnEBaHUE

18 KPUCTAJUTMIECKUX TEA. Y AeIbHas brbmorera TIOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIABJIEHUA

19 JTaGoparopuas pabora "Onpenenenue bubmmoreka [JOK
yAEIbHOU TEILIOTHI IUIABIECHUA JIbaa' https://m.edsoo.ru/ff0a72fe

50 [TapooOpazoBanue 1 KOHIEHCATINS. bubmnoreka [JOK
Hcnapenne https://m:edsoo.ru/ff0a740c

21 Kunenue. YaenpHas temnora bubmnoreka IJOK




mapooOpa3zoBaAHUA U KOHICHCAIIHMH.
3aBUCUMOCTE TEMIIEPATYPHI KUTIEHHS
OT aTMOC(EepHOTO JABIEHUA

https://m.edsoo.ru/ff0a786¢

22

BraxuocTs Bo3myxa. Jlaboparopuas
pabota "Onpenenenue

¥

OTHOCHUTEJBEHOH BJIAKHOCTH BO3ayXa'

Bubmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeneneHue
BJIAJKHOCTH BO31yXa

24

[TpuHIMIE pabOTH TEMIOBHIX
neurarenei. [Taposas TypOuna.
JIBUTATE T BHYTPEHHETO CrOPaHMs

25

KIIJ] TerioBoro apurares.
TenmoBeIe ABUTATEIMN M 3aMIMTA

OKPYKAIOTIEH CPEEI

Bubmmnoreka IJOK
https://m.edsoo.ru/tt0a7c7c

26

27

3aKOH COXpPAaHEHUA U MMPEBPAIIEHUS
SHEPTUH B TEIUIOBEIX TPOIECCAX

[ToaroToBka K KOHTPOJEHOM padboTe
no Teme " TensoBkIe SBIEHUS.
M3menenne arperaTHeIX COCTOSHUH
peniecrsa’

Bubmmnoreka 1JOK
https://m.edsoo.ru/ff0a8312

28

KonTpompHas pabora mo Teme
"Tennmosrie spaenua. MizmMenenue
arperaTHeIX COCTOSHWN BemiecTna'

Bubmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Snexrpu3anus ten. JIsa pona
SMEKTPUIECKUX 3aPATIOB

30

Ypok-ucciaenoBaHue " DIEKTPU3AIN
TEJI MHAYKIUEN U IPH
COIPUKOCHOBEHUH"




BzaumopgencTue 3apsaiKeHHBIX TEIT.

Bubmmnoreka 1JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYIECKOE TIONE.
1 HanpsaeHHOCTE JIEKTPUYECKOrO bubmmoreka [JOK
mosis. [IpuHiumn cynepnosunmm https://m.edsoo.ru/ff0a8a0a
SIEKTPUYECKHUX MTOJIEN
Hocurenun snekrpuuecknx 3apsagos.
33 JneMeHTapHeId 3apan. Ctpoenue
aroma
[TpoBOMHUKY 1 AUBIEKTPUKH. 3aKOH bubmmoreka [JOK
34 COXPaHEHUs IEKTPUYECKOTO 3apana https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3agau Ha npuMEHEHHUE bubmuorexa [JOK
CBOMCTB 3IEKTPUYECKUX 3APATOB https://m.edsoo.ru/ff0a%90cc
ONEKTPUUIECKUN TOK, YCIOBUSA €TO
36 cymectBoBanusa. Uctounnku bromorera [OK
https://m.edsoo.ru/ff0a95a4
SIEKTPUIECKOTO TOKA
37 J1eNCTBUA SIEKTPUIECKOTO TOKA brbmorera [IOK
https://m.edsoo.ru/tf0a96b2
Ypoxk-uccnenosanue "Jleiicreue
38 SIEKTPUUECKOTO MO HA HIPOBOJHUKH |
Y TUAIEKTPUKA "
ONEKTPUIECKUI TOK B METAJLIAX, bubmmoreka [JOK
39 AUOKOCTAX M rasax https://m.edsoo.ru/ff0a9838
40 DIEKTPUUECKas ek U €€ COCTABHEBIE
qacTh
Cuna Toka. JTaboparopuas padora
41 "U3mepenue u perynupoBaHUE CHUITEI 0.5 TS

Toka"

https://m.edsoo.ru/ff0a8bd6




DONEKTPUYECKOE HATIPSIKECHUE.
Boasrmerp. JIaboparopuas pabota

Bubmuoreka IJOK

42 0.5
"U3Mmepenue u perynupoBaHue https://m.edsoo.ru/ff0a9% 14
HANPAKEHUA
43 CompoTHBIEHUE MPOBO THUKA. bubmmoreka [JOK
YanenpHOE COMPOTHUBIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JTaboparopuas padbora "3aBUCHMOCTE
44 SIEKTPUUECKOTO COMPOTUBICHUS { bubmmoreka [JOK
MPOBOJHUKA OT €r0 JJIMHEI, IIJION[adN https://m.edsoo.ru/ff0aa738
MOIIEPEIHOr0 CEUEHUA U MaTepuana”
3aBUCUMOCTh CHWJIBI TOKA OT
Bbubmnoreka IJOK
45 HANPKEHUA. 3aKOH OMa s ygactka
https://m.edsoo.ru/ff0aad4a
LETTH
JTaGoparopuas padbora
"Uccnenosanue 3aBUCUMOCTH CHJIEI
46 TOKA, UIYIIETO Y4EPE3 PEIUCTOP, OT | bubmorera [TOK
’ PE3 P P, https://m.edsoo.ru/ff0aa04de
COIPOTHUBIIEHUS PE3UCTOPA U
HANPAKEHUA HA pe3ucrope”
47 [TocnenoBarensHOE M MApATLIETEHOE
COETMHEHUS MPOBOTHUKOB
JTaboparopuas pabora "[Iposepka
48 MpaBWIA CIO0KEHHUS HANPSKEHUH ITPH 0 bubmuoreka [JOK
TOCIE€N0BATEILHOM COEIUHEHNH JIBYX https://m.edsoo.ru/ffOaaa58
pE3NCTOPOB"
JTaboparopuas pabora "[IpoBepka
49 NpaBWiIA IS CUIIBI TOKA IIPU { bubmoreka LJOK

MapauIEIbHOM COECIUHEHUN
peE3UCTOpOB”

https://m.edsoo.ru/ffOaadl e




Pemenue 3agau Ha npuMEHEHHNE

Bubmmnoreka IJOK
50 3akoHa Oma i pa3mmaHoTo
https://m.edsoo.ru/ffOaaf8a
COETUHEHUS MTPOBOJHUKOR
51 PaboTa 1 MOITHOCTE IEKTPHYIECKOTO bubmoreka [JOK
ToKa. 3akoH [[xoyna-Jlenna https://m.edsoo.ru/ffO0ab124
JIaboparopuas padora "Onpenenenne
52 HGDTPLI 5| I:emm:fn CTH HJIEKTPHIIECK{]I'U bubmorexa IJOK
P \ P https://m.edsoo.ru/ff0ab3el
TOKA
ONEKTPUYECKHUE TIeTH U OTpeOnTem
- Bbubmnoreka IJOK
53 STEKTPUIECKON SHEPTUH B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMeIkaHue ;
54 [TocTOSIHHBIE MATHUTEI, HX
B3aUMOIIEHUCTBHE
55 Ypoxk-uccnenopanue "M3yuenue bubmmoreka [JOK
MOJIEH IMMOCTOSHHEIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe nonae. MarautHoe momue
Bubmuoreka IJOK
56 3eMIIU U €r0 3HAYEeHHE U1 KH3HH Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBka K KOHTPOJEHOM padboTe
mo TeMe " DIeKTPHUYECKHUE 3apAabl.
P P Bubmuoreka IJOK
57 3apsKEHHBIE TENA U UX
B} . https://m.edsoo.ru/ffOabd2c¢
B3auMoIeicTBuA. [TocToSHHEII
SIEKTPUUECKUU TOK"
KonTpompHas pabora mo Teme
"InmekTpruuecKue 3apabl.
P P Butmmoreka 1JOK
58 3apsSKEHHBIE TENA U UX

B3auMoaerucTBuia. [loCTOAHHBIN

SMEKTpUYecKuid TOK" / Beepoceniickas

https://m.edsoo.ru/ffOabea8




mpoBepoOUHas padoTa

59

Pezepsnerit ypok. Pabora ¢ Tekcramu
o Teme "[locToAaHHbBII
SIEKTpUYeCKud TOK / Beepoccmiickas
mpoBepoOUHas padoTa

Bubmmnoreka 1JOK
https://m.edsoo.ru/ffOacdcb

60

OmeiT Jpcrena. MarautHoe nmone
SMEKTPUIECKOT0 Toka MarnurHoe
MOJI€ KATYIIKU C TOKOM

Bubmoreka [JOK
https://m.edsoo.ru/ffOac1d2

61

[IpuMmenenne >1eKTPOMArHATOB B
texauke. Jlaboparopuas pabora
"U3yuenne nencTBUs MAarHUTHOTO
OJIsI HA MPOBOJHHUK C TOKOM"

0.5

bubmnoreka IJOK
https://m.edsoo.ru/ffOac74a

62

DNEKTPOABUTATENE IMOCTOSHHOTO
Toka. Mcross3oBanue
SIEKTPOABUTATENEH B TEXHUUECKHUX
yCTPOMCTBAX U HA TPAHCHOPTE.
JTaboparopuas pabora
"KoHCTpyHMpOBaAHNE U U3YUEHHUE
padOTHI HIIEKTPOIBUTATEITS"

Bbubmnoreka IJOK
https://m.edsoo.ru/ffOac86¢

63

Omerter @apages. 3akoH
SIEKTPOMArHUTHON UHIYKIINH.
[TpaBuno Jlenma

64

Onexrporeneparop. CrrocoOwr
MOJTYIEHUS AMEKTPUUECKON SHEPTUH.
DNEKTPOCTAHIINKN HA
B0300HOBIIIEMBIX HCTOYHHUKAX
SHEPrUn

65

[ToaroToBKa K KOHTPOJILHOU padoTe
Mo TeME "DIEKTPUIECKHUE U




MATHUTHBIE ABJICHUS

KonTpompHas pabora mo Teme

| Bubmoreka [JOK
66 ONEKTPUYECKHE U MATHUTHEIE |
" https://m.edsoo.ru/ff0acbl4
SBJICHUS
67 Pesepsnsrii ypok. PaboTa ¢ Texcramu { bubmmoreka [JOK
mo TeMe " T €I0BEIC ABJICHUA https://m.edsoo.ru/ffOaccSe
68 Pezepnrrii ypok. PaboTa ¢ Tekcramu {
no Teme "MaruuTHeie ABIEHUA"
OBILHEE KOJITUYECTBO HACOB I10 63 145

[TPOTPAMME




9 KUITACC

KosnmyecTBO 4acoB DIeKTPOHHBbIE
Ne laTa nudpoBbIe
Tema ypoka KonrpoasHblie | IlpakTHueckue bp
/1 Bcero H3Y4YeHHSl | oOpa3oBarTe/ibHbIE
padoThl padoThI
pecypcsl

i Mexannueckoe IBHKEHHUE. i
MarepuansHas Touka

, Cucrema orcuera. OTHOCHUTEILHOCTD ( bubmioreka [JOK
MEXAHUYECKOT 0 IBHKECHH A https://m.edsoo.ru/ff0ad474

3 PaBnomepHO€ NpAMOJIIMTHEUHOE [ bubmoreka [JOK
IIBUIKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHO€ MPAMOIMHENHOE

4 newkeHue. CpenHsas 1 MrHOBEHHAA |
CKOPOCTB

5 [TpsmomHeitHoOe paBHOYCKOPEHHOE ( bubmoreka [JOK
IBWJKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOIUHEUHOTO

6 PAaBHOYCKOPEHHOTO JBUKCHHUA. |
['paduk cxopocTu
JIaboparopuas pabora "Onpenenenue

. YCKOPEHHUS Tea IpH i { bubmoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUHU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOHN IIOCKOCTH"

. Cpo0Oomuoe nmanenue tei. OnbITh i
Namines

0 PaBHOMEpHOE ABMIKEHHUE TT0 { bubmorexa [TOK

okpyxkuoctu. [lepnon u gwacrora

https://m.edsoo.ru/ff0aecl176




oOpanienus. JluHeHas u yrimoBas

CKOPOCTH
10 LlenTpocTpeMUTEIEHOE YCKOPEHNE
(" [TepBeri 3akon Herorona. Bekrop bubmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
> Bropoii 3akon HerotoHa. bubmoreka [JOK
PaBnonencryromnias cuna https://m.edsoo.ru/ff0ae72a
3 Tpernii 3akon HeroToHa. bubmoreka [JOK
Cynepno3unusa Cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3amag Ha MPUMEHEHNE bubmoreka IJOK
3ak0oHOB HrroTona https://m.edsoo.ru/ff0aeb6e
bubmorexa [JOK
= Cuna ypyrocta. 3aon ['yxa htlps.;:ﬁm.edmti*uffﬂ}aecﬂ
16 Pemenne 3zamag mo teme «Cuia
YOPYTOCTH
7 JTaboparopuas pabora «Onpenenenue bubmoreka [JOK
KECTKOCTH ITPYKUHBI» https://m.edsoo.ru/ff0aee28
(8 L — bubmioreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenwue 3amgag mo teme «Cuna bubmioreka [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
>0 JIaboparopuas pabora "Onpenenenue bubmoreka [JOK
KO3(p(puimeHTa TpeHUs CKOJIbKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3zagau mo teme "3aK0HEBI
21 Hrerorona. Cuna ynpyrocru. Cuna -
B — https://miedsoo.ru/ff0afb8e
5y Cuna TSKECTH U 3aKOH BCEMHPHOTO bubmorexa [HOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo. ru/ft0at044




MaaeHHA

Ypok-kou(epenuus "JlBrmxeHue Ten

23 BOKPYI TPABUTAIIMOHHOTO IIEHTPA
(Conmneunas cucrema). I'amaktukm”
Pemenue zamaua mo teme "Cuna Eui6 LOK
nomoreka
24 TAKECTU U 3aKOH BCEMUPHOTO
| https://m.edsoo.ru/ff0af5f8
TATOTEHUA
”s [TepBas kocvmueckas CKOPOCTE. bubmoreka [JOK
HesecomocTts u neperpys3ku https://m.edsoo.ru/ff0af33¢
PaBnoBecue MaTepuanbHO Il TOUKH.
AbcomoTHO TBEpHOE TEINO.
) buOmioreka [JOK
26 PaBnoBecue TBEPIOTO TENA C H
) N https://m.edsoo.ru/ff0afe36
3aKPEIIEHHO M OCBIO BPAIlEHUA.
MowmenT cunet. LleHTp TsxecTn
PaBnoBecue MmaTepuaabHO M TOUKH.
AOcomoTHO TBEpHOE TENO.
27 PaBnoBecue TBEpHOTO TENA C
3aKPETUIEHHO M OCBIO BPAMlEHMUS.
MowmenTt cumel. LleHTp TsaxecTu
hg Pemenue 3amau mo teme "MomeHT bubmioreka [JOK
cuiel. Llenrp Tamkectn" https://m.edsoo.ru/ff0b02b4
[TonroToBKA K KOHTPOJIBHOH padoOTe MO Eui6 LOK
nomoreka
29 teme "MexaHHdecKkoe IBUKEHHUE.
B B | https://m.edsoo.ru/ffOb0408
3aMMOJENCTBHE TEIT
Kourponpnas pabora mo Teme - [OK
noImorexa
30 "Mexannueckoe OBHUKEHUE.
B el crrie T https://m.edsoo.ru/ff0b06ec
3aUMOJENCTBUE TEIT
31 Nmmynsc Tena. Umnynsc cuiel. 3ak0H bubmiorexa LIOK




COXPAHEHUSA UMITYJIbCA. Y IPYTOE U
HEYIPYTO€ B3aUMOJIEUCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue zamaug mo teme "3akoH

bubmorexa [JOK

32 COXPaHEHUA UMITYJIECA" https://m.edsoo.ru/ff0b096¢
13 Ypoxk-kon(pepenis "PeaktnrHOE
OBWKEHHE B IIPUPOJIE U TEXHUKE"
34 Mexannueckas paboTa 1 MONTHOCTB budmiorexa OK
https://m.edsoo.ru/ff0b0a84
15 PaboTta CuIBI TSKECTH, CHIIEI bubmiorexa [JOK
YVIIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JIaboparopuas pabora «Onpenenenue
16 padOTEI CHJIBI TPEHUA TPH
PaBHOMEPHOM ABHUIKEHHUH TEJIA IO
TOPU30HTAIEHOW MOBEPXHOCTH
a7 CBs3b SHEPruM ¥ PadOTHI.
[TorenmmaneHas sHeprus
18 Kunernueckas snepruda. leopema o bubmoreka [JOK
KHHETHYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPAHEHUS SHEPTUU B
MEXAHUKE
40 JIaboparopnas padora «M3yaenne bubmoreka [JOK
3aKOHA COXPAHEHU YHEPTHUU https://m.edsoo.ru/ff0bl 2fe
41 KonebarenrHoe IBHIKEHHE U €0 bubmioreka [JOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
49 3aryxaronime Koae0aHms. bubmorexa [[OK
Brmyxknennsre konebdanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 Maremarn4eckuil U NPy KUHHBIN

MAATHHKH




4

Ypok-uccnenoBaHue «3aBUCUMOCTE
MEPUO1a KOJIeOAHUH OT KECTKOCTH
HPYKHUHEL 1 MACCEI Tpy3a»

bubmioreka [JOK
https://m.edsoo.ru/ff0b197a

45

[TpeBpanienue sHeprumn npu
MEXAHHUIECKUX KOJIeOaHMIX

46

JIaboparopuas pabora «Onpenenenue
JaCTOTHI U IMEPHOIa KOoJaeOaHui
MIPYKMHHOTO MasTHHKA»

bubmioreka [JOK
https://m.edsoo.ru/ff0b1 aec

47

JIaboparopuas pabora «I[IpoBepka
HE3aBUCHUMOCTH MTEPUO01a KOJIeOaHm i
rpy3a, TOABEIIEHHOTO K HUTH, OT
MACCBHI TPy3a»

bubmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaaunueckue Bomasl. CBOMCTBA
MEXaHW4deCKUX BOJH. [IpomonsHEIE U
MOTEPEYHBIE BOHEI

bubmoreka [JOK
https://m.edsoo.ru/ff0Ob2 1fe

49

Ypok-kou(epeniusa "Mexannaeckue
BOJIHEI B TBEPIOM TEIE.
CelicMHUeCKHUE BOJHBI"

50

3ByK. Pacripocrpanenue u oTpaxkeHue
3BYKA

S1

Ypoxk-uccnenopanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3BYKA OT
qaCTOTHI

52

['pOMKOCTE 3ByKa M BEICOTA TOHA.
AKYyCTHYECKHI PE30HAHC

53

Ypoxk-konpepenisa "YapTpa3Byk u
UH(]pa3ByK B IpUPOIE U TEXHUKE"

Bbubmiorexka [TOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKA K KOHTPOJIBHOH paboTe MO

bubmorexa [TOK




TeMe "3aKOHBI COXPAHEHHS.
Mexannueckue koaedanusga ¥ BOJIHBL

https://m.edsoo.ru/ff0b25f0

KonrponpHas padoTa rmo Teme

55 "3akonsl coxpanenusa. Mexanmueckue
KOJIEOAHMS 1 BOJTHBI "
56 DJIEKTPOMArHUTHOE MOJIE. bubmoreka [JOK
DJIEKTPOMATHUTHEIE BOJIHEI https://m.edsoo.ru/ff0b2abe
57 CBOMCTBA AMEKTPOMATHUTHEIX BOJIH
Ypoxk-konpepenrma "llkana
5 3IEKTPOMATHUTHEIX BOJTH. bubmoreka [JOK
Hcnoe30BaHue 3IEKTPOMATrHUTHEIX https://m.edsoo.ru/ff0b2fe6
BOJIH VIS COTOBOW CBA3H"
Ypok-uccnenosanne "M3yuenne
P . 7 bubmoreka [JOK
59 CBOUCTB 3JIEKTPOMAarHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
TOMOTIIBIO MOOWIBHOTO TenedoHa
Pemenue 3amag Ha onpeneneHue
60 JaCTOTEI U JUIMHEL 3JIEKTPOMATHUTHOU
BOJIHEI
DJIEKTPOMArHATHAA IPHUPOIa CBETA.
61 Cko UI?ZTL CBETA Bnmzﬂfme CBOMCTBA brbmorexa LOK
P ‘ https://m. edsoo.ru/ff0b31d0
CBETa
HUcrounuku ceera. [Ipamomineinoe
bubmoreka [JOK
62 pacIpOCTPAHEHUE CBETA. 3aTMEHUA
https://m.edsoo.ru/ff0b3658
Comana u Jlynset
3aKOH OTpaKEHUA CBETA. 3epPKAaa.
bubmiorexa ITOK
63 Pemenue 3amaq Ha mMpuMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXEHU CBETA
64 [Tpenomnenue crera. 3akon bubmorexa [JOK




[IPpEeITOMIICHUA CBCTA

https://m.edsoo.ru/ff0Ob3aea

[TostHOE BHYTpEHHEE OTpAXKEHUE CBETA.

bubmioreka [JOK
65 Hcrmons30BaHne MOTHOTO BHYTPEHHETO
OTPAKCHI B ONTHICCKIX CBETOBOAX https://m.edsoo.ru/ff0b3c5c
JTaboparopuas pabora "Uccnemopanue
66 3aBUCUMOCTH YIJId IIPEI0MICHUA
CBETOBOTO JTyuad OT yIja NaaeHUus Ha
rpaHune "'BO3ayx-CcTexkmo’"
Ypoxk-konpepenisa "M crnons3oBanue
67 HOJIHOTO BHYTPEHHETO OTPAKECHUA:
CBETOBOJIEI, ONTHKOBOJIOKOHHASA CBA3L"
bubmorexa [JOK
08 JIH3BL. OMIIECKas CHa THI35 https:/m.edsoo.ru/ff0b3f2¢
69 [Tocrpoenne u300pakeHMI B MTH3AX bubmorera OK
https://m.edsoo.ru/ff0b444a
Jlaboparopuas padbora "Omnpenenenue
70 tl)m{yEHﬂrE pﬂCETGHHHH 15§ ﬂirﬁqecx{ﬂﬁ bubmorera [JOK
5 https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArONMIeH JTHH3E"
71 Ypoxk-konpepenis "Onruueckue bubmoreka [JOK
JIMH30BBIE TTPHOOPHT" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onmruyeckas cucrema. 3peHue bromorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-konpepents "JledekTr
3penus. Kak coxpanurs 3peHue”
Paznosxenmne 0emoro cBeTa B CIEKTp.
24 Onsrter HeroTona. Cnoxkenue bromioreka TIOK

CHEKTPAJIBHBIX UBETOB. [lucnepcus
CBETA

https.//m.edsoo.ru/ff0cOf4¢




JTaboparopuas padora "ONBITE 1O
pa3noKeHuro OEJIOr0 CBETA B CHEKTP M

bubmoreka [JOK

75 BOCIIPHATHIO I[BETA IPEIMETOB TIPU MX
https://m.edsoo.ru/ff0cOe2a
HAOII0IEHNH Yepe3 IIBETOBEIE :
GUIBTPEL"
Ypoxk-npaktukym "BomHOBEIE
76 CBOMCTBA CBETA: OUCIIEPCH,
unreppepenma u muppakuus'”
- Onerter Pesepdopna u mranerapuas bubmoreka [JOK
MOIIEIE aTOMA https://m.edsoo.ru/ff0c12a8
78 [Tocrynarer bopa. Monens aroma bopa
HNcnyckanue u moraonieHUe CBETA
Y o . bubmioreka [JOK
79 aromoMm. KBanTer. JInnenuarsie
https://m.edsoo.ru/tfOc144c
CIEKTPHI
20 Ypok-mpaktukym "Habmonenue bubmoreka [JOK
CIEKTPOB UCITYCKAHUA" https://m.edsoo.ru/ff0c1550
. bubmioreka [JOK
81 PamnoakTHBHOCTE U €€ BUOLI
https://m.edsoo.ru/ff0c1672
27 Crpoenue aromnHoro aapa. Hyknonnas bubmorexa [JOK
MO IEJIb https://m.edsoo.ru/ftOc18ac
23 PannoakTuBHEIE TTPEBPATIICHUS. bubmorexa [JOK
H3oTomel https://m.edsoo.ru/ffOclald
24 Pemenue 3amag mo reme: bubmioreka [JOK
"PamnoakTUBHEIE NpEBpanieHNA " https://m.edsoo.ru/ff0c1b4a
85 [Tepnon momypacnana
Ypok-koudepenmsa "PagnoakTuBHbIe
P bep bubmioreka [JOK
86 W3JIYICHUS B IIPUPOIE, MEIUIIUHE,

TexHuke"

https://m.edsoo.ru/ft0c2126




SnepHeie peakiin. 3aKOHEI

bubmioreka [JOK
87 COXPaHEHUA 3APSAO0BOTO U MACCOBOTO
https://m.edsoo.ru/ff0c1c358
qUCE

2g DHEPrus CBI3U aTOMHEIX anep. CBia3b bubmoreka [JOK
MAcCCBI ¥ SHEPTrUH https://m.edsoo.ru/ff0cld7a

29 Pemenue 3amag no reme "SlnepHrie
peakun”

00 Peaknyu cuHTe3a U OEIEHUS AOED. bubmoreka [JOK
HNcrounuku sHeprumn CoutHIA U 3BE3 T https://m.edsoo.ru/ff0c1e88
Ypoxk-konpepenrms " nepuas

01 yHepreTuka. Jlencreus
pPanMOAKTUBHEIX N3TyIE€HUI HA JKUBBIE
OpraHu3MBl"

[ToaroToBKa K KOHTPOJIBHOH padOTE MO

92 TeEME " DIEKTPOMArHUTHOE MOJIE. bubmoreka [JOK
DJIEKTPOMATHUTHBIE BOJIHEL. https://m.edsoo.ru/ff0c223e
KBanToBsie sABiIeHUA"

KonrponpHas padoTa rmo Teme

03 "JIEKTPOMArHUTHOE MOJIE.
DJIEKTPOMATHUTHBIE BOJIHEL.
KBanToBsie sABiIeHUA"
[ToTOpenue, 000 0mIEHNE.

94 JIaGopatopHEIe pabOTEL IO KypC bromorexa LIOK
| P pu P | ypey https://m.edsoo.ru/ff0c245a

BzaumoneiicTeue Ten
[ToTOpenue, 0600mIeHNE. Pemenne
Bubmiorexa [JOK
95 PACUETHEIX U KAUECTBEHHBIX 34144 110
" " https:/m.edsoo.ru/ff0c2572
Teme "' TennoBrIe MPOLECCH
96 [TosTOopenue, 0000mienmne. Pemenue bubmiorexa LIOK




pPACUETHEIX U KAUECTBEHHEBIX 34744 IO
teme "KIIJ] TeroBeIx apurarenei”

https://m.edsoo.ru/ff0c2a22

[ToTOpenune, 0000mIeHNe. Pemenne

bubmioreka [JOK
97 PAaCUYETHEIX U KAYECTBEHHBIX 3a1ad I10 |
https://m.edsoo.ru/ft0c2b30
teme "KIIJ] smexkrpoycranoBok” )
[ToTOpenue, 0000mIEHNE.
08 JTaboparopubie padOTHI IO KVPC | | bubmiorexa LIOK
| patop P | ypLy https://m.edsoo.ru/ff0c2c52
CBeTOBEIE ABJICHUA
[ToTOpenue, 0000mIeHne. PadoTa ¢
| bubmoreka [JOK
99 TEKCTAMH MO TeMeE "3aK0HEI |
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUA B MEXAHUKE
[TosrOopenue, 0000uienne. Pabora c
100 e T ap HHU eMe H;{;m ebanmn . | Eubmorexa [TOK
TEKCTAMH 10 TEM b | 9!
| https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToTOpenue, 0000mIeHne. PaboTa ¢
101 TekcraMu 1o teme "CBeToBERIE | budmiorexa OK
\ https://m.edsoo.ru/ff0c3044
ABJIEHUA
[ToTOpenue, 0000meHue. PadoTa ¢
102 TeKkcrtaMu 1o teme "KBanurosad 1 |
sanepHas pusuka"
OBLIEE KOJTMYECTBO YACOB I1O o~ oy

[TPOTPAMME
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IMPOBEPAEMBIE IPEIMETHBIE PE3VJIBTATHI OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOU IPOTPAMMBI OCHOBHOTI'O
OBILETO OBPA30OBAHUS

7 KUIIACC

Koxa
[pOBepPAEMOro
pe3yibTaTa

HpﬂﬂEpHEMhlE NpeaIMeETHbIE PpE3YJIbTAThbl OCBOCHHHA OCHOBHOMH

00pa30BaTe/IbHOH MPOrpaMMbI OCHOBHOI'O 0011Iero 00pa3oBaHHA

1.1

HCITOJB30BATE H3YVUCHHEBIC ITOHATHA

1.2

pa3jiiuars ABJCHHA MO OIMHCAHHWIO HMX XdPAaKTCPHBIX CBOHCTB M Ha

OCHOBE ONBITOB, JEMOHCTPUPYIONIUX JAHHOE (PU3UUECKOE ABICHHUE

1.3

1.4

pacro3HaBaTe MNPOABJICHUE W3YYEHHBIX (PU3MUECKUX ABIECHHU B
OKPYKAIOMIEM MHPE, B TOM 49UCIE (PU3UYECKUE SABJICHUA B MPHUPOIE,
IpU STOM MEPEBOIUTH MPAKTUUECKYIO 3a0a4y B Yy4E€OHYIO, BBIAEIIATH

CYILIECTBEHHBIE CBOUCTBA (IMPU3HAKH ) (PU3NIECKUX ABJICHUH

OMMCHIBATE M3YYEHHBIE CBOMCTBA TE€I W (PU3NUECKUE SBICHUA,
UCHOJB3YyA (PU3UYECKUE BEMUUMHBEL, HOPH ONUCAHUM ITPABWILHO
TPAKTOBATHE (PU3MYECKUM CMBICI MCIOJB3YEMBIX BEMUUWH, HX
0003HAUEHUA M €IMHULEI (PU3NYECKUX BEIMYNH, HAXOOUTE (POPMYIIEHL,
CBA3BIBAIONIME HAHHYI0  (DU3UYECKYHD BEIMYUHY C  JOPYTUMH
BEIMUYMHAMH, CTPOUTE Trpa(MKH  M3YYEHHBIX  3aBUCHMOCTEH

q)H?-H JCCKHMX BCIIMYHH

1.5

XapaKTEepU30BATh CBOMCTBA TEN, (PU3NYECKUE SBJICHUS M MNPOILECCHI,
WUCIOJIB3YA M3YYEHHBIE 3aKOHBI, NPH O3TOM [OaBarTbk CIOBECHYIO
(pOpMYIMPOBKY 3aKOHA M 3aNUACBIBATE €0  MaTeMaTUYECKOE

BBEIPAKEHHE

1.6

OOBACHATE (PM3UUECKUE ABJIICHUSA, IMPOLECCHI U CBOMCTBA TEJI, B TOM
qUCI€ W B KOHTEKCTE CHUTYAalM¥ IPAKTUKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BBIABIATL HNPUUNHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH
oObsicHenne w3 | — 2 npormueckux maroB ¢ omopoum Ha 1 — 2
W3YUYEHHBIX CBOUCTBA (PM3NUECKHX ABJICHHH; (PU3MUYCCKHX3aKOHA WIH

3dKOHOMCPHOCTH

1.7

pemare pacd€rHeie 3amaun B 1 — 2 AENCTBUA, UCIIONB3ys 3aKOHBI U




(popMyIIBI, CBA3BIBAIOMINE (PM3MUECKHE BETMUYMHEI: HA OCHOBE aHAIN3A
YCIOBUA 3aJa4d 3aIUCBIBATE KPATKOE€ YCIOBHUE, ITOICTABJIATH
(pr3nueCKre BEIUYHUHEI B (POPMYJIBEI M MPOBOOUTE PACUYETHI, HAXOIUTh
CIIPABOYHBIE JAHHBIE, HEOOXOOMMBIE I PEIICHUA 3a7a4, OLCHUBATH

PEATUCTUYHOCTE MOMYYEHHOW (PU3NIECKOU BETMUNHEL

1.8

pacro3HaBaTe NpPOOIEMEBI, KOTOPBIE MOKHO PELIIUTH IIPA MOMOIIN
(pM3uUeCKuX METOAOB, B ONMCAHUM HCCIENOBAHUA BBIIEIATEH
IPOBEPAEMOE  IPEOIIOJIOKEHUE  (TUmoTesy),  pas3jiudare |
WHTEPIPETUPOBATE MOJYUYEHHBIA PE3YIbTAT, HAXOOUTH OMIMOKH B

X0JI€ OMBITA, IENATh BEIBOIKI IO €r0 pe3yiabTaram

1.9

MPOBOJNTE OIBITEL MO HAOMIOAEHWI0 (PU3UYECKUX SABICHUHW WM
(U3ngeCcKux  CBOMCTB  Te€m:  (POPMYyIMPOBATE  MPOBEPIEMEIE
NPEANOIOKEHU, COOMpAaTe  YCTAHOBKY M3 MPEAJIOKEHHOTO

000pynOBaHMA, 3AIMMCEIBATE X0 ONBEITA U (DOPMYIHPOBATE BEIBOIEI

1.10

1.11

BBIITOJIHATE IIPAMBIE HU3MEPEHHMA C MCIIOJB30BAHUEM AHAJIOTOBEIX U
IU(ppoBEIX MPUOOPOB, 3aMUCEIBATE IMOKA3aHWA OPUOOPOB € Yy4ETOM

3a0aHHON A0COFOTHOW MOTPEMIHOCTH U3MEPEHNHN

OPOBOAUTE  MCCIENOBAHUE  3aBUCHUMOCTH  OJHOW  (PU3MUECKOHU
BEIMUMHEI OT JAPYrOd ¢ MCHOJB30BAHMEM TMPAMBIX HW3MEPEHUH,
y4aCTBOBATh B IUIAHUPOBAHUM Y4E€OHOr0 HMCCIENOBAHUA, COOMPATEH
YCTAHOBKY M BEIMOJHATL U3MEPEHUA, CAEAYA IMPEII0KEHHOMY ILIAHY,
(pUKCHPOBATE PE3YIBTATEL ITOJIYYEHHOU 3dBUCUMOCTH (DPU3NUECKUX
BEIMYMH B BUAE MPEIIOKEHHBIX Ta0IUIl U TpapuKOB, 1€IaTh BEIBOIEI

[TO PE3VabTATAM HCCICOOBAHHUA

1.12

MPOBOOUTE KOCBEHHBIE M3MEPEHUA (PU3MUECKUX BEIWYWUH, CIEAYA
OPEII0KEHHON MHCTPYKIMHA: TTPYU BBEIMOTHEHUN WU3MEPEHNNH COOUPATh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHUCIATH 3HAYEHHE HCKOMOH

BCIIMYHMHEI

1.13

cobmromaTe mWpaBWwiIaA TEXHUKWM 0O€e30macHOCTH mpu  padore C

naboparopHbeIM 000 Py 10BAHHEM

1.14

VKa3bIBaTh NOPUHIMOBL  JEUCTBUA NOPUOOPOB MW TEXHHUUIECKHX
YCTPOMCTB, XapaKTEpU3OBATE MPUHIMOBI OEHCTBUSA WM3YUYEHHBIX
OpuOOPOB M TEXHUYECKHUX YCTPOMCTR. €  HOMOUIBIO UX, OTMHCAHMA,
UCHOJIB3YyA 3HAHWUA O CBOMCTBAX  (DM3MYECKUX  BJICHUU WU

HEOOXO0qMMBIE (PU3UUECKNE 3aKOHEI H3aAKOHOMEPHOCTH




1.15

OPUBOIUTE MPUMEPE (HAXOIWTE WHPOPMAIIMIO O OPUMEPAX)
MPAKTHYECKOT0 UCMOIB30BAHNA (PU3NUECKUX 3HAHUM B MMOBCEOHEBHOU
KU3HM O obecneuenuss 0e30macHOCTHM mOpu oOpamieHnu  C
IpUOOpaMH U TEXHUUECKUMH YCTPOMCTBAMM, COXPAHEHUSA 3TO0POBBA U

COOITIOTEHN ST HOPM SKOJIOTHYECKOTO IMOBEIEHUA B OKPYKAIONIEH Cpene

1.16

OCYIIECTBIIATE OTOOP UCTOYHMKOB uMH(pOpManuu B cetu Murepner B
COOTBETCTBUM C 34JAHHBIM TOHMCKOBEIM 3ampocOM, Ha OCHOBE
UMEIOTMXCA 3HAHMM W OYyTEM CPABHEHUS PA3IMYHBIX HMCTOUHUKOB
BBLAENATE HH(POpPMALIMIO, KOTOpas ABIAECTCA MPOTUBOPEUUBON WU

MOKET OBITE HETOCTOBEPHOU

1.17

HCTIOJIE30BATh npu BBIITOJIHEHUH yueOHBIX 3a0aHu i
HAYIHOOOMYIAPHYIO  JUTEpATypy  (PU3MIECKOTO  COAEPIKAHUA,
COpPAaBOYHBEIE MATEpUATBI, pecypcel cetu HMurepHer, Bragers
npuéMaMi KOHCIIEKTUPOBAHUA TEKCTA, MpeodpazoBanna uH(OpManum

W3 OJHOH 3HAKOBOU CUCTEMEI B IPYI' VIO

1.18

CO3JaBaTh COOCTBEHHBIE KPATKUE MUCEMEHHEIE U YCTHBIE COOOMIEHMA
HAa OCHOBE 2 — 3 WUCTOYHMKOB wuH(poOpManuu (PU3NIECKOTO
COOEPKAHUA, B TOM YHUCIE MyOJIUYHO NENATh KPATKHE COOOmIEHUA O
pE3yIBTATAX MOPOEKTOB MWIM YU4EOHBIX HMCCICOOBAHWUM, NPH OSTOM
rPaMOTHO HCHONIB30BATH WM3YUEHHBIM MOHATUWHBIN AamMmapar Kypca

(pU3nKM, COMPOBOKAATE BEICTYILUIEHUE MTPE3EHTALIMEN

IPU BBEIIOJHEHUN YIE€OHBIX IMPOEKTOB M MCCIENOBAHUH PACHPENEIATE
0043aHHOCTH B TPyNme B COOTBETCTBUM C ITOCTABICHHBIMH 3a1a9aMH,

CJIEIUTHh 34 BBIMOJHEHUEM IIJIaHA NOEUCTBUH, AIEKBATHO OIIEHHBATH

1.19
COOCTBEHHEIM BKJIaOd B OEATEILHOCTE TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aWMO IEUCTBHUE, YUUTEIBAS MHEHHE
OKPYKArOMIMX
Kon .
Hpuﬂepﬂemme NpeJIMeTHbIe pe3yIbTAaThl OCBOCHHS OCHOBHOH
[POBEePSIEMOr0 .
ﬂﬁpaaﬂBaTEﬂmei IporpaMMbl OCHOBHOI'O 00111ero uﬁpaaﬂﬂaﬁnﬂ
pe3yiasTaTa
1.1 HCITOJIB30BATE ITOHATHA
1.2 pasnauyarek ABJICHUA II0 OIMCAHWIO  HX/XapaKTEePHBIX CBOMCTB: M- 'Ha




OCHOBE OTBITOB, JEMOHCTPUPYIONINX JAHHOE (PU3UUECKOE ABICHHUE

1.3

pacro3HaBaTeh MNPOABICHUE M3YYEHHBIX (PU3NUECKUX ABIECHHH B
OKPYKAaromIEM MUPE, B TOM 4HCI€ (PU3NYECKHUE ABJIECHUA B MPHUPOIE,
OpU STOM MEPEBOIUTE MPAKTUUECKYIO 3a4a4y B YUE€OHYIO, BBIACIATH

CYILIECTBEHHBIE CBOUCTBA (IMPU3HAKH ) (PM3NYECKUX ABJICHHUH

1.4

ONMCHIBATE W3yUEHHBIE CBOMCTBA TEI U (PU3UUECKHUE SABICHUA,
UCITOB3yA (Ppu3nyeckue BEMUUMHBI, HpPH OMUCAHUM HPABWILHO
TPAKTOBATHE  (PM3MYECKUIT  CMBICT  MCIOJB3YEMBIX  BEIWYUH,
0003HaYEHNA U €AMHULEI (PU3NYECKUX BEIIMYNH, HAXOIUTE (POPMYIIEL,
CBA3BIBAIONIME JaHHYIO (PU3WYECKYI0 BEIWUYUHY C JIPYTUMH
BEIMUMHAMH, CTPOUTh TpPaUK  M3YYEHHBIX  3aBUCHUMOCTEH

q)H3H JECKHX BCIIMYHH

1.5

XApPaKTEpU30BATh CBOMCTBA TEN, (PU3NYECKUE SBJICHUA M MOPOIECCHI,
WUCIOJIB3YA M3YYEHHBIE 3aKOHBI, MPH O3TOM [aBarb CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA M 3aNUACBIBATE €r0  MaTe€MaTUYECKOE

BBIPAKCHUAE

1.6

OOBACHATH (PU3NYECKUE MPOLECCH U CBOMCTBA TEN, B TOM UMCIE U B
KOHTEKCTE€ CUTyallud MPAKTHUKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJIATE MPUYMHHO-CIICICTBEHHBIE CBA3HM, CTPOUTH O0OBsACHEHHE U3 |
— 2 JIOTMYECKHUX MAaroB ¢ moMompi | — 2 uU3ydeHHBIX CBOMCTBA

(pM3NUECKNX ABIEHNH, (PU3NUECKUX 3aKOHA WIN 3aKOHOMEPHOCTH

1.7

pelIaTe pacuérHeI€ 3amaud B 2 — 3 IEUCTBUA, UCIOJB3YA 3aKOHBI U
(pOpMyIIBI, CBA3BIBAIOIIME (PU3MUECKUE BEIMUYMHEL: HA OCHOBE aHAIN3A
YCIOBHA 3aa4H 3AIMMCHIBATE KPATKOE YCIOBHE, BBIABIATE HENOCTATOK
OAHHBIX Ui PEMEHWsA 3aaadv, BEIOUpATe 3aKOHBL U (POPMYIIEL,
HEOOXOqUMBIE miA €€ pemeHusa, TPOBOAUTE PACUETHI U CPABHUBATH
MOJy4EHHOE 3HAYEHUE (PU3NYECKONM BEIWYMHBEI C HM3BECTHBIMH

TAHHEIMH

1.8

pacmo3HaBaTh MPOOAEMBI, KOTOPBIE MOKHO PEIMNUTh IPH MTOMONIIH
(pU3NIECKNX METOO0B, UCHOIB3yA OMUCAHNE UCCIEN0BAHNA, BEIIEIATH
[IPOBEPAEMOE MPEAIIOIOKEHAE, OLEHUBATE MPABUIBHOCTE IMOPAIKA

IPOBEICHU A UCCIIENO0BAHUA, I€IaTh BEIBOIBI

1.9

OPOBOJUTE ONBITEL MO HAOmMoOeHUIO,  (PH3NYECKNX  ABJIECHUNW WIH
(pu3ngeckux  CBOUCTB _ Te€I: _(POPMYIMPOBATL  IPOBEPIEMEIE

NPEANOIOKEHNA, COOMpAaTe  YCTAHOBKY: < M3 :: MPEAI0KEHHOTO




000pyn0OBaHMA, OMICEIBATE X0 OMBITA U (POPMYIIMPOBATE BEIBO I

1.10

BBIITOJIHATE IIPAMBIE M3MEPEHUA C MCIIOJIB30BAHHEM AHAJIOTOBBIX
IpuOOPOB U JATUYMKOB (PU3MIECKUX BEINUYHH, CPABHUBATE PE3yILTATEI

M3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPENIHOCTH

1.11

OPOBOAUTE  MCCIENOBAHUE  3aBUCHUMOCTH  OJHOW  (PU3MUECKOHU
BEIMUMHEI OT JAPYTOM ¢ MCIOJB30BAHUEM MOPAMBIX W3MEPEHUM:
[UIAHUPOBATh MCCIENOBAHME, COOMpATh YCTAHOBKY M BBIIMOJHATEH
U3MEPEHUs, CIeayd  INPENIOKEHHOMY  IUIaHy, (PUKCHPOBATh
PE3YIBTATE MOJIYYEHHOM 3aBUCUMOCTU B BUAE TAOMMIl U rpadukos,

ACJIAaTh BBEIBOIBI ITO PE3YIBTATAM HCCICIOBAHMUA

1.12

OPOBOIUTHE  KOCBEHHBIE  M3MEpEeHUd  (PU3UUECKUX  BEITUYMH:
[UIAHUPOBATH U3MEPEHU, COOUPATE SKCIEPUMEHTAIBHYIO YCTAHOBKY,
clIenys HOPEeNIOKEHHOW WHCTPYKIWH, W BBUHUCIATE 3HAYECHHUE

BCIIMYHHEI

1.13

1.14

coOmromare IpaBwiIa TEXHUKA Oe30macHOCTH mnpu  padore ¢

naboparopHbsIM 000 pYyI0BAHUEM

XApPAKTEPU30BaTh MPUHLMITEI OEHCTBHA H3YUEHHBIX IPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OIOPOM HA HMX OIMMCAHUSA, HCIOJB3YA
3HAHUA O CBOMCTBAX (PIB3UUECKUX SABIECHUN W HEOOXOIUMEIE

(pr3nUeCKrE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTe IPOCTEIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIIBHEIE
IpUOOPEI MO CXEMaM M CXEMATHUYHEIM PHCYHKAM, COCTABIATH CXEMEI
SMEKTPUYECKUX MENEeHM C IOCIENOBATENBHBIM W [MAPAUIEIEHBIM
COEOQUHEHHEM  OJIEMEHTOB, paszjmuad yCIOBHbIE 0003HA4YEHUA

AIICMCHTOB 3JICKTPUYCCKHUX HEHEﬁ

1.16

OPUBOIUTE MPUMEPHEL (HAXOIWTh MHPOPMALIMIO O MOPUMEPAX)
NPAKTUYECKOr0 MCMOJIL30BAHNUA (PU3NUECKUX 3HAHUH B MOBCEIHEBHOU
AU3HM 1ia  obecnmeuenus Oes3omacHOCTHM Tipu OoOpamieHuu
npuOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUSA 3T0POBBA U

COoOMoIEHNA HOPM SKOJIOTHYECKOTO MOBENECHUS B OKPYKAIOMIEN CPETIE

1.17

OCYIIECTBIIATE MOUCK MH(pOPMAINHN (PU3NUECKOTO COAEPHKAHUA B CETH
WNurepuer, Ha OCHOBE HMERMIMXCA 3HAHUA W IYTEM CPABHEHUSA
DOMOJTHUTEIBHBIX WUCTOYHUKOB BBIICAATE »cMHPOPMAIII®, KOTOpas

ABJIAETCSA NPOTUBOPEUNBOH HJIU MOKET, OBITh HENOCTOBEPHOU

1.18

UCIIONB30BATh IMPU  BBEIMOJHEHWH.  YI€OHBIX = 3aMAHUN HAYYHO -




MOOYJISIPHYIO JUTEPATYPY (PU3UUECKOTO COAEPKAHMA, CHPABOUHEIE
marepuansl, pecypcel cern HMurepner; Bnamete mpuémamu
KOHCIIEKTHPOBAHMA TEKCTa, nMpeoOpazoBanusa MH(OpPMAINKM U3 OJHOU

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO31aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKHUE YCTHHIE COOOMIEHUS,
0000mas mH(OpMALNIO U3 HECKOJBKUX HCTOYHHKOB (PU3MUECKOTO
COAep aHusA, B TOM 4YHCIE€ NOYyOJIMYHO MPEACTABIATE PE3YIbTATHI
NPOEKTHOW WM MCCIAEOOBATENLCKON JEATENBHOCTH, IIPH STOM
rPaMOTHO HCHOJB30BATh M3YUEHHBIM IMOHATHUHWHBIM AIIlapar Kypca

(pU3UKH, COTPOBOKAATE BEICTYIUICHHE MPE3EHTAIIUEN

1.20

IPU BBIMOJHEHUH YUEOHBIX MPOEKTOB M HUCCAENOBAHUMN (PU3MUECKUX
MPOLIECCOB PACHPENEIATE 00A3aHHOCTU B TPYMIIIE B COOTBETCTBUHU C
MOCTABJICHHBIMUA  3aJadaMH, CJIEIATh 3a BBINOJHEHMEM IIIaHA
OEUCTBUM M KOPPEKTUPOBATH  €r0, AACKBATHO  OIIEHUBATH
COOCTBEHHBIM BKIaA4 B JEATEILHOCTH TPYOIBI, BBEICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJACHCTBUE,  MPOABIAA  TOTOBHOCTE

pa3pemars KOH(PIMKTEL

9 KUITACC

Kox
IPORBRepsSIeMOro
pe3yiabTara

ITpoBepsieMble MpeAMeTHbIE Pe3YJILTAThI 0CBOCHHS OCHOBHOH
00pa30BaTe/IbHOH MPOrpaMMbI OCHOBHOI'O 0011Iero 00pa3oBaHHA

1.1

HCITONMB30BATE U3VUCHHEBIC ITOHATIA

1.2

pa3jitduars ABJCHHA I[MO0O OIMHCAHHMIO HX XAdPdKTCPHBIX CBOHCTB M HA

OCHOBE OITBITOB, JEMOHCTPUPYIONIMX JAHHOE (DU3NUECKOE SBJICHHUE

1.3

pacro3HaBaTe MNPOABICHUE M3YYEHHBIX (PU3MUECKMX HABICHHH B
OKPYKAIOMIEM MHPE, B TOM 4HUCIE (PU3NYECKUE SABJICHUA B IMPHUPOIE,
IpU 5TOM MEPEBOJUTE MPAKTUUECKYIO 3a4a4y B Yy4E€OHYIO, BBIACIATH

CYILIECTBEHHBIE CBOUCTBA (MMPU3HAKH ) (PU3NIECKUX ABICHUH

1.4

OONMCBIBATE HW3YyUEHHBIE CBOMCTBA TEI W (PU3NUECKUE ABICHHUA,
UCITONB3YS (PU3UYECKUE BEIMYMHBEL, HOPU OMHMCAHUN IPABIIBHO
TPAKTOBATE  (PUBWMYECKHIT  CMBICT - HCHOJIB3VEMBIX . BEIUYMH,
0003HaAYEHNA U €AUHULEL (PH3NYECKUX BEIUMYNH, HAXOIUTE, (DO PMYIIEL,

CBA3BIBAIONIME HNAHHYI0  (PU3NUYECKYIO: - BEIFAIHHY L CoLH/ IPYTHMHA




BEIMYMHAMM, CTPOWUTH TpapUKA  M3YYEHHBIX  3aBUCHUMOCTEH

q)H3H JECKHMX BCIIMUYHH

1.5

XapaKTepPU30BaTe CBOMCTBA TEJN, (PU3NUECKUE SABICHHUA WU IMPOLECCHI,
WUCIOJIB3YA M3YYEHHBIE 3aKOHBI, MpPH 3TOM [aBaTbk CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA M 3aNUACBIBATE €0  MAaTEMaTUYECKOE

BBIPAKECHHUE

1.6

OOBACHATE (PU3MYECKHE MPOLECCH U CBOMCTBA TEN, B TOM UHCIE U B
KOHTEKCTE CHUTYaldd IPAKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISBJIATE IIPUUUHHO-CICICTBEHHEIE CBA3U, CTPOUTE 00BACHEHUE U3 2
— 3 JIOTMYECKHUX IMAaroB ¢ MOMONIBEI0 2 — 3 M3YYEHHBIX CBOMCTBA

(pU3NIECKNX ABAECHUH, (PM3UYECKUX 3aKOHA UM 3AKOHOMEPHOCTH

1.7

pemare pacdy€THRIE 3aqadd (OMMpAromMecs Ha CUCTEMy U3 2 — 3
YPaBHEHWH), WCHOMB3YSA 3aKOHBI W (POPMyIBI, CBI3BIBAIOIIME
()M3MuecKne BEIMYMHEI: HA OCHOBE AaHaIM3a YCIOBUA 3a0a4d
3aIMMCBIBATE KPATKOE€ YCIOBHUE, BBIABIATH HENOCTAIONIAE  WIH
M30BITOYHEIE TAHHBIE, BEIOMPATE 3aKOHBEI U (POPMYIBL, HEOOXOIUMEIE
UL PEmIeHUsA, MPOBOOUTH PACYETEl M OLIEHUBATH PEATUCTUYHOCTH

MOJYYEHHOTO 3HAUEHUS (PU3NIECKON BETMIHUHEI

1.8

pacrno3HaBaTe OPOOIEMBI, KOTOPBIE MOYKHO PEILIUTE HPH ITOMOMIIU
(M3UYECKUX METOI0B, UCIIONB3YSA OMHUCAHUE WCCIENOBAHUA, BBIIEIATh
[IPOBEPAEMOE IIPENIOJIOKEHAE, OLIEHUBATH IPABWILHOCTE ITOPAIKA
[IPOBENECHUA MCCIECNOBAaHMA, [EIarbk BBIBOIABI, WHTEPIPETHPOBATH

pPE3YILTATHL HAOMIO IEHWI U OMTBITOB

1.9

OPOBOJUTE ONBITHL MO HAOMOOEHWI0O (PU3WYECKUX SBJICHUHW WIH
(pU3NIECKNX CBOWCTB TEI: CAMOCTOATENBLHO COOMpPATE YCTAHOBKY U3
30BITOUHOTO HAOOpa 00OpymOBaHMA, OMUCHIBATE XOI OMBITA U €T0

pE3yabTaTHL, (DOPMYIHPOBATE BEIBO B

1.10

OPOBOOUTE HPU HEOOXOOUMOCTH CEPHI0 MNPAMBIX WU3MEPEHUH,
ONpenesis CPEeIHEe 3HAUCHHE W3MEPAEMOUM BEIWMYHUHEI ((POKyCHOE
paccrosaHue coOuparoniend JNH3BI), 0OOCHOBBIBATH BBEIOOp cmoco0da

W3MEPEHU S (M3MEPUTEIBLHOTO npudopa)

1.11

MPOBOOUTE MCCAECOOBAHUE 3aBUCUMOCTEN (PU3NIECKUX BETWYHUH C
UCITOIB30BAHUEM MPIMBIX M3MEPEHHUH:, IIAHUPOBATE HCCIEN0BAHUE,
CAMOCTOATEIFHO COOMpATE  YCTAaHOBKY, (PUKCHPOBATE , PE3YILTATEI

HDH}“IEI—H—IDﬁ 3dBHUCHUMOCTH q)H.?.HT-IECKHK BEJIWMYHH | B BLIOC Tﬂﬁ.l]HI_[H




rpapukoB, TemaTs BEIBOOEI MO PE3VIETATAM MCCIET0BAHNA
y

1.12

NPOBOJATE  KOCBEHHBIE  HM3MEPEHHUA  (PU3MYECKUX  BEIWUYHH:
IUIAHMPOBATE U3MEPEHUA, COOMPATE SKCHEPUMEHTAIBHYIO YCTAHOBKY
M BBIIOTHATE W3MEPEHUsA, CHEAyA MPENIOKEHHOM WHCTPYKIIHNH,
BEIYMC/IATHL 3HAUEHUE BEIWYMHBI M AHAJIU3UPOBATH IMOJIYYECHHBIE

PE3VIBTATEI C YUETOM 3aJAHHON NOTPEIIHOCTH H3MEPEHUU

1.13

coOmromaTe mNpaBWwiIa TEXHUKM 0Oe30macHOCTH mpu  padore C

naboparopHbeIM 000 Py 10BAHHEM

1.14

pa3anuaTtk OCHOBHBIE HPU3HAKA HM3YUEHHBIX (PU3UUECKHX MOIEIIEH:
MATEPUATBHASL TOYKA, a0COIIOTHO TBEPIOE TENO, TOUEUHBIA UCTOYHHK
CBETA, JIyd, TOHKAsA JMH3a, IUIAHETApHAasA MOIEIbL aToMa, HYKJIOHHAd

MOJENb aTOMHOTO sAapa

1.15

1.16

XapaKTEepU30BATh MPUHIMNBL OEHCTBHUA M3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA HMX OIMUCAHUSA, HCIOJB3YA
3HAHUA O CBOUCTBAX (PU3NUECKUX SABICHUN W HEOOXOOUMEIE

(pr3rUeCKre 3aKOHOMEPHOCTH

UCMOJIE30BATh CXEMBI M CXEMATUYHBIE PHUCYHKHM HW3YYEHHEIX
TeXHHUECKHX YCTPOMCTB, U3MEPUTEIBHEBIX npruOOpOB 51
TEXHOJIOTMIECKUX MPOIECCOB TMPU PEUICHUH YIeOHO-MPaAKTHUECKUX
34044, OMTHUECKUE CXEMBI IS MOCTPOECHUS N300paKEHUIN B MIOCKOM

3epKane u coOnUparonien MH3e

1.17

OPUBOIUTE MPUMEPE (HAXOIWTE WHPOPMAIIMIO O OPUMEPAX)
MPAKTHYECKOT0 UCMOIB30BAHNA (PU3NUECKUX 3HAHUM B MMOBCEOHEBHOU
AKU3HM a1 oOecnedeHus 0e30macHOCTH mOpud  oOpamieHun  C
npuOOpaMu U TEXHUUECKUMH YCTPOMCTBAMM, COXPAHEHUS 3M0POBbA U

COOITIOTEHN ST HOPM SKOJIOTHYECKOTO MOBENEHHUA B OKPYIKAIOMIEN Cpene

1.18

OCYIIECTBIATE MOUCK MH(OPMALMU (PU3NUECKOTO COOEPKAHUA B CETH
WNurepner, camocroarensHO (POPMyIHUpysS TMOMCKOBEIM  3ampoc,
HAXOMUThL  NOyTU  ONPENENCHUS  JOCTOBEPHOCTH  IMOJIYYEHHOU
nH(pOpPMAIIMM HA OCHOBE HMMEIONMIMXCA 3HAHUM W JOMOJHUTEIBHBIX

HCTOYHHKOB

1.19

UCIIONIB30BATE NPH  BBIMOJHEHWHM yYEOHBIX 340aHUM HAYYHO-
MOMYJIAPHYIO JUTEPATYPY (PU3NIECKOEO: «COACPKAHNSA; ,CIIPABOYHEIE
MaTepuansl, pecypesl . certu,  HHTEpHET;, . BAAOETH,,  HpHEMaMI

KOHCIIEKTUPOBAHMA TEKCTA, MpeoOpasoBauis wHdopManuin m3- oqHon




3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO31aBaTh COOCTBEHHBIE NMCHMEHHBIE W YCTHEIE COOOMIEHUS Ha
OCHOBE wHWH(pOpPMAIMN W3 HECKOJIBKUX HMCTOYHHKOB (PU3MYECKOTO
COAEpKaHUA, MyOJIMIHO OPEICTABIATE PE3YALTATHEI MPOEKTHOW WIIH
UCCIIENOBATENBCKON  JNEATENBHOCTH, HOPH  3TOM  I'PaMOTHO
MCIOJIE30BATh N3YUEHHEIN MOHATUWHBIN AlIapaT U3y4aeMoro pasaena
(M3UKM W CONpPOBOYKOATH BBICTYILIEHWE MOPE3EHTAUMEH C YU&TOM

0CODOEHHOCTEN AyIUTOPHUH CBEPCTHUKOB

1.21

IPU BEIMNOJHEHHH YUEOHBIX IMPOEKTOB M HUCCACAOBAHUM (PU3NUECKUX
MPOLIECCOB PACHPENEIATE O0A3aHHOCTU B TPYIIE B COOTBETCTBUHU C
MOCTABJIECHHBIMA  3aJadaMH, CJIEIATh 3a BBEINOJHEHHMEM IUIaHA
OEUCTBUM M KOPPEKTUPOBATH  €r0, AACKBATHO  OIIEHUBATH
COOCTBEHHEIM BKIaA4 B JACATEILHOCTH TPYIINIBL, BEICTPANBATH
KOMMYHUKATUBHOE  B3aUMOJAEUCTBUE,  MPOABIASL  TOTOBHOCTE

pa3pemars KOH(IMKTEL




INPOBEPAEMBIE DJIEMEHTbBI COJAEPKAHUA

7 KUITACC

Koxa
pasaejia

Koa
yJIeMeHTa

HpﬂEEpHEMhIE JJIEMEHTDI COACPAKAHHA

®U3UKA U EE POJIb B [TO3HAHWUU OKPYKAIOLETO MUPA

1.1

dusuka — Hayka O mOpupone. JSIBAEHUS TPUPOIHL.
du3nueckue  ABICHUA: MEXAaHWYECKHE, TEMJIOBHIE,

3NEKTPUYECKHAE, MATHUTHLBIE, CBETOBLIE, 3BYKOBEIEC

1.2

Odusnueckue BemmuuHbl. M3mepenme  pusmueckux
BennuuH. Ousnueckne  npuOoper.  [lorpemnocts

n3MepeHu. MexayHapoaHas CUCTeEMa €IUHULL

1.3

1.4

EcrecTBeHHOHAYIHBIM METOJ MO3HAHWA: HAOIOIEHUE,
MOCTAHOBKA HAYUYHOTO BONpPOCA, BBIABUKEHUE THUIIOTE3,
SKCOEPUMEHT MO0 IPOBEPKE TUNOTE3, OOBACHEHUE

HAOJII0IaeMOT0 ABJICHUA

Onucanne PU3NUECKUX SABJIECHUH C TOMOIILI0 MOJEIEN

1.5

[TpakTnueckne padOTEHL:

### Par### 3Mmepenne paccTosHUM.

###Par### 3mepenne 00Bpéma KUIKOCTM M TBEPHOTO
TEJA.

###Par###Onipenenenne pa3MepoB MaabIX TEN.
#HHPar### I3mepenne temmeparypel IIPU HOMOIIA

AKUIKOCTHOTO TEPMOMETPA U JATUMKA TEMIIEPATYPHI

[TEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHWH BEILIECTBA

2.1

### Par###CTpOoeHne BEmECTBA: aTOMBI M MOJIEKYJIBI, UX
pa3MepEL. OmBITEI,  OOKA3BIBAIOMINE  TUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

#i Pars## 1Bk enue JaACTHI] BEIIECTRA. CBa3b
CKOPOCTM  ABMIKEHUA UaCTUI[ C  TEMIEparypoil.

bpoyHoBckoe nBukenue, andhysvis

2.3

B3anmoeNCTBHE 9aCTULL BEWIECTBA: IIPUTIKEHAE U

OTTAJIKHBAHHEC




#H#Par### ArperaTtusie COCTOSHUSA BENIECTBA: CTPOEHUE

ra3oB, XUJIKOCTEH W TBEPABIX (KPUCTALUIMIECKUX) TEII.

2.4 B3anMOCBA3p MEXKAY CBOMCTBAMU BEMIECTB B PA3HBIX
ArPETATHBEIX COCTOSHUAX M HUX ATOMHO-MOJIEKYJISIPHEIM
CTPOEHHUEM

2.5 OCO0OEHHOCTH arperaTHeIX COCTOSHUN BOIEL
[TpakTuaeckue pabOTHL:
###Par###O1ieHKa 1uamMerpa atoMa METoIoM psaoB (¢
HCITOJIE30BaHUEM (poTOrpamii).

2.6 ##HPar###OneI TR 1o HAOJTIO TEHUTO TEIIOBOTO

pacmMpeHus ra3os.
##HPar###ONeITEL T0 OOHAPYKEHUIO JEHCTBUA CHII

MOJIEKYIIAPHOTO ITPUTAKEHU

JIBIKEHUE U B3BAUMOJIEMCTBUE TEJI

- Mexaunugeckoe IBUIKECHHUE. PaBHnomepnoe 151
* HEPABHOMEPHOE IBIKEHUE
### Par###CKOpPOCTE. Cpennss CKOPOCTB npu
3.2 HEPABHOMEPHOM [BWKEHMH. Pacu€r myru um BpeMeHH
OB ECHUA
SBnenune wnepmyu. 3akoH uHEpUMU. B3anmmoneictBue
3.3 TEJI KAK MPUYMHA W3MEHEHHUS CKOPOCTH IOBMKECHUA TEIL.
Macca kak Mmepa THEpPTHOCTH TeIa
- #H#HPar#### Inotnoctes BemiectBa. CBA3L IUIOTHOCTH C
* KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00BEMA BEMIECTBA
3.5 Cuna Kak XapakTepUCTHKA B3aUMOIEUCTBUS TEN
6 Cuna ympyroctu u 3akoH l'yka. M3mepenme cuibr C
* MOMOIIBI0 JMHAMOMETPA
- #H##Par### /lBnenne taroreHus U cwia Taxectu. Cuna
| TAKECTH HA APYTUX mnanerax. Bec tena. HeBecomocTs
- Cuna tpenusa. Tpenue CKOMBKEHUSA U TPEHUE MOKOA.
* Tpenue B nmpupone u TeXHUKE
1.0 #HrPars##CnoKeHNe CUIL, ; HAIIPABACHHBIX 110 OJHOU
* npaMon. PaBHOACHCTBYIOMIAS CHIT
3.10 [TpakTiaeckue pabOTHI:




OnpeneneHne CKOPOCTH  PABHOMEPHOTO  JBHIKECHUS
(mapuka B KUOKOCTH, MOIEIH  SIIEKTPHYECKOTO
apToMOOMIA u Tak panee). Onpenenenue CpeaHen
CKOPOCTH CKOJBXKEHMA OpyCcka WIM IIapuka IIo
HAKJIOHHOM  IIOCKOoCTH. OmnpeneneHne  IMIOTHOCTH
TBEPIOTO TENa. OnBITHL, IEMOHCTPHPYIOILINE
3aBUCUMOCTE PACTKEHUA (geopmaiii) OpPyKUHBEL OT
OPWIOKEHHON CUibl. ONBITEI, JEMOHCTPUPYIONINE
3aBUCHUMOCTh CHJIBI TPEHUA CKOJIBKEHHS OT BECA TENA U

XapakTepa CONMPUKACAIONINXCS ITOBEPXHOCTEN

3.11

W3WUECKUE SBJIEHUS B MIPUPOME: NMPUMEPHI JBUKEHMUS
O €CKUE ABJIE oxe: € e C
Pa3IMYHBIMA CKOPOCTAMHU B KMBOU W HEKUBOWU MPUPOJIE,

INENCTBUE CIJIBI TPEHUA B IPHPOJIE U TEXHHUKE

3.12

Texauueckne yCcTpoucTBa: TMHAMOMETP, MOAMINITHUKI

JIABJIEHUE TBEP/IBIX TEJI, X KMJIKOCTEU U TA30B

JlaBnenue TBEpmoro Ttema. CmocoOBl yMEHBIIEHMS |

! YBEJIMYECHU A TABJICHUS
45 JlapieHue raza. 3aBUCMMOCTE JABJCHHA raza oT 00néma,
* TEMITEPATYPEI
43 Ilepenaua nmaBieHus TBEPABIMH TEIAMH, KHUIKOCTAMH U
* razamu. 3akoH [lackams. [TneBmarnueckne ManmHel
3aBUCHUMOCTh  JABIEHHUA JKUIKOCTH OT TJIyOWHEI.
4.4 I'mnpocrarnueckuit nmapagokc. CooOmaronmecs CoCyasl.
['mppaBimaeckne MEXaHU3MEL
Atrmocpepa 3emnu u atmocepuoe mnasnenue. [Ipuanner
4 CYILIECTBOBAHUA BO3IYIIHOW 000moukn 3emum. OnbiT
* Toppuuenmi. 3aBucuMOCTE ATMOC()EPHOTO TABICHUS OT
BBICOTEI HAJl YPOBHEM MODA
A6 M3mepenne armocdepnoro nasiaeHus. [Ipuboper nmsa
| M3MEpPEHUs aTMOC(EPHOTO DABJICHUA
JleicTBUE KUOKOCTH M Ta3a HA NOTPYKEHHOE B HUX
4.7 Teno0. BrerTankuBamomas (apxuMmenoBa) Cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3nyxomiaBaHue




4.9

[TpakTiaeckue padbOTHL:

HUccnenoBanue 3aBHCHUMOCTH Beca Teila B BOIE OT
00BEMA TOTPYKEHHOM B IKHIKOCTE 4YacTH  TEJA.
OmnpeneneHue BEITATKUBAIOMIEN CUIIBL, TEHCTBYIONIEH HA
TEJIO, norpy:xk€éuHoe B KuUOKOCTh.  [IpoBepka
HE3ABUCHUMOCTH BBITAJIKUBAIONIEN CHIIBI, TEHUCTBYIONMIEH
HAa TEJI0 B JKHUJOKOCTH, OT Maccel Tteaa. OIbBITEL,
OEMOHCTPUPYIONIME  3aBUCUMOCTH  BBITAJIKUBAIONIEH
CUJIBI, JEUCTBYIOMIEH HA TEJIO B KUIKOCTH, OT 00BEMA
OOTPYKEHHON B KUAKOCTH YACTHU TE€IA U OT IJIOTHOCTH
KUIOKOCTH. Koncrpyuposanue apeoMeTpa WM
KOHCTPYUpPOBAHME  JOOKM UM ompeneneHue  eé

IPy30II0 ITEEMHOCTH

4.10

duznueckue  ABACHUS B NPUPOOE:  BIUAHUE
aTMOC(EepHOTO OABIECHUS HA KUBOM OPTaHU3M, TLUIABAHUE

pPEIO

4.11

Texnunueckue ycTpoucTBa: cooOmiarommecss COCYIHL,
yCTPOWCTBO BOAONPOBOOA, THUIAPABIMYECKHN Mpecc,
MaHOMETpP, Oapomerp, BEICOTOMED, MOPIIHEBOM HACOC,

apeomerp

PABOTA, MOILIHOCTb, SHEPTI'MA

5.1 Mexanmnueckas padora
5.2 Mexannueckasa MOTITHOCTE
5 3 [IpocTeie Mexanu3mel: peluar, OJIOK, HaKJIOHHAA
* na0CKOCTE. [IpaBuno pagHoBecus prruara
5.4 [IpuMmenenune mpaBuiia paBHOBECHUS peIYara K OJIOKy
«3omoroe  mpaBwio»  Mmexanuku.  Kos(pduiuent
5.5 MOJIE3HOTO OEHCTBUA MEXAHU3MOB. [TpocTrie
MEXAHU3MBEI B OBITY U TEXHUKE
5.6 [TorennmaneHas sHEPrun TEIa, MOIHATOTO HAL 3EMIIEH
5.7 Kunernueckas sHEprus
5 o [Tornas mexanmueckas SHEPTHS, 3aKOH M3MEHEHUS U
* COXpAaHEHUA MEXAaHUUECKOU SHEPIHUU
5.9 [IpakTrnaeckue padOTEH:




#H#Par###Onpenenenne padOTBI CHJIBI TPEHUA IIPH
PAaBHOMEPHOM [BWKEHMH TE€Ia MO0 TOPHU30HTAIEHOM
noBepxHoctu. MHcecnemoBanue yCooBHM — pPaBHOBECHUSA
peiuara. HM3amepenme KIIJI wHakioHHON MDIOCKOCTH.

M3ydaeHne 3ak0HA COXpaHEHNUI MEXAHUIECKON SHEPTUH

Qu3nueckue ABICHUA B IPUPONE. pPhIYArM B TEIE

5.10
JEeI0BEKA
Texunueckne ycTpoucTBAa: phIYAr, MNOABWKHEIM U
5.11 HEIIOIBUKHBIN OIOKN, HAKIOHHAS IUIOCKOCTB, IPOCTEIE
MEXAHU3MEI B OBITY
8 KNIACC
Koxa Koa
IIpoBepsieMble 3JIeMEHT bI CO/IEPKRAHUS
pasaena 3J1eMeHTa
TEIUIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUA  MOJIEKYIAPHO-KHHETHUECKOM
‘1 TEOpUM CTpOoeHus BemiecrBa. Macca u  pasMepsl
| MONEKya.  OmneITel, TOOTBEPKOAIONINE  OCHOBHEIE
MOJIOKEHUA MOJIEKYAPHOKUHETUUECKON TEOPUA
Mogenu  TBEpmOrO, KHUAKOTO MW Ta3z000pa3HOro
6.2 COCTOSHHUM BEmIeCTBA. Kpucrtasumueckne u aMoOp(HBIE
TENa
OOBACHEHNE CBOMCTB ra30B, JKUIAKOCTEN U TBEPIBIX TEN
6 6.3 HA OCHOBE TIOJIOKEHHH MOJEKYISIPHOKMHETHYECKON
TEOpUN
6.4 CmaunBaHUE U KANWJUISAPHEBIE ABICHUA
6.5 TennoBoe pacumpenue u cxarue
‘ Temmeparypa. CBsa3p Temmeparypel €O CKOPOCTBIO
| TEIUIOBOT'O NBHIKEHH S YACTHI]
. Buyrpennsas sueprua. CnocoOsr H3MEHEeHUA BHYTPEHHEN
| SHEPryud: TENsotepenaqd i CoBepueHne padoThl
6.8 Bunael Tennonepenadn: TEIIONPOBOAHOCTE; (KOHBEKIIHS,




H3JIYYCHHC

KomungectB0O  TemnoTH.  YOEIRHAA  TEMIOEMKOCTH

6.9
BEMIECTBA
TenmnmooOmen u TemmoBoe€ paBHOBECHE. Y pPABHEHUE
6.10
TEIUIOBOrO OanaHca
- [InaBnenne u OTBEpAEBAHNE KPUCTALIMIECKAX BEIIECTB.
| YaenpHas TEnnoTa IIaBJICHU
[TapooOpaszoBanne u  kowmencauusa. Hcmapenme.
‘1o Kunenwe. VYpensHas  Temiora  mapooOpa3zoBaHHUAL
| 3aBUCUMOCTE TEMIIEPATYPEl KMOEHUA OT aTMOC(EPHOTO
TABJICHUA
6.13 BrnaxuocTts BO3ayXa
6.14 JHEPrus TOIMBA. Y IENbHAA TEIIOTA CrOPaHMsa
[Tpunummer  paboter  TemmoBeix  aurarenen  KIIJ|
6.15 TEIUIOBOTO ABUTATENL. |E€IUIOBLIE IBHUTATEIHW W 3aliura
OKPY’KArOMIENH CPenbl
3aKOH COXPAaHEHMS U IMPEBPANIEHNA SHEPTUH B TEIUIOBBIX
6.16
apoIeccax
[TpakTnueckue pabOTHL:
#HH#Par###00eITEl 110 O0OHAPYKEHUIO JIEHUCTBUA CHII
MOJIEKYJIAPHOTO MPUTAKEHHUAL.
#HHH#Par###00BITEl MO0  BBEIPANIMBAHUIO  KPHUCTALIOB
MOBAPEHHOM COJIM WJIM Caxapa.
#HHPar##0OnbBITE o HAOJTIO TIEHHTO TEIIOBOTO
‘17 pacmMpeHns ra3os, KHIKOCTEN U TBEPABIX TEI.

#H#Par###0npenencHue OaBiIeHUsS BO3Ayxa B OainoHe
T PULIA.

#HH#HPar###00bBITEI, JIEMOHCTPUPYIONIME 3aBUCHUMOCTH
OABJIEHUS BO3ayXa OT €ro 00néMa M HArpeBAHUA WIIH
OXJIAK ICHHUA.

##Part##l IpoBepka rumoTE3kI JIMHEHHON 3dBUCHMOCTH

IIMHBL ~ CTOJOMKA JKAAKOCTI | B . TEPMOMETPHUYECKON




TPYOKE OT TEMIIEPATYPHI.

#H#Pars##Ha0monenue M3MEHEHUA BHYTPEHHEH
SHEPrud Tela B PE3yIbTATE TEIUIONMEpenauu U padoTE
BHEIIIHUX CHJI.

#H#Par###lccnenoBanne ABIEeHUA TEMIO0OMEHA mpU
CMEMMBAHUN XOJIOTHOU U TOPAYEH BOIEL.
#H#Par###0Onpenenenue KOJIMUEeCTBA TEeIUIOTHI,
OOJMYYEHHOTO BOAOW MPH TEMIOOOMEHE C HArpPEThIM
METAJUTAY €CKUM HHIINHIPO M.

#H#HPar###0Onpenenenue yAETBEHON TEIMI0EMKOCTH
BEIIIECTBA.

#H#Par###lccnenoBanue mporecca NCapeHus.
##Pars##0OnpeneneHne  OTHOCUTEIBHOM — BIAKHOCTH
BO30yXa.

##Par###0npenenenne yaeapHOU TEIUIOTH TUIABIECHUSA

JIBA.

6.18

Ddu3nueckue ABICHUA B IPUPOOE: IMOBEPXHOCTHOE
HATSKEHUE W KAIMMUULIPHBIE SABICHWS B MPHPOJIE,
KPUCTA/UTEL B Ipupoae, m3nyucHue CoiHia, 3aMep3aHue
BOJOEMOB, MOPCKHE OpU3bl; 00pa3zoBaHue POCEHl, TYMaH4,

HHEA, CHETA.

6.19

Texanueckne  yCTpoOMCTBA:  KAMWUIAPHEL,  MTPUMEPEL
UCITOIB30BAHUA KPUCTAJIOB, KUOKOCTHBIH TEPMOMETD,
JATYUK TEMHOEpPaTyphl, TEPMOC, CHCTEMA OTOIIECHUA
JOMOB, THUTPOMETPEI, MCHUXPOMETP, HapoBas TypOuHAa,

IBUTATEIb BHYTPEHHETO CTOPaHUA.

DJIEKTPUYECKHWE U MAT'THUTHBIE ABJIEHWA

7.1 JnekTpu3anus Te. JIBa poaa SIeKTPUUECKNX 3apsaaI0B
Bzanmonencreue 3apsiK€HHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOAEHCTBUSA 3APSKEHHBIX TET OT
BEJIMUMHEI 3APAO0B U PACCTOAHM MEK AV Teramu)

. JnekTpuueckoe. mose. Hanpak EHHOCTh ANEKTPHIECKOTO

nond. [IpuHnmn cyneprnosuiim -SaeKTpIdeCcKux - momen




(HAa KAYECTBEHHOM YPOBHE)

Hocurenu »snekTpuueckux 3apsagoB. OIEMEHTAPHBIN

7.4 yMeKkTpuuecknuil 3apaa. Ctpoenue aroma. [IpoBogHuku u
U BIEKTPUKH
7.5 3aKOH COXPAHEHUS YICKTPUUECKOTO 3apana
ny DJNEKTPUYECKMH  TOK.  YCJIOBUA  CYIIECTBOBAHUA
| SIIEKTPUYECKOT0 TOKA. MICTOUHMKM IMOCTOAHHOTO TOKA
JlelicTBuA MEKTPUYECKOTO TOKA (TEILIOBOE,
7.7 XUMHUYECKOE, MACHUTHOE). OJIEKTPUUYECKUM TOK B
KUIOKOCTAX U ra3ax
;g Jnekrpuueckas 1uens. (Cuna TOkKa. JDIEKTPUUECKOE
| HAITPAKECHUAE
s ConpoTtuBnenue IPOBOJHUKA. Y nenpHOE
| COITPOTHUBJIEHUE BENMIECTBA
7.10 3akoH Oma nas yJacTKa e
[locnenoBarensHOoE W mapauieNbHOE  COEIMHEHUE
7.11
MPOBOHUKOB
Pabota W MONIHOCTE OSAEKTPUUECKOTO TOKA. 3aKOH
7.12
Jlxoyma — Jlenna
13 DNEKTPUUECKHUE [ENM U HOTPEOUTENN SIEKTPUUECKOU
! sHepruu B ObITy. KopoTkoe 3aMeikanue
[TocTossHupie MarHuTel. B3anMOOeHCTBHE ITOCTOAHHBIX
7.14
MArHuTOB
S 1s Maraurnoe mnose. MarnutHoe mnosne 3emiam M €ro
* 3HAYEHUE I JKU3HA Ha JeMIIe
16 OmneiT Opcrena. MarHurHoe mOJIE SMEKTPUUECKOTO TOKA.
! [TppumeHnenne 3neKTpOMArHuTOB B TEXHUKE
JlencTBre MAarHMTHOTO MONA HA MPOBOJHUK C TOKOM.
. DNEKTPOIBUATATENL MOCTOSHHOTO TOKa. Mcmone3zoBanue
| SIEKTPOABUTATENEN B TEXHMUCCKUX YCTPOUCTBAX W HA
TPAHCIIOPTE
7.18 Omeiter @apanesa. | HABieHUE . AACKTPOMATHUTHOMN




naayknud. [Tpasuno Jlenna

DIEKTPOTEHEPATOP. CrocoOs1 O T4 E€HUS
7.19 SMIEKTPUUECKOM  SHEPIUM. ONEKTPOCTAHIIUM  HA

B0O300HOBIAEMEIX UCTOUYHUKAX SHEPrUU

[TpakTnueckue pabOTEL:

OmneITEl MO HAOMIOIEHUIO SIEKTPHU3AINUA TEJI UHAYKIIHEN

U IPH COTTPUKO CHOBEHUU.

HccnenoBanne nOeicTBUsA SAEKTPUYECKOTO TONA  HA

OPOBOTHUKU U TUATEKTPUKH.

COopka u mnpoBepka pabOTBEI NIEKTPUUECKOU IE€MH

ITOCTOSHHOTO TOKA.

M3mepenue u peryammpoBaHue CUIIBI TOKA.

HN3mepenue v peryammpoBaHUEe HATPAIKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, MAVIIETO depes

PE3UCTOP, OT COMPOTUBICHUA PE3UCTOPA U HANPSIKECHUS

Ha PE3UCTOPE.

OnEITE, OEMOHCTPUPYIOIINE 3aBUCUMOCTE

STEKTPUUECKOTO CONPOTHUBIECHUS IPOBOJHUKA OT €ro
7.20 IUTUHEI, TUIOTIAAN TOTIEPEYHOTO CEYEHUS U MAaTEPHAIIA.

[IpoBepka mpaBuma CHOKEHUSA HANPAKECHUU TIPU
MOCIENOBATEIEHOM COEIUHEHUU [OBYX PE3UCTOPOB.
[TpoBepka mpaBuina g CAIBL TOKA MPH MAPAIIEIbHOM
CoemMHEeHUH  pe3uctopoB.  Omnpepenenue  pabOTEI
SMEKTPUYECKOTO TOKA, WAYIIETO UEPE3  PE3UCTOP.
OmnpeneneHne  MOMIHOCTH  SJIEKTPHMYECKOTO  TOKA,
BBLACIAEMOM HA pe3ucrope. Mccnenoranme 3aBUCUMOCTH
CHJIBI TOKA, UAVIIETO 4EpPe3 JAaMMOYKY, OT HAMPSIKEHUA
Ha ve. Onpenenenune KIIJ| narpesarema. MccnenoBanue
MArHUTHOTO B3aUMOJIEHCTBUA IOCTOSHHBIX MAarHUTOB.
M3yuenne MarHuTHOTO MOJIA NOCTOAHHBIX MATHUTOB IPH
nx oOwvemuHeHnn U pazgencHuM. Mccnenosanue
OENCTBUSA SIEKTPHUECKOr0 TOKA HA MATHUTHYIO, CTPEIIKY.

OmneITel,  OEMOHCTPUPYHOIIHME OF3ABHCAMOCTE OF CHJIBL




B3AMMOJIEHCTBUA KATYIIKHM C TOKOM M MAarHUTA OT CHIIBI
TOKa W HampaBIe€HWA TOKAa B Karymke. HW3yuenwne

ﬂEﬁCTBHﬁI MAIHUTHOTO II0JIA Hd ITPOBOOJHHUK C TOKOM.

Koncrpyuposanue 15§ M3yUEHHUE paboTHI
STEKTPOIBUTATEIIA. HN3mepenue KII
SMTEKTPOABUTATEILHON  YCTAHOBKH. OmeiTel 1O

HCCIICOOBAHHWKO ABJIICHHA HHEI{TpﬂMﬂFHHTHGﬁ HHIYKIHH.
HCCIICOJOBAHHUC M3IMEHEHWU 3HAUYCHUA WU HaImmpaBJICHWUA

UHIYKIIMOHHOTO TOKA

7.21

@dusnueckne ABIEHUS B OPUPOIE: ANEKTPUUECKHUE
ABAEHUA B  armocdepe, UIEKTPUUECTBO  KUBBIX
OPraHu3MOB, MATHUTHOE MOJ€ 3eMiIu, Apeu( moIrocoB,
pPOJIE MATHUTHOTO TIOJIA AJIS JKW3HU HA 3eMIIE, OJIPHOE

CHAHMC

7.22

Texnuueckne yCcTpOMCTBA: DSIEKTPOCKOI, aAMIIEPMETP,
BOJIETMETP, PEOCTAT, CUYETUMK NIEKTPUYECKON SHEPTHH,
SNMEKTPOOCBETUTENLHEIE  OPUOOPEI,  HArPEBATENBHEBIE
STEKTPOIIPUOO PEI (mpuMepEI), YNEKTPUUECKHE
NPENOXPAHUTENN, HAEKTPOMATHUT, AIEKTPOJABUTATEND

MNOCTOAHHOTO TOKA, TCHCPATOP IMOCTOAHHOTO TOKA

9 KNTACC
Kon
Kon snemenTa [TpoBepseMeIe 3JIEMEHTEI COAEPKAHU
paznena
MEXAHUYECKHUE ABJIEH WA
| Mexanuueckoe aBukeHue. MarepuaneHas TOUKA.
o Cucrema orcuéra
. 8.2 OTHOCHUTEIBPHOCTE MEXAHUUECKOTO TBHKEHUA
8.3 PapHoMepHOE TPAMOTUHENHOE IBMKEHUE
#H#Par###HepaBHOMEpHOE: OPAMOBTHEHHOE) TBUKEHUE.
8.4 Cpenmusasa 4., MCHOBEHHASA ... CKOPOCTH, 1 TEJa . JIPH

HCPABHOMCPHOM IBHKCHHH




Yckopenue. PaBHoyckopennoe OPAMOTIUHENHOE

8.5
OBUKEHUE

8.6 #HHPar###Cro0O0o mHOe manenue. OneiTel [ anunes
#h#Par###PaBHoMepHOe IBWIKEHHE IO OKPYKHOCTH.

8.7 [Tepuon w gacrora oOpamenusa. JlunewHas u yrioBas
CKOpOCTH. LleHTpoCTpeMUTENBHOE YCKOPEHHE

8.8 [TepBriii 3akon HeroTona

8.9 Bropoi 3akon Herorona

8.10 Tperwmit 3axon HeroToHa

8.11 #HHPar###] [pyHiun cynepno3unmm CHil

8.12 Cuna yopyroctu. 3akoH ['yka

¢ 13 #HPar###(Cuma TpeHusa: Cwia TPEeHUA CKOJbKEHHUA,
CIJIA TPEHUA MTOKOS, IPYTHE BUILI TPEHUA
#HHPar###(Cuma  TAKECTH W 3aKOH  BCEMHMPHOTO

514 TATOTEHUA. ¥ CKOPEHHE CBOOOTHOTO TTaneHHU S

¢ 15 Jlemxkenne  mmanmer  Bokpyr — Comnma.  Ilepmas
KOCMHMUECKAsA CKOPOCTh. HEBECOMOCTE U meperpy3Ku

¢ 16 PaBrnoBeCHE MarepuambHON TOUKHA. AOCOTIOTHO TBEPIOE
TEJIO

o 17 #H#Par###PasnoBecue TBEPIOro Tena C 3aKPEILUIEHHON
ocer0 Bpanienua. Moment cuiel. LleHTp TsxecTn

8.18 Nmmymsc Tena. U3menenne nvmmoynsca. Mmynsc cuiet

8.19 3aKOH COXPAHEHU S UMITYJILCA

8.20 #HHHPar####PeakTHBHOE IBHMKEHHUE

8.21 Mexanngeckas padoTa 1 MOIITHOCTE

¢ 7o Pabora cun Tmxectn, ympyroctu, Ttpenus. CBa3b
SHEPrud ¥ PadbOTHI

¢ 3 [Torenimanenasa sHeprus  Tena, MNOOHATOTO  HAX
MOBEPXHOCTHIO 3EMIIH

8.24 [ToreHnmanbsHas SHEPTUS CKATON HPYKUHEI

¢ o5 #HPar###Kunernaeckas | QHEPTHA: .l €opema 0
KMHETHIECKOH SHEPrUH

8.26 HHHPar###3aK0H COXPAHECHI MEXAHTIECKON SHEPrUn




8.27

[TpakTnueckue padbOTHI:

Omnpenenenne CpemHed CKOPOCTH CKONbXKEHHA Opycka
WIA [BWKECHUA MIAPUKA II0 HAKIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOpPEHUs TE€Aa OPU PABHOYCKOPEHHOM
IBUKEHWUH MO HAKIOHHOM ITJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHM IPH
PaBHOYCKOPEHHOM ABWKEHUU 0€3 HAYAIBEHOM CKOPOCTH.
[IpoBepka rumoTe3sl: €CIM HOpPH  PABHOYCKOPEHHOM
OBUKEHUM 0€3 HAYAILHOM CKOPOCTH HYTH OTHOCATCSH
KaK pPsAx HEYETHBIX YHCEI, TO COOTBETCTBYHOIIHE
OPOMEKYTKH BPEMEHN OJUHAKOBEL.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUSA CKOJIBKEHUA
OT CWJIBl HOPMAJIBHOrO naBneHuA. Onpenenexnue
kodpduimenra TpeHus CkOIbkEHHA. OnpeneneHue
KECTKOCTH mOpyxuHbl. Onpenenenne pabOTEI  CHIIBI
TPEHUsA HOPH PABHOMEPHOM JOBWKEHHUH Te€la II0
FOPU30HTAILHON MOBepxHOCTH. OmnpeneneHue padOTEL
CHIBl  yIOPYroCcTM  Ipu  mogeéme  rpysza ¢
WCIOJBE30BAHUEM  HEMOJABMIKHOTO W ITOJBHUKHOTO

OJIOKOB

8.28

Ddi3nueckue ABACHUA B NMPUPOIE: MPWINBE U OTJIUBHI,
nerkeHue 1wiaHer (COMHEYHOU CHCTEMBI, PEAKTHUBHOE

ABUKCHHC KHUBBIX OPrdHHU3MOB

8.29

Texauueckue  yCTpoMCTBA:  CIUOOMETP,  JATUUKH

MOJIOKEHHSA, PACCTOAHUA U YCKOPEHU A, PAKETHI

MEXAHUYECKHUE KOJIEBAHUA 1 BOJIHBI

Konebarensnoe aeukenne. OCHOBHBIE XapaKTEPHUCTHUKH

> KoJie0aHn: mepUO], 4acTOTa, AMIUTMTYIA
5. Maremarnueckmit 151 NPy KUHHBIHI MASTHUKH.
* [TpeBpanienue sHeprum mpu KoJIe0aTenTbHOM IBUAKEHUN
53 3aryxaromue koneOanusa. BriHyKIOeHHBIE KOJICOaHMA.
* Pesonanc
Mexanndeckue BoaHBI. CBONCTBA MEXANUMICCKHUX BOJIH.
9.4 [TpogoneHEIE U ITOMEPEUYHBIE BOJIHLL. JITMHA BOJHEI U

CKOPOCTH €€ pacupocTpaHeHus. Mexannueckne BOJIHELB




TBEPIOM TENE, CEMCMUUECKUE BOTHEI

9.5 3Byk. ['poMkoCTE 1 BEICOTA 3BYKA. OTpakeHUE 3ByKa
9.6 HNudpa3pyk u yaeTpa3Byk
[TpakTnueckue padOTHI:
Omnpenenenne  4acTOTEI W IEpUOAA  KOJIeDaHWU
MATEMATHUIECKOTO MAATHUKA.
Omnpenenenne  4acTOTHl W IEpUOAA  KOJaeDaHuH
OPYKUHHOTO MAasATHHUKA
57 Hccnenoanne 3aBUCHMMOCTH  Iepuoaa  konedaHuu
' NOABEMIEHHOTO K HWTH Tpy3a OT [OJAUHBI HUTH.
HccnenoBanne  3aBUCHMOCTH  IEepuoaa  KoaeOaHuit
OPYKUHHOTO MAasATHUKA OT Maccel rpy3a. [Ipoeepka
HE3ABUCUMOCTH nepruoaa Ko1e0aHmi rpy3a,
HOABEMIEHHOTO K HWUTH, OT MACCHI TpPy3a M KECTKOCTH
npyxuHel. U3Mmepenne yckopenus cBo00THOTO maaeHnus
Ddi3nueckue ABICHUSA B MPUPOIE: BOCIPUATHE 3BYKOB
0.8 JKUBOTHBIMH, 3EMJIETPACEHUE, CEUCMUYECKUE BOJIHEI,
IIYHAMH, X0
99 Texauueckue yCTPOMCTBA: 5XOJIOT, HCHIOJIb30BAHUE

yJIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

ONEKTPOMATHUTHOE MOJE. DNEKTPOMATHUTHBIE BOJIHEIL.

101 (CBOMCTBA SIEKTPOMATHUTHBIX BOJH
10.2 [lIxana 5meKTPOMATrHUTHEIX BOJH
103 OnexkrpoMarHurHas npupona cera. CKOpPOCTH CBeETA.
o BomHOBBIE CBOMCTBA CBETA
[TpakTnueckue padbOTHI:
10.4 M3yduenne CBOWMCTB  ANEKTPOMATHUTHBIX BOJH  C
MOMOIIIEI0 MOOWIBHOTO Tene(poHa
du3nyeckue ABIECHUS B NOPUPOOE: OHOIOTHYIECKOE
10.5 IEHCTBHE BUIUMOTO, yILTPa(pruoOneToBOTO 151
PEHTTEHOBCKOTO W3JIy4EHUM
0.6 Texuumueckue YCTPOICTBA: HCHOIR30BAHNE

SIICKTPOMAIHUTHBIX BOJH AJIA COTOBOI/CBA3H




11

CBETOBBIE ABJIEHUA

11.1

JlyueBas monmens cBera. Ucrounuku ceera

11.2

[TpsamomHeitHOE pacTpOCTPAHEHHNE CBETA

11.3

Otpaxenue csera. [Inockoe 3epkano. 3aKoH oTpakeHUs

CBCTA

[Ipenomnenune cBera. 3aKOH TPEIOMIEHUS CBETA.

Ha [TomHo€e BHyTpEHHEE 0TpPAKEHNE CBETA
11.5 Jlunza. Xon myden B IMH3E
e Omruueckas cucrema (oroanmmapara, MHUKPOCKOIA |
* TEJIECKOTa
17 'maz kak onTuueckas cucrema. baM30pPyKOCTE H
* TATBHO30PKOCTE
. Paznoxkenue Oenoro ceera B cnekrp. OneiTel HeroToHa.
* CrnoxeHne COeKTPATBHBIX 1IBETOB. Jlucmepcus ceera
[TpakTnueckue padOTHI:
#Hi#HPar#### U cecnegopanue 3aBUCHUMOCTH yria
OTpaK€HUA CBETOBOTO JIyda OT YIja MageHUA.
#HPar###3yuenne  xapakTepucTHk — M300pakeHus
NPEOMETA B INIOCKOM 3€PKAJIE.
##Pars#lccnenoBanme 3aBHCUMOCTH yria
OPENOMIEHHAS CBETOBOIO Jyda OT VyIjla MaaeHus Ha
119 IPAHULIE «BO3AYX — CTEKIION.

#HH#HPar###llonyaenne w300pakeHMT C  OOMOIIBIO
COOMpArOMIEN JTUH3HL.

#HPar###0npeneneaue  (POKYCHOTO PpPACCTOAHUS U
ONTUYECKOU CHJIBI COOUPAIONIEN JIMH3HI.
#H#Par#A##0ONeITEl 10 pa3yokeHutro Oenoro CcBera B
COEKTP.

#HH#Par###00bITEl 0 BOCOPUATHIO IBETA HPEIMETOB

OpU UX HAOMOJEHUM Yepe3 UBETOBEIE (PUIIBTPEI

11.10

Ou3nueckue ABneHU B npupone: 3armenusa ComHna u

Jlyuel, 1iBeTa TE€Im, ONMTUYECKUE SABIEHUA B arMocdepe

(uBet HeOa, pedppakums, paayra, MUPAK)

1111

Texunueckue yCTPOHCTBA: OHKH, HEPHCKOIIL,




(oToammapar, ONTHIECKUE CBETOBO IBI

12

KBAHTOBBIE ABJIEHU A

12.1

Omeiter Pesepopna u mmanerapHas MOOENs aToOMA.

Monens atoma bopa

HMcnyckanne u mornomieHue cBera aroMom. KBauTel.

122 JluneuaTeie CIEKTPEI
12.3 PamnoaktuBHOCTE. Anb(ha, Oera- u raMmma-u3nydeHus
154 Crpoenue aromMHOro sAxpa. HykiIOHHAs  MOIENE
| aromMHOTO sAaapa. M3otonsl
s PamnoaktuBueie mpeBpamienus. l[lepuon momypacnana
* ATOMHBEIX SJIE€P
I Snepusie peakiuu. 3aKOHBI COXPAHEHUA 3apPAI0BOTO M
* MAaCCOBOTO YHCEN
12.7 DHEeprus CBA3U aTOMHEIX AAep. CBA3b MACCH M SHEPT U
g Peakimu cuntesa u nenenus saaep. Merounmku sHeprum
* ComHiia 1 38631
179 Snepuas  sHepreruka. JlelcTBME — pagMOAaKTUBHBIX
* W3IyYEHUHN HA KUBBIE OPraHU3MEI
[TpakTnueckue pabOTHI:
HaOmronenune CHIOmMHBIX W JIUHEUMYATHIX CIIEKTPOB
o W3Ty49EHHS.
12.10
Hccnenopanue TPEKOB: M3MEPEHHE DSHEPIrHUM YaCTHILBL
0 TOPMO3HOMY ITyTH (0 oTorpadusam).
HM3mepenue pagnoakTuBHOTO (poHA
du3nyeckue SBICHUSA B HOPUPOAE: ECTECTBEHHBIU
paguOaKTUBHBIN ¢omn, KO CMIYECKIE y4H,
12.11 PagUOAaKTUBHOE W3JIYUYCHHE IIPUPOIHEIX MHUHEPAIOB,
OENCTBUE PAIMOAKTUBHBIX W3JyUEHUM HA OPraHu3m
UEIIOBEKA
- Texunueckue yCTPOMCTBA: CIEKTPOCKOTI,

WHIUBUIYAIBHBIN TO3UMETP, Kamepa Buscona




IMMPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YVJIBTATAM OCBOEHUS OCHOBHOU OBPA3OBATEJLHOM
MPOTPAMMBI OCHOBHOT O OBILETIO OBPA3OBAHUS

Kon
[poBepsIeMOro
TpeboBaHUA

IIpoBepsieMble TpeOOBaHNS K NpeIMEeTHLIM pe3y/ibTaTaM

0a30BOIro YpOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTe/ibHOM
IporpaMMbl 0CHOBHOI0 001iero odopazorpanusa Ha ocHoBe ®I'OC

[Tonmmanune pomm  (puU3MKKH B HAYYHOM  KAPTHUHE  MUPA;
c(hopMUPOBAHHOCTE 0A30BEIX MPEACTABIEHUN O 3aKOHOMEPHOW CBA3U
M IO3HABAEMOCTH fABJICHUN TPUPOIEI, O POIM SKCIEPUMEHTA B
¢uzuke, o0 cucremooOpasyromedn poau (PU3MKH B PA3BUTHH
€CTECTBEHHBIX HAYK, TEXHUKA W TEXHOJOTWH, 00 HSBOMOLNH
(pU3NYIECKNX 3HAHUW U UX POJA B LEIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpA, O BKIAOE POCCHHCKUX W 3apyOEkKHBIX YYEHBIX-
(M3UKOB B pa3BUTHE HAYKH, OOBACHEHHE IMPOIECCOB OKPYKAIOMIErO

MHpPA, PA3BUTHC TCXHHUKH H TEXHOJIOTHH

3HaHMA O BUAAX MATEPUU (BEMIECTBO M MOJE), O IBIKECHUU KaK
croco0e CynieCTBOBAHUA MATEPUH, 00 ATOMHO-MONIEKYIAPHOHU TEOPUH
CTPOEHHUA BEMIECTBA, O (PU3MYECKOM CYNIHOCTH SBIECHUH HPHPOIBI
(MEXQaHUUECKUX, TEMIOBBIX, OSJIEKTPOMATHUTHBIX W KBAHTOBHIX);
YMEHHE Pa3aiaTh ABJIECHUSA IO ONMUCAHUIO UX XAPAKTEPHEIX CBOMCTB U
HA OCHOBE OMBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3NIECKOE SIBICHUE,;
YMEHHME PACIIO3HABATE MPOIBICHUE U3YUEHHEBIX (PU3NYECKUX ABICHUU
B OKPYKAIONIEM MHPE, BBIOENAI HX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKM)

Bnanenne ocHOBaMM MOHATHMHOIO anmapara ¥ CHMBOJIMYECKOIO
A3bIKA (PU3UKHM M HMCIOJB30BAHME WX I PElIeHUs y4eOHBIX 3a1ad;
YMEHHME XAPAKTEPU30BATH CBOMCTBA TEN, (PU3NMYECKUE SABICHUA U

MPOLECCHI, UCHOJIB3Ys (PYHIAMEHTAIBHBIE U SMIINPUIECKNAE 3aKOHEI

YMEHUE ONMUCHIBATE N3YIEHHEIE CBOMCTBA TEI U (PU3MUIECKUE ABICHMUA,

UCITOB3YS (PU3NIECKUE BEITNUNHEI

Bnanenne ocHOBaMM METOJOB HAYUHOTO TMO3HAHMA C V4IETOM
coOmromenus mpaBwi 0€30MacHOTO TPYAdk HAOTIOMEHME:- (PU3MIECKUX
IBJICHUH:

VMEHHE CaMOCTOATEILHO COOMpATE SKCHEPUMEHTAIEHYIO VCTAHOBKY




3 JaHHOrO Habopa 00OpPYyZOBAHMA MO WHCTPYKI[UM, OMUCHIBATH X0
ONBITA U 3AIUCEIBATE €TI0 PE3YAbTATHL, (DOPMYJINPOBATE BEIBOIHL;
MPOBEIEHUE MPAMBIX U KOCBEHHBIX H3MEPEHUH (PH3NYECKUX BEITUYHH:
VMEHME TJIAHUPOBATE W3MEPEHMA, CAaMOCTOATEIBHO COOMpaTh
SKCIIEPUMEHTAIBHYI0  YCTAHOBKY IO HWHCTPYKI[AM, BBIYMCIATEH
3HAYEHUE BEIMYMHBI U AHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTATHEl C
y4€TOM 3aJaHHOU ITOTPEMIHOCTH PE3YILTATOB M3MEPEHUM;
MPOBENEHUE  HECIOKHBIX  OKCIHEPUMEHTAIBHBIX  MCCIENOBAHUU;
CAMOCTOSATENEHO COOMPATE OKCIEPUMEHTANBHYH YCTAHOBKY W
NPOBOINATE  HMCCIENOBAHWUE  II0  WHCTPYKIMH,  IIPEACTABIATEH
MOJY4EHHBIE 3aBUCUMOCTH (PU3NUECKMX BEIMYMH B BHAE Tadmuil u
rpaQukoOB, YIUTBEIBATE MOTPEIIHOCTH, JEIATH BEIBOJBI IO PE3YIbTATAM

HCCIICOJOBAHHUA

[Tonnmanue  xXapakTepHBIX  CBOMCTB  (PU3MUECKHX  MOJEIEH
(MarepuasbHasg TOYKa, a0COMIOTHO TBEPHOE TEMO, MOIEIH CTPOECHUSA
ra3oB, KUAKOCTEH U TBEPABIX TeEN, IUIAHETApHAs MOJEIb AaroMa,
HYKJIOHHAsA MOJEIh ATOMHOTO SApa) W YMEHWUE TPUMEHATh WX IS

00BsCHEHNA (PU3UUECKUX MTPOIECCOB

YMmeHnue OOBACHATE (PU3NMYECKHE IMPOLECCHI U CBOMCTBA TEJI, B TOM
UUCIAE W B KOHTEKCTE CUTYalMd MPAKTUKO-0PUEHTHPOBAHHOTO
XapakTepa, B YACTHOCTH, BBISABJIATh MPUYHUHHO -CIIEICTBEHHBIE CBA3U U
CTPOUTh OOBACHEHHE C OMOPOM HA U3YUEHHBIE CBOMCTBA (PU3MUECKUX

ABNEHUM, (PU3NIECKUE 3AKOHBI, 3aKOHOMEPHOCTH M MOJEJIH

Ymenue pemare pacu€rHeie 3amaum (Ha Oaze 2 — 3 ypaBHEHUN),
UCITONIB3YS  3aKOHBI W (POPMYJIBI, CBA3BIBAIONIME  (PU3UYECKHUE
BEJIMYMHEI, B UACTHOCTH, 3aMMMCBIBATE KPATKOE VCIOBUE 3a7adi,
BBLBIATE HENOCTAIONIME MAHHBIE, BRIOMPATH 3aKOHEI U (POPMYIIEL,
HeoOxomumele a1 €€ pemeHus, UCHOIL30BaTh CIPABOUHBIE TAHHEIE,
NPOBOOUTE PACUETEl M OLEHMBATE PEATMCTUYHOCTE ITOJIYUYEHHOTO
3HAYEHUA (PU3UUECKOI BEIUYUHBI; YMEHHUE OMPEAEIATE PA3MEPHOCTH

(pPU3NIECKON BETMIUHBI, ITIOJTY4EHHOH TP PEIIEHUH 3a0a9U

YMEHHE XapakTepPU30BaTh IPUHLOMITEI JEUCTBUA TEXHUYECKHX
YCTPOMCTB, B TOM 4HCI€ OBITOBEIX MOPHOOPOR, I HPOMBINLICHHBIX
TEXHOJIOTHYECKUX OPOLIECCOB. Q. MX, OTMHCAHNIO, HCHOIb3YsA 3HAHUA O

CBOMCTBAX (DU3WUECKUX ABJCHUIH M- HEO OXOMMMEIE: / (DH3MUECKUE




3dKOHOMCPHOCTH

10

YMEHHE HCIONB30BaTh 3HAHMA O (DU3MYECKUX ABJICHHUAX B
NOBCEIHEBHOW KWU3HU miusa obecreueHus 0OE€30MaCHOCTH  TIPH
obpamieHnn ¢ OBITOBEIMM ~ [OpuOOpaMd M TEXHUUECKUMHU
YCTPOUCTBAMH, COXPAHEHUA 3I0pPOBBA U COOMIOIEHUS HOPM
SKOJIOTUUECKOTO ITOBENECHHUA B OKPYKAIOMIEH Cpene;, NOHUMAHHUE
HEOOXOIMMOCTH MPUMEHEHHUA TOCTWKEHUHM (PU3MKN U TEXHOJOTHH

U1 PAlfAOHAIIEHOTO IIPUPOA0II0IL30BAHN A

11

OmelT nmoucka, npeoOpa3oBaHUS U NPEOCTABICHUS HWH(POpPMALNHN
(pU3UIECKOTO COOEpkKaHUA C MCIOJb30BAHMEM WH(OPMAIIMOHHO -
KOMMYHHUKATUBHBIX TEXHOJIOTHUI;, YMEHHUE OIEHUBATH JOCTOBEPHOCTH
MOAY4EHHOW WH(OpMANMM HAa OCHOBE MMEIONIUXCA 3HAHUM U
AOMOJTHWUTENIRHBIX ~ MCTOUHMKOB; YMEHHME  HCHONB30BATE  IIPH
BBIMTOJIHEHUM YYEOHBIX 34JaHUN HAYYHO-TIONYJISIPHYIO JHUTEPATYPY
(pm3MUecKoro comep:kaHusA, CIPABOYHBEIE MAaTEpPUAIbl, PECYPCHI CETH
WNurepuer; Bnamenme  0a30BBIMM  HABBIKAMH  IIPE0Opa3zOBaHUA
nH(popMai M3 OJHOM 3HAKOBOM CHUCTEMBI B [OPYIVIO; YMEHHE
CO31aBaTh COOCTBEHHBIE NHMCHBMEHHBIE W YCTHEIE COOOMIEHUS Ha

OCHOBC }ﬂ{q)DpMHU,HH H3 HCCKOJIBKHUX HCTOYHHKOB




IIEPEYEHDb SJIEMEHTOB COJIEP KAHUS, ITPOBEPAEMBLIX HA OI'D
11O ®PUSUKE

Koxa

IIpoBepsieMbIi 3JIeMEHT COJepPKAHH

MEXAHUYECKHWE ABJIEHUA

1.1

Mexannueckoe paBmwxkenue. MarepuaneHas Touka. (Cucrema  Orcuéra.

OTHOCHUTENBEHOCTE IBUKEHNI

PaBHomMepnoe u HepaBHOMEpHOE aBIKeHHE. CpenHsaa CcKopocTs. Dopmyna mis

1.2 BBEIUMCIICHUS CPEOHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TPAMOTUHENHOE ABUKEHUE. 3aBUCUMOCTH KOOPAMHATHI TEIA OT
BPEMEHH B CIy4ae PABHOMEPHOTO MPAMOJIMHENHOTO JIBUKEHHU:
13 x1t)=x,+uvt
I'padukut 3aBuCHMMOCTM OT BpPEMEHM MJIS MPOEKIUA CKOPOCTH, IPOEKIH
NEPEMENICHNA, IIyTH, KOOPOWHATEI MPH PABHOMEPHOM MOPAMOJIMHENHOM
IBUKEHUN
3aBUCHMOCTE KOOPOMHATEI TEla OT BPEMEHM B CIIy4a€ PABHOYCKOPEHHOTO
OPAMOJIMHENHOTO JBUIKECHUA:
3
Se(f) =V, * [+ *;
2
@opMynel WIS NPOEKIUH NEPEMENIEHUS, MPOEKIUH CKOPOCTH MU IPOEKIUH
YCKOPEHUS IIPU PABHOYCKOPEHHOM MPAMOJIMHEHHOM IBHKECHUU:
. -
1.4 .sx(r)=uﬂx-a‘+nx-§,
U"{[ﬂ =V, T, 1,
a..(r)=caonst,
U:.‘[: - U]I: =2a,s,
I'papuxkn 3aBUCUMOCTH OT BpPEMEHM IS MPOEKIIUH YCKOPEHUA, MHPOEKIHNH
CKOPOCTH, IPOEKIWH NEPEMENIEHUA, KOOPAMHATEL HPU PABHOYCKOPEHHOM
OPAMOJIMHENHOM IBUKEHUN
CpoOonnoe manenue. DOpMyIBl, ONUCHIBAIONIME CBOOOIHOE IMagEHHWE TENa II0
1.5 BEPTUKAIN (OBUKEHHE TEIA BHU3 WJIM BBEPX OTHOCHTEIBHO ITOBEPXHOCTH

3emumn). I'padukmn 3aBUCMMOCTH OT BPEMEHH IS  OPOEKIHUH | YCKOPEHUS,




OPOEKIUH CKOPOCTM M KOOPOWHATHEL INpPU CBOOOOHOM MAIEHUM TEad II0

BEPTUKAIN

CKOpOCTE PAaBHOMEPHOTO JBMKEHUA TEIa II0 OKPYXKHOCTH. Hampapienue
CKOPOCTH.

dopmyna s BBEIYUCIACHUA CKOPOCTH 4EpeE3 pamauyC OKPYKHOCTH U IEPHO

oOpamnieHus:
lnR
“TTT

LlenTpocTpemurensHoe yckopenue. HampapieHnue 1LE€HTPOCTPEMHUTEIBHOTO

1.6 yckopenus. Qopmyrna 4l BEIYUCACHUA YCKOPEHUA
2
o
a, = —R
dopmyiia, CBA3BIBAIONIAA NEPUOS U YACTOTY 00paIieHus:
V= 1
T
Macca. [Inotnocts BeniectBa. @opmyna s BEIYUCACHUA NIOTHOCTH:
o = 7
1.7 ¥
1.8 Cuna — BekropHas (pusnueckas ernanHa. CI0KEeHUe CHII
1.9 SIBnenne nnepuun. Ileperii 3akon Herotona
Bropoii 3akon Herotona:
F=m-a
1.10

CoHanpaBiIeHHOCTh BEKTOPA YCKOPEHUS TEIA U BEKTOPA CUIIBI, JEUCTBYIOMIEH HA

TEIIO0

1.11

Bzanmopenicreue ten. Tperun 3akon Herorona:

FE—A Z_FI—}E

1.12

Tpenue nokos u Tpenune CkobxkeHUA. DopMya, AJLT BEIYUCACHUSA MO YIS CHITBI

TPCHHUA CKOJIbKCHHA.




1.13

Hepopmanma tema. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYTOH

nedopmanmu (3akoH ['yka):

F =k Al

1.14

BcemupHoOe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTEHUA:
My -1l
F — G ) 1 _ 2
R
Cuna TskecTu. YCKOpeHue CBOOOHOTO MaaeHus.

Dopmyna A8 BEIYUCAEHUA CUITBL TAKECTH BOMM3U MOBEPXHOCTH 3emi: F = mg.
JlBmxenune mnaner BOkpyr Counna. [lepBas kocmmueckas CKOPOCTE.

HeBecoMoCTh 1 meperpy3ku

1.15

1.16

HMmmynsc Tena — BeKTOpHAA (PU3NYECKAs BEMUUNHA.

P=mo

Nmmynsc cucremsl Ten. M3menenne nmiyisca. UMmynec cuiel
3aKOH COXpAaHEHUS UMIYJILCA IIA 3aMKHYTOW CUCTEMEI TEJI:

P=nyUy +m, Uy —const

PeakTHBHOE IBHMKEHUE

1.17

Mexannueckas padbora. Dopmyna mis BEIUUCIEHUA PA0OOTHI CHJIBL:

A=Fsooso

Mexannueckas MOIITHOCTD.

N=4
I

1.18

Kunernueckas n noTeHIMaIbHas sHeprua. Dopmyna Uil BEIYU CIIEHU A

KAHETUIECKON SHEPTHH.:

J'.'!L?E
Ep=—r

Teopema o kuneTnueckoit sHeprun. Gopmysa Ui BEIUM CICHIS HOTECHIHATIBHOM




SHEPruy Tena, MO IHATOTO

HaI 3eMIEH:

E, = meh

Mexanunueckas sHeprus:

E=E,+E,

L.19 3aKOH COXPAHEHUA MEXAHUIECKOU sHeprun. Dopmyina O 3aK0HA COXPAHEHUS
MEXaHUYECKOH SHEPrUM B OTCYTCTBHUE CUI TpeHUs: E = const.
[IpeBpanieHne MEXaHNIECKOW SHEPIUM IIPH HAITMYUH CHIIBI TPEHU .
[TpocTeie MexaHU3MBL «30J10TOE MTPABUIIOY» MEXAHUKH.

Peruar. Mowmenr cunet: M - Fl.
YcnoBue paBHOBECHS pHIUATA:

| M +M, +..=0

1.20
[To mBykHEIN 1 HemoABWKHEIN Onoku. KII/] mpocTeix Mmexanmn3mos,

n= Anoneasaan
"4‘5&1‘]:'5.‘1..‘!
JlaBnenue TBEPOOTO TEINIA.
dopmyna a1 BEIUUCACHUS JaBICHUSA TBEPAOTO TEIA:
_F
P= h

{91 JlaBnenue raza. Armoc(epHoe gaBieHue.

* ['mopocraruueckoe 1aBICHUE BHYTPU KUIKOCTH.
dopmyna a1 BEIUACACHUS JaBICHUSA BHYTPHU KUIKOCTH:
P=pgh+Pm,

1.22 3akoH [Tackana. ['mapaBmnueckui mpecc
Jakon Apxumena. @Dopmyna musa  ONPENEICHUS BBITAJIKUBAIOMIEW CHIIEL,
OEHCTBYIONIEN HA TENO0, MOTPYKEHHOE B JKUIKOCTH WM Tas:

1.23

Fape =PEV

VYenosue rurasanudg tena. [Inasanue CVIOB H BO3AYXOILIdBAHHUE




1.24

Mexanmueckue konedaHusa. AMIUIMTYOA, OEPUOT W YAaCTOTA KOJICOAHMIA.

dopmyna, CBA3BIBAONIAA YACTOTY U ITEPUO KOJICOAHNH:

1.25

Maremarnuecknii W OPYKUHHBIM MasTHUKU. [IpeBpamnienue sHeprum mnpu

KOJe0aTeIrHOM IBUKECHUH

1.26

3aryxaromue konedanusa. Beinyxkaenusie konebdanusa. Pezonanc

1.27

Mexannueckue BomHel. [Ipomomsueie M monepeunsie BOMHEL. J[miHa BOJHBI U

CKOPOCTh PACIIPOCTPAHEHUS BOJIHEL:

b=p-1T

1.28

3ByK. I'poMkoCcTs M BeICOTA 3ByKa. OTpask€HHE 3BYKOBOM BOJHBI HA TPAHUIIE

mByx cpen. Mudpa3Byk u yaeTpa3Byk

1.29

IIpakmuueckue pabomuwl

M3mepenue cpegHell IUIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI; KECTKOCTH
OPYKUHBI;, KOS(P(UUMEHTA TPEHUSA CKOJIbKEHHUA, PA0OTHI CUIIBI TPEHUA, CHJIBI
YOPYTOCTH; CPEOHEN CKOPOCTH OBHIKEHUA OpPyCKa MO HAKIOHHOW IUIOCKOCTH,
YCKOPEHUs OpyCka IpPU [ABWMIKEHHHM IO HAKIOHHOW IUIOCKOCTHM, YaCTOTBI H
nepuoaa KogedaHumM MaTEMATHYECKOTO MAafATHUKA; 4YacTOTEL W Hepuoaa
K0JIEOAHUN MPYKUHHOTO MAaATHUKA; MOMEHTA CWJIBI, NJEUCTBYIOMIETO HA PHIYUAT;
padOTEl CUIBI YIOPYTOCTH MPU NOABEME TpPy3d € HOMOMIBI0 HEMOABUIKHOTO
Omoka; pabOTEI CHIBI YIPYTOCTH IPU MOABEME TPy3a C MOMONIBIO ITOABHIKHOTO
Omoka.

Hccnegopanne 3aBUCHUMOCTH APXUMENOBOM CHWIBI OT O0O0BEMA MOTPYKEHHOU
YACTU TE€AA U OT IUIOTHOCTH JKUIKOCTH;, HE3ABUCUMOCTH BHITAIKUBAIONIEH CHIIBI
OT MACCHI T€JIa; CUJIBI TPEHUA CKOJIBKEHUA OT CHJIBI HOPMAJIBHOTO JABJIEHUA U OT
poaa MOBEPXHOCTU; CHIBI YIIPYTOCTH, BO3HUKAIONIEH B MPYKUHE, OT CTEMEHH
neopmany MpyKUHEL; YCKOPEHUA OpyCka OT yria HAKIOHA HANMPABJIAIONIEH;
nepuoaa (4acToTel) KOJIEOAHW HUTSHOTO MAATHUKA OT JJIMHEI HUTH; HEPUOOA
KOJIEOAHUM NPYKUHHOTO MAATHHKA OT MACCHI I'Py3a M KECTKOCTH IPYKHUHBI;
HCCIENOBAHNE HE3aBUCHMOCTH NEPUOMA KOJIE0AaHMN HUTAHOTO MASATHUKA OT

Maccel rpy3a. [Iposepka ycrnoBus paBHOBECHS PhIdyara

1.30

Duzuueckue AGIEHUA 6 Npupooe: TIPUMEPH IBUKCHHSA € A PA3TMIHEIMHA
CKOPOCTSIMHU B ’KUBOU U HEKUBOU MPUPOIE, JCHCTBHE CHUALL TPEHUS: B IMPHPOIE U

TEXHUKE, NPWINBEI M OTIWUBEL, ABIKEHUE CILtaHet ©-{(ComHeuHOo! /' CHCTEMEL,




pPEAKTUBHOE IBHIKEHUE KUBBIX OPraHU3MOB, PEIYATH B TEJIE YEIOBEKA, BIMAHUE
aTMOC()EpHOTO MABJIEHUSA HA JKUBOM OPraHu3M, IUIABAHUE PEIO, BOCIPHUATHE

3BYKOB JKUBOTHBIMH, 3€MIIETPACEHUE, CEMCMUYIECKAE BOJHEI, IIYHAMM, X0

1.31

Texnuueckue ycmpoucmea: CHAJOMETP, DATUAKU MOJOKEHUS, PACCTOSAHHUS U
YCKOPEHUS, OUHAMOMETP, MNOAMIWUITHUKW, PAKEThl, pPBIYAT, IOJIBWKHBIN U
HEMOIBW/KHBI OJIOKM, HAKIOHHAA ILUIOCKOCTh, IPOCTBIE MEXAHWU3IMEI B OBITY,
cooOmIaronMecs COCYOBl, YCTPOMCTBO BOIOMPOBOOA, THAPABIMYECKHUI MpeECC,
MaHoMeTp, Oapomerp, BEICOTOMEp, MOPIIHEBOM HACOC, ApeoMeTp, HXOJIOT,

VCIIOJIb30BAHNE YILTPA3BYKaA B OBITY U TEXHHKE

2 TEITJIOBBIE ABJIEHW
OCHOBHBIE MOJOKEHUA  MOJIEKYILIPHO-KMHETUYECKOM  TEOPUHU  CTPOEHUA
2.1 Benlecrsa. Monpenu TBEpAOTO, KUAKOTO U ra3000pa3sHOro COCTOSHUN BEMIECTBA.
Kpucranmiueckue u amop(pusie Tena
- JlBmkenne wactun BemecrBa. (CBA3p  CKOPOCTH  ABMIKEHMA YACTHI[ C
* TeMreparypou. bpoynosckoe meuxenue, nudppy3usa
2.3 CMauMBaHME U KAMWUISAPHBIE ABJICHUS
2.4 Tennoroe pacmmpenne u cxkatue
2.5 Tennosoe paBHoBECHE
> Buyrpennsas oHeprus. Pabora u Temmomepenmada Kak CrnoCOOBI HW3MEHEHHSA
* BHYTPEHHEU SHEPTrUU
2.7 Buael Tenmonepenayu: TEIIONPOBOIHOCTh, KOHBEKIINA, N3TYIEHUE
Harpepanmne wu oxmaxkaeHwe T1en. KomudectBO  TEIUIOTHEI. Y OeIbHAA
TEIUIOEMKOCTE:
2.8
O=cm(t,—1)
3aKOH COXpPAaHEHMS SHEPTrUM B TEIUIOBBIX IMPOIECCAX. Y PABHEHHE TEILUIOBOTO
Oamanca:
2.9
G+ +..=0
Hcnapenne n konpencauusa. V3menenwe BHYTPEHHEM SHEPrUM B IPOIECCE
510 UCApEHUsA W KOHIAeHCanud. KurmeHuwe KUAKOCTH. YaenpHad TEmIoTa

nmapooOpazosanus: L = Q/m

2.11

BraxHocTe BO3aYyXAa




[InaBnenne wu xpuctaumzanusa. l3menenme BHYTPEHHEH OSHEPIUU IIPH

IUTABJICHHH H KPHUCTAJLJIU3AllHH. Y,I[E‘I[BHHH TCIUIOTA ITJIdBJICHH A.

2.12 3 e,
m
BHyTpeHH:AA SHEPrusa CropaHud TOIUIMBA. Y JEIbHAA TEIUIOTa CrOPAaHHUsA TOIUIMBA:
2.13 qg = Q/m
2.14 [Tpunnune: padoter TennoBeix apurarenci. KI1J] remnoBoro neurarens
IIpakmuueckue pabomuwl
M3Mepenne ynenpbHOM TEIUIOEMKOCTA METAIMYECKOTO LMIMHIAPA; KOJIMYECTBA
TENJAOTHl, MNOJIYYEHHOTO BOJOM KOMHATHOM TeMOEPATYPEl (PUKCHUPOBAHHOM
MACCEl, B KOTOPYH ONYIIEH HArpeTHId I[WIMHAP; KOJIWYECTBA TEIUIOTHI,
2.15 OTOAHHOTO HATPETHIM LUJWHAPOM, IMOCIE OMYyCKAHWA €r0 B BOAY KOMHATHOHU
TEMIIEPATyPEl; OTHOCHUTEIBRHOM BIAKHOCTH BO3AyXd, VIECIBHOM TEMJIOTEI
IaBjeHus Jpfaa. HMccmenmopaHwe W3MEHEHMA TEMMEPATypsl  BOIBI  TIPH
Pa3IMYHEIX YCIOBMAX, SBJICHWA TEIIOOOMEHA NMPHU CMEIIMBAHWUWA XOJIOTHOW H
rOPsAYEN BOJBIL, IPOLECCA UCITAPEHUA
Duzuveckue AGICHUA 6 Npupooe: TOBEPXHOCTHOE HATIIKEHUE M KATWIIAPHBIE
2.16 ABIECHUS B MPUPOOE, KPUCTALIL B mpupone, wnydenue ComnHi@a, 3amep3aHue
BOJOEMOB, MOPCKUE OpU3EI; 00pa30BaAHUE POCHI, TYMAH4A, HHEA, CHETA
Texnuueckue ycmpoucmea: KamWAPel, OPUMEPEl UCITOIB30BAHNS KPUCTAIIOB,
5 17 AKUIKOCTHBIM TEPMOMETP, NATYUK TEMIEPATYPHI, TEPMOC, CUCTEMA OTOILICHU
* IOMOB, TUTPOMETPEI, IICUXPOMETP, NapoBas TypOuHA, OBUIraTEb BHYTPEHHETO
CTOpaHus
3 SJIEKTPOMAI'HUTHLIE ABJIEHUA
3.1 DnekTpuzanus Te1. [[Ba BUaa SIeKTPUIECKUX 3aPAI0B
3.2 B3zaumogelncTeue 3apsKeHHBIX TeN. 3aKoH Kymona
3.3 3aKOH COXPAaHEHUSA SICKTPUUECKOTO 3apaaa
24 Jnekrpuueckoe monae. HanpskéHHOCTs smekTpudeckoro momasd. [lpuHnumm
* CYHNEPHO3ULINU EKTPUUECKUX ITOJIEH (HA KAYECTBEHHOM YPOBHE)
2 s Hocurenn »snekrpudyeckux 3apsaaoB. JlelCTBHE [ANEKFPUYECKOTO IMOJA Ha
* MEKTpUYeCKue 3apansl. [IpoBo mHUKW W AMSIEKTPHKH
3.6 [TocTosaHHBIN SnEKTpUYECKU TOK. J|eNCTBUA AIEKTPHIECKOTO ToKa. CiiIa. TOKa.




Hanpskenue.
I=q/t, U=A/

DJNEKTPUYECKOE COMPOTUBIIEHHE. Y NEIBHOE AIEKTPUUECKOE CONPOTUBIIEHHE:

3.7 R = pl/S
2 g 3akon Oma ams ygactka snexkrpudeckou nem: [ = U/R
[TocnenoBarensHO€E COEMMHEHNE TPOBOIHUKOB:
3.9 [TapanneneHO€ CO€IMHEHNE MPOBOTHUKOB PABHOTO COITPOTUBJIECHHUS:
U =U;l=I+I;R==.
CMenaHHele COEIUHEHN A ITPOBOTHUKOB
| Pabora 1 MmomHOCTE AnekTpuueckoro toka. A = Ult, P = Ul
3.10
3akon [{xoymna — Jlenua:
3.11 O=I"-R-t
219 OmeiT Opcrena. MarautHOE€ mOJIE OPAMOTO MPOBOAHUKA € TOKOM. JlmHum
1
MArHUTHOHN UHIYKIIHH
213 MaraurHoe mnos€ IOCTOAHHOTO MarHuTad. B3auMOEHNCTBHE ITOCTOAHHBIX
1
MAarHuTOB
3.14 JlercTBHE MArHUTHOTO ITOJISA HA MTPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fBnenue snekTpomarainTHON UHAYKIMK. [IpaBuno Jlenna
IIpakmuueckue pabomuwl
M3Mepenne  BIEKTPUYECKOTO  CONPOTHBIECHUA  PE3UCTOpPA;  MOMIHOCTH
MEKTPUIECKOTO TOKA; padOTEI AJIEKTPUUECKOTO TOKA.
3.16 HccnegoBanne 3aBUCHMOCTM  CHJIBL TOKA, BO3HHUKAIONIETO B IMPOBOJHHUKE

(pE3UCTOPEL, IAMITOUKA), OT HANPSKEHUA HA KOHUAXTFPOBOAHMKA; 3aBUCUMOCTH
CONPOTHUBJICHUA OT IJIMHBI IIPOBOTHHKA, INIOMHALU €0 JOINEPEIHOTO, CeHECHMS 1

VACIEHOTO COMPOTHUBJIICHMA.




[TpoBepka mpaBuima s SJIEKTPUIECKOTO HANPAKEHUSA MPU MOCIET0BATEIBHOM
COEIVMHEHUN MPOBOIHUKOB;, MpPaBUIA A CHIBL SIEKTPUUECKOT0 TOKAa IPH

mapauI€IbHOM COE€IUHEHHUH ITPOBOJHUKOB (PE3UCTOPHL U JIAMITOUKA)

Quzuveckue AGIeHUA 6 Npupooe. DSIEKTPUUECKHE ABICHHUA B armocdepe,

3.17 NIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE MOJ€ 3EMJIM, Ipeu() mMOIOCOB,
POJIE MATHUTHOTO MOJIA IS ’KU3HU HA 3€MIIE, TOJLIPHOE CUAHUAE
Texnuueckue ycmpoucmea: HSIEKTPOCKOIN, aMIIEPMETpP, BOJBTMETP, PEOCTArT,
CUETUMK  DNEKTPUUYECKOM  DHEPruUH,  SIEKTPOOCBETUTENBHBIE  MPHUOOPEL,
3.18 HATrPEBATEIILHEIE IEKTPOIIPH OO0 PEI (IpuMEpEI ), NEKTPUUECKUE
OPEOOXPAHUTEINA, SJIEKTPOMATHUT, JJIEKTPOABUTATENhL MOCTOAHHOTO TOKA,
TEHEPATOP MOCTOSIHHOTO TOKA
3.19 JNEKTPOMArHuTHEIE BOJHEL. [lIKkana 31eKTpOMarHuTHEIX BOJIH
3.20 JlygeBas monens ceera. [Ipamommmnennoe pacnpocrpanenue cera
3.21 3akoH oTpaxeHnusa ceera. [lmockoe 3epkano
3.22 [Tpenomuenue cBera. 3aKOH MPETOMIIEHUS CBETA
3.23 Jlucnepcus cera
24 Jlunza. Xox nyuer B imuH3€e. QOKyCHOE paccrosHue MuH3E. OnTHYecKas Cuiia
* mun3el: D = 1/F
3.25 I'ma3 kak onmmuueckas cucrema. OnTuueckue mpudOpel
IIpakmuueckue pabomuwl
##Par###3Mepenne  ONMTUUYECKOM CHIIBI  COOMpAaromen JHUH3BL; (POKYCHOTO
paccTosHUA COOMPAIOTIEN JIMH3HI (IO CBOMCTBY PABEHCTBA PA3MEPOB MPEAMETA U
n300paxeHusa, KOrja NmpeaMET PACIOJIOKEH B JBOMHOM (POKycCe), mOKazarens
3.26 OPETOMIIEHUS CTEKIA.
#HHPar###lccnenoBane CBOMCTBA M300paKEHUA, MONYIEHHOTO C MMOMOMIIBIO
COOMpArOmIEn JMH3BI; W3MEHEHUA (POKYCHOTO PACCTOSAHUA ABYX CJIOKEHHBIX
JVH3; 3aBUCHUMOCTH yIJIa MPEIOMJIEHUsA CBETOBOrO JIyda OT yIjIa MAgeHHUs Ha
TPAHULIE «BO3IYX — CTEKIIO»
2 o7 Duzuueckue sgieHus 6 npupode: 3armenma Comnua u JlyHel, nsera Temn,
* OTTUUECKUE ABIEHUA B aTMoc(epe (IBeT Heda, pedpakips, pagyra, MAPax)
. Texnuueckue ycmpoucmea: OUYKH, IIEPUCKOI, (poToammapar, ONTUYECKHE
* CBETOBO IBI
2 KBAHTOBBGIE ABJIEHW
4.1 PammoaktuBHOCTE. Anb(a-, Oera-, ramma-u3nyueHus, Peakiu aas(a-u. 0era-




pacmana

4.2 Omnerter Pezepdopna mo paccesnuro ans(a-uactuu. [Inanerapunas moaens atoma

4.3 CocrtaB atoMHOTO sapa. M30Toner

4.4 [lepnon monypacmana aTOMHBIX €D

4.5 SInepHbie peakiyu. 3aKOHBI COXPAHEHUA 3aPAI0BOr0 M MACCOBOTO YU CE
Quzuveckue AGIeHUA 6 Npupode: ECTECTBEHHBIM PATUOAKTHBHBIM  (POH,

4.6 KOCMHYECKHE JIy4d, PATUOAKTUBHOE W3IY4EHHE IPHUPOIHBIX MHHEPAIOB,
OEUCTBUE PATVMOAKTUBHBEIX M3JYIEHUM HA OPTAHU3M UEIIOBEKA

47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, UHIUBHUIYAIGHEIA NO3UMETP, KaMepa

BunscoHna, aaepHas SHEPTETHKA
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