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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qu3uke Ha ypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA HAa OCHOBE MOJOKEHHUW U TpeOOBaHUM K pe3yjbTaraM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTelbHON MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€toM (denepanbHON paboyelt mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera «Ousukay.

[Iporpamma 1o ¢u3nke Ha YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHMS
COCTaBJICHA HAa OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yjbTaraM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelbHOM IMPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToMm ¢eaepaibHOil paboueil mporpaMMbl BOCIIUTAHUS U
KOHLICTIIIUY TpenogaBaHus yueoHoro npeamera «Dusmkay.

Conmepxanue mporpaMMbl MO (U3MKE HAMpaBIeHO Ha (HopMHUpoBaHUE
€CTECTBEHHOHAYYHOM IPaMOTHOCTH OOYyYalOUIUMXCS M OpraHHU3alfi0 HM3Y4YeHHs
bu3NKM Ha JesATeNbHOCTHOW OCHOBe. B mporpamme mo ¢(usuke yduThIBaIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzauuu tpedoanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIlPeIMETHBIM pe3yJibTaraM OOy4YeHHS, a TAKKe
MEXKIPEJAMETHbIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpeieiieHue yueOHOro Marepuaina
no rogam oOydeHus (Mo KjiaccaM), MpeajiaraeT NpUMEPHYIO MOCIeI0BATEILHOCTh
U3YYEHHsS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS IMPEAMETHOIO COAEPNKAHUSA H
yudeTe BO3PaCTHBIX OCOOEHHOCTEN 00yJarommnxcsl.

[Iporpamma mo ¢uszuke paszpaboTaHa ¢ IETbIO OKa3aHUS METOAMYECKON
MOMOIUIY YYUTENIO B CO3AaHUU paboyeil porpaMmsl 1o y4eOHOMY IIPEIMETY.

®du3znka ABISETCA CUCTEMOOOPA3YIOIINM JIsl €CTECTBEHHOHAYYHbIX Y4EOHBIX
IPEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIKaT B OCHOBE MPOIECCOB U
SBICHUH, W3yd4aeMbIX XHMHUEH, OHWOJoTHeH, acTpoHOMHEH U (DHU3NUYSCKOU
reorpaguei, BHOCUT BKJQJ B  €CTECTBEHHOHAy4YHYIO KapTHHY  MHpA,
pelocTaBisieT HauOosiee sACHbIE O00paslbl MPUMEHEHHUS HAyYHOro METO/a
NO3HAHUsA, TO €CTh CII0CO0a MOIYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa w3 TIaBHBIX 3a/a4 (PU3NYECKOTO OOpa3oBaHUSI B CTPYKTYypE OOIIETO
o0pa3oBaHusa COCTOUT B (POPMUPOBAHMHM E€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTU H
MHTEpECa K HayKe y 00y4aroluXxcsl.

N3yuenne ¢usuku Ha 0a30BOM YypOBHE IIpEANojiaraeT OBJIAJICHUE
CIEIYyIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBACHSTH SIBICHHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0BAHNUS;



HHTCPIIPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3aTCIILCTBA IJIA
IMOJIYYCHHUA BBIBOIOB)).

[lenn wusyueHus: (UMK HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
ONpe/ieNiecHbl B KOHLEMIIMU TMpenofaBaHusi yudeOHoro mnpeamera «Duszuka» B
oOpa3oBaTebHBIX  opraHusammsx Poccuiickoit ®Denepanmu, peaTn3yrOIIMX
OCHOBHBIE 00111€00pa30BaTeIbHBIE MPOTPAMMBI.

enu uzyuenus: Gpu3uKu:

npuoOpeTeHne HMHTEepeca MU CTPEMIICHHSA OOyYaloIUXCd K HaydYHOMY
U3yUCHUIO TPUPOABI, Pa3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEMN;

pa3BHUTHE TIPEICTABICHUN O HAYYHOM METOJIC IMO3HAHUS M (HOPMUPOBaHNE
MCCIIEZIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINM SBICHUSIM;
dbopMupOBaHUE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ynbTara H3yYeHUs
OCHOB CTPOEHHSI MaTepuu 1 (PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUNH O PO (DU3UKU ISl Pa3BUTHUSA IPYTUX
CCTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TNPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyaymieit
npoecCHoHAIbHON JesATETPHOCTH, CBI3aHHON ¢ (DM3WKOM, MOATOTOBKA K
JanpHeneMy o0y4yeHHUIO B 3TOM HaIlpaBJICHUU.

I[OCTI/DKGHI/IG OTHUX ueneﬁ IMporpaMmsl 110 (1)H3HKC Ha YPOBHC OCHOBHOI'O
06III€FO 06pa3013aH1/151 obecrieunBaeTCs PCUICHUCM CICAYIOMIUX 3a1a4:

NpUOOpPETeHNE 3HAHWA O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHWYECKUX, TEIJIOBBIX, DJEKTPUYCCKUX, MAarHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX;

NpUOOpPETEHNE YMEHHI OMMCHIBATh U OOBSCHATH (U3NUCCKUE SBICHUS C
WCIIOJIb30BAHMEM TOJTYYEHHBIX 3HAHU;

OCBOCHHE METOMOB pEIICHHUS TMPOCTEHINNX pacyeTHBIX 3amad ¢
UCIIOJIb30BAHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUU HAOIIONATh MPUPOIHBIC SBJICHHS U BBITIOIHATH OMBITHI,
nabopaTopHble  pabOThl W AKCHEPUMEHTANIbHBbIE  HUCCJIEAOBAaHUS C
WCTIOJIb30BAHUEM H3MEPHUTEIIBHBIX MPUOOPOB;

OCBOEHHUE TMPUEMOB pabOThl ¢ MHPOpMaIueln (PU3NIECKOTO COACPIKAHUSA,
BKJTIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3NKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBAaHUE HH(POpMAIUY;

3HAKOMCTBO €O chepamu MpodheCCUOHATBHOMN AeSTEIbHOCTH, CBI3aHHBIMU
¢ (wusukoil, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIXKEHUSIX (DU3UYECKOM HAYKH.



OO611ee 4KciIO YacoB, PEKOMEHIOBAHHBIX /I M3ydeHus (GU3uKu Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8 kiacce — 68
yacoB (2 Jaca B Heziento), B 9 kinacce — 102 yaca (3 yaca B HefeINi0).

[Ipennaraemsiii B nporpamme mno (usuke nepedeHb 1aboparopHbIX padoT U
OTBITOB SIBJIIETCS PEKOMEHJIATENIbHBIM, YUUTENb JI€JAeT BHIOOP MPH MPOBEACHUU
7a00paTopHbIX PabOT M ONBITOB C YYETOM HHAMBUAYaJIbHBIX OCOOEHHOCTEH
00y4aroIuxcsi, COUCKAa 3KCHEPUMEHTAIBHBIX 3aJlaHWl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'0 TOCYJJapCTBEHHOTO SK3aMEHa M0 (PU3UKE.



COAEPXAHME OBYYEHMUSA

7 KJIIACC
Du3uKa U €€ PoJib B MO3HAHUH OKPYKAIOIIEro MUpa.

dusnka — Hayka o mnpupone. SABieHus npupoabl. PU3HUECKHUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuMHbL. M3MmepeHue Qusnueckux BenuyuH. Dusnueckue
npubopsl. [Torpemnocts n3mepenuit MexayHapoHas cucreMa eInHuIl.

Kak (¢u3uka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4yaroT MPUPOLY.
EcTecTBeHHOHAy4YHBI METOJ TMO3HAHUSA: HAOJIOAEHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIJBUKEHUE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, OObICHEHHE
HaOmogaemMoro ABiieHusd. Onucanre GU3nYecKuX SABJICHUN ¢ TOMOLIBI0 MOJIEIEN

Jemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHSI.
2. @usnueckue TpuOOPHl U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOrOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuvie pabomsl u onvimel.

1. OmpeneneHue EHbI IeTIEHUs IKaJIbl U3MEPUTETHLHOTO MpUdopa.

2. H3mepeHue pacCTOSHUM.

3. M3mepenne 00bE€Ma KUIKOCTH U TBEPJOTO TENA.

4. OmnpeneneHue pasMepoB MaJbIX TEIL.

5. M3mepenune temmeparypsl IpU IIOMOIIM >KUAKOCTHOTO TEPMOMETpA M

JATYMKA TEMIIEPATYPBI.

6. IIpoBenenue ucciaenoBaHUs MO MPOBEPKE TUIIOTE3BI: AAIBHOCTH MOJETA
HIapyKa, MyIIEHHOIO TOPU30HTAIBHO, TEM OOJIbllE, YeM OOJbIIE BhICOTA
IIyCKa.

IlepBoHaYa/ILHBIEC CBeIeHUA 0 CTPOCHUM BellecTBA.

CrpoeHne BemiecTBa: aToMbl M MOJIEKYNbl, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wactul BeniecTBa. CBA3b CKOPOCTH JBMKEHHUS YAaCTUL[ C
Temrieparypoii. bpoyHoBckoe nBrmkenue, muddysus. BzaummopeiicTBue wacTuil
BEILIECTBA: IPUTSKEHNE U OTTAJIKUBAHUE.

ArperarHble COCTOSIHUSI BEILIECTBA: CTPOEHUE ra30B, KUIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKHUX) Tell. B3auMOCBs3b MEXIy CBOMCTBAMH BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJEKYISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperarHbIX COCTOSHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUIKEHUSI.

2. Habmonenue nuddysuu.



3. HaOmiomenune ~ siBneHui,  OOBSACHAIOMIMXCS  NPUTSHKCHHUEM WM
OTTAJIKNBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnuvie padomel u onvimeol.

1. OueHka jaMaMeTpa aroMa METOAOM PSAOB (C  HCIONIb30BAaHUEM

dotorpadmii).

2. OnbITHI 10 HAOTIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISPHOTO TIPUTSKEHUS.

JIBU2KeHMe M B3aMMO/IeiCTBHE TeJl.
MexaHnueckoe ABWKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABUWKEHHH. Pacuer mytu u
BPEMEHHU JIBUKECHUSL.
SlBnenne uHEpuMH. 3aKOH HUHEPUMU. B3auMOAEHCTBUE TEN Kak MNpUYMHA
WU3MEHEHNs CKOPOCTH JBMXKEHMSA Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJWYECTBOM MOJEKYJ B €IUHUIIE
o0beMa BeleCcTBa.
Cuita kak XapakTepuCTHKa B3auMozaeicTBHs Tesl. Cuiia yrnpyroctTd M 3aKOH
['yka. 3MepeHue cuibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIICHUE TATOTEHUS U CHIIA
TshkecTH. Cuita TShKeCTH Ha Apyrux iaHerax. Bec rema. HeBecomocts. Cnoxenne
CWJI, HallpaBJICHHBIX MO OAHOW mNpsMol. PaBHoneiicTByromas cui. Cuna TpeHUsl.
TpeHne CKONbKEHUS U TPEHUE TIOKOSA. TpeHUE B MIPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalGmroneHue MexaHM4eCKOro ABUKEHUS Tella.
2. HM3mepeHne CKOpOCTH MPAMOIIMHENHOTO IBUKECHHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HabmroneHue u3MeHEHUs! CKOPOCTH TP B3aUMOJICUCTBUU TEll.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBHUIO TEN.
6. CI0Ke€HHE CHJI, HAlPABJICHHBIX 11O OJHOM MPSIMOM.
Jlabopamopnuwie pabomsl u onvimel.
1. OmnpeneneHrue CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIApUKA B KUIKOCTH,
MOJIEJIH JEKTPUYECKOTr0 aBTOMOOWJIS M TakK Jajee).

2. OmpezeneHue CpeaHE CKOPOCTH CKOJIbKEHHA OpycKa WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHUs (nedopmariim)
NPY>KUHBI OT MPUJIOKECHHOUN CHUITBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBKEHUSI OT
BECAa TEJa U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEH.

JaByieHue TBEPABIX TeJl, sKUAKOCTEH U ra3os.



Hasnenune. CriocoObl yMEHBIIICHUS U YBEJIMUEHUs JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHHMsI raza OT oObeMa, Temieparypbl. I[lepemaya maBieHus
TBEPABIMU TEJaMHU, XKUJIKOCTSIMU U razamu. 3akoH I[lackansa. I[TneBmarmueckue
MallMHbl. 3aBUCHUMOCTbH JIaBJICHUS KMJAKOCTH OT MIyOWHBI. ['Wapocratmueckuit
napanokc. Coobmatomuecs cocyasl. [ uapaBimueckne MEXaHU3MBI.

Atmocdepa 3emnn u armocdepHoe napieHue. [IpuumHBI CylllecTBOBaHMS
BO3AylHON oOonouku 3emun. OmnbiT Toppuuermu. M3mepenue armocdepHoro
JaBlieHusl. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGopsr 115 n3mMepeHus: arMmochepHOTo JaBICHUS.

JlelicTBHE KUJKOCTH U ra3a Ha IOIPYKEHHOE B HUX TeJO. BriTankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
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3aBACHUMOCTBD JABJIEHUA ra3a OT TEMIIEPATYPBI.

Ilepenada maBieHMs )KUAKOCTBIO U Ta30M.

Coo0maromuecst CoCy/Ibl.

I'mpopaBnuyeckuit pecc.

[IposiBinenue nercTBust aTMOC(HEpHOTO TaBJICHMUS.

3aBUCUMOCTbh BBITAJKHUBAIOLIEH CHUJIBI OT 00bEMA MOIpPYKEHHOW YacTU
T€JIa ¥ IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITaIKMBAOIIEN CUIIBI BECY BHITECHEHHOM KUJKOCTH.
YcnoBue niaBaHus TEI: IIABAHUE WJIU NIOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHHUS INIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopnuwie padomol u onvimol.

1.

WccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHON B
XKUJKOCTh YaCTH TeJa.

Onpenenenne  BBITAJKUBAIOLICH  CHJIbI, JCHCTBYIOLIEHW Ha  TeJIO,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, IEMCTBYIOLIEN HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJIa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMBAKOUIEH CHJIBI,
JEHCTBYIONIEH Ha TEJNO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOU B )KUJIKOCTh
YaCTH TeJa U OT IVIOTHOCTHU KUJIKOCTH.

KoncrpynpoBanue apeoMerpa WM  KOHCTPYUPOBAaHHE JIOJKU U
omnpeieNieHue €€ rpy30n0AbEMHOCTH.

PaGora u MOIIHOCTH. JDHEPrusl.

Mexannueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, ONOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusl pblyara. [IpumeHeHMe mpaBuia paBHOBECHsS phlyara K OJIOKY.



«3onotoe mpaBwio» MexaHuku. KoadduimeHt mome3Horo aeMcTBus (maiee —
KITMT) mpocTbix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KunHernueckas W TOTEHLMAJIbHAs JHEPTUs.
[IpeBpamenre 0qHOrO BUAa MEXAHUYECKOM SHEPIUU B IPYrol. 3aKOH COXPAHEHUS
DHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padomel u onvimel.

1. OmnpeneneHue pabOThI CUIIBI TPEHHUS MPU PABHOMEPHOM JBHKEHUU TeEJa

110 TOPU30HTAJIBHOM OBEPXHOCTH.
2. HccnenoBaHue yclIOBHI paBHOBECHS pblUuara.
3. Wsmepenune KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHne 3aKkOHA COXPaHEHHUsI MEXaHUYECKOU YHEPTHH.
8 KUIIACC

TenjioBblie SIBJICHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOM TEOPUU CTPOECHUS
BelllecTBAa. Macca M pa3mepbl aTOMOB U MOJIEKYd. ONBIThI, MOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUH.

Monenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTRBA.
Kpucrannmueckue u amopgubie Ttena. OObsiCHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHHU MOJIEKYJISPHO-KMHETUYECKON TEOPUHU.
CmaurBaHME U KallWUISIPHBIE SIBJICHUS. TEMI0BOE pACIIMPEHHUE U CHKATHE.

Temneparypa. CBs3b TeMIlepaTypbl €O CKOPOCTBIO TEIJIOBOTO ABUKEHUS
yactull. BuyTtpenusis sHeprus. CrnocoObl HM3MEHEHUST BHYTPEHHEH SHEpPruu:
TeIIonepeaayda 151 COBEpIIICHUE paboTHL. Bunet TEIUIONIEPENAYN:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, U3JIyUYCHUE.

KonnuectBo TernoTel. YimenbHas TEMIOEMKOCTb BEIIECTBA. TemiooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlnaBnenue u
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTa IUJIABJICHUS.
[TapooOpazoBanue u koujeHcarusi. Mcnapenue. Kunenue. VYienpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPAaTypbl KWUIIEHHS OT aTMOC(hepHOTo
JABJICHUS.

BrnaxnocTts BO3ayXAa.

DHeprus TOIUIMBA. YIEJIbHAS TEMIOTA CTOPAHUS.

[Mpunnuner padotel TermnoBbix asurateneil KIIJ[ TemmoBoro aBuraresns.
TenoBble ABUTATENN U 3AILUTA OKPYKAOLIEN CPEJIbI.

3aKOH COXPAHEHUS U MPEBPALLICHUS YHEPTUH B TEIJIOBBIX MPOLECCaX.

Jemoncmpauuu.

1. HaOGmronenue OpoyHOBCKOTO TBUKEHUS.
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10.
11.
12.
13.

Habmonenue quddysun.

HabGmronenue siBneHnii cMauuBaHUs U KaWJUISIPHBIX SIBICHUM.
Habntonenue TeniaioBoro pacimpeHus Tel.

N3meHenne naBieHuWs ra3a mpu W3MEHEHWH 00bEMa M HAarpeBaHUU WIIA
OXJIAXKJICHHH.

[IpaBuna u3MepeHus: TeMnepaTyphbl.

Bunsl Teronepenaun.

OxJtaxkieHue npyu COBEPIICHUH padOThI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMH CHIJIAMH.
CpaBHeHHE TETUIOEMKOCTEHN pa3IMUHbBIX BEIICCTB.
HaGnronenue kurenus.

Habmntonenue noctostHCTBa TeMIEpaTyphl MPHU MIIABJICHUH.
Mojenu TeIJIOBBIX JBUTATEIICH.

Jlabopamopnuie pabomesl u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO JEHCTBHS CHUJI MOJICKYISIPHOTO TIPUTSHKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WJIU caxapa.
OnpITel IO HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHUs] Ta30B, KUAKOCTEH U
TBEPABIX TEIL

OrnpeneneHue qaBiaeHNS BO3AyXa B 0aJJIOHE IIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBJICHHUS BO3AyXa OT €ro
00BbEMaA U HarpeBaHMs WM OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUIECCKON TPyOKe OT TeMIepaTyphl.

Habmionenne wu3MeHEHHS BHYTPEHHEHW OHEPrHMM Tella B Pe3yJbTare
TerIonepeaayu U paboThl BHEITHUX CHJI.

HccnenoBanue sIBJICHUS TEIUIOOOMEHAa MPU CMENIMBAHUHM XOJOJHOU H
ropsiuer BOZBI.

OrnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOAOW  IIpHU
TEIJI000MEHE C HArpeThIM META/UIMUYECCKUM ITUITHHIAPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIIECTBA.

HccnenoBanue npouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIQXKHOCTH BO3IyXa.

Onpenenenue yaeabHOM TEIIOTHI TUIaBICHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

Onekrpuzauust Ten. [[Ba pona sneKTpUUECKHX 3apsAnoB. B3ammopeincrtBue
3apsDKEHHBIX  Teld. 3akoH KymnoHa (3aBUCHMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMUUHBI 3apsIZIOB U PACCTOSHUS MEXKY TEJIaMH ).

Onekrpuueckoe mnoje. Hamps€HHOCTh s3nekTpuueckoro mnoisd. [IpuHiun
CYTIEPIIO3UIIUU AEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DIEMEHTAPHBIN 3JIEKTPUYECKUM 3apsi.
Crpoenue aroma. IIpoBOAHUKM W JUPJIEKTPUKU. 3aKOH  COXpPaHECHUA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBUA CYyUIECTBOBAHMUS DJJIEKTPUUYECKOTO TOKAa.
HNcTOuyHMKH TOCTOSSHHOTO TOKa. JIEHCTBUS DJIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUYCCKHUI TOK B KUIKOCTSAX U Ta3ax.

OnekTpuueckass  uenb. Cuna  TOKa.  DJEKTPUYECKOE  HAMPSHKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBICHUE BellecTBa. 3akoH Oma
ans ydactka nenu.  [locnegoBarenpHOE W MAPAIUICNIBHOE — COCIMHEHUE
IIPOBOTHUKOB.

Pabora u MOIIHOCTH OANEKTpUYECKOro Toka. 3akoH Jlxoymns—JIenma.
DNEeKTpUUECKUE 1IENH U MOTPeOUTeNN IIEKTpUYECcKor sHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctostHHBIE  MarHmThl.  B3amMoaelcTBHE  NOCTOSIHHBIX ~ MAarHMTOB.
MaruuTHoe noje. MarauTHoe 1oJjie 3eMJIM U €ro 3HaUYCHUE IS KU3HU Ha 3eMIIe.
OnbiT  Opcrega. MarHuTHOe TIONE€  DJIEKTPUUECKOTO Toka. [IpuMeHeHue
3JIEKTPOMATHUTOB B TEXHUKE. [[€MICTBHME MAarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSHHOTO ToKa. lcmonb30BaHWE >IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHue sneKTpoMarHuTHOW uHAyKIMU. [IpaBuio Jlenna.
DIIEKTpOTreHEPaTOp. Crioco0sI MOJTy4YEHUS ANEKTPUYECKON SHEPTHUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpavyuu.

DJeKTpHU3aIus Tel.
JIBa poza 3JIeKTpUUECKUX 3aps/I0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJ.
VYCTpONCTBO U AEHUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKask UHAYKIIHS.
3aKOH COXpAaHEHUS AJICKTPUUECKHUX 3apsIOB.
[IpoBOAHUKH U AUAIEKTPUKH.
MoaenupoBaHU€E CUIIOBBIX JUHUAM 3JIEKTPUUECKOTO OIS,
M cTOYHUKY NOCTOSIHHOT'O TOKA.
JIelcTBUS AIEKTPUIECKOTO TOKA.
. DIEKTPUYECKUI TOK B KUJKOCTH.
. I'a30BbIi pa3psia.
. I3MepeHnune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHune 3eKTPUYECKOT0 HATPS)KEHUST BOJIBTMETPOM.
. Peocrar u marazuH COnpOTUBIICHUM.
. BzaumopencTBue mocTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH pa3ICICHUS TTOJIOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHUE MAarHUTHBIX TTOJIEW MTOCTOSHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoE€ 1noJjie ToKa. JIEKTPOMATHUT.

JlelicTBrE MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DIIeKTPOABUTATENb MOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATrHUTHOM UHAYKIIHH.

Onbitel Dapanes.

3aBUCUMOCTh HAIPABJIEHUS HWHAYKIIMOHHOTO TOKA OT YCJIOBHUM €ro
BO3HHUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIOACHUIO DJEKTPpU3AlUM  TeJl HWHIAYKIUEH U TIpHU
COIPUKOCHOBEHHH.

HccnenoBanne AEUCTBUSL DBJICKTPUYECKOTO IO HAa IPOBOJHUKH U
JTIASJICKTPUKH.

Coopka u nmpoBepka padOThI IAECKTPUUECKON 1IETTH TTOCTOSTHHOTO TOKA.
N3MepeHne u peryampoBaHUe CUITbI TOKA.

N3mepenue u peryampoBaHue HAIPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIbI TOKA, WAYIIETO 4YE€PE3 PE3UCTOP, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUYECKOTO
COINPOTUBIICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAW IOMEPEYHOIO
CEUYEHHS U Marepuana.

[IpoBepka mnpaBwiIa CIOKEHUS HANPSIKEHUA TIPU TOCIEA0BATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uil CWIbl TOKAa MPHU MAPAIUICTBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUUECKOTO TOKA, UYIIIETO YEPE3 PEIUCTOP.
Onpenenenue MOIIHOCTA 3JEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pes3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEpe3 JAMIOYKY, OT
HaIpsDKEHNs Ha HEH.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHre MarHuTHOTO IMOJIsl TOCTOSTHHBIX MAarHUTOB MPH UX 00bETUHCHUU
Y pa3/ICIICHUMU.

HccnenoBanue nenMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTylIKA C TOKOM M MarHuTa OT CHJIbl TOKAa W HANpaBICHUS TOKa B
KaTyIIKE.

18. M3yueHne AeCTBUS MAarHUTHOTO MOJIS HA TPOBOJAHUK C TOKOM.

19. KoHCTpyupoBanue u n3ydeHue padoThl AJIEKTPOIBUTATEIS.

20. U3mepenne KII/I anmexkTpoaBuraTreIbHON yCTaHOBKH.

21. OnbITBl IO  UCCIICIOBAHUIO SIBJICHHUS DJICKTPOMArHUTHOM WHIYKIUM:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Mexannuyeckue siBJICHHS.

Mexanndeckoe JABWKEeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBHOCT MEXAHWYECKOTO JIB)KEHHs. PaBHOMEpHOE MNPSAMOIMHENHOE
newxeHne. HepaBHomepHOe npsMonuHENHOE IBM>KeHUE. CpeaHsass 1 MTHOBEHHAs
CKOpPOCTb T€JIa IPU HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckOpeHHOE mHpsMOIMHENRHOe aBuxeHue. (CBoOOgHOE
nagenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXEHHE TO OKpyXHOCTH. llepuox m yactora oOpaieHus.
JluHerHas v yrinoBasi CKOpocTH. LIEHTpOoCTpeMUTENBHOE YCKOPEHHUE.

[IepBsiii 3akoH Hprorona. Bropoit 3axkon Herotona. Tpernii 3akon HproToHa.
[IpyrHIMD Cynieprno3unuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cuiia TPEHUSI CKOJIbKEHUSI, CHIIa
TPEHUs MIOKOS1, APYTUE BUJIBI TPEHUSI.

Cwia TsHKECTM M 3aKOH BCEMUPHOIO TIATOTEHHUSA. YCKOPEHHE CBOOOIHOIO
najgeHus. Jlpmwxenne raHer BOKpyr Comnuoa. IlepBas xocMuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MarepuanbHOW TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPAOTO TeJA C 3aKPEIUIEHHON OChIO BpalleHus. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynec tema. M3menenune nmmnynesca. MMiynbe cuiibl. 3aKOH COXpaHEHHS
UMITYJIbCA. PEaKTMBHOE JBUKECHHUE.

Mexannueckasi pabota W MOIIHOCTH. PaboTa cuil TsKECTH, yHPYrocCTH,
TpeHusi. CBs3b dHepruu u padothl. [loTeHIMaIbHas SHEPTUS Tela, MOAHITOrO HaJl
MOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas 3HEprus c:karol npykuHbl. Kunetnyeckas
sHeprus. Teopema O KMHETUYECKOW DHEPTrUH. 3aKOH COXPAHEHUS MEXAaHWYECKOU
DHEPIHH.

Jemoncmpayuu.

1. HalmroneHue MeXaHMYECKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHeHUE MOyTe W TPACKTOPUM JBHKEHHS OJHOTO U TOTO K€ Teja
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSAMOJIMHEUHOTO IBUKEHUSL.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHKECHMUS.

Habmronenune ABM>xeHUs Tela o OKPYKHOCTH.

HaGnronenne MexaHn4ecKux sIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM U  YCKOPEHHOM  JBUKCHUU
OTHOCUTETILHO KaOMHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHs Tejla OT MAaccChl Tejla M JEHCTBYIOLIEH HAa HEro
CHJIBI.

HaGnronenue paBeHCTBa CHIT IIPU B3aUMOJICHCTBUU TE.

M3meHeHne Beca Teia Mpyu yCKOPEHHOM JIBUKEHUU.

[Iepenada nmnyneca npy B3anMOAEHCTBUH TEI.

[IpeoOpazoBanus 3HEPrUn MpU B3aUMOJCHCTBUU TE.

CoxpaHeHre UMITYJIbCA [TPU HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHre UMITYJIbca MPU aOCOTIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO IBM>KEHHUS.

CoxpaHeHrne MEXaHUYeCKOW IHEPTHH MPU CBOOOTHOM MaICHUH.
CoxpaHeHre MEXaHUYECKON SHEPTUH IIPU JBMKEHUU TeJIa MO JEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie padomel u onvimel.

1.

KoncTpyupoBanue Tpakra ais pasroHa M JaJbHEWIIET0 PABHOMEPHOTO
JIBYDKEHUS TIIApUKA WITN TEICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJIBXKCEHUS OpycKa WM JABYIKSHUS
HIapyKa 1Mo HAaKJIOHHOM MJIOCKOCTH.

Omnpenenenrue YCKOPEHHS Tella NPH PaBHOYCKOPCHHOM JIBHDKCHUU 10
HaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MyTH OT BPEMEHU TPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HadaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIIM TPU PABHOYCKOPEHHOM JABUKEHUH 0e€3
HAYaJbHON CKOPOCTH TYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJJMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUS.

Onpenenenue k03hOUITMEHTA TPEHUS CKOJBKEHUS.

Onpenenenune KECTKOCTU MPYKHUHBI.

Omnpenenenne padbOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JBIDKEHUU TeEIa
110 TOPU30HTATBLHON MOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YOPYrOCTH TMpU MNOABEME TIpy3a C
UCIOJIb30BAHUEM HETIOABUKHOTO U MOJIBUKHOTO OJIOKOB.
11. I3ydeHne 3aKoHa COXpAHEHUS IHEPTHH.
Mexann4yeckue KojgeOaHUsI U BOJHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: epUo,
4acToTa, aMIUINTya. MareMaTnuecKkud U MpYKUHHBIA MasTHUKH. [IpeBpamieHue
SHEPTUH MPH KoJIeOaATeTbHOM JIBUKEHUU.

3aryxaromue — koneOaHus.  BpiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoiHbl. (CBoiicTBa MexaHWYECKHMX BOJH. IIpomonbHble U
nornepeyHsle  BONHBL. JIMHa BOJNHBI W CKOPOCTh €€ paclHpOCTPAHEHHS.
MexaHuyeckue BOJHBI B TBEPAOM TEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIABTPa3BYK.

JHemoncmpayuu.

1. HaOmronenue xosneOaHuii Tell HOA IEHCTBUEM CHIIBI TSDKECTH W CHUJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOnronenue BbIHYKIEHHBIX KOJIeOaHUI M pe30HaHCcA.
PacnpocTpanenue npo1oibHBIX U MOMEPEYHBIX BOIH (Ha MOJIETIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKycTHYECKHI pPE30HAHC.
J1a6opam0pubte paoomot u onvimol.
1. Onpenenenue 4YacToTbl M Tepuona KojeOaHWN MaTeMaTHYeCcKOro
MasTHHUKA.

2. OmpezeneHue 4acTOThI U NeproJia KoJieOaHU Mpy>KMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MepUo/a KoueOaHUW MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH TIEpHoa KojieOaHUH MPY>KUHHOTO MasTHUKA

OT MAaccChbl Irpy3sa.
5. [IpoBepka He3aBUCMMOCTHU Tepuojia KoneOaHUW Ipy3a, MOABEHIEHHOTO K
HUTH, OT Macchl rpysa.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepuUoAa  KosieOaHui
MPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MIPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaCHHUS.
JJIEKTPOMATHUTHOE I10JI€ ¥ JJIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHuTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
NIEKTPOMarHuTHBIX BOJH. [llkana anmekTpomMarHUTHBIX BOJIH. Fcmnosnb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM CBS3H.
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DnekTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BollHOBbIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomel u onvimel.

1. M3ydyeHue CBOMCTB 3JE€KTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO

tenedona.
CBeToBbI€ sIBJICHUS.

JlyueBas MOJieb CBeETA. HUctounuku CBeETa. [TpssmonuneliHoE
pacnpoctpanenue ceera. 3arMeHust Connna u Jlynsl. Otpaxkenue cera. [lnockoe
3epKajio. 3aKOH OTPaXEHHUsSI CBETA.

[Ipenomiienne cBera. 3akoH mpesiomieHuss cBera. llonmHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb3oBaHWE TOJHOTO BHYTPEHHEIO OTpPaXEHUs B
ONTHYECKUX CBETOBOAAX.

Jlunza. Xox osyueit B smH3e. OnThueckas cuctema (Qoroarnmnapara,
MUKpOCKONa M Tejeckoma. [7na3 kak onTuyeckas cucrtema. bim3opykocTs u
JAJbHO30PKOCTb.

Pasnoxxenne Oemoro cBerta B cmekTp. OmnbiTel Hetorona. Cnoxxenue
CIIEKTpAJIbHBIX LBETOB. J{Hcnepcus cBera.

Jemoncmpayuu.

[IpssMonuHENHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHunii B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiaX.

[Ipenomnenue cera.

ONTHYECKUN CBETOBO/I.

Xoa mydei B cOOMparoIIe JIMH3e.

Xox JIy4yen B pacCeuBaIOIIEH JIMH3E.

[Tony4yenune n3o00paxeHuii C MOMOIIBIO JIMH3.

[Ipunuun aeicTBus oToarmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mojen ria3a.

11. Pa3noxxeHue Oenoro cBera B CIEKTP.

12. [omy4yenue Oeyoro cBeTa Mpu CIOKESHUHN CBETA Pa3HBIX I[BETOB.

Jlabopamopnuvie padbomsl u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIVIa OTPaXEHHUS CBETOBOIO Jiyya OT yIvia
naJeHusl.

2. W3yueHue xapakTepuCTUK N300pakeHUsI PEAMETA B IUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHMOCTH yIvia MIPEJIOMIIEHUS] CBETOBOTO Jy4da OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO.

W R N oA W N



4. TlomydeHue M300paKeHUI C TTOMOIIBIO COOUPAIOIICH JINH3BI.
Omnpenenenue HOKyCHOTO pacCTOSTHUSL U ONTHYECKOM CHIIbI coOMparoiei
JIUH3BI.

6. OMBITHI 110 PA3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI MO BOCIHPHUSTHIO IBETA MPEAMETOB MPU MX HAOIIONCHUM dYepes
I[BETOBBIE (PHIIBTPHI.

KBanToBbBIE SIBJICHUS.

Omneitel Pesepdopaa u nnanerapHas monenb atoma. Mogaenb aroma bopa.
Hcnyckanue u nomiomenue ceeta aromom. KBaHTel. JInHeuaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda, OeTa- u ramma-uzinydenus. CTpoeHHE aTOMHOTO
saapa. HyxinonHas wmogens aromHoro siapa. M3ortombl.  PagmoakTuBHBIE
npeBpaiienus. [lepros nomypacnaga aTOMHBIX SIEP.

AnepHbie peakuuu. 3aKOHBI COXpaHEHHUS 3apsSI0BOT0 U MAacCOBOTO YHCEIL.
DHeprus cBsi3M aroMHbIX sifep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenus saaep. Mcrounviku sHeprun ConHIa U 3BE3.

SnepHas sHepretuka. JleHCTBUS pPaIMOAKTUBHBIX H3IYyYEHUNW Ha >KUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IIYyYEHHUS U MOMIOMICHUSI.

2. CrHekTpsl pa3IMYHbIX I'a30B.

3. Conexkrp Bozoposa.

4. HalGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka HOHU3UPYIOLIUX U3TYYEHUH.

6. PerucTtpanus n3inydeHust OpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie padomel u onvimel.

1. HaGmrogenue CriiomHbIX U TMHEHYATHIX CIIEKTPOB U3ITyYCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHUE HHEPIHMU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢ororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHbHO-00001IIAO I MOYJIb.

[ToBTOpUTENBHO-0000IIAOIITUN MOYJIb MPEAHA3HAYEH ISl CUCTeMAaTU3aluu
U 0000mIeHWS  TPEIMETHOTO  CONCPKaHWS W ONbITa  JIEATEIHLHOCTH,
IPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca (DU3WKH, a TaKKe JJIA TOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 1o (Qu3HKe s O0O0ydJarommxcs,
BBIOpPABILIMX 3TOT YYEOHBIN MTPEIMET.

[Ipy m3yyeHUHu JAHHOTO MOMYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAYYHasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB MCCIIEAOBAHMS



SBIICHUM TPUPOJLI U TEXHUKH, OBIAJICHUE YMEHUSIMH OOBSACHATH (HU3UUYECKUE
SBJICHUS, TPUMEHAS TOJY4YEHHbIE 3HAaHMs, pellaTh 3a7ayd, B TOM YHCIIE
Ka4eCTBEHHBIC U SKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMATBEHO AEATENBHOCTHBIM XapaKTep AAHHOTO paszzena peain3yeTcs
32 Ccu€T TOro, YTO OOydYaroluecs BBIMOIHSIIOT 3aJaHus, B KOTOPBIX UM
npeaaaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHMK pacro3HaBaTh M HAyYHO OOBSCHATH
dbu3nUecKue ABICHUS B OKPYKAIOIIEH MPUPOIE U MTOBCETHEBHOMN KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOIBI UCCIEAOBaHMS (U3MUECKUX SBICHUN, B TOM
YUCIIE JJIS IPOBEPKU TUTIOTE3 U TIOJTYyUEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATHh HAy4YHBIE OCHOBBI HAMOOJIEE BAXKHBIX JOCTHUKEHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMeEp, MPAKTHYECKOTO HCIOIb30BaHUS PA3IUYHBIX MCTOYHHUKOB
SHEPTUH HAa OCHOBE 3aKOHA NPEBPAIICHUS W COXPAHCHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxngas w©3 TeM JaHHOTO MOJY/IS  BKJIIOYAET AKCIEPUMEHTAIBHOE
uccienoBaHue 0000maroniero xapakrepa. Moaylb 3aBeplIaeTcsl MPOBEACHUEM
JMAarHOCTUYECKON U OIEHOYHOM pabOoThI 32 KypcC OCHOBHOT'O 00111eT0 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHMUA

N3ydenne Gu3uKH HA ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO

Ha JIOCTHUKEHUE JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJbTaTOB.

B pesynbrare uzydyenus (puU3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs

y oOydarorerocsi OyayT chOpMUpPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YJIBTAThI B
Y4acTH:

1) naTpuoOTHYECKOr0 BOCTIUTAHUSA:

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCUMCKOU
(bu3HYECcKON HAyKH;

- IEGHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCY>KJI€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHHM
bu3uKy;

- OCO3HaHHWE BAXXHOCTH MOPAJbHO-3THUYECKUX NPHUHIMUIOB B JAECSATEIBHOCTH
YU4E€HOIO;

3) 3¢TeTHYECKOro BOCIIMTAHUSA:

- BOCHPHUATHE 3CTETHUYECKUX KaueCTB (PU3NYECKON HaykH: €€ TrapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI0 MO3HAHMSA:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
[I03HAHWUSI MHUPA, OCHOBBI PAa3BUTHUSA TEXHOJOTHMM, BAXHEUIIEH COCTaBISAIOLICH
KYJIBTYpBI;

- pa3BUTHE Hay4yHOW JII0OO3HATENLHOCTH, HWHTEpEca K HCCIIEIOBaTEIbCKOM
JEATEIbHOCTH;

5) ¢opmupoBaHMs  KYJbTYpPbl  3A0POBbSI M  3MOLHMOHAJIBLHOIO
0JIaronoJIy4us:

- OCO3HaHME IIEHHOCTH Oe30macHOro o0pas3a JKU3HH B COBPEMEHHOM
TE€XHOJIOTUYECKOM MHUpPE, BaXHOCTU TMpaBUil O€30MacCHOrO IOBEJIEHUS Ha
TpaHCIOpTE, Ha JOpOrax, C JIEKTPUYECKUM U TEIJIOBBIM OOOPYIOBaHUEM B
JIOMAILTHUX YCJIOBUSIX;

- chOopMUPOBAaHHOCTb HaBblKa pediaeKkcuH, MPU3HAHUE CBOEr0 IpaBa Ha
OLIMOKY M TaKOro K€ IpaBa y IPyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCTIUTAHUSA:

- aKTUBHOE y4YacTH€ B PEIICHHWU TMPAKTUYECKUX 3a7ad (B paMKaX CEMbH,
oOpa3oBaTelIbHOM  OpraHu3alMd, TOpoJa, Kpass) TEXHOJOTHYECKOH W



COITMAJILHON HAMpPAaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3MUESCKUX
3HAHUM;

- HIHTEPEC K MPAKTUYECKOMY M3YyUYEeHHIO Mpodeccuil, CBI3aHHbBIX C (UBUKOIL;

7) 3K0JIOrH4€CKOro0 BOCIIMTAHUSA:

- OpHEHTAIUs Ha MpUMEHEHHWE (PU3MUECKUX 3HAHUW JUIS pEIICHUs 3a7ad B
o0JacTH OKpy’Karolield cpepl, IUIAaHUPOBAHUS TIOCTYNKOB M OICHKH HUX
BO3MOXKHBIX MOCJICJICTBUH JJIsI OKPYXKAIOIIEH CPEIbI;

- OCO3HaHHUE TMIO0ATHLHOTO XapakTepa IKOJOTHMUYECKHX MpOoOJeM M MyTed ux
pelieHus;

8) aganTanuu K M3MEHAWINNMCH YCJOBUSAAM COLMAJBbHON M NPHUPOAHOM
cpeabl:

- TOTpeOHOCTh BO B3aWMOJCHCTBUM TMPU BBINOJHEHUH HWCCICIOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIbBITY W 3HAHUSIM
TPYTHX;

- TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
NeATEeIbHOCTD;

- TOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHUHM, B TOM YHUCIE (POPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (U3UIECKUX OOBCKTAX U SBIICHUSX;

- 0Co3HaHHE JeHUIIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00IaCTH
bu3uKy;

- IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUM HOBBIX (PU3MUECKUX
3HAHUI;

- CTpPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBS3U MIPUPOIbI, OOIIECTBA U
HPKOHOMHMKH, B TOM YHUCJIC C UCIIOJIb30BaHUEM (PHU3UYECCKUX 3HAHUIA;

- OIICHKa CBOUX JICUCTBUHM ¢ y4ETOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpemdy,
BO3MOYKHBIX INI00ATBHBIX MOCJIEICTBUH.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynsrate ocBoeHus mNporpaMMmbl MO (pU3MKE Ha YPOBHE OCHOBHOIO

oOmero obpazoBanus y oOydaromierocsi OynyT chopMUpOBaHBI MeTaNpeaAMeTHbIE
Pe3yJIbTaThl, BKIIIOYAIOIINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHHUBEpPCAJbHbIC  Y4COHbIC  JCHCTBHSA,  PETYIATHBHBIC
YHHBEpCaJIbHbIC yUeOHbBIC JICHCTBU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jornueckue JelcTBUA:

e BBUIBISAITh U XapaKTepU30BaTb CYLIECTBEHHbIE NPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHABIUBaTh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKALUU, OCHOBAHUS AJIs
000011IeHNS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B pacCMaTpUBAaEMbIX (DaKTax,
TaHHBIX U HAOTIONEHUAX, OTHOCALINXCS K (PU3NMUECKUM SBICHUSM;
BBISIBJIATH TMPUYUHHO-CJIEICTBEHHBIE CBSI3U MPU HU3YYEHUH (PUINYECKUX
SBJICHUN U MPOIECCOB, JENaTh BBHIBO/ABI C HCIIOJIb30BAHUEM JETYKTUBHBIX
¥ WHIYKTHBHBIX YMO3AKITIOUEHHUH, BBIIBUTaTh THUIOTE3bI O B3aUMOCBSI3AX
(bU3UYECKUX BETUYMH;

CaMOCTOATENIbHO BBIOMpaTh CcHoco0 pemeHnus ydeOHOM (u3ndeckoit
3aaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB peIleHUus, BbIOOp HanOoiee
MOJIXOJIAIIETO C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBare/ibCKue JeiiCTBU:

HCITOJIB30BATh BOITPOCHI KaK UCCIIEIOBATEIbCKUI MHCTPYMEHT TTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIHHO COCTaBICHHOMY IIAHY OTIBIT, HECIOXKHBIH
buznuecKuil IKCIEPUMEHT, HEOOIbIIOe HCCIeAOBaHHEe (U3HUECKOTO
SIBIICHUS;

OIICHWBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WIJIH SKCTICPUMEHTA,

CaMOCTOATENHEHO (HOPMYIUPOBATh 00OOIIEHUS U BBIBOABI MO PE3yIbTaTaM
NPOBEAEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICTOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWINIee pa3BHUTHE (DHU3UICCKHUX
MPOIIECCOB, a TAKKE BBIABUTATH MPEAMOIOKCHHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHATh Pa3JInYHbIE METOAbl, MHCTPYMEHThI U 3alpOChl MPU MOUCKE U
orbope MHGOPMALMM WIM JAaHHBIX C YYETOM MPEAJIOKEHHON yuyeOHOU
dbuznyeckol 3a1a4u;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGPOPMAIIIIO
pa3IMyYHBIX BUIOB U (HOPM IPEICTABICHUS;

CaMOCTOSITENIFHO ~ BBIOMpPATh ONTHUMAJBHYIO (OpMy IpencTaBICHUS
uHpopMallMM M WJUIIOCTPUPOBATh pEIIaeMble 3aJa4dl  HECIOXKHBIMU
cXeMaMH, TuarpaMmMamu, HHOHM rpaduKoi 1 X KOMOMHALIUSAMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XO/€ OOCYKICHHS Y4eOHOro Marepuaja, pPe3y/bTaToB Jad0pPaTOPHBIX
paldoT U MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3aJlaud W TOJICPIKaHue
OJ1arokesaTeIbHOCTH OOIIEHUS;

COMOCTABIIATh CBOM CYXKJICHHS C CYXICHHSAMHU JPYTHX Y4YaCTHHUKOB
araora, oOHapyKMBaTh Pa3InIUE U CXOJACTBO MO3UIIUH;



BbIpaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MHCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3yJAbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OIbITa
(3KCIepUMEHTA, UCCIIE0BAHMUS, IPOEKTA);

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUyaIbHON
paboThI PY PEIICHUH KOHKPETHON (PU3NIECKON TTPOOIIEMBI;

OPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OPTaHHU30BbIBATh JIEHCTBUS
no e€ JOCTHKEHHIO: paclpelesTh PO, OO0CYyXJaTh IMpPOLECChl U
pe3yabTaTbl COBMECTHOM paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIO/ICH;
BBITIOJHSITH CBOIO YacTh PalOThI, TOCTUras KAYeCTBEHHOTO PE3yNbTara o
CBOEMY HalpaBJICHHUIO U KOOPAUHUPYS CBOU JEHCTBUS C PYTUMHU YIEHAMU
KOMaH/Ibl;

OILICHMBAaTh KA4eCTBO CBOETr0 BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHSM,
CaMOCTOSITENTHHO CPOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aHMMOICHCTBHUS.

PeryasitTuBHbIe yHUBepPcaJbHbIe YUeOHbIe /1eiicTBUS

Camoopranuszanus:

BBISIBJIATH IIPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPeOyHOLINX
ISl petieHust GU3NYEeCKUX 3HAHUM;

OpUEHTUPOBATBbCS B  PA3IMYHBIX MOJAXOAAaX MPHUHIATHS  pEUICHUH
(MHIMBUAYaJIbHOE, NMPUHATUE PEUIEHUS B TpyIIe, NMPUHATHE pPEIICHUN
TpyIIIoN);

CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM peLIeHUs (PU3NUECKOM 3a1a4M WK
IUIAaHA MCCIIEAOBAHMS C YYETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEW, apryMEHTUPOBATh NIPEIIaracMble BApUAHTHI PELICHUN;
JieNath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTpOJII), AMOLMOHAJIbLHBIN HHTEJJIEKT:

JlaBaTh aIEKBaTHYIO OLIEHKY CUTYallMM U MpeJiararh 1jiaH e€ N3MEeHEHHUs;
OOBSACHATh,  TNPUYMHBI  JOCTWXKEHUSI  (HEIOCTIIKEHMs)  PE3YJIbTaToOB
JESTENbHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBbHOCTH (B TOM YHCIJIE B XOJ BBIIIOJHEHUS
(Gu3nuecKoro HMCCIeIOBaHUS WJIM T[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, W3MEHMBIIMXCS CHUTyallud, YCTAHOBJIICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JIPYTOro YeJOBeKa B XO/I€ CIIopa WK AUCKYCCUHU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro;
NpHU3HABaTh CBOE MPABO HAa OMIMOKY MpH pelieHUH (PU3NYECKHX 3a]1a4 Uiu
B YTBEPKJICHUAX HA HAyYHbIE TEMbI H TAKOE XK€ IPABO APYTOTO.



INPEAMETHBIE PE3YJ/IBTATbI

K xoniy oOyuenus B 7 Kjacce nmpeaMeTHbIC pe3ylbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOIITUXCS YMEHUI:

UCMOJIb30BaTh  NOHATHA:  (U3MYECKHME M  XUMUYECKUE  SIBJICHMUS,
HaAOMIOZICHUE, JKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHHMsS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBIDKCHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, MPSMOJIMHEHHOE), TPAaeKTOpHsl, pPaBHOJEHCTBYIOLIAS
cwia,  Jedopmanus  (yopyras, — IUIacCTHYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuatrh siBieHus (auddy3us, TEMI0BOE JABUKEHUE YACTHUIl BEIECTBA,
PaBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JIB)KEHHE,  HWHEpLMS,
B3aUMOJEHCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHOW OCBIO
BpallleHus, lepeiadya JaBlIeHNs TBEPABIMU TEJIaMU, KUAKOCTIMHU U ra3aMu,
arMocepHOe JaBieHHUE, IJIaBaHWE TeN, IMPEBpPALICHUS MEXaHUYECKOU
SHEPrUy) MO OMHCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaTh MPOSBIECHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpyXarolieM MHUpE, B TOM uucie (U3MYECKUE SBICHUS B TMPHUPOJIE:
MPUMEPHl IBMKCHHUS C PA3NUYHBIMU CKOPOCTSIMH B YKUBOW M HEKHUBON
npuUpoae, MACUCTBUE CUJIbI TPEHUS B MPUPONE U TEXHHUKE, BIUSHUE
arMoc(epHOro AaBieHUs] HA KMBOM OpraHu3M, IUIaBaHHE pbIO, pblYaru B
TEJIe YEJIOBEKa, IIPU 3TOM NEPEBOAMUTH MPAKTUYECKYIO 3a/lauy B yUEOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3NUYECKUX SBJICHUN;
ONKCHIBATh U3yYEHHBIE CBOMCTBA T€N M (PU3HYECKHUE SIBJICHUS, UCIIONb3YS
¢usnyeckue BeIMUMHBI (Macca, OObEM, IUIOTHOCTb BEIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
TeJNa, CWIa TPEHWs, JaBieHHe (TBEPAOro Teia, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IUIEYO CHUJIBL,
MOMEHT CWJIbL, KOI(PQUIMEHT TOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETUYeCKass U TMOTEHIMaJIbHAs 3HEPrus), MpH OMHCAHUU MPABUIBHO
TPAKTOBaTh (PU3MUECKHUM CMBICI UCIIOIb3YEMbIX BEJIMUNH, UX 0003HAUEHUS
U €IUHULB (PU3NYECKUX BEJIMYUH, HaXOAUTh (HOPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYUHAMHU, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYUH;
XapaKkTepHU30BaTh CBOWCTBA TeJ, (QU3NUYECKUE SIBJICHUS U IPOLECCHI,
UCHOJb3Yysl IpaBUiia CIOKEHUs CUIl (BAOJIb OJHOW IpsAMOH), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumena, IpaBUJIO paBHOBEcHs pbryara (0y0ka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOU



SHEPruM, MpU O3TOM JlaBaThb CIIOBECHYIO0 (DOPMYJUPOBKY 3aKoHa U
3aIMCBIBATh €I0 MaTeMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3HUECKHUE SIBICHMSI, TPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallul NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 1-2
JIOTUYECKHUX IIaroB ¢ OMOpoil Ha 1—2 M3yuyeHHBIX CBONCTBA (PU3UYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacdy€THble 3aJaud B 1—2 JEHUCTBHUS, HCHOJIBb3Ys 3aKOHBl M
dopmynbl, cBs3bIBatONIME (DU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3aJ]aul 3allUChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATh (GU3NUYECKUE
BEIMYUHBl B (OpMYJIbl U THPOBOJUTH PACUETHI, HAXOIUThH CIPABOYHbBIC
JaHHbIe, HEOOXOMMBbIE NJIsl PELICHMs 3a]ady, OIIEHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (DU3UUECKON BEIIMUUHBIL;

pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOXXHO PEUINTh MPU HOMOIIHU
(u3nYeCcKuX METOOB, B ONMCAHUU MCCIIEA0BAaHUS BbIIEIATH IPOBEPIEMOE
OpearnoiokKeHue  (TUMNOTEe3y),  pa3indarb W HMHTEPHPETUPOBATH
MOJIYYEHHBIN pe3yNbTaT, HAXOAUTh OMIMOKHU B XOZE OIbITA, 1€JaTh BHIBOBI
I10 €r0 PE3YyJIbTaTaM;

IPOBOJIUTH OMNBITHI MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUN WK
puznyeckux CBOICTB TEJ: (opMynupoBaTh IIPOBEpsIEMbIE
PENOJIOKEHUsI, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY/I0BaHuUs,
3aMMChIBaTh XOJI ONbITA U (HOPMYJIUPOBATH BHIBOABL;

BBIIIOJIHATD TNPSIMBIE H3MEPEHUs PACCTOSAHMSA, BPEMEHHU, MAacChl Tela,
0o0bEéMa, CHUJIBI M TEeMIepaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX MU
IU(PPOBBIX NPUOOPOB, 3aNMUCHIBATh IOKa3aHHUS MPUOOPOB C YYETOM
3aJlaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OHOM (PU3NYECKON BEIMYUHBI OT
IpYyrofdl € HCIOJb30BAHUEM MPSAMBIX HM3MEPEHHH (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBIKYLIEIOCs TeJla OT BPEMEHH [BWXKCHUSA TeEJd, CHUIIbI
TPEHUsI CKOJIBKEHUS OT Beca Tena, kKauecTBa 00pabOTKH OBEPXHOCTEH Tell
Y HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAIA CONPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT YAJWHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIBI OT 00bEMa
IIOTPYKEHHON YaCTH TeJla U OT IIOTHOCTH JKMIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeNa, OT MIyOWHBI, HA KOTOPYIO MOrPYKEHO TEJIO, YCIOBH
IUTaBaHUS TEJ, YCJIOBUU paBHOBECHUS pbluara u OJIOKOB), Y4acTBOBaTh B
IJIAHUPOBAHUM  y4eOHOTO HCCIENIOBaHUS, CcoOOUpaTb YCTAaHOBKY U
BBITMIOJHATh W3MEPEHHs, CIeays MNPeAIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3yibTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MUECKHX BEJIMYHMH B BHJIE



IPEUIOKEHHBIX TaOMUI U TpauKoOB, JejaTh BBIBOABI IO pe3ysibTaTaM
UCCIICI0BAaHUS;

NPOBOUTh KOCBEHHBIE HM3MEpPEHHUs (U3NYECKUX BEIUYHMH (TUIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPAOTO TeNa, CHJIAa TPEHUS CKOJIBKEHUS,
JaBIEHWE  BO3/AyXa, BbITAJIKMBAIOLas CWia, JEHUCTByIomlas  Ha
HOTPY>KEHHOE B KHUAKOCTh Te€JO0, KOA(P(UIMEHT IOJIE3HOrO JEeHCTBUS
NPOCTBIX MEXaHW3MOB), CIEAys MPEIJIOKCHHONH WHCTPYKIMU: TIpHU
BBIMIOJIHEHUN HW3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHHE UCKOMOM BEIMYUHBL;

coOronaTh NMpaBuiia TEXHUKH 0€30MaCHOCTH MPHU padboTe ¢ J1abopaTOPHBIM
000pya0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOUCTB:
BECBl, TEPMOMETp, IUHAMOMETP, COOOIIAIOIIHUECS COCYIbl, OapomeTp,
phIYar, MOABMKHBIN U HEMOJABUKHBIN OJI0K, HAKIIOHHAS MJIOCKOCTH;
XapakTepU30BaTh MPUHLUIBI  JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOHCTB € ONOPOH Ha HX OmucaHus (B TOM YHCIE:
MOJIIMITHAKY, YCTPONCTBO BOAOIPOBOMAA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aAPEOMETP), UCTIONB3Ysl 3HAHUS
0 CBOMCTBaxX (PM3UYECKUX SBICHUN U HEOOXOUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TpPHUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHMUS (PU3MUECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU JUIs oOecrnieyeHus: 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHMsI 370pPOBbsI M COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPY’KaIOLIEH cpee;

OCYILIECTBISATh OTOOpP UCTOYHUKOB HUH(popmanuu B HuTepHere B
COOTBETCTBHH C 33/IaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOITIXCS
3HaHUH MW TyTEM CpPaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMAIINIO, KOTOpas SBISETCS MPOTUBOPEUMBOM MM MOXET OBITh
HEJI0CTOBEPHOM;

WCIIONIb30BaTh MPH BBHITIOTHEHUH YUYEOHBIX 3aJlaHUi HAyYIHO-TIOMYISIPHYIO
JIUTEpaTypy (PU3MUECKOTO COAEpKaHUs, CIIPAaBOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu VHTepHeT, BiIaAeTb MNpUEMaMH KOHCHEKTHUPOBAaHHUS TEKCTa,
npeodpazoBaHUs HHPOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHUCHMEHHBIE W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(OpManuu (U3NYECKOTO COACPIKAHHS, B TOM
qucie MyONUYHO JeNaTh KpaTKue COOOILICHHUS O pe3yjbTarax MpPOEKTOB
WIA Y4YeOHBIX HCCIIEJJOBAHUN, MPU OSTOM TPAMOTHO MCIIOJIb30BAThH



U3yYCHHBI TOHATUUHBIMN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYTUICHUE TIPE3CHTALINEH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIECIOBAHUM paclpeacisiTh
00s3aHHOCTH B TPYIIII€ B COOTBETCTBUM C MOCTABJICHHBIMHU 3aJauaMH,
CIEOUTh 3a BBIIIOJHCHUEM IUIaHA JEUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJIaJl B  JACATENBHOCTh  TPYIbI, BBICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aUMOJICHICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 Kiacce npeamMeTHbIe pe3yibTraThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00yUYaIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHSATUS: Macca M pa3sMephbl MOJIEKYJI, TEIJIOBOE JBUYKECHHUE
aTOMOB M MOJICKYJI, arperarHble€ COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE U
amopdHble Tea, HACHIIECHHBIH W HEHACHIICHHBIH TMap, BIAXKHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHSII HHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUCCKUM 3apsij, JICKTPUUECKOE T0JIe, TPOBOJIHUKH
U TURJIEKTPUKH, TOCTOSTHHBINA 3JIEKTPUUYECKUM TOK, MArHUTHOE TIOJIE;
pasznuuath SBJICHUS (TEIJIOBOE pPACIIMPEHHE W CXKaTue, Teruionepesaya,
TEIJIOBOE pPAaBHOBECHE, CMAaYMBaHUE, KaMWUISPHbBIC SBJICHUS, HUCTIapEHUE,
KOHJICHCAIIMs, IUIABJICHUE, KpUCTaIu3ainus (OTBEpAEBaHUE), KUIIEHUE,
TeruIonepeaaya (TEnI0nPOBOAHOCTD, KOHBEKIIHS, H3JTy4YCHHE),
ANIEKTPU3ALUS TEJ, B3aUMOICHUCTBUE 3aps/IOB, JCUCTBUS DIICKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHWE, B3aWMOJCHCTBUE MAarHUTOB, JEHCTBHUE
MarHUTHOTO MOJIsi HA TMPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHAYKITUS)
[0 OMNHCAaHUIO HUX XapaKTePHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOITUX JaHHOE (PU3UYCCKOE SBIICHHUE;,

pacrio3HaBaTh  TPOSIBJICHUE  HW3YYEHHBIX  (U3UYECKUX  SBICHUNW B
OKpY>KaloIlleM MHpE, B TOM 4Hcie (U3NYECKUE SBJICHUS B IMPUPOJIE:
MOBEPXHOCTHOE HATSKEHWE U KaNWUIAPHBIC SIBJICHUS B MPUPOJE,
KpucTtajuibl B mOpupojae, uziydeHue ConHia, 3amMep3aHue BOJOEMOB,
MOpPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, JICKTPHUIECKHE
SBJICHUS B aTMocdepe, PJEeKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiu, Apeiid MONOCOB, POJib MATHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJAPHOE CHUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (NIPU3HAKH) (PU3HUESCKHUX
SIBJICHUM;

OMHUCHIBATh M3y4YCHHBIC CBOMCTBA T M (YU3UUYECKUE SBJICHUS, UCIIOIb3YS
dbu3uYecKre BEIUYMHBI (TEMIIepaTypa, BHYTPEHHSIS YHEPTHUsl, KOJTUYECTBO
TEIUIOThI, yJeldbHas TEIUIOEMKOCTh BEIIECTBA, yiedbHAs TEIIOTa
IJIaBJICHUSA, VJeIbHAs TEIIoTa IapooOpa3oBaHUs, YaelbHAas TeIIoTa
CrOpaHus TOIUIMBA, KOA(DQPUIIMEHT TIOJIE3HOTO JEHCTBHUS TEIJIOBOM



MAalIVHbl, OTHOCHUTEJIbHASI BIIAJKHOCTH BO3/yXa, JJIEKTPUYECKUN 3apsim,
CUJa TOKa, JJEKTPUUYECKOE HANpsHKEHUE, CONPOTUBIEHUE NPOBOJHUKA,
yAEJIbHOE CONPOTUBIIEHUE BEIIECTBA, pad0Ta U MOUTHOCTH 3JEKTPUUYECKOTO
TOKAa), TpHU OMNHCAHWHM TPABWIBHO TPAKTOBATh (PUIUUECKUI CMBICI
HCIIOJIb3yEeMbIX BEJIMYUH, 0003HAUEHUS U €IUHUIBI (PU3NYECKUX BETUYMH,
HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (U3MYECKYI0 BEIUYHHY C
JIPYTMMHU  BEJIMYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX 3aBUCUMOCTEN
(bU3UYECKUX BETUYHH;

XapaKTepHU30BaTh CBOWCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOXEHUS MOJEKYIIPHO-KUHETUUYECKOW TEOPUU
CTPOCHHUSI BEUIECTBA, MPHUHIUII CYNEPHO3UIMHU ToJiel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsana, 3akoH Oma Juis ydyacTka LeMNu, 3aKOH
Jlxoyna—JleHna, 3aKOH COXpaHEHHs SHEPTUU, IPU STOM JaBaTh CIIOBECHYIO
(GopMyYIHPOBKY 3aKOHA U 3aIMCHIBATh €M0 MaTeMaTHUECKOE BhIPAXKEHUE;
OOBSICHATHh (PU3NYECKHE TMPOIECChl M CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaluld NPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTrMYecKux
mraroB ¢ omopoid Ha 1-2 W3yueHHBIX CBOWCTBAa (M3UYECKUX SIBICHUH,
(U3NYeCKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiaTb pacu€THbIE 3aJaud B 2—3 JEHCTBHS, HCMOJB3YS 3aKOHbI U
dopMynbl, CBs3bIBaIOIIME (DU3MYECKUE BEIUYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHSI 3aJjaud 3alHChIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JUIS PpELIEHWs 3aJadd, BbIOMpAaTh 3aKOHBI W (HOPMYIIBI,
HeoOXoAMMbIE Jii €€ pelIeHHs, MPOBOAUTH pacu€Thl U CpPaBHUBATH
MOJTy4YeHHOE 3HaYeHUE (PU3MUECKON BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEHIUTh NpHU MOMOIIH
(U3HUECKUX METOAOB, MCHOJb3ysl ONHMCAHUE HCCIEIOBAaHUSA, BBIIEIAThH
IIPOBEPAEMOE  INPEANOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPsIKa
IIPOBEJICHUS UCCIIEN0BAaHNs, JEIATh BBIBO/IBI;

OPOBOAUTH OMNBITHl 1O HaOMIOAEHHIO (U3UYECKUX SBICHUN  WIH
(u3nUecKuX CBOMCTB Tell (KaluJUISIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JyXa OT €ro o0bEéma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusl MNpH H3IYUYECHHH OT I[BETa M3ydarouend (MOmIOMatoei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOIBI OT TEMIIEPATYPbI KUIKOCTU U
wiom@aan €€ TOBEPXHOCTH, OJJIEKTpU3alUsl Tel UM B3aUMOJCHCTBUE
AIIEKTPUYECKUX  3apsiOoB, B3aUMOJICHCTBHE IOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allMsl MAarHUTHBIX TMOJE€H TMOCTOSHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOIO TOJS HAa IPOBOAHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHMTa,
CBOICTBA DJIGKTPOABHUTATENsl MOCTOSHHOTO ToKa):  (OpMyJIHUpOBAThH



poBepsieMble MPEANOIOKEHUs, COOMpPaTh YCTAHOBKY M3 MPEAJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XOJ] ONBITA M (POPMYITHPOBATH BHIBOIBI;
BBIMIOJIHATh ~ MPSIMBIE ~ W3MEPEHHUS  TEMIIEparypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3/IyXa, CHJIBI TOKAa, HANPSOHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBAThH
pe3yJIbTaThl U3MEPEHU ¢ yu€TOM 3a/1laHHON aOCOIIOTHOM MOTPENITHOCTH;
POBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIIMIMHBI OT
ApPYyroi C  HCIOJNBb30BAaHWEM TMPSAMBIX HU3MEpPeHHH  (3aBUCHUMOCTD
COIMPOTHUBJICHHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIATU TONEPEYHOro
CEUEHUS U YIEJIBHOTO CONMPOTUBICHUS BELIECTBA MPOBOJIHMKA, CUJIBI TOKA,
UIYIIEro 4Yepe3 MPOBOJHHK, OT HANpsDKEHUs HA  MPOBOJIHUKE,
HCCIIEZIOBaHNE TIOCJIEIOBATEIBHOTO W  MApAUICIBbHOTO COEIUHEHUN
MPOBOJHUKOB): TUIAHUPOBAaTh WCCIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATD U3MEPEHHsI, CJenys NpeAIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJI€ TaOIUI] U rpapuKoB, eaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIeOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUs (U3MUECKUX BEIWYWH (yIeIbHas
TETUIOEMKOCTh ~ BEIIECTBAa, COMPOTHUBICHUE TMPOBOAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUUECKOTrO0 TOKA): IUIAHUPOBATh HU3MEpEHus, coOuparb
AKCTIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS HPEAJIOKESHHOW MHCTPYKLUHU, U
BBIUMCIISITh 3HAYCHUE BETTUYHHBI;

coOnroiaTh MpaBuUiia TEXHUKH O€30MacCHOCTH MPHU padoTe ¢ 1ab0paTOpHBIM
o0opyoBaHUEM;

XapakTepU30BaTh MPUHLUIBI  JEHCTBUS HU3yYEHHBIX NPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPON Ha UX OMHCAHUS (B TOM YHCIE: CUCTEMA
OTOTUICHUS] TOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIepMeTp, BOIBTMETP,
CUETUYMK DIIEKTPUUYECKONM SHEPTUH, HIIEKTPOOCBETUTENBHBIE TMPUOOPHI,
HarpeBaTeNbHbIE  JJEKTPONpUOOphl  (MPUMEPBI),  ANEKTPUUECKUE
OPEJOXPAHUTENH, HIEKTPOMArHUT, EKTPOJBUTATEIb OCTOSIHHOTO TOKA),
UCTIONIBb3YS. 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUN M HEOOXOIMMBIE
¢uznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM U CXEMaTU4YHbIM pPUCYHKaM  (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETP, JIBUTATENIb BHYTPEHHETO
CTOpaHusi, SJIEKTPOCKOI, PEOCTar), COCTABIATH CXEMbI JJICKTPUUYECKUX
Heneil ¢ mociuea0BaTeNbHBIM U MapalyIeIbHBIM COCTUHEHHEM JJIEMEHTOB,
paszinyasi ycIoBHbIe 0003HAUCHUS JIEMEHTOB AIIEKTPUUECKUX LICTICH;
OPUBOANUTH  NpUMEpPHl  (HAXOOUTh  HMHPOpPMALMIO O  IpHUMEpax)
MNPaKTUYECKOTO HCIIONb30BaHUS (PU3MUECKUX 3HAHUKA B TOBCEIHEBHOIA



KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ mpudopamu u
TEXHUYCCKUMHU YCTPONCTBAMH, COXpPAHCHHsS 30POBbSI M COOIIOMEHUS
HOPM 5KOJIOTUYECKOTO TIOBEJICHUS B OKPY>KAIOIIEH cpeie;

OCYIIECTBIISATh TOWCK WH(pOpMAIIUKM  (PU3HUECKOTO COACpKAHUS B
NHTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUW H MyTEM CpPaBHEHHUS
JOTIOJTHUTEIIBHBIX MICTOYHUKOB BBIICTISITH HHPOPMAIIHIO, KOTOPAs SBISETCS
IPOTUBOPEYUBOMN WM MOXKET OBITh HEJIOCTOBEPHOM;

MCITOJIB30BATh TP BBIMOJHCHUHM YYCOHBIX 3aJaHWN HAyYHO-TIOMYIISIPHYIO
TUTEPATypy (PU3NUIECKOTO COMEpIKaHMsl, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu UHrepHeT, BiageTb NpuéMaMH KOHCIEKTHUPOBAHUSA TEKCTa,
npeobpazoBaHUs HHPOPMAIIMH U3 OTHOW 3HAKOBOUW CUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIE IHUCHMCHHBIE M KpaTKHWE YCTHBIE COOOIICHUS,
0000mass uHMOpPMAIMIO U3 HECKOIBKMX HCTOYHUKOB (HU3UYECKOTO
CONEpKaHMs, B TOM YHCIE€ MYOIWYHO TPEICTABIATH PE3YJIbTAThI
POEKTHOW WIIM MCCIIEOBATEIBCKON NEATEeIbHOCTH, MPU 3TOM TPaMOTHO
UCTIONB30BaTh M3YYCHHBIH TMOHATHHHBIA ammapaT Kypca (DH3HKW,
COTIPOBOXKJATh BRICTYIUICHHE MPE3CHTAITUCH;

MpPU  BBITIOJIHEHUN YYEOHBIX IPOCKTOB W WCCICIOBAHUN (PU3HUECKUX
MPOIIECCOB PACTIPEAENSITh OO0S3aHHOCTH B TPYMIE B COOTBETCTBUU C
MIOCTABJICHHBIMH 33/I1a9aMH, CJICTUTH 32 BBHITIOJTHCHHUEM IJIaHa ACHCTBHA U
KOPPEKTUPOBATh €ro, aJcKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKIAJ B
JeSTENHHOCTh TPYIIIbI, BEICTPAMBATh KOMMYHHUKATUBHOE B3aMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(PIUKTHI.

K xoniry oOyuenus B 9 kjacce npeamMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y OOYHAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TOHSATUS: CHUCTEMa OTcu€ra, MarepuajlbHas TOYKa,
TPAEKTOPHUsl, OTHOCUTEILHOCTh MEXAHUYECKOTO JBIKECHUS, HedopMaiius
(ynpyrasi, mnjacTuyeckas), TPEHHE, LEHTPOCTPEMHUTEIbLHOE YCKOPEHHUE,
HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, a0COIIOTHO TBEPIOE TEO,
LEHTP TSDKECTH TBEPIOTO Telsia, paBHOBECHE, MEXaHUYECKHUE KoueOaHus U
BOJIHBI, 3BYK, UH(Pa3BYK U YJIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IIKajIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAJIbHO30PKOCTb,
CHEKTPHI UCITYyCKAaHUS W TIOTJIONICHMs, anb(da, O0eTa- U raMma-u3IydeHus,
U30TOIIbI, siIEpHAast SHEPTETUKA;

paznuuarh sIBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE IMPSMOJIMHEHHOE
JBIDKEHHE, PaBHOYCKOPEHHOE TMPSAMOJUHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JIBHXKEHHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBIDKEHHE, KojeOaTrelbHOe IBIDKEHHUE (3aTyXarolue |
BBIHY)KJICHHBIE KOJI€OaHMs), pe30HAHC, BOJHOBOE IBUKEHHUE, OTPAKEHUE



3ByKa, MPSAMOJUHEUHOE PACIpPOCTPAHECHHE, OTPAKEHUE U IMPEIOMIICHUE
CBETAa, MOJHOE BHYTPEHHEE OTPa’KEHUE CBETA, pa3JIOKeHHUE OEJIoro CBeTa B
CIIEKTp U CJIOKEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAsI PAJMOAKTUBHOCTh, BO3ZHMKHOBEHHE JIMHEHYATOrO CIEKTpa
M3JIyUYEHHUS ) TIO OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh  TPOSIBJICHUE  W3YYEHHBIX  (UBUYECKUX  SIBJICHUU B
OKpy>KarImieM Mupe (B TOM uucie (U3UYECKUE SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, ABMXKEHUE T1aHeT CONHEYHONW CUCTEMBI, PEaKTUBHOE
INBWKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB YKHWBOTHBIMU,
3eMJIETPSICEHHE, CEUCMUYECKUE BOJIHBI, I[yHAaMH, 05XO, LIBE€Ta TeT,
ONTUYECKHUE SIBJICHUS B MNpHUpOAE, OMOJOTMYECKOE IEHCTBHE BUAMUMOTO,
yIbBTPa(UOJIECTOBOTO UM  PEHTTEHOBCKOTO M3Ty4YeHUH, €CTECTBEHHBIM
PaANOAKTUBHBIN (DOH, KOCMHUYECKHE JYy4Yd, DPAJTUOAKTUBHOE H3ITyUYCHHE
OPUPOAHBIX MHHEPAIOB, JIEUCTBUE PAAUMOAKTUBHBIX HW3IYYEHUU Ha
OpraHu3M 4YeJOBeKa), MpPU STOM NEPEBOJUTH MPAKTHUUECKYIO 3a/Ja4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (PU3MUECKUX
SIBJICHUIM;

OTMKCHIBATh M3YyYCHHBIE CBOMCTBA Tel M (DU3HUECKUE SBICHUS, UCIIONb3YS
dusznueckue BEIMYUHBI (CpeAHssi M MIHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEpeMEIlCHHE, IMyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHHUs, CHJIa YNPYTOCTHU, CHJIA TSHKECTHU, YCKOpPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, UMIIYJIbC TeJla, HUMIYJIbC CHIIbI,
MexaHuueckass paboTa M MOIMHOCTh, MOTCHIMATIbHAS DSHEPTUs Tea,
NOJIHATOTO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHAJIbHAS 3HEPTUs CHKATOU
NPYXKUHBI, KUHETHYECKash DSHEpPrus, IIOJIHAs MEXaHW4YeCKas DSHEprus,
MEepUOJ U YacToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3BYKa W BHICOTA
TOHA, CKOPOCTh CBETa, MOKAa3arellb MPEJIOMIICHHS CPE/Ibl), TP ONMUCAHUU
NPAaBWIBHO TPAKTOBaTh (U3UUECKUN CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HAYeHUS] W EAUHUIBI (PU3NYECKUX BEJIMYMH, HAXOOUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH TPAPUKH N3YICHHBIX 3aBUCUMOCTEHN (U3HMUCCKUX BEIIMUNH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3WYECKHE SBICHUS U TPOIECCHI,
UCIIONIB3Ysl 3aKOH COXPAHEHUS DHEPTHH, 3aKOH BCEMHPHOIO TATOTEHUS,
OPUHIMIT CYyNEPHO3ULIMK CWJI, MPUHIUMI OTHOCUTEIbHOCTH [amumies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsAJI0BOIO U MAaCCOBOTO YUCE
IpHU SJAEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIMChIBATh €T0 MATEMAaTHYECKOE BBIPAXKECHUE;



OOBSICHATHh (PU3NYECKHE TMPOIECChl M CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB ¢ OMOpoW Ha 2—-3 M3yYEHHBIX CBOWCTBA (M3UYECKUX SIBICHUH,
(U3nYeCKrX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiath pacy€THbE 3aJayd  (ONMparoUIMecs Ha CUCTeMy MH3 2-3
ypaBHEHUI), UCTIONB3Ys 3aKOHBI U (HOPMYJIbI, CBSA3BIBAIOIINE (PU3NICCKUE
BEJIMYMHBI: Ha OCHOBE aHal3a YCIIOBUS 3a/laud 3aliChIBaTh KPATKOE
yCIIOBUE, BBISBIATH HEJOCTAIOIINE WM MU30BITOYHBIC JAaHHBIC, BHIOUPAThH
3aKOHBI M (HOPMYJIBI, HEOOXOUMBIE Ul PEIICHUS, TPOBOIUTE PACUETHI U
OLICHHMBaTh  PEAJIMCTUYHOCTh IOJIYYEHHOIO 3HaueHUs (U3nUecKoil
BEJIMYUHBL

pacmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXXHO pEHINTh MPU TOMOIIU
(U3NYECKUX METONOB, HCIONb3YSl OMHCAHWE HCCIIECIOBAHUS, BBIICIATDH
OpOBEpsieMOE  NPEANOJIOKEHHE, OLIEHWBaTh MPABUIBHOCTb MOPSJIKA
IOPOBEACHUS  HUCCIENOBAHMs, JeJlaTb  BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

NPOBOIUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUN WIH
¢u3nyeckux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbloTOHA, 3akoHa
COXpaHEHHUsl SHEPruu, 3aBUCHMOCTh Iepuojia KojeOaHUW MNpYyKMHHOTO
MasTHHKA OT MAacChl Tpy3a U >KECTKOCTH MPYKHHBI U HE3aBHUCUMOCTH OT
aMILUTUTYbI MAJIBIX KOJIEOAHUH, MPSIMOIUHEHHOE pacpoCTpaHEHHE CBETA,
pa3ioKeHrue Oeloro CBeTa B CIEKTP, MU3YUYCHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOICTB H300pa)KeHMs NIpeaMmeTa B coOuparoiei
JMH3€, HAOIIONEHUE CIUIOLIHBIX W JIMHEHYaThIX CHEKTPOB H3JTyYEHUs):
CaMOCTOATENIbHO  cOOMpaTh yCTAHOBKY M3 M30BITOYHOrO Habopa
000pyOBaHUs, OMHICHIBATH XOJ OMBITA M €r0 Pe3yibTaThl, (POpMyTupoBaTh
BBIBOJIbI;

IPOBOJUTH NMPU HEOOXOIUMOCTH CEPHIO MPSAMBIX HU3MEPEHUMN, ONpPEesiss
CpeHee 3HAYEHHE U3MepseMOM BeJINYMHBI ((POKYCHOE pacCTOsSHUE
coOuparomeil JMH3bl), OOOCHOBBIBaTH BBIOOp crocoba U3MepeHus
(M3MEpUTENBHOTO TIPHOOPA);

MPOBOJIUTh HCCIEAOBAaHUE 3aBHUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCTOJIb30BAHUEM TNPAMBIX H3MEPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU
NpU PaBHOYCKOPEHHOM JIBIDKEHHHM O€3 HayalbHOW CKOPOCTH, Tepuoja
KoJIeOaHWH MAaTeMaTUYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yIlia OTpakKeHHs CBETa OT yIia MaJeHHs M yIia MPeJOMJICHHsS OT yIya
NajJeHus): IUIAHUPOBaTh MCCIENOBAaHUE, CaMOCTOSTEIBbHO COOHpaTh
YCTAaHOBKY, (UKCUPOBaTb pe3yJbTaTbl IMOJIYYEHHOH  3aBUCUMOCTHU



du3nuecKkux BENIMYMH B BHJIE TAOIHUI] U TpaUKOB, JENaTh BBIBOABI IO
pe3yabpTaram HCClIeJOBaHUS;

NPOBOIUTh KOCBEHHBIE W3MEpEHUs (U3MUECKUX BETUYMH (CpemHss
CKOPOCTb M YCKOpPEHHE Tejia MPU PaBHOYCKOPECHHOM JIBHKEHUH, YCKOPEHHUE
CBOOOMHOTO TMaJeHUsA, KECTKOCTh MPYXKUHBI, KOAXPOUIIMEHT TPEHUS
CKOJILKEHHS, MeXaHudeckass paboTa W MOIIHOCTb, YAaCcTOTa WM TMEPUOJ
KojeOaHWH MaTeMaTHYecKoro M MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
cuia coOuparolie JMH3bI, PaJAUOAKTUBHBIA (OH): IJIAHUPOBATH
U3MEpEeHHs], COOMpaTh HKCIEPUMEHTANbHYIO YCTAHOBKY U BBITIOIHATH
U3MEpEHUs, CIeAysd NPEIIOKEHHOW WHCTPYKIIUH, BBIYUCISTH 3HAUCHUE
BEJIMYMHBI ¥ aHAJM3UPOBATH MOJIYYCHHBIC PE3YJIbTaThl C YUYETOM 3aIaHHON
IIOI'PEIIHOCTA U3MEPEHUN;

coOroiaTh NMpaBuila TEXHUKH 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
o0opyIoBaHUEM;

paznuyarh OCHOBHBIE TMPU3HAKK HW3YYCHHBIX (PU3UYECKUX MOJIEICH:
MaTepuaibHas TOuYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJIENb aToMma, HYKJIOHHas
MOJIENIb aTOMHOTO SIPa;

XapaKTepu30BaTh MPUHIUIBI  JEUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX OMUCaHusi (B TOM YHCIIE:
CIUIOMETp, MAaTYMKW TIOJOKEHHUsS, PACCTOSHUS M YCKOPEHHWS, paKera,
DXOJNOT, OYKH, TEpPUCKOM, (oToanmapar, ONTUYECKUE CBETOBOIBI,
CHEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX  (DM3MYECKUX SBICHUM ©  HEOOXoaumble (HU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbBIE PHCYHKH M3yYCHHBIX TEXHUYCCKHX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTHYECKUX IPOILIECCOB
MpU pEIICHUU Y4YEOHO-TIPAKTUYECKUX 3a]1ad, ONTHYECKHUE CXEMBI IS
HOCTPOECHUS U300pAKEHUH B IJIOCKOM 3€pKajie U COOUPAIOILEH JINH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMHPOPMALMIO O  MpPUMEpax)
NPaKTUYECKOTO HCTONb30BaHUS (M3MUECKUX 3HAHWKW B TOBCEIHEBHOMN
KHU3HU 11 obecriedeHnss 0€30MacHOCTH MPH OOpaleHHH ¢ MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHHsI 370POBbsI M COOIIOIEHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHUS B OKPY KaIOIIEH Cpelie;

OCYHIICCTBIIATh MOUCK HWHPOpMAIUUA (PUINIECKOTO CONEpKaHUS B
WuTepHeTe, caMOCTOATENBHO (HOPMYTUPYsI TTOMCKOBBIN 3allpOC, HAXOIUTh
MyTH ONPEJENICHUsI JOCTOBEPHOCTH MOMYyYEeHHOW MH(OpPMALMK Ha OCHOBE
UMEIOIIUXCS 3HAHUHW U JIOTIOJIHUTEIbHBIX HCTOYHUKOB,;



e 1CIOJb30BATh MPU BBHINOJIHEHUU YYEOHBIX 3aJjaHUI HAYyYHO-MOMYJIIPHYIO
JUTEpaTypy (PU3NUECKOTO COAEpKaHUs, CIPAaBOYHBIE MaTepHaJIbl, pECYPCHI
ceru UHTepHer, Bianerb NpUEMAMHM  KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMAIH U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIC MHUCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE
UHPOpMAIIMM M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO CONEPKAHUSA,
nyOJIMYHO TPEJICTABISATh PE3YJbTaThl MPOSKTHOM MM MCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU OTOM TIPaMOTHO  HCIIOJb30BATH  W3YYEHHBIN
MOHATUMHBIM amnmapar u3y4aemoro pasjaena (U3UMKA W CONPOBOXKAATH
BBICTYyIUIEHUE TIpe3eHTauued ¢ ydy€ToM OCOOEHHOCTEeH ayauTopuun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

Koan4yecTBo yacoB

Ne HauMeHoBaHue pa3aesioB U TeM
n/n MPOrpamMMbl Bcero

Pa3gen 1. ®u3nka u eé poJib B NO3HAHMHU OKPYKAKOIIEro MUpa

1.1 ®du3uKa - HayKa 0 IpUpojIe 2
1.2 Ddusnueckue BeITUINHBI 2
1.3 EcrecTBeHHOHAYYHBII METO/I MO3HAHUS 2

HWroro no pazneny 6

Pasnen 2. IlepBoHayasibHbIE CBeACHHUS O CTPOCHUM BelleCTBA

2.1 CrpoeHue BelecTa 1

)9 JIBMyKeHHEe 1 B3aUMOJICHCTBUE YACTHIL )
' BEILIECTBA

2.3 ArperaTHble COCTOSIHUS BELIECTBA 2
Nroro no pazneny 5
Pa3znen 3. /IBuskeHue M B3auMo/ieiicTBHeE Tesl

3.1 MexaHnnueckoe JIBUKECHUE 3

3.2 Huepuus, macca, MI0THOCTD 4

33 Cuna. Buabr cun 14
Hroro no pasneny 21

Pasnen 4. /laBieHne TBEPABIX TeJl, }KUAKOCTEH U ra3oB

KoHTpoabHBI IIpakTHyeckun

DJIeKTpPOHHbIe (LU (pPOBHIE)
o0pa3zoBaTeJIbHBIEC PeCyPChI

https://m.edsoo.1ru/ZJ2UI3BMX
https://m.ed rw/UDCTC8RJID

https://m.edsoo.ru/ZOL7QLIIS

https:/m.edsoo.rw/2SJIS1M41
https://m.edsoo.ri/ZXDKQLXC
C

https://m.edsoo.ru/ONOV1XY1K

https://m.edsoo.ru/SFPMEBWO
K

https://m.edsoo.ru/GXPU4MTS5P

https://m.edsoo.rut/9RNDRUON
W



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW

4.1

4.2
4.3

4.4

Hasnenue. [lepenaua naBneHus: TBEpAbIMU
TEJIaMH, ) KUAKOCTAMHU U Ira3aMu

JlaBneHue KUIKOCTH
ATMocdepHoe 1aBIeHHe

JlelicTBrE )KUIKOCTH U ra3a Ha
MOrPYKEHHOE B HUX TEJIO

Wroro no pazneny

Pa3gen 5. PaGota u MOIHOCTB. DHeprus

5.1
52
53

Pabora 1 momHOCTH

HpOCTBIC MEXaHU3MbI

Mexann4deckast SHEPTUs

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

21

12

68

12

https://m.edsoo.ru/X0DW367P2

https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXNO

https://m.edsoo.ru/NFE60Y SNK

https://m.edsoo.ru/75SLMREDY 1
https://m.edsoo.ru/504NOXK X9
https://m.edsoo.ru/G30454EMT



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

Koan4yecTBo yacoB

HaunmMeHoBaHue pa3ie/10B U TeM DJIeKTpOHHbIe (LM(ppoBbIe)
Ne n/m KoHTpoJibHBI IIpakTH4ecku
NporpamMmslI Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI e padoTbI
Pasnen 1. TensioBble siBJIeHUS
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruioBble MPOLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pasneny 28
Pa3nen 2. DinekTpruyeckue 1 MArHUTHbBIE SIBJICHHUS
DneKTpUYecKue 3apsiabl. 3apssKEHHbBIE
2.1 p pVII PIDRCHHRT 7 1 https://m.eds00.ru/R4QORCTOQ4
TeJla ¥ UX B3aUMOJICHCTBUE
2.2 ITocTOsTHHBIN 2IEKTPUYECKUNA TOK 20 2 7 https://m.edsoo.ru/PBOQBOWS2B
ps://m. .
2.3 MarnuTtHbI€ SIBICHUS 6 1 1.5 }:t s./m.cdsoo W BULAFRBR
2.4 DNeKTpOMarHuTHAsE UHAYKLIHS 4 https://m.edsoo.ru DSEL15
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOT'PAMME


https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHMe pa3iesoB U TeM
MporpamMmbl

Ne i/

Pa3gen 1. Mexann4deckue sIBJICHUSA

L1 MexaHn4yecKoe IBHKEHUE U CIIOCOOBI €ETO

OTNHCAHUS
1.2 BzaumoneiictBue Ten
1.3 3aKOHBI COXpaHEHHUS

Hroro no pazneny

Pazgen 2. MexaHn4yeckne KoJe0aHUA U BOJTHBI
2.1 MexaHndeckue KojiebaHus

2.2 MexaHnuueckue BOJIHBI. 3ByK

Hroro no pasnemny

KoanuecTBo 4yacos

Bcero

10

20
10

40

15

Paznen 3. 3J'[eKTp0MaFHI/ITHOC IM0JIC U JJIEKTPOMAIrHUTHBIC BOJIHBI

31 BHGKTPOMEIFHI/ITHoe I1I0JIC 1
' SJICKTPOMAIrHUTHBIC BOJIHEBL

Hroro no pasneny

Pa3zgen 4. CBeToBLIE IBJICHHS

4.1 3aKOHBI PacpOCTPAHEHUS CBETA
4.2 JIuH3BI M onTHYECKUE NPHUOOPHI
43 Pasnoxxenue Genoro cBera B CIIEKTP

Hroro no pazaeny

6

15

KonTpoabHbI
e padoThI

IIpakTHYecKH
e padoThI

DJieKTpoHHbIE (U pOBbIE)
o0pa3oBare/ibHbIE pecypcChl

https://m.edsoo.ru/CEOGHRGTL

https://m.edsoo.ru/UCIROQAF4C
https://m.edsoo.ru/SHEC3Y25B

https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8AS0

https://m.edsoo0.ru/DT98BSEY0

https://m.edsoo.ru/HBN3INMK?2
M

https://m.edso0.ru/20WNYKRX1
https://m.edsoo.ru/2Z5AHODTO


https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KBanroBbie iBJIeHUA

I/ICHYCKaHI/Ie 1 NOTJIOICHUE CBCTA

5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aToOMOM
5.2 CrpoeHue aTOMHOTO siipa 6 1 https://m.edsoo.ru/U3WX2R6IB
53 SAnepHble peakuuu 7 1 1 https://m.edsoo.rt/ TMMVYOVSE
Hroro no paszneny 17
Pa3gen 6. IloBropuTe1bH0-000011a101M I MOTYJIb
I1 600
6.1 OBTOPEHHE M OOOLTICHIE CONCPMAIA 9 2 https://m.edsoo.ru/JKOXVISBE
Kypca ¢usuku 3a 7-9 knace
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 3 27

[NPOT'PAMME


https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE INTAHUPOBAHUME
7 KUIIACC

Tema ypoka

®dusuka — Hayka o npupoze. SAsieHus
npupoasl. Pu3nyecKue BICHUs

MeXaHI/I‘{eCKI/IC, TCIJIOBBIC, DJICKTPHYCCKHUC,
MAaraHuTHbBIC, CBETOBBIC, 3BYKOBLIC SIBJICHUS

du3ndeckre BEIMUYNHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPBI IIPU TOMOLIH KUIKOCTHOTO
TEPMOMETPA U 1aTUUKA TeMIEepaTypsl”

Kak ¢u3zuka u npyrue ectecTBeHHbIEC HAyKU
u3yyaror npupoay. EcrectBeHHOHAyYHBI
MeToA no3Hanus. Onucanue GU3nIECcKux
SIBJICHUH C TIOMOIIIBIO MOJIeIei
VYpok-uccnenonanue "lIpoBepka runoressl:
JAIbHOCTH MOJETA IApPHKA, MTYIIEHHOTO
TOPU30HTAJILHO, TEM OOJIbIIIe, YeM OOJIbIIIe
BBICOTA ITycKa"

Crpoenue Bemectna. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

JIBH>KEeHME YacTUIl BEIIECTBA

KoanyecTBo 4acoB

Bcero

KoHTpoJbHBI
e padoThI

IIpakTHyeckun
e padoThbI

DJieKTpoHHbIE HU(POBbIE
o0pa3oBareJibHbIe pecypchl

https://m.edsoo.ru/35YPBIWSK

https://m.edsoo.ru/116US3L.6H

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.rt/VOGCNEIMP

https://m.edsoo.ru/3LPP2HPX?2

https://m.edsoo.ru/9YLZITEMU

https://m FSPU40LYR

https://m.edsoo.ru/HO31SN1FE3


https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3

10

11

12

13
14

15

16

17

18

19

20

21

VYpok-uccnenosanue «OnbITH IO
HaOJIO/IEHUIO TETJIOBOTO PacIIMPEHUS
ra3oBy»

ArperaTHble COCTOSIHUS BELIECTBA

B3anmocBs3b MeX Iy CBOMCTBAMH BEIIECTB
B Pa3HBIX arperaTHbIX COCTOSHUSX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHHI BOJIBI
Mexannueckoe aBuxkeHne. PaBHoMepHOe 1
HEPaBHOMEPHOE JBUKCHHUE

Cxopocte. Enqunuiis! ckopoctu

Pacuer nmyTH u BpeMeHH IBUKEHUS
WHuepuust. 3akoH MHEpLUY.
B3anmopeiicTBue Ten Kak Ipu4rHa
U3MEHEHUS CKOPOCTHU JBUKEHHUS TEI
[TnoTHOCTH BewecTBa. PacueT Macchl 1
o0beMa Teja o ero MIOTHOCTH
Jlabopatopnas pabota «OnpeneneHue
IUIOTHOCTH TBEPJOTO TEJIa»

Pemenue 3anau no teme "[InorHocTh
BeniecTna"

Cuita Kak XapakTepUCTHUKA B3aUMOICUCTBUS
ten. Cuna ynpyrocTtd. 3akoH ['yka
Jlaboparopnas padota «3yuenue
3aBUCUMOCTHU pacTskeHUs (1edopMariim)
MIPYKUHBI OT IPUTI0KEHHON CHUIIBD)

SIBnenune Tarorenus. Cuia TSKECTU

https:/m ET TL
https://m.edsoo.rt/STRDWACXM

https://m.edsoo. /AWM I1DBI48

https://m.edsoo.ru/3W6CCIHBI1

https://m.edsoo0.ru/29GPTJAKIL
https:/m PVH AUA

https://m KXS5510IBX

https://m.eds00.ru/0S71X3DPS

https://m.edsoo.ru/OH22PX7CX

https://m.ed w/50DYVYG4

https://m.edso0.su/NVS6FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.rt/OCWIXFNOQE


https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
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CBsi3p MEX]ly CUJION TSKECTHU U Maccoi
Teaa. Bec Tena. Pemrenne 3amad 1mo teme
"Cuna Tsoxectu"

Cuna TsKecTu Ha IpyIrux IUIaHeTax.
duznyecKkre XapakTepUCTUKU TIAHET

Hsmepenune cun. J{lunamometp
Bec tena. HeBecomocth

CloxeHue IByX CUJI, HAPABJIEHHBIX 110
OJTHOU IpsAMOM. PaBHOAEHCTBYOIIAs CHIT

Pentenue 3amad no reme
"PaBHonelicTBYOMIas crt"

TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
TpeHue B IpupoaE U TEXHUKE

JlaGopatopnas pabota «3ydenue
3aBHCUMOCTH CHJIBI TPSHUS CKOJIBKECHUS OT
CHJIBI JIABJICHHS U XapaKTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEI

Pemienue 3agay Ha onpeneneHue
PaBHOJICUCTBYIOLIEH CHJIBI

Pemenue 3agau o reMaMm: «Bec Tenay,
«I'papuyeckoe m300paxeHue cuim,
«Cunby, «PaBHOIEHUCTBYIOIIAS CHTI

KoHTposbHas paboTa 1o tremam:
«MexaHnueckoe qBUKEeHHE», «Macca,
IJIOTHOCTHY, «Bec tenay, «I'padudeckoe
n3o0paxkenue cuin», « CHIIbI

Jasnenue. CriocoObl yMEHBITICHUS U
YBEJIMYEHUS 1aBICHUS

https://m PZHPV1Y
https:/m IM2DOKYLI
https://m.edsoo.rw/IT1ZGKCKH

https://m.edsoo.ru/UAO0ISQ8RE

https://m.edsoo.ru/L6SNUZVZSY

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo0.ru/SYY23XXSD

https://m.edso0.ru/T9V639RZFE

https://m.edsoo.ru/PAROSWE4D

https://m.edsoo.ru/25TVM1FDL



https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
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JlaBrienue ra3a. 3aBHCUMOCTD JIaBJICHUS
ra3a ot o0bEéMa, TemMrnepaTypbl

[lepenaua naBnenust TBEPIABIMU TEIAMH,
SKUIKOCTIMHU U razamu. 3akoH [Tackais
JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE
JENCTBUEM CUJIBI TSKECTH

Pemenue 3agau no reme «/laBnenue B
JKHIKOCTH M rasze. 3akoH Ilackamsy
CooOmarommuecst cocyabl
I'mppaBnndecknii npece

Manometpsl. [IopIHEeBON KUIKOCTHBIN
Hacoc

Atmocdepa 3emiu. [Ipuannb
CYIIECTBOBAHMSI BO3IYIIHON 0007I04KHI
3emutn. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
Bec Bo3nyxa. ATmochepHoe naBieHue
N3mepenue armocdeproro aapneHus. OnbIT
Toppuyennu

3aBUCUMOCTb aTMOC(EPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOps
Bapomerp-anepousa. AtmocdepHoe
JTaBJICHNE Ha Pa3JIM4HbIX BHICOTAX
Pemenue 3amad o teme "Atrmocdeproe
napieHue"

JlelicTBrE )KUIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TeJI0. ApXHMeI0Ba
cuia

https://m.edsoo.ru/544YMX9WR

https://m.edso0o0.ru/CG5POSNWO

https:/m.edsoo.rw/K7T1219UC

https://m rw/UHHCS5RB

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X2LF396

https://m.edsoo0.ru/5G846G7I8

https://m.edsoo.ru/DRQ6ZPW 1M

https://m rw/PYRNEDISY

https://m.edsoo.ru/2I183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/ WBNXTP7GR

https://m.edsoo.ru/YWVWLS5TA1

https://m MGIFR4


https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
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Jlaboparopnas pabota «OnpeneneHue
BBITAIKABAIOIIECH CHIIBI, IEHCTBYIOIIEH Ha
TEJO, MOTPY>KEHHOE B KUAKOCTHY

JlabopartopHas paboTa 1o Teme
«HccnegoBanue 3aBUCHUMOCTH Beca Tella B
BOJIE OT 00BbEMa MOTPYKEHHOU B )KHUIKOCTh
JacTH TeJIay

IImaBanue Ten

Jlabopatopnas pabota "KoHnctpynpoBanue
apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
onpeneneHue e€ rpy30moabEMHOCTH"
Pemenue 3amau mo temam: «IlnaBanue
cynoB. Bo3nyxomnnaBanue», «JlaBieHue
TBEPJIBIX TEJ, KHUIKOCTSH U Ta30B»
Mexanudeckasi pabora

MomnocTts. ETUHUIEI MOIITHOCTH

VYpok-uccnenosanue "Pacuét MOLTHOCTH,
pa3BuBaeMoM MpH NOAbEME MO JecTHHULIE"

IIpoctbie Mmexanu3Mmebl. Peryar. PaBHoBecue
CHWJI Ha pblyare

KontponbsHas pabora o teme «/laBnenue
TBEPJIBIX TEJI, )KUJIKOCTECH U Ta30By /
Bcepoccuiickas mpoBepouHas padbota
PesepBHelit ypok. Pabora ¢ Tekcramu 1o
TeMe «/laBneHue TBEPIBIX TEI, )KUIKOCTEN
1 razoBy / Beepoccuiickas npoBepoyHast
pabora

https:/m 40IDL.K2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.rt/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA600Q

https://m.edsoo.ru/1YIR6J7LS
https://m.edsoo.ru/4AUUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ri/8YRUOUGS?2

https://m.edso0.rt/DWLOWOXOQZ

https://m.edsoo.ru/RFCSYBI9FS8



https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Prryaru B TexHuke, OBITY ¥ IPUPO/IE.
Jlabopatopnas pabota «VccienoBanue
YCIIOBHIA PABHOBECHSI phIyara

Pemmenune 3anaud mo reme «YCJI0BUA
paBHOBeCI/ISI pmqara»

KoaddunmeHT monesHoro aeicTBus
MmexaHnusMa. JlaboparopHas pabora
«M3mepenne KI1/ HakIOHHON MIIOCKOCTH

Pemenue 3agad no teme "Pabora,
morgHocTh, KIT/"

Mexannueckas sHeprus. Kunetuueckas u
MOTEHIHMAIbHAS YHEPTUs

3aKoH COXpaHEHUs MEXaHUYCCKOW SHEPT U
YPOK-3KCIIEPUMEHT 110 TEME
"DKCcIepUMEHTAIBHOE OIpENIETICHHE
H3MEHEHUS KHHETUYECKOM U
MOTEHITMATBLHON SHEPTUH TIPHU CKAaTHIBAHUU
Tena M0 HAKJIOHHOM MIOCKOCTH"

KontponbsHas padora o reme «Pabora u
MOILIHOCTb. DHEPIHs»

PesepBHelii ypok. PaGora ¢ Tekcramu 1o
teme "MexaHndyeckoe JBMKeHHE"
Peseprublit ypok. Pabora ¢ Tekctamu mo
teme "Pabora. MomHocTh. DHeprus"

68
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https:/m KR7VOIXUT

https://m AXDHFS8N

https://m.edsoo.rw/4AYEYZDMW

https://m.edsoo.ru/VESXBQLVS

https://m.edsoo.ru/3HOQE7HOYK

https://m.edsoo.ru/46Y227ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZI9T7EC

https://m.edsoo.ru/MJJIPGGSA3

https://m.edsoo.ru/XT2SMNZYM


https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne i/
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11

Tema ypoka

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPUU U UX
ONBITHBIE IOJITBEPKICHUS

Macca u pa3mep aTOMOB U MOJIEKYIT

Mopenu TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSIHUM BELIECTBA
OObsicHeHHE CBOMCTB TBEPJOTO, KUAKOTO U
ra3000pa3HOro COCTOSIHUIA BelllecTBa Ha
OCHOBE I0JIO)KEHUU
MOJIEKYISIPHO-KMHETUUECKOM Teopun
Kpucramimyeckue u amopdHsle Tena
CmaunBaHN€ U KalWUISIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

TeruoBoe pacuMpeHue u cxarue
Temneparypa. CBs3b TeMIIepaTypbl co
CKOPOCTbIO TEIIJIOBOTO JABMXKEHUS YaCTHULL
Buytpennsist sneprus. Crioco6bt
M3MEHEHUs! BHYTPEHHEHN 3HEpPTun

Buasl remionepenaun
VYpoxk-koHbpepennus "[IpakTuueckoe
MCIIOJIb30BaHHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTEpUaJIOB B LIETAX
sHeprocOepexeHus"

KoanuyecTBo 4yacoB

Bcero

KonTpoabubl
e padoThI

IIpakTH4eckun
e padoThbl

DJIeKTpoHHbIe HU(POBbIE
o0pa3oBarte/ibHbIe pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.rt/HVW3IWMRA
5

https://m.edsoo.ru/DJYTZQHS3

https://m.eds00.1u/8G73PVM40

https://m XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L,

https://m X F15B

https://m.edsoo.rw/BBVCIOMHG6

https://m.edsoo.ru/WF4J3070P

https://m 10QFZ


https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
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KomnuecTBo TewioTsl. YuenpHas
TEIIOEMKOCTh

YpaBHeH#He TEII0BOTO OanaHca.
TernnooOMeH U TeTIOBOE PaBHOBECUE

JlaGopatopnas pabota "VccnenoBanue
SIBIICHUSI TETLTOOOMEHA MPU CMENTUBAHUN
XOJIOAHOU U ropsiueit Boabl"

PacueT konnaecTBa TEILIOTHI,
HE0OXOIMMOTO ISl HAarpeBaHus Tea 1
BBIJICIISIEMOTO UM TIPU OXJIKICHUH

JlaGoparopHast pabota "OmnpeneneHue
yIeIbHOM TETNTIOEMKOCTH BemecTna”

:‘)HepFI/IH TOIIJIMBA. y,Z[CJ'IBHaH TCILIOTa
CropaHus

[InaBnenue u oTBepAEBaHUE
KPHUCTAJUIMYECKHX TeJ. YeJIbHas TEeIoTa
IUIaBJICHUS

JlaGoparopHast paborta "OmnpeneneHue
yIEIbHOM TEIUTOTHI TIJIaBIeHUS Jibaa"

[TapooOpa3oBaHue U KOHEHCAIUS.
Hcnapenue

Kunienne. YnenpHas temora
napooOpa3oBaHus U KOHICHCAITIH.
3aBUCHUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMoC(hepHOTO J1aBIICHUS

BnaxHnocts Boznayxa. JlaboparopHas pabora

"Onpezernenre OTHOCUTENBHON BIAXXHOCTH
BO3IyXa"

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P52QUVOQJE

https://m.edsoo.;w/FRINONSGV

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo.ru/40IT1ZJAH

https://m.eds00.1u/683AIXYWS

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.rt/LCOXVHGHD

https://m.edsoo0.ru/COG4DOQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37WO0J1



https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
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Pemienue 3agay Ha onpeaeneHue
BJI&JKHOCTH BO3lyXa

[TpuHIUTBL paOOTHI TEIIOBBIX JBUTATENCH.
[TapoBas TypOuHa. J[BUraTesib BHyTPEHHETO
CropaHus

KIIJI renmoBoro apurarens. TennoBeie
JBUTATENN U 3alUTa OKPYKAIOLIEH cpenbl
3aKOH COXpaHEHUsI U MTPEBPALLCHUS
SHEPTUH B TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
teme "Temnossle siBaeHMs. VI3MeHeHne
arperaTrHblX COCTOSIHMM BelecTra"

KontponsHas padota o teme "TemmoBbie
sBleHUs. VI3MeHeHHe arperaTHbix
COCTOSIHMI BemiecTBa"

Onektpusarnus Ten. [[Ba poga
ANEKTPUUECKUX 3apsI0B
VYpok-uccienoBanue "IneKTpuU3anus TeI
MHAYKIMEN U IIPU COTIPUKOCHOBEHUN"
B3anmoneiicTBre 3apsiKEHHBIX TeJ. 3aKOH
Kynona

Dnektpuyeckoe noje. HanpsokeHHOCTh
aneKTpudeckoro nosst. [IpuHnmn
CYTEPIIO3HIINH JIEKTPUUCCKHUX MTOJICH
Hocurenu snekrpuyueckux 3apsiioB.
OneMeHTapHbIi 3apsaa. CTpoeHue aroma
[IpoBOAHUKH U TUDJIEKTPUKH. 3aKOH
COXpaHEHUs EKTPHUUECKOT0 3apsaa

https://m.edsoo.ru/N4XJEXGAL

https://m. 6BKWSWYG6

https://m.edsoo.ru/UJA3DRDOH

https://m B1KX6RP

https://m.edsoo.ru/9A Q53

https://m.eds00.1u/0X03133KU

https://m.edsoo.ru/9E8SKDOMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

https://m.edso0.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo.ru/U8JR991PB



https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
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Pemenue 3agay Ha MpUMEHEHNE CBOWCTB
AIEKTPUUECKHX 3apsI0B
DNEKTPUYECKUI TOK, YCIOBHS €T0
cyuiectBoBanus. ICTOYHUKHM
IEKTPUYECKOIO TOKA

JleicTBUSI STIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "JleiicTBue
AIEKTPUUECKOTO TOJISI Ha TIPOBOIHUKHU U
TUDIIEKTPUKH"

DNEeKTPUYECKUI TOK B METaIaX,
JKHAKOCTIX M T'a3ax

DrexTpuyecKas Lemnb U €€ COCTaBHbIE
Y4acTH

Cuna toxka. JlaboparopHas pabora
"N3MepeHue U peryaupoBaHUe CUJIbl TOKA"
OnexkTpuueckoe HanpspkeHue. Bonprmerp.
JlaGoparopHas padota "M3mepenue u
pEryaupoBaHuE HaNpsHKeHus"
ConpoTuBIIEHUE TPOBOJIHUKA. YIETBHOE
COIIPOTHBIICHHE BEIIECTBA

JlaboparopHas pabora "3aBUCHUMOCTh
AIIEKTPUIECKOTO COTPOTUBIICHUS
NPOBOJHUKA OT €TO JJTUHBI, IJIOIA T
MIONIEPEYHOTr0 ceYeHus u Marepuaa”
3aBUCUMOCTD CHJIBI TOKA OT HAIPSKEHHUS.
3akoH Oma 11 y4acTKa Lenu
JlaGopatopnas pabora "VccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UITYIIETO Yepes

0.5

0.5

https://m.edsoo.ru/SXWWOSWIJ5

https://m. ISIMP3J3M
https://m.edsoo.sw/QSWUTCKVT
https://m ZHMKZM4

https://m.edsoo.ru/E4CO0OOYPE

https://m.edsoo.rt/ROW7KUDDO

https://m LHH7UNJI

https://m.edsoo.ru/X7POJOFGH

https://m.edsoo.ru/ESUOSPCAG

https://m.edsoo.ru/4IDASGZNX

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5STHIN3RM



https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
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54

55

56

PE3HCTOP, OT CONMPOTUBIICHHSI PE3UCTOPA U
HaIpsKEHUS Ha pe3uctope”
[TocnenoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOTHIKOB

JlaGopatopnas padota "[IpoBepka mpaBuia
CIIOXKEHUS HAPSHKEHUH MpU
MOCJIEZIOBATEILHOM COSAMHEHUU JBYX
pe3ucTopoB”

JlabGopatopnas pabota "I[IpoBepka mpaBuia
JUISL CHJIBI TOKA MIPU MapaljieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenwe 3a1a4 Ha MpUMEHEHUE 3aKOHA
Owma 17151 pa3InIHOTO COCTUHEHHUS
IIPOBOTHUKOB

PaboTta 1 MOILITHOCTH MEKTPUIECKOTO TOKA.
3akon [[xoyns-Jlenua

JlaGopatopnas padota "OnpenencHue
paboThl U MOUTHOCTHU AJIEKTPUUECKOTO
TOKa"

DNEeKTpUYECKHUE IIENH U MOTPEOUTENH
3JIeKTpUYeCcKoi 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE

ITocTossHHBIC MATHUTHI, UX B3aUMOJCHCTBHE
VYpok-uccnenoanue "M3yuenue noueu
MMOCTOSHHBIX MarHUTOB"

MaruauTtHoe nojie. MarautHoe nosie 3emMin
Y €T0 3HAUYCHHUE JJII )KU3HU Ha 3eMIIe

https://m.edsoo0.ru/HJ990Q3493

https://m.eds00.1w/VO3VYPOTS

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ774

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92VE8IHA

https://m.edsoo.ru/1L3KZ2XT.M

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RIQOR

https://m.edsoo.ru/R3IXXJCRVK



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
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63

[ToaroroBka K KOHTPOJILHOK pabOTE TIO
TeMe "DIEKTPUUYECKHE 3apsibl.
3apsKEHHBIE TENA U UX B3aMMOJCHCTBHS.
[TocTossHHBIN 2IEKTPUYECKUH TOK"

KonTponrsnas pabora 1o reme
"OnexTpuueckue 3apsaapl. 3apsKEHHbIE
TeJla ¥ uX B3anMoiecTBUS. [1oCTOSHHBIN
anekTpudeckuii Tok" / Beepoccuiickas
nmpoBepovHast paboTa

PesepBHblit ypok. Pabora ¢ TekcTamu 1o
teme "IloCcTOSHHBIN 2IeKTpUIeCKHid TOK" /
Bcepoccuiickas nmpoBepodHas padota

OmneIT OpcTena. MarauTHoe nosne
ANIEKTPUUECKOT0 TOKa MarHuTHoe nose
KaTyLIKU C TOKOM

[TpuMeHeHnE 3JICKTPOMArHUTOB B TEXHHKE.
JlaboparopHas pabora "U3ydyeHue
JEHCTBUS MATHUTHOTO TIOJISl Ha POBOHUK
¢ TokoM"

DJeKTpOABUraTelb HOCTOSIHHOTO TOKA.
Hcrnionb3oBaHue 3IEKTpOABUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHcnopre. JlaboparopHas padora
"KoHCTpyHnpoBaHue U U3y4yeHHe paboThl
aNieKTpoaBUrarens"

OnbiTel Papajnes. 3akoH
3NIEKTPOMAarHUTHON MHAyKIuU. [IpaBuio
Jlenua

0.5

https:/m RTA1IBI

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo0.ri/7VYQODMFEN

https://m.edsoo.ru/YSDW34FV0



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Onekrporenepartop. CriocoObl OTyICHHS
ANEKTPUYECCKOW SHEPTHH. DIICKTPOCTAHIINHI
Ha BO30OHOBJISIEMBIX UCTOYHHUKAX SHEPTHU
[TonroToBKa K KOHTPOJIBHOHM paboTe MO
TeMe "DJIEeKTPUIECKHE U MATHUTHBIE
SIBIICHUS "

KonrtponsHas paborta mmo teme
"DnexkTpuuecKre U MarHUTHBIE sIBJICHUA"
Peseprubriit ypok. Paborta ¢ Tekcramu mo
teme "TemtoBele siBiaeHUs"

PesepBHelit ypok. Pabora ¢ Tekcramu 1o
teMe "MaruuTHbie siBIICHUS"

68

14.5

https:/m LM1 D7A

https://m FSOPNC8B

https://m.edsoo.rt/APBXXTADS

https://m.edso0.ru/4B8GKYQ1X

https://m.edsoo.rw/ISHXTLILTXX


https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne i/

10
11

Tema ypoka

Mexanunueckoe qBuKeHue. MarepuanbHas
TOYKA

Cucrema orcuera. OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBMKEHUS

PaBHOMEpHOE IPSMOIMHEWHOE JBUKEHUE
HepaBHomepHoe nipsiMoanHeitHoe
nBukeHue. CpeHss 1 MTHOBEHHAs
CKOPOCTb

[IpssMonuHETHOE paBHOYCKOPEHHOE
JBH)KCHHUE. YCKOPEHHE

CxopocThb NpSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBIDKeHUS. [ paduk
CKOpPOCTH

JlabopatopHas pabora "OmnpeneneHue
YCKOpPEHHUS TeJia IPU PaBHOYCKOPEHHOM
JIBIOKEHUH IO HAKIOHHOU INTIOCKOCTH"

CBoOoxnoe nagenue tein. Onbirel [Nanmuies

PaBHOMEpHOE ABMKEHHUE MO OKPY>KHOCTH.

[Tepuon u wacrora obpamienus. Jlunelinas u

YIJIOBasi CKOPOCTH
LleHTpOoCcTpeMUTENBEHOE YCKOPEHHE

IIepBeb1ii 3akoH HeroToHa. Bektop cuiibl

KoanyecTBo 4yacoB

Bcero

Kontpoabubl
e padoThI

IIpakTHYeckn
e padoThl

JJieKTpoHHbIe HU(POBbIE
o0pa3oBare/ibHbIe pecypchl

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

https://m.edsoo.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO

https://m. rw/HXCDF3Z

https://m.edsoo.ru/1KKINJFOS

https://m.edsoo.ru/NMQA4GGEQ

https://m. rw/PVRBIDTTH

https://m.edsoo0.:uw/OSLEGWEZY
https:/m T4DTURL3K


https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
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14

15
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20

21

22

23

24

25

26

Bropoii 3akon HeroToHa.
PaBHopeiicTByIOIIas cuna

Tpetnii 3akoH Herotona. Cynepno3unus cui

Pemenue 3a1a4 Ha mpuMeHEHHE 3aKOHOB
Hrrotona

Cuna ynpyrocrtu. 3akoH ['yka
Pemenue 3amay no teme «Cuia ynpyroctu

JIaboparopHas pabota «OmnpenencHue
KECTKOCTHU TIPYKUHBD)

Cuna tpenus

Pemenue 3anau no reme «Cuiia TpeHUSD
JlaGopatopHas pabota "OnpenencHue

K023 PUIHEeHTa TPEHHSI CKOIBbKEHHS"
Pemenue 3anau nmo teme "3akonsl HeroToHa.
Cuna ynpyroctu. Cuna tpeHus"

Cuia TSXKEeCTU U 3aKOH BCEMUPHOTO
TATOTCHUS. YCKOPEHUE CBOOOIHOTO MaICHHS
VYpok-kondepennus "J[BrkeHnue Tea BOKPYT
rpaButanroHHoro neHrpa (Conxeunas
cuctema). ['amakTuku"

Pemenue 3anau no teme "Cua TSDKECTH U
3aKOH BCEMHUPHOTO TATOTEHUS"

[lepBas kocMHUuecKasi CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBeCHe MaTepHaIBHOW TOUKH.
AbcomoTHO TBEPIOE Tenno. PaBHOBeCcHe
TBEP/OTO TeJa C 3aKPETIEHHONW OChIO
BpaimieHus. MomeHT cumbl. LleHTp TsxecTn

https://m.edsoo.ru/5SA28NGVEV

https://m.edsoo.ru/XPFYG64RM

https://m.edsoo.ru/GEM2S4HK9

https://m.edsoo.ru/BHBXXRIJO
https://m.edsoo.ru/HMLIAMNI12

https://m.edsoo.ru/T4PAJAFV1

https://m.edsoo.ru/B4AWPRASI7
https://m.edsoo.ru/PJDH2DCIT

https://m.eds00.rui/CS6RDEK X8

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo0.ru/BLGGQ9259

https://m.edsoo.ru/VO2GVE8YAT

https://m.edsoo0.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459



https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
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37

PaBHOBecHe MaTepraJIbHOW TOYKH.
AbcomoTHO TBEPIOE Tesno. PaBHOBeCcHe
TBEPAOTO TEJIA C 3aKPETUIEHHON OChIO
BpaieHusi. MomeHT cuibl. LleHTp TsxecTn

Pemenue 3ama4d mo TeMe "MOMEHT CHIIEL.
Hentp TsixecTH"

[TonroToBka Kk KOHTPOIBHOM paboTe MO Teme
"MexaHH4eCKOE ABMKECHHUE.
Bsaumoneiicteue ten"

KonTponwsHas pabora mo reme
"MexaHnuecKoe NBMKCHHUE.
BsaumoneiictBue ten"

Nwmnynse tena. UMnynbsce cuiibl. 3aKoH
COXPaHEHUS UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCHCTBUE

Pemenue 3anau no reMe "3akoH COXpaHEHUs
uMmImysibca"

VYpok-koHdpepennus "PeakTuBHOE IBHKEHNE
B MPUPOJE U TEXHUKE"

Mexanuueckas paboTa U MOLUIHOCTb

PaGora cuibl TSXKECTH, CUITBI YIPYTOCTH U
CUJIBI TPEHUS

Jlaboparopnas pabota «OnpeneneHue
paboThI CHIIBI TPEHUS TIPU PABHOMEPHOM
JBUKEHUHU TeJla N0 TOPU3OHTAILHOM
MTOBEPXHOCTH

CBs13b sHepruu U pabotsl. [loreHnmansHast
SHEPIUst

https://m AMOQWA4SL

https://m.edso0.ru/0QJSN205C

https://m.edsoo0.ru/8D7SUVXSJ

https://m.eds00.1ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD?2

https://m.edsoo.rt/LOOGEHEF9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7LSEF



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
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Kunernueckas sneprus. Teopema o
KMHETUYECKOW dSHEPI U

3aK0oH COXpaHEHUs YPHEPTUU B MEXaHUKE
Jlabopatopnas pabota «/3yueHue 3akoHa
COXpaHEHUs SDHEPTUM»

KonebarenpHOE ABMKEHUE U €TO
XapaKTePUCTUKU

3aryxaroriue konebanus. BoiHy)aeHHbIE
konebanus. Pezonanc

MaremaTu4eCcKkuil U MPYKUHHBIA MasTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHuil OT KEeCTKOCTH
MIPYKUHBI U MAaCCHI TPy3a»

[IpeBpaieHne sHeprun Npu MEXaHUYECKUX
KOJIeOaHUAX

JlaboparopHas padbota «OmnpenencHue
YaCTOTHI U TIEPHO/Ia KOJIeOaHU| TPy KHUHHOTO
MasITHUKa)

JIaGoparopHast pabota «IIpoBepka
HE3aBUCUMOCTH IepHo/ia KoslebaHuii rpysa,
MOJIBEILICHHOTO K HUTH, OT MacChl rpy3a»
Mexannueckue BonHbl. CBOMCTBA
MexaHn4yeckux BojiH. [IpogonbHbie
MIOTIEPEYHbIE BOJIHBI

VYpok-koHdepenius "MexaHndecKrue BOJTHBI
B TBEpOM Tese. CeiicMuuecKre BOJIHbI"

3By1(. PaCHpOCTpaHeHI/IC " OTPAKCHUC 3BYyKa

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/0TVK8KIXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m rw/FVIY2N

https:/m.edsoo.ru/6 YGEHWSDT

https://m.edsoo.ru/QHBQ3USXV

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDBS


https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
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VYpok-uccnenosanue "Habmogenue
3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC
VYpok-koHdpepenmus " YabTpa3sByk U
nH(]ppa3BYK B IPUPOJIC U TEXHUKE"
[TonroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe
"3akoHbI coXpaHeHUs1. MexaHn4yeckue
KoJieOaHus ¥ BOJHBI"

KonTponbHas paboTa 1o teme "3aKkoHbI
cOXpaHeHHUs. MexaHnueckue Konebanus u
BOJIHBI"

DIEeKTPOMarHuTHOE TOJIe.
DIEeKTPOMAarHUTHBIEC BOJIHBI

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH
VYpok-koudepennus "llkamna
2JIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBanue
ANEKTPOMArHUTHBIX BOJIH ISl COTOBOM
cBszu"

Ypoxk-uccienoanue "M3yyenrue cBOMCTB
AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
MOOMIIBHOTO TenedoHa"

Pemenue 3a1au Ha ornpeiereHre YacTOThl U
JUIMHBI 3JIEKTPOMAarHUTHON BOJIHBI
DNeKTpOMarHuTHas MpUpoJa CBETA.
CxopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.rw/AU3Z0S07U
https://m YAJA M
https://m.e 1uw/ZVD7744VH

https://m.edsoo. W/ KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.rut/SHN7BSEB4

https://m.edsoo.rt/ WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX



https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
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Hcrounnku ceera. [IpsamonnHeiiHoe
pacnpoctpaHeHue cBeta. 3armenust ConHua
u JlyHsl

3aKoH OTpa)keHUs cBeTa. 3epkasa. Pemenne
3a]a4 Ha IPUMEHEHHUE 3aKOHa OTPAKEHUS
cBeTa

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKoH MMPEIOMIICHU
CB€Ta

[TonmHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO
OTPaKCHHS B ONITUYECKUX CBETOBOIAX
JlaboparopHas pabora "MccnenoBanue
3aBUCHMOCTH YIJIa MPEJIOMIICHHS CBETOBOTO
Jyd4a OT yIila MaJeHUs Ha TPaHKIEe

nn

"BO30yX-CTEKIJIO

VYpok-kordepenius "Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBA3L"

JIunazel. OnTHYeCcKas CUila JIMH3bI
[TocTtpoenune n300pa>keHUil B TMH3aX
JlabopatopHas pabora "OmnpeneneHue
(hOKYCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI
coOuparoiei TUH3bI"

VYpok-koHdpepenuus "Onrtuyeckue
JIMH30BBIC TIPHOOPHI"

I'ma3 xak ontudeckas cucrema. 3peHue
VYpok-koudepennus "edexrtsr 3perns. Kak
COXpaHUTh 3peHue"

https://m LIADWAX

https://m.eds00.rt/QONUKCDO
B

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZTHVO6E2W

https://m.edsoo.ru/R80OIT10S

https://m.edsoo.ru/0L9F637ZRU

https://m.edsoo.ru/ZV7021L.97F
https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo0.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.:u/ZKWLQ3CHI


https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
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Pasnoxenue Oenoro cseta B criekTp. ONbITHI
Hprorona. CrioxkeHue CreKTpaabHbIX
uBeToB. Jlucnepcus ceera

JlaboparopHas padota "OmbITH IO
Pa3IOKEHHIO OENIOT0 CBETA B CIEKTP U
BOCIIPUATHIO I[BETA IPEIMETOB MIPH UX
HaOJIOIEHNH Yepe3 BETOBbIE QUIBTPHI"
VYpok-npakTukyM "BosHOBBIE CBOMCTBA
CBeTa: Jucrepcus, HHTeppepeHns u
mdpakius”

OmnsiTel Pe3epdopna u miianerapHast Moziesb
aTomMa

[Toctynarst bopa. Moneins aroma bopa
Hcnyckanue v MOIVIONIEHUE CBETa ATOMOM.
KBanrtsbl. JIuneiiuarsie ciekTpsl
VYpok-npaktukym "Habnronenne criekTpoB
HCITyCKaHus"

PagnoaxkTuBHOCTD U €€ BUIBI

Crpoenne atoMHoOrO0 siapa. Hyknonnas
MOJIEIb

PannoakruBHble peBpauieHus. Mzoronst
Pentenue 3amau no teme: "PaanoakTUBHBIE
npespaiieHus"

[Tepuon nonypacnana

VYpok-koHpepennus "PagnoakTuBHbIC
W3JIy4eHUs B IPUPOAE, METULIUHE, TEXHUKE"

AnepHele peakiuu. 3aKOHBI COXPaHEHUS
3aps10BOTO U MaCCOBOTO YUCEN

https://m ZPREN4D

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.eds00.1u/P9220QVFIV
https://m.edsoo.ru/OBJPHEQOG?2

https://m.edsoo.ru/MILRTHPCO

https://m.edsoo.ru/7NCLNW296

https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVESKOFK

https://m.edsoo.ru/RA796TPSP

https://m.edsoo.ru/WX2HQP2S6

https:/m ZD E

https://m.eds00.ru/X1J4002C4

https://m 2XMK!


https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
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97

DHeprus CBsA3M aTOMHBIX sifiep. CBs3b MacChl
Y DHEPTUH

Pemenue 3anau no teme "SAnepusie
peakiuun"

Peaknuu cuHTe3a U neneHus saep.
Uctounuku sneprumn ConHua v 38E31
VYpoxk-koHbpepeHmus "SAnepHast sHEpreTUKa.
JleficTBHs palMOaKTUBHBIX U3Jy4YECHUH Ha
KUBbIE OpraHU3MBbI"

[TonroToBka K KOHTPOJIBHOM paboTe MO TeMe
"D11eKTpOMarHuTHOE MoJe.
DNeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
sIBJICHUS"

KonTpoabsHas pabora 1mo reme
"DeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
saBiIeHus"

[ToBTOopenue, 06061meHue. JlaboparopHbie
paboTsl o kypcy "B3aumoneiicteue ten"

[ToBropenue, 0600meHue. Pemenne
PACYCTHBIX U KQYCCTBCHHBIX 3aJa4 110 TEMC
"TenmoBbie iponecch”

[ToBropenue, 0606meHue. Pemenne
pacCUETHBIX ¥ KAYECTBEHHBIX 33134 110 TeMe
"KII/] TeruioBeIX qBurarenei"”
[ToBTOpenue, 0606meHNE. Penenne
pacueTHBIX M Ka9YeCTBEHHBIX 3a/1a4 [0 TeMe
"KIIJI anexkrpoycTaHoBOK"

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/0D4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m T F

https://m.edsoo.ru/TBOXBITUOQ

https://m.edsoo.ru/SUTJAFD6U

https://m.eds00.ru/2GFCLJOJJ

https://m.edsoo.:u/MMINLZOSQ

https://m.edsoo.ru/H7HKU30G3
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https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

[ToBTOpenue, o6o0uieHue. JlabopaTtopHbie
paboTel o Kypcy "CBeToBbIe siBIeHU"

IToBropenue, 06061menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXpPAHEHUS B
MexaHuke"

[ToBTOpenue, 0606meHue. Pabora ¢
TekcTtamu 1o Teme "KomeOaHus u BOIHBI"
[ToBTOpenue, 06006meHue. Padora ¢
TexcTaMu 1o TeMe "CBeTOBEBIE BIICHUA"
IToBropenue, 06061menue. Pabora ¢
TekcTamu 1o teMe "KBaHToBas U siepHas
¢uznka"
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https://m.edso0. w/L3IYKVIINT

https:/m LG3271

https://m.e JW/WTIE16NUS
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https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILEI'O OBPA3BOBAHUSI

7 KIIACC

Kox
NpoBePsSIEMOro
pe3yJibTara

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

HCIIOJIBb30BATh U3YYCHHBIC ITIOHATHUA

Pas3siiniaTrhb SABJICHUA II0 OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX TAHHOC (1)I/IBI/I‘IGCKOC SABJICHHUC

pacrno3HaBaTh TMPOSBICHUE U3YyUYEHHBIX (PU3NYECKUX SIBICHUH B
OKpY>KalollleM MHpe, B TOM 4YHucCie (pU3MYECKue SBICHUS B MPHUPOAE,
IPU 3TOM MEPEBOAMUTH MPAKTHUUECKYIO 3a7jady B yueOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUBNICCKUX SIBICHUN

ONHKCHIBaTh HW3y4YEHHbIE CBOMCTBA Tel U (PU3HYECKUE SBICHHA,
UCHONb3yd (U3NYECKUE BEJIWYUHBI, MPU ONHUCAHWU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICH HCIOJIB3YEMbIX BEJIWYMH, UX
0003HaueHUsl U eIUHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTHh (HOPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIMYUHY C JAPYTMMHU
BEJIMYMHAMHU, CTPOUTh TIpapuKd  M3YYEHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘leCKI/IX BCJINYHH

XapaKTCPHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG ABJICHUA W ITPOLECCCHI,
HCIOJIB3Yysd H3YUYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'IPIpOBKy 3dKOHa MW  3allMiCbhbIBATh €ro MAaT€MaTH4YCCKOC

BBIPAKEHUE

OOBSCHATh (PU3NYECKUE SBICHHS, MPOLECCHl M CBOWCTBA TEN, B TOM
Yyhclle U B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIIATL MNPUYUHHO-CICACTBCHHLIC CBA3U, CTPOHUTH
oObsicHeHne u3 | — 2 JOrMYecKWx IaroB ¢ omopoid Ha 1 — 2
U3YUYCHHBIX CBONCTBA (PM3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMECPHOCTH



1.7

1.8

1.9

1.10

1.12

1.13

1.14

peuare pacyéTHble 3a7aud B 1 — 2 NEWCTBUS, UCIIOJIB3YSI 3aKOHBI U
dbopmyibl, cBA3bIBatOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHMS 33Jaud  3alUChIBaThb KpaTKO€ YCJIOBHE, TIOACTAaBIAThH
¢u3nueckre BEIMYUHBI B OPMYJIbI U MPOBOAUTH PAcUEThI, HAXOIUTh
CIIPABOYHBIE JIaHHBIE, HEOOXOIMMBIE NIl PEIIECHUs 3a/ad, OLlEHUBATh
PEATMCTUYHOCTD MOJIy4eHHON (PU3NUECKOM BETMUMHBI

pacrno3HaBaTh MPOOIEMBbl, KOTOPhIE MOXKHO PELIUTh MPU MOMOIIU
(¢U3NUEeCKNX METOAOB, B OINHMCAHUU HWCCICAOBAaHHS BBIIEIATH
MIPOBEPSIEMOE  TMPEAIOIOKEHNE (rumotesy),  pa3nuyarb U
MHTEPIIPETUPOBATH MOTYUYEHHBIN PE3yabTaT, HAXOANUTh OIIMOKHU B XOJ€
OIBITA, ENATh BBIBO/BI IO €T0 pe3yJibTaTaM

MPOBOJIUTH OMbBITHl MO HAOMIOACHHUIO (U3MUECKUX SIBICHUN WU
¢u3uueckux  CBOMCTB  Telm:  (OpMYIUpOBaTh  MpOBEpsieMble
NPEINONOKEeHHUs, coOupaTh  YCTaHOBKY M3  MPEIIOKEHHOTO

000pyIOBaHus, 3aMUCHIBATH X0/ OTBITAa U (POPMYIUPOBATH BHIBOJIBI

BBITNIOJIHATh NPSMbIE HW3MEPEHHUS C HCIOJb30BAaHUEM AHAJIOIOBBIX U
nu(poBbIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS NPUOOPOB C yUETOM

3aJJaHHOI a0CONIOTHOM MOTPELIHOCTH U3MEPEHU I

MPOBOJIUTh  HMCCIENIOBAHUE  3aBUCUMOCTH  OJHOW  (hHU3HUECKOM
BEJIMYMHBI OT JApPYrod C HCIOJb30BAaHUEM TNPSIMbBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOTO HCCIIEOBaHUsA, COOMPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHUS, CIIeAysl NPEITI0KEHHOMY IUIaHy,
bukcupoBaTh pe3yabTaThl MOTYYEHHOW 3aBHCUMOCTH (PU3NYECKUX
BEJIMYMH B BHUJE MPEJIOKCHHBIX TaOIUI] U IpaUKOB, I€7aTh BHIBOIBI

110 pE3yJibTaTaM HUCCIICIOBAHUS

IPOBOJIUTH KOCBEHHBIC H3MEpEeHHs (PU3NYECKUX BEIWYMH, CIEAYyS
NPEJIOKESHHOM MHCTPYKIMH: TIPU BBIMOJIHEHUH U3MEpEeHH coOnparhb
IKCIICPUMEHTAIIFHYIO YCTAaHOBKY M BBIYHCISTH 3HAYCHHUE HCKOMOM
BCJIMYHHBI

coOmonaTh MpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢
n1abopaTopHBIM 000PYIOBaHUEM

YKa3bIBaThb IMPUHIUIIBL HeﬁCTBHﬂ HpI/I60p0B u TEXHHUYCCKUX
YCTPOMCTB, XapaKTepU30BaTh NPUHLIUIBI JCHCTBUS M3yYCHHBIX

npuOOpPOB M TEXHUYECKUX YCTPOHUCTB C IOMOINBIO WX OIMCAHHS,



1.15

1.16

1.17

1.18

1.19

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yiabrara

UCIOJIb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOUMbIE
¢u3nuecKre 3aKOHbI 1 3aKOHOMEPHOCTH

OPUBOIUTH TNpUMEpPHl (HAXOIUTb HHGOPMALUIO O IpUMeEpax)
MPAKTHYECKOT0 UCIOIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEAHEBHOU
KHU3HM U1 oOecriedeHuss O€30MacHOCTH TpU  OOpallleHHuH ¢
npubopaMy M TEXHHYECKUMHU yCTPOUCTBAMH, COXPAHEHUS 3I0POBbSI U

CO6J'IIOI[€HI/IH HOPM 35KOJIOTHYICCKOI'O ITIOBCACHUS B Opr}KaIOH_[eﬁ cpeac

OCYILECTBIATh OTOOP MCTOYHUKOB MH(poOpManuu B cetd MHTepHer B
COOTBETCTBUM C 3aJ@HHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MUMEIONIUXCS 3HAaHUM M IYTEM CPABHEHMS DPA3JIMYHBIX HCTOYHHKOB
BBIJICNIATE MH(POPMAIUIO, KOTOpas SBISETCS MNPOTUBOPEUUBON WU

MOKET OBITh HEJTOCTOBEPHOM

UCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOIIOMYJISIPHYIO ~ JIUTeparypy  (pU3MUYEecKoro  copaepkaHus,
CIpaBOYHbIE MaTepuajbl, pecypchl ceTu VHTepHeT, BIaxeTh
npuéMaMM KOHCTIIEKTHPOBAHMs TEKCTa, Mpeodpa3oBaHus UH(OpMaLUU

13 OIHOW 3HAKOBOW CHUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHBIE KPATKUE NMUCbMEHHBIE U YCTHBIE COOOLECHUS
Ha OCHOBE 2 — 3 UCTOUYHUKOB MH(POPMAIMH (HPU3UUECKOTO COJCPKAHNUS,
B TOM 4HCJI€ IMYOIUYHO JEJIaTh KpaTKHe COOOLICHHs O pe3ysbTarax
IOPOEKTOB MM Y4eOHBIX MCCIEIOBaHUN, NpU 3ITOM TI'PaMOTHO
UCTIONIb30BaTh M3YYEHHBIH MOHATUHHBIN ammapar Kypca (U3HKH,

COIIPOBOXKIAATH BBICTYIIJIICHUC Hpei’:eHTaHHeﬁ

IIPYU BBITIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIEIOBaHUM pacrpenensiTh
00513aHHOCTHU B TPYIIIIE B COOTBETCTBUU C MTOCTABJICHHBIMH 33]]auaMH,
CJIEINTHh 32 BBINOJHEHUWEM IUIAHA JACHCTBUM, aJ€KBaTHO OLIEHUBATH
COOCTBEHHBI BKJIAJ B JACITENBHOCTh TPYNINbBI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBASI MHEHHE

OKPY KaIOIINX

IIpoBepsieMble NpeIMeTHbIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOI0 001Iero 00pa3oBaHust



1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

HCII0JIBb30BATh IOHATHUA

pas3iiniaTrb SABJICHUA II0 OIMMMCAHUIO HUX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX OAHHOC (I)I/IBI/I‘IGCKOG SABJICHHUC

pacro3HaBaTh TMPOSBICHUE U3YyUYEHHBIX (UINYECKUX SIBICHUN B
OKpY>KalolleM MHpe, B TOM 4ucie (pU3nyecKue SBICHUS B MPHUPOAE,
IpU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7lady B y4eOHYIO, BBIIENATH

CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKN) PUBNICCKUX SIBICHUN

ONHKCHIBaTh HW3y4YEHHBIE CBOMCTBA Tel U (U3WYECKUE SBICHHA,
UCHONBb3yd (U3NYECKHE BEJIWYUHBI, MPU ONHUCAHWU MPABHIBHO
TPAaKTOBaTh  (U3WYECKHH  CMBICT  HCIOJB3YEMbIX  BEJIMYUH,
0003HaueHUsl U eIUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTHh (HOPMYJIbL,
CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTHMMHU
BEJIMYMHAMHU, CTPOUTh TIpapuKd  M3YYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/IIIGCKI/IX BCJINYHH

XapaKTCpU30BaThb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W ITPOLECCCHI,
HCIIOJIB3Yysd H3YUYCHHBLIC 3aKOHBbI, IIpM O3TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/II)OBKy 3dKOHa W  3aIllMCbhbIBATh €ro MAaT€MaTH4YCCKOC

BBIPA)KCHHE

06’b$ICHSITB (bl/ISI/I‘-ICCKI/Ie npoueccm 158 CBOﬁCTBa TCJI, B TOM 4YHCJIC U B
KOHTEKCTE CHUTyalldd MPaKTHKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJIATH HpI/I‘-II/IHHO-CJICILCTBeHHBIe CBA3U, CTpOI/ITB 06’b$ICH€HI/IC nu3 1
— 2 JOTMYECKHMX IIaroB ¢ MOMOIIbK0 | — 2 W3y4YEeHHBIX CBOMCTBA

¢bu3nUecKuX sIBICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemarbh pacy€THble 3aJa4u B 2 — 3 JEHCTBUSA, MUCIONb3Yyd 3aKOHBI U
dbopmMyIibl, cBsI3bIBatONIME (GU3UUECKHUE BETUYHHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3aJa4 3alIUChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTATOK
JaHHBIX JJI pelIeHus 3a7add, BbIOMpaTh 3aKOHBI U  (QOPMYIIBI,
HeoOXoAuMbIe 7Sl €€ pelIeHus, MPOBOAUTh Pacu€Thl U CPABHHUBATH
MOJIyYCHHOE 3HAaYeHHE (PU3NYECKON BEJMYMHBI C W3BECTHBIMU

JaHHBIMH

paciio3HaBaTb HpO6J’I6MLI, KOTOPBIC MOXHO PCHIUMTL IIpU ITOMOIIH
(1)I/ISI/I‘~I€CKI/IX MCTOAOB, UCIIOJIB3YyAd OIMMCAHUC UCCIICAOBAHNMA, BLIACTIATH
MMPOBCPACMOC IPCAINOIOKCHHUC, OLCHUBATH IIPABHUJIBHOCTL IIOpPAAKa

MMPOBCACHHA UCCICAOBAHUSA, ACJIaTh BbIBO/IbL



1.9

1.10

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOJUTH OMNbBITBl MO HAOMIOACHHIO (DU3MUECKUX SIBICHUN WU
¢u3uueckux  CBOHMCTB  Ten:  (OpMyIUpOBaTh  MPOBEpsieMble
NPEINONOKEHHUs, coOuMpaTh  YCTaHOBKY M3  IPEIIOKEHHOTO

O60py,Z[OBaHI/I$I, OIIMChIBATh XO/ OIIbITa U (bOpMy.]'IPIpOBaTB BBIBOJBbI

BBIIIOJIHATh IIPSAMBIE U3MEPEHHsS C MCIOIB30BAHUEM aHAJIOTOBBIX
npuOOPOB M TATYNKOB (PU3UUECKHUX BEIMYUH, CPABHUBATH PE3YJBTATHI

U3MEpeHH ¢ yuEToM 3aJaHHON aOCONIOTHOM MOTPEITHOCTH

MPOBOJAUTL  HMCCIIEIOBAaHWE  3aBUCUMOCTH  ONHOW  (DU3HWUECKOM
BCJIMYUHBI OT I[perfI C HCIIOJIB30BAHUEM HpHMbIX H3MepeHHﬁI
MJIAHUPOBATh HCCIICIOBAaHUE, COOMpPATh YCTAHOBKY W BBITIOJIHATH
U3MEpPEHUs, CIIeAysl PEIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YJIbTaThI
MOJIYYCHHOM 3aBUCUMOCTH B BHAE TaOmuI W rpaduKoB, AelaTh

BBIBOJIbI 110 PE3YJIbTATaM UCCJICAOBAHUA

OPOBOAMTH  KOCBEHHBIE  H3MEPEHUs  (PU3MYECKUX  BEJIMYHMH:
IUTAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY,
ciaenyss IPENJIOKEHHONM HWHCTPYKLUUH, U BBIYUCIATH 3HAYCHUE

BCJIMYNHBI

coOnrofaTh IpaBWJla TEXHUKU O€30MacHOCTH mpu pabore ¢

J1a00paTOPHBIM 000PYTI0OBAaHUEM

XapaKTepU30BaTh MPHUHIMIBI ACHCTBUS HM3YYEHHBIX NpPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OIMNUCAHMS, HCIOJb3YS
3HaHHA O CBOICTBaxX (U3MUECKUX SIBIEHUH U HEO0OXOJUMbIe

¢u3nUecKre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIILHbBIE
npuOOpbI MO CXeMaM U CXEMaTHYHBIM PHCYHKaM, COCTABIIATH CXEMBbI
IEKTPUUECKUX LENEeH C IOCIENOBATEIbHBIM U IapaJluIeIbHbIM
COEIVHEHUEM  IEMEHTOB, pa3ndas yCIOBHblE 00O3HAYEeHHUs
JJIEMEHTOB JIEKTPUYECKUX Lenen

OPUBOIUTH TMpUMEphl (HaXOIUTh HWHGPOPMALUIO O TIpUMepax)
MPAKTHYECKOT0 UCIOIb30BaHUs (PU3NUECKUX 3HAHUHM B MOBCEAHEBHOU
KHU3HM U1 oOecriedeHus O€30MacHOCTH MpU  OOpallleHuH ¢
npubOpaMy M TEXHHYECKUMHU yCTPOUCTBAMH, COXPAHEHUS 3I0POBbSI U

COGJ’IIOI[CHI/IH HOPM 35KOJIOTHYCCKOI'O ITIOBCACHUS B Opr>KaIOHleﬁ cpeac

OCYHICCTBJIATH IIOUCK PIH(bOpMaI_[I/II/I (bI/I3I/ILIeCKOFO COICPIKaHUA B CCTHU

HHTepHeT, Ha OCHOBE MMEIOLIUXCA 3HAHUM M NYTEM CpPaBHEHUSA



1.18

1.19

1.20

9 KUIIACC

Kon
NpoBePsieMOro
pe3yiabrara

1.1

1.2

1.3

1.4

JOITOJIHUTECIBHBIX HNCTOYHHMKOB BbIACIATH HHq)OpMaIII/IIO, KOTOpas

ABIIACTCA HpOTHBOpC‘-IHBOfI WA MOXET OBITh HCHOCTOBepHOﬁ

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4eOHbIX 3alaHui
HAyYHO-TIOMYJISIPHYIO ~ JIUTeparypy  (DU3UYECKOTO  COIepiKaHus,
CIPAaBOYHBIE MaTepuaibl, pecypcel ceTu VIHTepHEeT, BIaneTh
npuéMamMy KOHCTIEKTHPOBAHHSI TEKCTa, MPeoOpa3oBaHus HH(OpMAIUU

U3 OJTHOM 3HAKOBOM CHCTEMBI B PYTYIO

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEHUS,
0000mass WHGOPMAIUIO U3 HECKOIBKHX HCTOYHHKOB (DU3MUECKOTO
CONEepKaHUsi, B TOM 4YHUCIEe NyOIWYHO NPEACTAaBISATh PE3yIbTaThl
MPOEKTHOM WJIM UCCIEHOBATENbCKOM JAECATEIBHOCTH, MPH 3TOM
rpaMOTHO MCIIOJIb30BAaTh M3YYEHHBIM MOHATUWHBIA amnmapar Kypca

(bu3uKHU, COMPOBOXKIATH BBICTYIUICHUE MPE3eHTaLUEH

IPYU BBITOTHEHUHN YYeOHBIX MPOEKTOB M HCCIEIOBAHUN (HU3MUYECKHUX
IIPOLIECCOB PaCIpesesTh 00SI3aHHOCTU B I'PYIIE B COOTBETCTBHU C
IIOCTABJICHHBIMUA  3aJladyaMHy, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JEWCTBHUI U KOPPEKTUPOBATH €0, aJICKBATHO OLICHUBATh COOCTBEHHBIIN
BKJAJ B JEATEIbHOCTb TPYNIIbl, BBICTPAUBATh KOMMYHHUKAaTHBHOE

B3aMMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTh pa3pelarb KOHPIUKTHI

IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTAThl OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl

HCIIO0JIB30BAaTh U3YUYCHHDBIC ITOHATHA

pa3in4yarb ABJICHHUA II0 OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIINUX JAHHOC (I)I/ISI/I‘IGCKOG SIBJICHUC

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUH B
OKpPY’>KaIoIlleM MHUpE, B TOM 4Hclie (pU3nUecKue SBICHUs B MPHUPOJIE,
IOpU 3TOM MNEPEBOIUTH MPAKTUYECKYIO 3a/lauyy B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOICTBA (IPU3HAKN) PU3NYECKUX SIBICHUN

ONMCHIBaTh HW3yUYCHHBIE CBOWCTBA Tel W (U3WYECKUE SBICHHA,

HCIIOJIb3Ys (1)I/ISI/IIICCKI/IC BCJIMYMHBI, IIPpHU OIIMCAHUKU IIPaBUJIBHO

TPAKTOBATb (1)I/I3I/I‘I€CKI/II71 CMBICJI HCIOJIB3YEMBbBIX BCJINYHH,



1.5

1.6

1.7

1.8

1.9

1.10

0003HaueHUsl U eIUHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTh (HPOPMYJIbL,
CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTMMHU
BEJIMYMHAMHU, CTPOUTb TIpapuKd  M3YYEHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJINYHH

XapaKTCPHU30BaTb CBOMCTBaA TCII, (1)I/I3I/ILI€CKI/IG ABJICHUA W ITPOLECCCHI,
HCIIOJIB3Yysd H3YUYCHHBIC 3aKOHBbI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'IPIpOBKy 3dKOHa MW  3allMCbhbIBATh €ro MAaTr€MaTH4YCCKOC

BBIPAKEHHE

06’b$ICHSITB (bmnqecxne npoueccm 158 CBOﬁCTBa TCJI, B TOM 4YHCJIC U B
KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTUPOBAHHOTO  XapakKrepa:
BBISIBJIATH HpI/I‘-II/IHHO-CJICILCTBeHHBIe CBA3MU, CTpOI/ITL 06’bﬂCHeHI/Ie nu3 2
— 3 JOrMYecKHX IIaroB ¢ MOMOIIbID 2 — 3 M3y4YEHHBIX CBOMCTBA

¢bu3nUecKuX sIBICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiatb pacu€THble 3aaa4d (OmMparoIMecs Ha cucteMy u3 2 — 3
ypaBHEHHWM), WCIONB3YyS 3aKOHBI W  (OPMYJbI, CBSI3BIBAIOIINE
dusznyeckue BENIUYUHBI: HA OCHOBE aHaJIMW3a YCIOBUS 3aJauu
3alMChIBaTh  KPAaTKOE YCJIOBHE, BBIBISATH HEIOCTAIOIIAE WU
M30BITOYHBIC JaHHBIC, BBIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIS PEIICHUs], TPOBOAUTH PACUETHI W OIEHUBATH PEATMCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHUA (I)HSHHGCKOﬁ BCIIMYHHBI

paciio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOXHO pPCUIUTH IIPpU ITOMOIIH
(1)I/I3I/I‘-ICCKI/IX MCTOIAOB, UCIIOJIB3Yys OIMMCAHUC UCCIICAOBAHNA, BEIICTIATH
MMPOBCPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATL IIPABUIIBHOCTL IIOpPAIKa
MMPOBCACHUA HUCCICAOBaHUA, [J€JaTb BbIBOAbI, HWHTCPHIPCTUPOBATH

PE3YIbTAaThI Ha6J'IIO,Z[eHI/II71 H OIIBITOB

NPOBOAMTH OMBITHI TIO HAOMIONCHHUIO (U3NYECKUX SIBICHUN WIH
(U3MUECKUX CBOMCTB TEJI: CaMOCTOSTEIBHO COOMpAaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 0OOPYMOBaHUS, OMUCHIBATH XOJA OMNBITA U €ro

pe3ynbTarhl, GOPMYIUPOBATH BHIBOIBI

OPOBOAUTH TPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHHUH,
ompeneNsas CpenHee 3HaueHHWe H3MepsieMor BeMHYuHBI ((OKycHOE
paccrosiHue coOuparomeil JuH3bI), 000CHOBBIBaTH BHIOOpP crocoba
u3MepeHust (M3MEPUTENILHOTO MPUOOpa)

NPOBOAMNTH HCCIECJOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIHYUH C

HCIIOJIB30BAHUCM IIPAMBIX HSMCpeHHﬁI IIaHUPOBATL HCCIICJOBAHUC,



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

CaMOCTOSITEJIbBHO COOMpaTh YCTaHOBKY, (UKCUPOBaTh PpPE3yJbTaThbl
HOJTYYEHHOM 3aBUCHUMOCTHM (PM3MUECKHUX BEJIMYMH B BHJE TaOIMLU

Fpa(i)I/IKOB, JCJIaTb BBIBOABI IO pE3yjibTaTaM UCCIICAOBAaHUA

IPOBOJIUTh  KOCBEHHBIE  M3MEpPEHHA  (U3MUECKMX  BEJIMYUH:
IUITAHUPOBATh U3MEpEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJIHATh W3MEPEHUS, CIEAys NPEIIOKEHHOM WHCTPYKIUH,
BBIYUCIIATh 3HAYCHUE BEIWYMHBI M aAHAJIU3UPOBATh IIOJIYYCHHBIC

pe3yabTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHI

coOmonaTh TpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢

1a60paTOPHBIM 000pYI0OBAaHUEM

pasIuyaTh OCHOBHBIE TNMPU3HAKM H3YYEHHBIX (U3NYECKUX MOJENei:
MarepuasbHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOUCUHBII MCTOUHUK
cBeTa, Jyd, TOHKAas JINH3a, IUIAHETapHas MOAEIb aToMa, HyKJIOHHAas

MOZCJIb aTOMHOT'O d1pa

XapaKTepu30BaTh IMPHHLUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa MX OINHUCAHMS, HCIOJIb3YS
3HAHUS O CBOWCTBaX (DU3MYECKHX SBICHUH M HE0oOXOAHMBIE

¢uznyecKre 3aKOHOMEPHOCTHU

UCIIOJIb30BaTh CXEMbl M  CXEMAaTUYHBIE PHUCYHKH HM3yUYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIbHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOIIECCOB IMPHU PEIICHUU YIEOHO-TPAKTUICCKUX
3aja4, ONTUYECKHUE CXEMBI AJIsl MOCTPOCHUS U300paKeHUN B MIIOCKOM
3epKalie ¥ coouparomiei TuH3e

OPUBOAWTL TpUMEPHl (HaXoAWTh WH(DOpPMALIMIO O TMpUMEpax)
MPaKTUYECKOTO UCTIONB30BaHUS (DU3UIECKUX 3HAHUM B MTOBCEIHEBHON
KU3HU Jnig  obecriedeHHuss Oe30MacHOCTH Tpu  oOpalieHud ¢
npudOpaMu M TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS 1
COOIONICHNS] HOPM SKOJIOTHYECKOTO MOBEICHHSI B OKPYXKAIOIIeH cpene
OCYUIECTBIATh OUCK MH(pOpMAIUU (PU3UIECKOTO COMEPKAaHUS B CETH
WNutepuetr, camocTtoaTenbHO GOPMYIUpys TOUCKOBBIMA  3ampoc,
HaxOAWThb IYTH  ONPEIAENECHUS  JOCTOBEPHOCTH  IOJYyYEHHOMU
uH(POpMAIIUM HAa OCHOBE HWMCIONIMXCS 3HAHUW W JIOTOJHUTEIBHBIX

HCTOYHHNKOB

HCIIOJIB30BATh Ipu BBIIIOJTHCHUH y‘le6HBIX Sa,Z[aHI/Iﬁ

HAyYHO-TIOMYJISIPHYIO ~ JIUTeparypy  (DU3UYECKOTO  COAepIKaHus,



1.20

1.21

CIIpaBOYHBIE Marepuainbl, pecypcbl cetu HTepHeT; Bnaxersb
npuéMaMM KOHCIIEKTHPOBAHMsI TEKCTa, Mpeodpa3oBaHus MH(OpMaLUU

13 OIHOW 3HAKOBOW CHUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE MH(OpMalMM U3 HECKOIbKUX HCTOYHHKOB (HU3NUYECKOTO
cofiep)KaHusl, MyOJMYHO TPEJICTAaBIATh PE3YNIbTaThl MPOCKTHOM WIN
MCCJIEIOBATENBCKON NEATEIBHOCTH, IIPH 3TOM I'PaMOTHO MCIOIb30BATh
U3yUYCHHBI TMOHATUHHBIA amnmapar W3ydaemoro pasaena (U3WKA U
COIIPOBOX/1aTh BBICTYIUIEHUE MpPEe3eHTaleld ¢ yuéToM 0COOCHHOCTEN

ayIUTOPUU CBEPCTHUKOB

IpY BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIIEAOBaHUN (pU3MUECKUX
MPOLIECCOB pacCIpelesTh 00sI3aHHOCTH B I'PyIIE B COOTBETCTBHU C
INOCTAaBJICHHBIMHK  3aJa4YaMU, CJICAUTH 3a BBIIIOJHCHUEM IIJIaHaA
JIEHCTBUI U KOPPEKTUPOBATH €0, aJCKBaTHO OLICHUBATh COOCTBEHHBIIN
BKJIaZA B [JCATCIBHOCTL TIPYIIIbI, BbBICTPAMBATH KOMMYHUKATHUBHOC

B3aMMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTD pa3peliarb KOHPIUKTHI



HPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA

7 KJIACC

K
o Kox

pa3aela HpOBepﬂeMble 3JEMCEHTBI COACPKAHUA
JIEMCEHTA
a

®U3UKA U EE POJIb B [IO3HAHUU OKPYKAIOILETO MHUPA

®dusuka — Hayka O npupole. SIBIEeHHS NPUPOABI.
1.1 dum3nyeckne  SIBICHUS: MEXaHHYECKHE, TEIIOBEIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BenuuMHBL.  M3MepeHue  QU3MUECKHUX
1.2 BenmmunH.  @usnueckue  mpubopsl.  [lorpemHocTh

HU3MepeHuid. MexXayHapoIHas CUCTeMa SIUHUIT

EcTecTBeHHOHAyUHBIIT METOJl TO3HAHMS: HAONIOIECHHUE,
II0OCTAaHOBKaA Haquoro BOHpOCEl, BBIABHXKXCHUEC THUIIOTEC3,
OKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OObSICHECHUE

HAOJII0aEMOT'0 SIBJICHUS
14 Onucanue GU3NIECKUX SIBICHUN C MTOMOIIBIO MOJIeNIeH

[IpakTrueckue paboThI:
H3mepenue paccTostHUM.
15 N3mepenne 00béMa KUIKOCTH U TBEPIOTO Tea.
' OrnpezienieHne pa3MepoB MaJIbIX TEl.
N3mepenne TemriepaTypbl IPU MOMOIIN KUAKOCTHOTO

TEPMOMETPA U JaT4HUKA TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHMU BEHIECTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYNbI, HX
2.1 pasmepbl. ONBITHI, JTOKA3bIBAIOLIME TUCKPETHOE CTPOCHHE

2 BEIIECTBA

JBumxenne dyactun BemiectBa. (CBA3b  CKOPOCTH

2.2 JIBW)KCHUS  YacTHUI[ C  TeMIeparypol. bpoyHOBckoe

nBuxkeHue, TudQysus




23

24

2.5

2.6

B3aHMOHeﬁCTBH€ JacCTull BEIICCTBA: ITPUTAIKCHUC U

OTTAJIKMBAaHHUC

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ia30B,
KuakocTel W TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
B3aumocBsI3p MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX
arperaTHblX COCTOSHUAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM
OC00EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTrueckue pabOThI:
Onenka puamMerpa aromMa METOAOM  pSJOB  (C
UCIoJIb30BaHuEM (hoTorpaduii).
OnbITel 1O HAONIONEHUIO TEIJIOBOTO PACIIMPEHHUs
ra3oB.
OnbiTBl MO OOHapyXeHHIO  JeHCTBHA  CHI

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBIDKEHUE U B3AUMOJENCTBUE TEJ

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

MexaHnnueckoe JIBUKCHHE. PaBHOMepHOE 51
HEPAaBHOMEPHOE IBHIKEHUE
Ckopoctb. CpenHsis CKOPOCTh NPHU HEPAaBHOMEPHOM
JBWKCHUU. Pacuér nmyTu U BpeMEHHU BUKEHUS
SBnenne uHepuuu. 3akoH MHepuuU. B3aumoneincrsue
TeJ KaK NMPUYMHA W3MEHEHUS CKOPOCTH ABUKECHUS TEIl.
Macca kak Mepa UHEPTHOCTH Teja
[InotHOCTH  BemiecTBa.  CBfA3p  IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMa BelIecTBa
Cuna xak XapaKkTepHUCTUKa B3aUMOJEHCTBHUS TEI
Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuisl c
MIOMOIIBIO THHAMOMETpA
SBnenue TAroreHusa u cuia Tskectd. Cuia TshKecTH
Ha JIpyrux mianerax. Bec tena. HeBecomocTs
Cuna TpeHns. TpeHHE CKONBKEHUS M TPEHUE IOKOS.
TpeHue B Ipupoae U TEXHUKE
CnoxeHue Cwi, HalmpaBJIEHHBIX 0 OJHOW IPSAMOIL.

PaBHozeicTByIOIIAS CUIT



[IpakTrueckue paboTHI:
OnpeneneHne CKOPOCTH  PaBHOMEPHOIO  JBUIKECHHUS
(wapuka B JKUJIKOCTH, MOJENU  3JIEKTPUYECKOTO
aBToMoOWis u Tak pganee). OmpeneneHue cpeaHe
CKOPOCTH CKOJBbXEHUsi Opycka WIM [Iapuka IIo
3.10 HAKJIOHHOM miIockocTd. OnpenesneHne  IMIOTHOCTH
TBEPIOTO Tena. OnbIThI, JIEMOHCTPUPYIOIIHE
3aBHCUMOCTb pacTsDKeHHs (nedopManuu) MpyKUHBI OT
OpUIOKEHHOW  cuibl.  OMNBITHL, J1€EMOHCTPUPYIOLINE
3aBUCUMOCTb CHUJIbI TPEHUS CKOJBXEHHS OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

®dusnyueckue SBICHUS B MPUPOJIE: TPUMEPHI IBUKEHUS C
3.11 Pa3IMYHBIMH CKOPOCTSIMH B KUBOM U HEXKHUBOM MPHUPO]IE,

JIeiCTBUE CHUJIBI TPEHUS B IPUPOIC U TEXHHUKE
3.12 TexHuueckue ycTponuCcTBa: IUHAMOMETP, MOAIIUITHUKN
JIABJIEHUE TBEPJIBIX TEJL, XKMIKOCTEM 1 TA30B

al Hasnenune TBEpHoro tena. CrnocoObl YMEHbLICHHS U

YBCIUUYCHUA OaBJICHUA

47 JaBnenue raza. 3aBUCHUMOCTD JaBJICHUS ra3a oT o0bEma,
TEMIIepaTyphbl

43 [Tepemaya maBiieHus] TBEPABIMU TEJIAMHU, KUJIKOCTIMU H

razamu. 3akoH Ilackans. [IneBMaTHUecKre MaIIUHbBI

3aBUCHUMOCTb  JIaBJICHHS] KHJIKOCTH OT TIyOWHBI.
4.4 ['mapocrarnueckuit mapamokc. CooOIIaronuecs COCy/IbI.

I HNAPAaBINYCCKUC MCXAHU3MBI

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpruanHsl
45 CYIIECTBOBaHUS BO3AYIIHON 000m0uku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBICHUS OT

BBICOTBI HaJ[ YPOBHEM MOPSI
46 Wsmepenue armochepnoro mapnenus. Ilpubopbr s
' U3MepeHHst aTMOC(HEPHOro 1aBICHUS
JleiicTBUE XKUIKOCTU W ra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8 [InaBanue Ten. Bo3nyxormiaBanue



4.9

4.10

4.11

[TpakTrueckue paboThI:

HccenenoBanue 3aBUCUMOCTHM Beca Tela B BOAE OT
00béMa MOTPYXKEHHOW B KHUJAKOCTH YacTH Tena.
Omnpenenenne BBITAIKUBAIOIIEH CHUIIBL, IEHCTBYIOIIEH Ha
TEN0,  TOrpyX’EHHOE B  KUAKOCTb.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CWIBI, JACUCTBYIOILEH
Ha TeJI0 B OJKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOLIEH
CHUJIBI, NEUCTBYIOIIEH Ha TEJNO B >KUIKOCTH, OT 00BEMA
NOTPYKEHHOM B JKUJIKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUJKOCTH. KoncTpynpoBanue  apeomerpa WM
KOHCTPYUPOBAaHHE  JIOOKM W  ONpenesneHue e
IPy30M0ABbEMHOCTH

®dusnueckue  ABICHHMS B INPUPOAC:  BIUSHUE
aTMoc(epHOro JaBICHUS Ha )KUBOW OpraHU3M, IJIaBaHUe
pBIO

TexHHYecKre YCTPONCTBA: COOOMIAIOMIMECS COCYbI,
YCTPOMCTBO BOAOINPOBOAA, TUIAPABIMYECKUNA TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOITHOCTbD, SHEPT' U

5.1
52

53

54

5.5

5.6

5.7

5.8

59

Mexanudeckasi pabora
Mexannueckas MOIIHOCTD

HpO CTBIC MCXaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHAasA

iockocTh. [IpaBuiio paBHOBecHs pblyara
[IpumeneHne npaBuiIa paBHOBECHS phryara K OJIOKy

«3onoToe  mpaBwio»  MexaHWkH.  KoadduimeHnt
TIOJIE3HOTO JIeHCTBUS MeXaHU3MOB. [IpocThie MeXaHU3MBI

B OBITY U TEXHUKE
[ToTenumanpHas SHEPTUU Tea, MOAHATOrO HaJl 3eMIIEH
Kunernueckas sueprus

Ilonnas mexaHuyeckas OHCPI'Hs. 3aK0oH H3MEHEHHS H

COXpaHCHUA MEXaHHMYISCKOU SHEPIrun

[IpakTuyeckue pabOTHI:



8 KUIACC

Kox
pasne
a

Onpenenenve  paboOTbl  CUJIBI  TpPEHUS  IpH
paBHOMEPHOM  JBW)KEHHU Tejla 10 TOPU3OHTAJIbHOU
NOBEPXHOCTHU. MccnenoBanue yCiioBUi paBHOBECHUS pblyara.
N3mepenne KIIJI HakiaoHHOM mnockocTu. M3ydeHne 3akoHa

COXpaHCHUA MEXaHHMYISCKOU SHEPTUn

duznyeckne SBICHHSA B npupoac: pblyaru B TECJIC

5.10
YeJI0BeKa
TexHU4ecKkrue yCTpPOMCTBA: pblyar, MOABWXHBIA U
5.11 HETIOJBM)KHBIN OJOKH, HAKIIOHHAS MJIOCKOCTh, MIPOCTHIC
MEXaHHU3MBbI B OBITY
Kon
IIpoBepsiemMble 371eMEHTBI COlEPKAHUS
3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTpOEeHUs Bemecrsa. Macca U pasmepsl
. MosieKyl.  OmbITel,  MOATBEP)KIAIOLIME  OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKOW TEOpUU
Mopnenu  TBEPAOro, JKMAKOTO U Ta3000pa3HOro
6.2 cocTossiHui BemecTBa. Kpucramimueckue U amopgHbIe
Tena
OObsicHEeHHE CBOWCTB T'a30B, )KUIKOCTEH M TBEPABIX TEI
6.3 Ha OCHOBE TMIOJIO)KEHUH MOJIEKYJIIPHOKMHETUYECKON
TEOpuun
6.4 CMaunBaHNE U KalWUISIPHBIE SIBICHUS
6.5 TernoBoe pacIMpeHue 1 CxKaTue
66 Temmneparypa. CBsi3b TeMmMmeparypsl €O CKOPOCTBIO
' TEIUIOBOTO JIBHYKCHMS YaCTHL]
67 Buytpennsist sueprust. CriocoObl H3MEHEHUS] BHYTPEHHEH

OHECPIuu: TCIUIonepeaada u COBCPIICHUC pa6OTI>I



6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

BI/II[BI TCIIonepeaayn: TCIIonpoOBOAHOCTb, KOHBCKIMA,

U3Ty4YeHHUe

KommuectBo TCIIJIOTHI. VnenbHas TEMIO0EMKOCTD

B€IICCTBA

TeruiooOMEH W TemIOBOE paBHOBECHE. YpaBHEHHUE

TEIUIOBOTO OajlaHca

IInaBnenue u OTBCPACBAHNUEC KPUCTAJIINYCCKUX BCILICCTB.

VYnenpHas TEILUIOTA IUIABICHUS

[TapooOpazoBanue 1  KoHzaeHcanus.  McmapeHwue.
Kumnenne. VYaenpHas  Temiora  mapooOpa3oBaHUsl.
3aBHCUMOCTh TEMIIEPATYPhl KUICHUS OT aTMOc(epHOro

JABJICHUS
BnaxnocTb Bo3ayxa
DHeprus TOIUIMBA. YIeJIbHas TEIJI0Ta CrOPaHUs

[Ipunnuner  padorel  TemioBbix — aurareneit  KIT/]
TEIJIOBOIO JABHUTaTesIsd. TeIIoBhle ABHTATSIIM U 3alluTa
OKpY>Karollen cpebl

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUH B TEIJIOBBIX

mponeccax

[IpakTrueckue pabOTHI:

OnpiTel MO OOHAPYKEHHIO  JEHCTBHUS  CHJI
MOJIEKYJISIPHOTO TPUTSKEHMUSL.

OnbITEl N0 BBIPANIMBAHUIO KPUCTAIJIOB MOBapEHHOU
COJIM WJIM caxapa.

OneITel 1O HAOMIONEHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, )KUJAKOCTEN U TBEPIBIX TEIL.

Omnpenenenue AaBlieHUs BO3AyXa B OaJUTOHE MITPHUIIA.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/yXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHUS.

[IpoBepka runores3sl JUHEWHON 3aBUCUMOCTH JJIMHBI
CTONOMKAa KHUAKOCTH B TEPMOMETPUUYECKOM TPYyOKe OT

TEMIIEpaTyphl.



6.18

6.19

HaOnronenne n3MeHeHus: BHYTPEHHEW YHEPTUU TeJia B
pe3yJibTaTe TeTuIonepeay U padoThl BHEITHUX CHIL.

HccnenoBanue SIBIICHUS TEII000OMEHA npu
CMEIIMBAHUU XOJIOIHOW U TOPSIYE BOJIBI.

OrmpenenieHne KOJIMYECTBA TEIUIOTHI, TMOJIYYE€HHOTO
BOJIOM TMpH TEIJIOOOMEHE C HarpeThiM METAJUIMYECKUM
UUIUHAPOM.

Ornpenenenue yaenbHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHus.

OnpeneneHre OTHOCUTENBHON BIAXXHOCTH BO3yXa.

OHpCI[CJ'IeHI/Ie YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbAA.

@u3nyeckue SBICHHS B TMPUPOJE: IMOBEPXHOCTHOE
HATSDKCHUE M KaNWUIAPHBIC SIBICHUS B TMPHPOJIE,
KpHUCTaJUIbl B TIpupoe, udiyueHue CoiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa30oBaHKUE POCHI, TYMaHa,

WHEes, CHeTa.

TexHuyeckue  yCTpOMCTBA:  KalMIULAPBI, IPUMEPHI
WCIIOJIB30BAHUSL KPUCTAJUIOB, XUAKOCTHBIA TEPMOMETD,
JATYUK TEeMIeparypbl, TE€PMOC, CUCTEMA OTOILUICHUS
JIOMOB, TUIPOMETpBI, IICUXpPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHE U MATHUTHBIE ABJIEHU S

7.1

7.2

7.3

7.4

7.5

OnexTpusanus Tei. /[Ba pona aeKTpUUECKUX 3apsI0B
Bs3aumogeiictBue 3apsokeHHbIX Tel. 3akoH Kysona
(3aBUCHUMOCTB CHJIBI B3aMMOACUCTBUS 3apsyKEHHBIX TEJ
OT BEJIMUYMHBI 3apsI0B U PACCTOSIHUS MEKIY TEIaMHU)
Onexrpuueckoe nozie. Hanpsk€HHOCTD MEKTPUYECKOTO
nosiA. IIpyHIMO Cynepno3unuu 3JI€KTPUYECKUX IOJIeH
(Ha KaYECTBEHHOM YpPOBHE)

Hocutenun »snexTpuueckux 3apsoB. IEeMEHTapHBIN
anekTpuueckuii 3apsa. Crpoenue aroma. [IpoBonHUKY U

JUDJICKTPUKHU

3aKoH COXpaHCHUS SJICKTPUYICCKOIO 3apsaa



7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

ONeKTpUYeCKU  TOK.  YCIOBUSL  CYLIECTBOBAHMUS

OJICKTPHUYCCKOI'0 TOKA. M cToYHMKY MOCTOSHHOTO TOKA

[HetictBus IEKTPUUECKOTO TOKa (Temosoe,
XMMHYECKOE, MarHuTHOE). OIEeKTPUYECKUH TOK B
KHUAKOCTSX U ra3ax

Onextpuueckas wnenb. Cuna ToKa. OIJEKTpUUYECKOE
HanpsHKCHHUE

ConpoTuBiieHHE TPOBOAHMKA. YIIEIBHOE COIIPOTUBIICHHUE
BEIECTBA

3akon Oma 1151 yyacTKa Lenu

[TocnenoBarenbHOE M HApaUIEIbBHOE  COCAMHEHHE
IIPOBOJITHUKOB

Pabora w MOIHOCTH DSIEKTPUYECKOTO TOKA. 3aKOH
oxoynsa — Jlenua

DJEeKTpUYECKHE LENU U IMOTPEOUTENN 3NIEKTPUYECKON
sHepruu B ObITy. KopoTKkoe 3amblkaHue

[TocrosiHHple MarauThl. B3anMoneicTBHE NOCTOSHHBIX
MarHuToB

MarautHoe mnone. MarHuTHoe 1osne 3€MiId U €ro
3HaUYeHHEe A1 KU3HHA Ha 3eMiie

OmneIT Opcrena. MarouTHoe 1oJie 3JIEKTPUUYECKOTO TOKA.
[IpumeHeHne IeKTPOMarHUTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJSI Ha IPOBOJHUK C TOKOM.
DJEeKTpOoABUraTeslb MOCTOSIHHOTO TOKa. Vcmonb3oBaHue
IEKTPOABUTATENIEH B TEXHMYECKHUX YCTpPOMCTBaX M Ha
TpaHCIopTe

Oneitel  @apages.  SIBleHHUE  AIEKTPOMATrHUTHOU
uHaykuun. [Ipasumno Jlenna

DnekTporeseparop. CriocoObt MOJIyYCHUS
3IEKTPUYECKOMN SHEPIUMu. DNEeKTPOCTAaHLIUA  HaA
BO300HOBIISIEMBIX HICTOYHUKAX SHEPTUU

[IpakTueckue padbOThI:



OnbIThl MO HAOTIONCHHUIO JIECKTPU3AIMH TEJ UHIIyKIIHEH
Y TIPU CONTPUKOCHOBEHUH.

UccnenoBanue JeWCTBHUS 3IEKTPUUYECKOTO TMOJISL  HA
MPOBOJTHUKH U AUIICKTPUKH.

CbOopka u mpoBepka pabOThI DIEKTPUUYECKON Ienu
MMOCTOSIHHOI'O TOKA.

W3mepenue u peryaupoBaHUE CUITBI TOKA.

N3mepenue u perynupoBaHue HaMPsKSHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepes
pPE3UCTOpP, OT COMPOTHUBIICHHUS PE3UCTOPA U HAMPSKEHUS
Ha PEe3UCTOpE.

OmBITH], JEMOHCTPUPYIOLIUE 3aBUCHMOCTD
AJIIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJAHHUKA OT €ro
JUTHBI, TJIOMIAIU TIOTIEPEYHOTO CEUEHUS U MaTepHalia.
[IpoBepka mpaBwiia CIOKCHHS HANPsSOKCHUH — TIpH
MOCJEI0BAaTEIbHOM ~ COEIMHEHUHM JIBYyX pPE3UCTOPOB.
[IpoBepka mpaBuia AJis CWIbI TOKA NP HapaJlieIbHOM
coemMHeHUM  pe3uctopoB.  OmpeneneHue  pabOTHI
JNIEKTPUYECKOTO TOKAa, HAYLIETO 4Yepe3 Pe3ucTop.
OnpeneneHre  MOUIHOCTH  AJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMOM Ha pe3uctope. MccimenoBanne 3aBUCUMOCTH
CHJIBI TOKA, WAYIIErO Yepe3 JaMIOUuKy, OT HaNpsHKEHUS
Ha Hei. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MAarHUTHOTO B3aMMOIEHCTBUS IMOCTOSHHBIX MArHHUTOB.
N3yuenne MarHuTHOTO OISl MOCTOSTHHBIX MAarHUTOB MPHU
ux oOveauHEeHWHW ©  pasfeneHud. VcciaemoBanue
JEHUCTBHSI AMEKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OnbIThl,  J€MOHCTPUPYIOIIUE  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBHS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa W HampaBJICHHS TOKa B Karymike. M3ydenue
JEHCTBUSI MArHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM.
KoncrpyupoBanue Hu U3y4YeHUe paboThI

ANEKTPOABUTATEIS. N3smepenne KII



9 KUIIACC

Kon

paszzaen

7.21

7.22

Kon »nemenTa

IEKTPOJBUTATEIBHON YCTaHOBKH. OneiTel 1O
VICCJICZIOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIIMH:
UCCJICIOBAaHUE W3MEHECHHMM 3HAYEHUs U HaAIPaBICHUS

VMHJIYKIIMOHHOTO TOKa

Ousnyeckue SBIEHUS B MPHUPONAE: DIEKTPUUYECKUE
SBIEHUST B  arMmocdepe, DIEKTPUUYECTBO  HKHUBBIX
OpPraHu3MOB, MarHUTHOE T0JI€ 3eMIIH, Apeid MoioCcoB,
pOJIb MAarHUTHOTO TOJIS IS ’KU3HU Ha 3emJie, MOJIsPHOE

CHAHUC

TexHuyeckre yCTpPOWCTBA: IUIEKTPOCKOI, aAMIEPMETP,
BOJIETMETP, PEOCTAT, CUYETYUK DIIEKTPUYECKON DHEPIHUH,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IIPEIOXPAHUTEIN, IEKTPOMArHUT, AJIEKTPOABUIATEIb

IMOCTOAHHOTI'O TOKa, F’CHEPATOP IMMOCTOAHHOI'O TOKa

[IpoBepsiemble 3JIEMEHTHI COJIEPKAHUS

MEXAHWYECKUE ABJIEHWA

8.1

8.2
8.3

8.4

8.5

8.6

Mexannueckoe JBWKeHUE. MarepuaibHasi —TOYKa.

Cucrema orcuéra
OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
PaBHOMEpHOE MPAMOIMHEHHOE JIBHKCHHE

HepaBHomepnoe MPSIMOJIMHEHHOE JIBUKCHHUE.
CpenHAs M MIHOBEHHass  CKOpPOCTb  Tela  Ipu
HEPaBHOMEPHOM JIBH)KEHUU

Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEMHOE

JIIBIKCHUE

CBO6OI[HO€ naacHuc. Omnpitel ['anmunes



8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

PaBHOMepHOE nBMkeHHE N0 OKpYXHOCTH. llepuon u
gactota oOpameHus. JIuHeliHas W yIIoBas CKOPOCTH.

[{eHTpOCTpEMUTENBHOE YCKOPEHHE
IIepBs1it 3akoH HeroToHA
Bropoii 3akon Herorona
Tpernii 3akoH HeroToHa

[IpuHUUI Cynepno3uIu CUIT
Cuna ynpyroctu. 3akoH ['yka

Cuma TpEHHUA: CHJIa TPCHHUA CKOJIBXCHUA, CHIIa

TpPEHUs NOKOs, IPYTUe BUbI TPEHUS

Cuna TSDKECTH M 3aKOH BCCMHUPHOTO TATOTCHUS.

YckopeHnne cBOOOIHOTO TMaIeHUS

JBwxenne  turaner  Bokpyr  Comuma.  Ilepast

KOCMHYCCKasA CKOPOCTh. HeBecomocTh 1 Meperpy3Ku

PaBHOBecHe MaTepraIbHON TOYKH. AOCOIIOTHO TBEPIOE

TCIIO0

PaBHOBecue TBEPIOroO Tena € 3aKPEIUIEHHOM OCBIO

BpaieHusi. MomeHT cuibl. LleHTp TsxecTn
Nmnynec Tena. U3menenune umiynbca. UMmynbe criibl
3aKOH COXpaHEHUS UMITYJIbCa
PeaktuBHOE nBHXKEHUE
Mexanudeckasi paboTa ¥ MOIITHOCTh

PaGota cun TsbKecTH, ympyroctd, TpeHus. CBs3b

SHEPTUM U paboThI

HOTGHHI/I&HBH&H SHEPTIUia TCI1a, IOJHATOIO Hajg

MOBEPXHOCTHIO 3eMIIH
[ToreHnmanbHast HEPrUsl CHKATOU MPY>KUHBI
Kunernueckas sneprus. Teopema 0 KMHETHYECKOU
SHEPTUu
3aKOH COXpaHEHHUsI MEXaHUYECKOM SHEPIUU
[IpakTueckue pabOTHI:
Onpenenenne CpeaHE CKOPOCTH CKOJBKEHHUS Opycka

WM JOBWIXCHHUS MIapHUKa II0 HAKJIOHHOM IUIOCKOCTH.



8.28

8.29

Omnpenenenne yCKOpeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IMPHU
PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THNOTE3BI: €CIAM MPHU PABHOYCKOPEHHOM
JIBUKEHUU Oe3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS
KaK pSAO HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHUS
OT CWJIbl HOpPMalbHOTO JaBieHusa. OmnpeneneHue
k03 UIIMEeHTa TpeHUs CKoJibkeHusa. OmnpeaeneHne
KECTKOCTU TpykuHbl. OmnpeneneHue pabOThI CHIIBI
TpEHUS TPU PABHOMEPHOM [IBIDKEHUM Tella 0
TOpPU30HTaNbHONM ToBepxHOCTU. OmpeneneHue padboOThI
CUJIBI  yIOPYrocTH  IpU  NOABEME  rpy3a C
UCIOJIb30BaHUEM HETIOIBUXKHOTO U TIOJBUKHOTO OJI0KOB
duznueckue ABICHUS B MPUPOJE: MPUIUBBI U OTIMBHI,
nBrkeHue 1miaHer COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JBUYKEHUE KUBBIX OPraHU3MOB

TexHu4yeckue  yCTPOMCTBA:  CHHUIOMETP, JAaTYUKHU

IIOJIOKEHMSI, PACCTOSIHUS M YCKOPEHMSI, PAKETBI

MEXAHNWYECKUE KOJIEBAHM A 11 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6
9.7

KonebarensHoe JBHXKXCHUC. OCHOBHBIE XapaKTCPUCTUKHU

KOJICOAHUI: TIEPHO/I, YaCTOTA, AMIUTHTYIA

MaremaTnueckui u MIPY>KUHHBIN MAasITHUKU.

[IpeBpaienne sHeprur Npu KojaedaTeaIbHOM JIBHKEHUU

3aryxaromniue KojeOaHus. BBIHYXIEHHBIE KoJeOaHUsI.

Pezonanc

Mexannueckue BoaHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononeHble W TONIEpEUHBbIE BOJIHBL. JlJIMHA BOJHBI U
CKOPOCTBb €€ pacupoCTpaHEHUs. MexaHUYeCKUE BOJIHBI

B TBEPJIOM TeJ€, CEHCMUYECKUE BOJIHBI
3ByK. [ poMKOCTh 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa
Wudpa3Byk U yasTpa3ByK

[TpakTuyeckue paboOTHI:



10

11

9.8

9.9

OmnpeneneHne 4actoTel M IepuoAa  KosneOaHWM
MaTeMaTU4eCKOrO MasTHHKA.

OmnpeneneHne 4acToTel M IepuoAa  KoneOaHWH
IIPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH — IepHOAa  KojleOaHUM
MOABEIIEHHOIO K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH IepHoja  KoieOaHWH
IIPY’>KMHHOTO MasATHHKa OT Maccel rpysa. [IpoBepka
HE3aBUCHUMOCTH nepuona KoJ1e0aHMit rpysa,
MIOJBEUICHHOIO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXKuHBL. MI3Mepenne yckopeHHs CBOOOIHOTO MafeHuUs
@usnueckue SBICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
KUBOTHBIMM, 3E€MIICTPACEHHE, CEHCMHMYECKHE BOJIHBI,
LlyHaMH, 3XO

TexHuyeckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE [IOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEKTPOMArHUTHOE ToJie. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBoiicTBa 3JEKTPOMArHUTHBIX BOJH
10.2 [IIxana 3MeKTpOMarHuTHHIX BOJIH
103 DOnexkTpoMarHuTHas npupoaa cBera. CKOpoCTh CBeETa.
. BosHOBBIE CBOICTBA CBETA
[TpakTdeckue pabOTHI:
10.4 N3yuenne CBOWCTB  DIEKTPOMAarHUTHBIX BOJIH €
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Oduzuyeckue SBIEHUS B TpUpoie: OUOIOTHYECKOe
10.5 neiicTBre BUJUMOTO, yABTpa(HOIETOBOTO u
PEHTTEHOBCKOTO M3IIy4YeHUN
10.6 TexHuueckue YCTpOMCTBA: HCTOJIb30BaHUE
' ANEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11.1
11.2

JIyquaﬂ Mozelb cBeTa. ICTOUHUKH cBeTa

[IpsimonuHetHOe pacpoCcTpaHEeHUE CBETa



11.3

Otpaxenue cBera. [Lmockoe 3epkaino. 3akOH OTpaKeHHS

cBeTa
14 [Ipenomnenne cBeTa. 3aKkOH TIPEIIOMJICHUS CBETA.
' [TonHOe BHYTpEeHHEE OTpaXKEHUE CBETA
11.5 JInnza. Xop yuen B JIMH3E
1.6 OnTuueckast cuctema Qoroarnmapara, MUKPOCKONA U
' TeJecKomna
17 [ma3 xak onTudeckas cucrteMa. bIM30pykoCcTh U
' JabHO30PKOCTh
18 Paznoxenue Genoro ceera B ciektp. OnbIThl HhrOTOHA.
' CrnoxeHue CreKTpalibHbIX IIBETOB. [{ucnepcus ceera
[TpakTuyeckue pabOTHI:
HccnenoBanre  3aBUCHMOCTH  yIIa  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJICHUs.
N3yuenne xapakTepuCTHK M300paXeHUs MpeaMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCUMOCTH  yIiia TPEIOMIICHHS
CBETOBOTO Jydya OT yIJIa MaJieHUS Ha TPAHMIIEC «BO3AYX —
11.9 CTEKJIO».
[Tony4yenue n3o0pakeHUH ¢ TOMOLIbIO COOMparoLIei
JIMH3BL.
Omnpenenenne (HOKyCHOTO PACCTOSIHHS U ONTUYECKON
CHJIBI COOMPAIOIIIECH JTUH3HI.
OMnBITHI 1O Pa3IOKEHUIO OETIOTO CBETA B CIIEKTP.
OnBITEl MO BOCHPHUATHIO IIBETa MPEIMETOB MPH HX
HAOIOIEHUH Yepe3 [IBETOBbIE (DHITBTPHI
duznueckue sBICHUS B npupone: 3arMenus ConHIa U
11.10 JlyHpl, 1BeTa TeEN, ONTHYECKHUE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 Texuuueckue YCTPOUCTBA: OUKH, TIePHUCKOTI,
. ¢doroarmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE SIBJIEHM A
12 101 OmnwiTel Pesepdopna u mmanerapHas MoJeNb aToma.

Mopnenb aroma bopa



12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

I/ICHYCKaHI/Ie n IIOITIOIICHHE CBETA aTOMOM. KBaHTHI.

JInnenyarsie ClIEKTPHI

PagunoakTuBHOCTB. Asb(a, 6eTa- U raMMa-u3ITydeHHs
Crpoenne aromHoro siapa. Hyxkinonnas Mopenb
aTOMHOTO siapa. M3oromnsl

PagnoaxktuBnble mpeBpamenus. llepuon momypacmnana
aTOMHBIX sJIEp

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U

MaCCOBOI'O YHUCECI
BHCPFI/H{ CBs3U aTOMHBIX AIECP. CBs3b Macchl 1 OHCPIun

Peakuuu cuntesa u aenenus auep. UCTOUHUKY SHEPTUHA

CoiHna u 386310

Snepnas oHepretuka. JlelicTBue  paguOaKTUBHBIX

I/I3J'Iy‘I€HI/II71 Ha JXUBBIC OPraHU3Mbl

[IpakTueckue paboOTHI:

HabnioneHvue CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB
U3ITy4YEHUs.

HccnenoBanre TPEKOB: HU3MEPEHHE SHEPIMM YaCTHUILbI
10 TOPMO3HOMY TTYTH (110 poTorpadusim).

W3mepenue paaroakTUBHOTO oHa

®dusznyeckue SABICHHUS B MPUPOJAE: ECTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHMUECKHE ay4H,
PAaIUOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX H3IIy4EHWM HAa OPraHHU3M

YCIOBCKa

TexHnueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHIlI/IBI/I,Z[yaJ'IBHHﬁ AO3UMCETP, KaMCpa Bunscona



IPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K NMPEeIMETHBIM pe3yJabTaTam 0a30BOr0
MpoBePsSIeMOro YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpamMMbl
TpeOoOBaHUS OCHOBHOTO0 0011ero oOpa3zoBanusi Ha ocHoBe PI'OC

[Tonumanue pomu  (QU3MKM B HAy4dHOM  KapTUHE  MMpa;
c(hopMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTH SBJICHMM NPUPOABI, O POJIM DKCIEPUMEHTa B
busznKe, O cHCTeMOOOpa3ywIier pomun (GU3NKA B  Pa3BUTHU
1 €CTECTBEHHBIX HAayK, TEXHHKM U TEXHOJIOTUH, 00 3BOJIIOIUH
(U3NYECKUX 3HAHUW U UX POJU B LEJTOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHUpa, O BKJIAQJ€ POCCHHCKUX U  3apyOeKHbIX
y4€HBIX-(OU3UKOB B pPa3BUTHE HayKd, OOBSICHEHHE IPOILIECCOB

OKpYy’Karomero Mupa, pasBUTUC TCXHUKU U TCXHOJIOT it

3HaHUS O BUAAX MaTepud (BEIIECTBO M TOJE), O JBM)KEHUHM Kak
croco0e CyIlecTBOBaHUs MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHMS BEIIECTBA, O (PU3MUECKON CYUIHOCTH SIBICHUI HPUPOJIBI
(MeXﬂHHq€CKHX, TCIIOBBIX, OJICKTPOMArnuTHBIX U KBaHTOBI)IX);
2 YMEHHUE pa3InyaTh sIBICHU [0 OMMCAHUIO UX XapAKTEPHBIX CBOUCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (QHU3NUECKOe
SBJICHHUE; YMEHUE paclO3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NUECKUX
SIBIICHUH B OKpYyXaromeM MUPEC, BBIACIIAA UX CYIICCTBCHHLBIC CBOMCTBA

(Tpu3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM ITOHSTHHHOTO araapara U CHUMBOJIHUYCCKOIO

SI3bIKa (1)I/ISI/IKI/I M HUCIIOJB30BaHUEC UX JISI PCUICHUA y‘-I€6HBIX 3aaa4,

. yYMEHHE XapaKTepH30BaTh CBOWCTBA Tell, (DU3NYECKUE SIBICHUS WU
MPOIIECCHI, UCTIONB3Ys (PyHIAMEHTAIbHBIC U AIMITUPHUYECKUE 3aKOHBI

A YMeHHe ONUCHIBaTh U3y4YEeHHBIE CBOWCTBA TN U (PU3UUECKUE SBICHUS,
UCTIONB3YS (pr3nvecKre BeTHIHHBI
Bnanenne oOCHOBaMH METOAOB HAy4YHOTO TIO3HAHHS C Y4ETOM

5 coOroieHust paBuil Oe30IMacHoro Tpyna: HalmoneHue (Gpu3nyecKux

SIBJIEHUU:



YMEHHE CaMOCTOSITEJIbHO COOMPAaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY
U3 JaHHOro Habopa OOOPYIOBaHUS 10 MHCTPYKILHUH, ONUCBHIBATH XO
OTbITA U 3aIMCHIBATh €T0 PE3YNIbTaThl, POPMYINPOBATH BHIBOADI;
NpOBE/IeHHE NPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEIUYHH:
YMEHHME IUIAHUPOBaThb U3MEPEHMs, CaMOCTOSITEIbHO coOuparhb
DKCHEPUMEHTAJIbHYIO YCTAaHOBKY IIO HWHCTPYKLMH, BBIYHCIATH
3HaYeHHE BEJIMYMHBl U aHAJIMU3UPOBATH IOJYUYEHHBIE PE3YNIbTaThl C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;
IPOBEJCHUE  HECIOXKHBIX  OSKCIEPUMEHTAJbHBIX  MCCIIEI0BaHUM;
CaMOCTOSITEJILHO ~ COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W
IPOBOIUTh  HCCJIENOBAaHME IO  MHCTPYKIUH,  IPEICTaBIAThH
HOJTY4YEeHHbIE 3aBUCUMOCTH (M3NYECKMX BEJIUYMH B BUJE TaOIUIl U
rpaMKOB, YUUTHIBATh NOTPEIIHOCTH, JIEJIaTh BHIBOIBI TT0 pe3yiIbTaTaM

HCCIICAOBaHHUA

[TonumMaHnue  XapaKTepHbIX  CBOMCTB  (PU3MUYECKUX  MOJCICH
(MaTepuanpHasi TOYKa, aOCONIOTHO TBEPIOE TENO, MOAETH CTPOEHUS
ra3oB, XUAKOCTEH M TBEPHABIX Tel, IUIaHETapHas MOJEIb aroMma,
HYKJIOHHasi MOJIeJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSATh UX JUJIs

00BsICHeHUsI PU3HUECKUX MPOIECCOB

YMeHue o0BACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TEJl, B TOM
YuCJle M B KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBISBIATh IPUYNHHO-CIIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHUE C ONOPOI Ha M3yUEHHbIE CBOWCTBA (PM3NYECKUX

HBHeHHﬁ, (1)H3H‘ICCKI/I€ 3aKOHBI, 3aKOHOMEPHOCTH 1 MOACIIN

YMmenne pemath pacuérHble 3amaun (Ha 06aze 2 — 3 ypaBHEHHH),
UCTIONB3ySd 3aKOHBI H  (OpPMYJbl, CBS3bIBalOIINE (U3NYECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3alIMCBIBATH KpPATKOC YCJIIOBUC 3aa4u,
BBISIBIISITH HEJOCTAIOIINME JaHHBbIC, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0OXoMMMbIE ISl €€ PEIICHHs, UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC,
MPOBOIUTh PAcuéThl W OLIEHUBATh PEATMCTUYHOCTH MOMYyUYEHHOTO
3HaYCHHS (PU3UUCCKON BEITMYMHBI; YMEHUE ONPEICIIATh Pa3MEPHOCTh
buznyecKoiil BETMYMHBI, TOTyUYEHHOU NP PEIICHUH 33]1aun

YMeHue XapakTepu30BaTh MPHUHLMIBI  JEHCTBUS  TEXHHUUYECKHX
YCTPOICTB, B TOM 4YHUCJIE€ OBITOBBIX NPUOOPOB, M IPOMBIIUIEHHBIX

TEXHOJIOIMYCCKUX MPOUECCOB IO MX OIMCAHHIO, UCIIOJIB3Yys 3HAHUA O



10

11

CBOMCTBaX (U3NYECKUX SIBICHUH M HEOoOXonuMble (u3nuecKue

3aKOHOMCPHOCTH

YMeHHe UCMONB30BaTh 3HAHUA O (U3MYECKHX SIBICHUSAX B
MOBCEIHEBHOM JKM3HM s oOecriedyeHus: 0Oe€30macHOCTH  MpU
oOpamieHun ¢ OBITOBBIMH ~ TpuOOpaMH M TEXHUYECKUMU
YCTpOICTBAMM, COXpPaHEHMs] 370pOBbSi U  COOJIIOACHHUS HOPM
HKOJIOTUYECKOTO TMOBEJAEHUS B OKPYXalolled cpeae; IMOHUMaHue
HEOOXOIMMOCTH TIPUMEHEHUS TOCTIKEHUN (PU3UKU M TEXHOJOTHH JUIs

palHOHAJIbHOI'O IIPUPOIOITIOJIB30BAHUA

OmpIT TOUWCKa, TpeoOpa3oBaHMsS W NPEACTaBICHUS HH(OpMauu
dusnueckoro CofiepIKaHus C WCTIOJIb30BaHUEM
MH(pOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHUE OLIEHUBATD
JIOCTOBEPHOCTh MOJYYEHHOM HH(OpMAIMM Ha OCHOBE HMMEIOIIMXCS
3HAHWH W JOTOJHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOIH30BaTh NPHU
BBIMOJIHCHUM Y4YeOHBIX 3aJaHHil HayYHO-TIOMYJISAPHYIO JIUTEpaTypy
(bu3HUeCcKOro conep)kaHus, CIPAaBOYHBIE MaTE€pHalbl, PECYPChl CETH
WntepHer; BnageHue 0a30BbIMM  HaBBIKAMH  NPEOOpa30OBaHUs
UHPOpPMAIM W3 OTHOW 3HAKOBOH CHCTEMBI B JPYTyl0; YMEHHE
co3laBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha

OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJIBKNX HCTOYHUKOB



HEPEYEHD 9JIEMEHTOB COILEPXKXAHUSA, IPOBEPAEMbBIX HA OI'D

MO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 MEXAHUWUYECKMUE SABJIEHUA
. Mexannueckoe BHKeHHME. MarepuanbHas Touka. (CucremMa  OTCU€ra.
’ OTHOCUTEIBLHOCTD ABUKCHUS
PaBHOMEpHOE M HepaBHOMEpHOE ABMxkeHHEe. Cpeansisi ckopocTb. DopMmyna ais
1.2 BBIYHCIICHHSI CpEIHEN CKOpOCTH: V = S/t
PaBHOMEpHOE NPAMONIMHEWHOE ABU)KEHHE. 3aBUCUMOCTbh KOOPJAMHATHI T€ja OT
BPEMEHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBH>KCHUS:
13 x(t)=x,+vt
I'paduxu 3aBUCUMOCTH OT BpEeMEHH MJi MPOEKIUU CKOPOCTH, MPOCKIHH
MepeMeleHusi, IMyTH, KOOPJIAMWHATHI TP PABHOMEPHOM MPSIMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpDAMHATHl TEJla OT BPEMEHUM B CIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO JIBUXKEHUS:
7
Sylf)=vp, *i+ay* ;
2
DopMynbl I MPOEKIMH TIEPEMEIICHUsI, MPOSKIIMH CKOPOCTH W TMPOCKIIUU
YCKOPEHHUS MPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUOKCHHH:
1.4 s (=, t+a,- e
2
U.\'('f) =Up, T4, 1,
a (f) =canst,
Uh.: - U-__.l.: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHM [UIsl MPOCKIMH YCKOPEHUS, MPOCKIINU
CKOpOCTH, IIPOCKLUMU MEpEeMEUICHUs, KOOPAHWHATHI IpPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUKEHUU
{5 CBoboanoe manenue. @opMynbl, OMHUCHIBAIONINE CBOOOJHOE MajJeHHE Teja IO

BCpTHUKAJIA (}I[BI/I)KGHI/IG TC€JIa BHU3 WKW BBCPX OTHOCUTCIIBHO IMOBCPXHOCTHU



1.6

1.7

1.8
1.9

1.1

1.1

3emsn). I'paduku 3aBUCUMOCTH OT BPEMEHU [UIsl IPOEKLUHUU YCKOpPEHHS,
MPOEKIUN CKOPOCTH M KOOpAWHATHI IpPH CBOOOJHOM TaJeHUM Tena IO

BEPTUKAIIN
CkopocTh pPAaBHOMEPHOIO JABM)KEHHUS Tela IO OKpyXHocTu. Hampasnenue

CKOpPOCTH.

@opmyna I BBIYUCIEHUS CKOPOCTHM 4YEpe3 PAANYC OKPYKHOCTH U TEPUOJ

oOpareHus:
2nR
L=
T

LentpocTtpemurenbHoe yckopeHue. HampaieHue UEHTPOCTPEMUTEIBLHOTO

yckopenus. @opmyna /i BHIYUCICHUS YCKOPEHUS:

cDOpMy.]'Ia, CBA3bIBAroIas rnepuoa U 4acTtoTry O6paH_[eHI/I$IZ

vo L
T

Macca. IInotHocTh BemecTBa. @opmyrna sl BBIYMCICHUS INIOTHOCTH:

_om
V

Cuna — BexkTopHas puznueckas BeauanHa. CI0KEHHE CHIT
SBnenue unepuuu. [lepssiii 3akoH HeroToHa

Bropoii 3akon Herorona:

F=m-da

CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHUS Tela U BEKTOpA CUJIbI, JEHCTBYIOIIEH Ha

TCIO0

Bzaumoneiicteue tein. Tperuit 3akoH HerotoHa:

Fy y=-F_,
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1.1

1.1

1.1

1.1

1.1

1.1

TpeHI/Ie IOKOA U TPCHUC CKOJILKCHMUS. CDopMyna JJI1 BBIYUCJICHUA MOOYJIA CHJIbL

TPCHUS CKOJIbXKCHUS:

Frpzp-;"l.r

Hedopmamus tenma. Ynpyrue u Heynpyrue nedopmarnuu. 3akoH YIPYrou

nedopmarun (3akoH I'yka):

F=k-Al

BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=Gg. 1 _2
R2
Cuna TsbKeCcTH. YCKOpEHHE CBOOOIHOTO MaIeHHS.
®dopmyra 11 BBIYUCICHUS CUITBI TSKECTH BOJIM3H oBepxHOCTH 3emiu: F = mg.

I[BI/I)I(GHI/IC IJIAHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHYCCKasA CKOPOCThb.

HesecomocTs 1 nneperpysku

Nmmynse Tena — BekTopHas Gu3nyeckas BeTUIHUHA.
p=mi
Nmnynece cuctemsl Ten. M3menenne nmmnynbca. MMIysibc cuiisl

3akoH COXpaHCHUA UMITYJIbCA IAJId 3aMKHy’I‘OI>i CHCTCMBI TCII:
D=0+, U, =const

PeakTtuBHOE NBUKEHUE

Mexanuyeckas pabora. @opmyrna 11t BBIMUCIEHHUS paOOThI CHIIBL:

A=Fsooso

MexaHndyeckas MOIITHOCTb:

n=4
I

Kunernueckas u IOTCHIWMaJIbHAasl SHCPIrus. CDopMyna JJIs1 BBIYMCJIICHUS

KUHETHUYECKON IHEPTUU:



1.1

1.2

1.2

Teopema o kuHeTH4eckou sHeprun. Gopmyina 1 BBIYUCICHUS IOTEHIUATIbHON
JHEPIrUy Tella, OAHATOTO

Hag 3eMiIéit:

E,= mgh

MexaHuueckas SHeprusi:
E=E,+E »

3aKOH COXpaHEHUs MeXaHU4eCKoi dHeprun. @opmyiia A1 3aKOHA COXPAHEHHUS
MEXaHU4YECKOM dJHEPIUM B OTCYTCTBUE CUJI TPEHM: £ = const.

HpeBpameHHe MEXaHHYeCKOH OHCPI'vH IIPpU HAJIUMYHUH CHJIBI TPCHUA.

[IpocThie MEXaHU3MBI. «30JI0TOC MPABUIIO» MEXAHHKH.
Peruar. Moment cuiisl: M - Fl.

VYcnoBre paBHOBECHS phluara:
M +M, +..=0
[TonBwxHBIN 1 HeToABMXKHBINA O51okH. KITJI mpocThIX MexaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂzﬂaa

JlaBnenue TBEpOTO TENA.

dopMyna [JI1 BBIYUCICHUS AABJICHUS TBEPIOIO TeJa:

_F

[aBnenue raza. ATMocepHoe 1aBiIeHHE.
l'unpocrarnueckoe qaBiaeHUE BHYTPH KUKOCTH.

d)opMyna JJI1 BBIYUCIICHUSA JaBJICHUA BHYTPH JKUJIKOCTH:

p=pgh+p_,
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1.2

1.2

1.2

1.2

1.2

1.2

1.2

3akoH [lackans. ['mapaBnuueckuii npecc

3akoH Apxumena. DopMmyna s ONPEACICHUS BBITAJIKUBAIOIIEH CHIIBI,

JEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B )KUIAKOCTh MJIU Ias3:
F Apw. = pgV

Venosue mraBanus tena. IlmaBanne CYI0B 1 BO3yXOIlJIaBaAaHUEC

Mexannueckue KojeOaHUs. AMIUIUTYAA, TEPUO W YacToTa KoJieOaHUH.

dopmyia, CBI3bIBAIOLIAS YACTOTY U IEPUOA KOJIeOaHHIA:

vol
T

MaremaTudyeckuii M IpPYXKUHHBIM MasTHUKMU. IIpeBpamieHue sHeprum Ipu

K0J1€0aTeIbHOM JBHWXXCHHUHU
3aTyxa10H1He KoJeOaHus. BHHY)KILGHHBIC Kosnebanus. PesoHaHc

MexaHn4eCKHue BOJIHEL. HpOI[OJ'IBHLIC N TIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTh PaCIpOCTPAaHEHHUS BOJIHBI:

h=v-T

3Byk. ['poMkocTh m BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TI'DaHHUILIC
nByx cpen. Mapa3Byk U yasTpa3ByK

Ipakmuyeckue pabomoi

W3Mmepenne cpeaHed TIUIOTHOCTH BEMIECTBA; APXMMEIOBOW CHJIbI; JKECTKOCTH
NPYKUHBL; KOAPQUIHMEHTa TPEHUS CKOJIBXEHUs; paOOThl CHIIBI TPEHUS, CUJIbI
YOPYroCTH; CpEeIHEH CKOPOCTH JBHKEHHS OpycKa IO HAaKJIOHHOM IUIOCKOCTH;
yCcKOpeHHUsl Opycka Npu JBM)XKEHHH [0 HAKJIOHHOW IUIOCKOCTH; YacTOTHl H
nepuoaa KoyiebaHMl MareMaTHYecKOro MasTHMKA; 4YacTOThl M Iepuoja
Koje0aHUi MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, JCHCTBYIOLIETO Ha pbIyar;
paboThl CUiIbl YNPYrocTH MpU MOABEME Ipy3a C IMOMOIIbIO HEMOJBUKHOIO
6110Ka; pabOThl CUJIBI YNIPYTOCTH MPHU NOABEME TPy3a C IOMOLIBIO MOJBUKHOTO
O1oxKa.

HccnenoBanue 3aBUCUMOCTH apXHUMENOBOM CHIIBI OT 00bEMa MOrpyX EHHOM
YacTH TeJla ¥ OT TUIOTHOCTHU JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT Macchl TeJa; CUIIbI TPEHMSI CKOJIBKEHHSI OT CUIIbl HOPMaJIbHOTO IaBJIEHUS U OT

poia MOBEPXHOCTH; CWJIbI YIPYTOCTH, BO3HHUKAIOWIEH B MPYKUHE, OT CTEICHU



1.3

1.3

2.1

2.2

23
24
2.5

2.6

2.7

2.8

nedopmaru IpyKUHBI, YCKOPEeHHsI OpycKa OT yIjla HaKJIOHA HaIlpaBiIsSIONICH;
neproaa (4acToThl) KoleOaHW HUTSHOTO MasTHUKA OT JJIUHBI HUTH; MEpUOIa
KOJIeOaHUH TPYKMHHOTO MasiTHUKAa OT MacChl Ipy3a M KECTKOCTU NPY>KUHBI,
WCCIIEIOBAaHNE HE3aBUCHUMOCTH TMEpHOoAa KoleOaHMl HHUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s6leHUs 6 Npupode: TIPUMEPHl JBWKEHHUS C pa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEXHUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOAE U
TE€XHUKE, MPWIMBbBI M ONIMUBBI, JABMKEHUE IulaHeT CONHEYHOH CHUCTEMBI,
PEaKTHUBHOE JBUKEHUE JKMBBIX OPTaHU3MOB, pblUard B TEJI€ YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBICHHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE pbIO, BOCIPHUSITHE

3BYKOB >)KHBOTHBIMH, 3€MJIETPACEHUE, CEHCMUUYECKUE BOJIHBI, IlyHAMH, 9X0O
Texnuueckue ycmpoucmea: CHUIOMETP, NAaTYMKU IOJOKEHHs, PacCTOSHUSA U
YCKOpEHHsI, IWHAMOMETp, WOALIMITHUKYA, pAKeThl, pbIYal, IOABWXHBIN U
HEMO/ABWKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, NMPOCTbIE MEXaHWU3MbI B OBITY,
cooOmIaoNMecs: COCyabl, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHI mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BaHHE YIBTPa3ByKa B OBITY U TEXHHUKE

TEIJIOBBIE SAABJIEHUA

OCHOBHBIE ~ TOJIOKEHHMS ~ MOJIEKYJISPHO-KMHETUYECKOM  TEOpUHM  CTPOEHHUs
BelecTsa. Mozaenu TBEPAOTO, KHUJIKOTO M Ta3000pa3sHOTO COCTOSHUI BEIECTBA.
Kpucramiyeckue u amopQHble Tena

JlBiwxkeHue dactul BemectBa. CBs3b CKOPOCTH JIBXKEHHMS 4YacTUL] C
Temrneparypoid. bpoyHoBckoe aBrkeHue, 1uddy3us

CMaunBaHMe U KallWJUISIPHBIE SBICHUS

TernuoBoe pacmmpeHue u cxarue

TeruioBoe paBHOBeCHE

BuyTtpennsist sHeprusa. PabGora u Temiomnepenada Kak CHOCOObl HM3MEHEHMs
BHYTPEHHEU YHEPIrUU

Buns! Tenonepeaaun: TEmIONPOBOIHOCTh, KOHBEKIIHS, U3TyYEeHUE

HarpeBanne u  oxnaxzaeHue Ten. KonnmdecTBo — TeuoThl.  YienbHas

TEIUIOEMKOCTD:

O=am(t,—1)
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2.1

2.1

2.1

2.1

2.1

2.1

2.1

2.1

3aKOH COXpAaHEHHS SHEPIUM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEILIOBOTO

OaaHca:

0,+0, +..=0

HUcnapenue u xonaeHcauus. V3MeHeHHME BHYTPEHHEW JHEPIHM B IIPOLIECCE
WcnapeHuss W KOHJeHcauuh. KumneHue IKUAKOCTU. YaenbHas TemioTa

napoo0OpazoBanusi: L = O/m

BrnaxnocTb Bo3ayxa

[InaBnenne wu kpucramumsauusa. l3MeHeHWe BHYTPEHHEHW »HHEPruh NpHU

TUTaBJICHUU U KPpUCTAJJIA3AllAH. VaenbHas TEIIOTA IIaBICHUS:

BHyTpeHHss dHeprus cropaHus TOILIMBA. YEJIbHas TEIJI0TAa CrOpaHus TOIUIMBA:

q = Q/m

[Tpununs! paboTs! TernoBbix apurareneid. KI1J TemmoBoro asurarens

Ipaxmuueckue pabomoi

W3Mmepenune ynenbHON TEMIOEMKOCTH METAJTIMYECKOTO LMIMHAPA; KOJIMYECTBa
TEIUIOTHI, TOJIYYEHHOIO BOJOW KOMHATHOW TeMIeparypbl (QUKCUPOBaAaHHON
Maccpl, B KOTOPYIO ONYIIEH HAarpeTbli LWIMHIP;, KOJIMYECTBA TEIUIOTHI,
OTJJAHHOTO HArpeThIM LMJIMHIPOM, IOCIE OIyCKaHUs €ro B BOAY KOMHATHOW
TEMIEPATYPhl; OTHOCUTEIBHOW BJIIAXKHOCTH BO3AYyXd; YACIbHOW TEIUIOTHI
maBieHuss JpAa. MccienoBaHue W3MEHEHUS TEMIIEpaTypbl BOIBI  IIPU
pa3NUYHBIX YCJIOBUAX; SBIEHUS TEIUIOOOMEHA NPH CMEIIMBAaHUM XOJOAHON U
ropsidei BOJIbI; MpoLecca UCIIAPEHHUS

Qu3uueckue a61eHUs 8 npupooe: TIOBEPXHOCTHOE HATSIKEHHE U KaMWUIIPHbIE
ABJICHUS B IPUPOZE, KPUCTAUIBI B Npupoze, uiinydenue ConHua, 3aMep3aHHe
BOJI0OEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHera

Texuuueckue ycmpoﬁcmea.‘ KalmnJJIgpbl, IIPUMCPLI UCITIOJIb30BAHUA KPpHUCTAJIJIOB,

KUJKOCTHBIA TEPMOMETP, IAaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUICHMS



3.1
3.2
3.3

34

3.5

3.6

3.7

3.8

3.9

3.1

3.1

JIOMOB, TUTPOMETPBI, IICUXPOMETpP, MapoBasi TypOWHA, JBUraTejib BHYTPEHHETO

CropaHus
DJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpuzanus Tei. J[Ba BUaa dJIEKTPUUECKUX 3apsI0B
B3anmopneiicTBue 3apskeHHBIX Tel. 3akoH Kynmona
3aKoH COXpaHEHUs JIEKTPUUECKOro 3apsaaa

Onextpuueckoe mnone. HanpskéHHocTh anekrpudeckoro nons. [lpuHnun

CYIIEPIO3HIINH HIEKTPUIECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE)

Hocutenu »snexrtpuueckux 3apsgoB. JlelicTBHE 3JIEKTPUYECKOTO TOJA Ha

UIEKTPUUECKUE 3apAabl. [IpOBONHUKY U AUDIEKTPUKU

[TocrostHHBIN 3MeKTpUuyYecKuil TOK. JlecTBuUs 3nekTpuyeckoro Toka. Cumia Toka.
Hampsixenue.
I=q/t, U=A4/4

DIEKTpUIECKOE COMTPOTUBIICHHUE. YICIBHOE dJIEKTPUUECKOE COMPOTHBIICHHE:
R =pl/S

3axon OMa Ju1st ydacTka annekrpuueckoi nenu: I = U/R

ITocnenoBarenbHOE COCAMHECHUE IIPOBOJHUKOB:
I, =1,. U=U,+U,. R=R +R,
HapannenLHoe COCAUHCHHNC ITPOBOAHHUKOB PABHOT'O COIMPOTHUBJICHUS:

U=U:I=I+I;R=2.

2
CMelanHbIe COCIMHCHHA ITPOBOAHHNKOB

Pabota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH J[xoyns — Jlenna:

O=I"R-t



3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.2

3.2

3.2

OmneiT Opcrena. MarHuTHOE TMOJ€ TMPSMOTO MPOBOJHUKA C TOKOM. JIMHMM

MarHUTHON MHITyKIIUU

MarauTHoe T1OJIe TIOCTOSHHOTO MAarHuTa. BSaI/IMO,Z[eI;'ICTBI/Ie IIOCTOAHHBIX

MarHuToB

JlelicTBME MArHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM

OnbiTel Papajes. SABiaeHue snekrpoMariuTHOM nHAYKIMU. [IpaBuio Jlenma

IIpakmuueckue pabomoi

H3Mmepenne  2IIEKTPUYECKOTO  CONPOTHBICHHSA  PE3UCTOPA;  MOLIHOCTH
NIEKTPUUYECKOTO TOKA; PaOOThI AIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA4, BO3HHUKAIOIIETO B IPOBOIHHKE
(pe3ucTopsbl, JIaMIIO4Ka), OT HAMPSDKEHUs Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTHU
CONPOTHUBJICHUA OT JUIMHBI IPOBOJHUKA, TUIOLIAJAHN €r0 MONEPEYHOTO CEYEHUS U
YAEIBHOTO COIIPOTUBIICHUS.

[IpoBepka mpaBuia I NEKTPUUECKOTO HAINPSDKEHUS MPU MOCIEA0BATEIBHOM
COCIMHEHUM IPOBOJHUKOB; IIpaBUila I CHUIIBl DJICKTPUYECKOIO TOKA IIpU

napaijieIbHOM COEAMHEHNU IPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6NeHUs 6 npupooe: DICKTPUUYECKHE SBICHUS B arMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMId, Ipeid MoocoB,
POJIb MArHUTHOTO MOJIS AJIs1 )KM3HU Ha 3emle, TIOJISIPHOE CUSTHUE

Texnuueckue ycmpoticmeéa: 3IEKTPOCKOI, aMIIEpPMETpP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  DHEpPruH,  IJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeIbHbIE ANEKTPOIPUOOPHI (mpumepsl), AIIEKTPUUECKUE
MPEIOXPAHUTENH, AJIEKTPOMArHUT, DSJEKTPOABHUraTellb IOCTOSHHOTO TOKa,

TreHepaTop NOCTOAHHOI'O TOKa

OnexTpomMarHuTHble BosHBIL. [lIkaa 3eKTpOMarHUTHBIX BOJIH

JlyueBas Mozgensb cBerta. [IpsiMmonrHelHOE pacipoCTpaHEHUE CBETA

3akoH OTpPaXCHUA CBCTA. IInockoe 3CPKaJIo0

[Tpenomnenue cBera. 3aKOH NPEIOMIICHHUS CBETA



3.2

3.2
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3.2

3.2

3.2

4.1

4.2
4.3
4.4
4.5

4.6

4.7

Hucnepcus cera

JIunza. Xon nydeit B nuH3e. DOKyCHOE paccTosiHUEe JIMH3bI. OnTUYecKas cuia
muusel: D= 1/F

I'na3 kak ontuyeckas cucrema. OnTuueckue npuoopsl

Ipakxmuueckue pabomsi
N3mepenne ontuyeckor CUIbl cOOMpAroIeil JTMH3BI; (POKYCHOTO PacCTOSHUS
cobuparoteii JTHH3bI (1T0 CBOWCTBY PAaBEHCTBA Pa3MEpOB MpeaMeTa U U300pakeHus,
KOTJIa IPEMET PACIIONIOKEH B TBOMHOM (pOKyce), TOKa3aTesl MPEIOMIICHHUS CTeKIIA.
UccnenoBanne  cBOWCTBA HM300pa)XCHUs, TMOIYYEHHOTO C  TIOMOIIBIO
coOuparomield JUH3bI, U3MEHEHUs (DOKYCHOTO PACCTOSHUS JBYX CIOKCHHBIX JTUH3;
3aBUCHMOCTH YyIVIa IPEJOMJICHUS] CBETOBOTO JIy4a OT YIVIa MaJeHUs Ha TpaHUIle
«BO3AYX — CTEKIJIO»
Qu3suueckue senenus 6 npupode: 3arMmenuss Comnua u JlyHbl, 1BeTa Te,

ONTUYECKHUE SIBJICHUS B aTMoc(epe (1BeT HeOa, pepakuusi, paayra, MUPax)

Texnuueckue ycmpoticmea: OYKH, TE€pHUCKOI, ¢oToanmapar, ONTHYECKUE

CBETOBOJIbI
KBAHTOBBIE ABJIEHUA

PaguoaktuBHocTh. Anb(a-, Oera-, ramma-usnydeHus. Peakuuu anbga-u

Oera-pacmajna

Omneitel Pe3epdopna no paccesauro anbda-vyactuil. [InanerapHas Mojienb aToMa
CocrtaB aromHoOTO sifipa. M30Tomnsl

[Tepron monypacmaia arOMHBIX SIAEP

SAnepurie peakiuu. 3aKOHBI COXPAHEHUS 3apPsIOBOTO U MACCOBOTO YHCE

Qu3uueckue A6leHUs 6 npupode: ECTECTBCHHBIH PaJUOAKTUBHBIN (OH,
KOCMHUYECKHE JIy4d, paJUOAKTUBHOE U3Iy4YCHUE MPHUPOJHBIX MHHEPAJIOB,

I[GﬁCTBPIG paarOaKTHUBHBIX I/ISJIyquI/Iﬁ Ha OpraHu3M 4YCJIOBCKa

Texnuueckue ycmpouicmea: CUEKTPOCKOI, UHAUBUAYAIbHBIA JO3UMETP, Kamepa

Bunbcona, sinepHas sHepreTuka



YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYHEHUKA

» dusuka: 7-i knacc: 6a30BbIN YPOBEHB: yUeOHUK; 3-€ n3nanue, nepepadorannoe [lepoimkun
N.M., UBanoB A.U. Akmonepuoe obmectBo «M3narenbctBo «IIpocBemenues

» dusuka: 8-i kmacc: 6a30BbIN YPOBEHB: YU€OHUK; 3-€ n3nanue, nepepadorannoe [epoimkua
N.M., BanoB A.U. Akmonepuoe obmiectBo «M3narensctBo «IIpocBemenues

» dusuka: 9-i kmacc: 6a30BbIN YPOBEHB: YU€OHUK; 3-¢ n3nanue, nepepadorannoe [epoimkua
UM, I'yrauk E.M., UBanos A.U. u np. AkiimonepHoe o61mecTBo «M3marenscTBo

«ITpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1.C6opHuk 3aaay no pusuke 7-9 knacc/ B.M.JIlykamuk, E.B.MiBanoBa, MockBa
«IIpocBemenne» 2018 .
2.Coopnuk 3aaau no ¢pusuke 7-9 xnacc/ E.I'MockoBkuHna, B.A.Bonkos, MockBa,

«Baxko» 2018 ron.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

https://m.edsoo.ru/35YPBIWSK

https://infourok.ru/

https://os.mipt.ru/

http://school-collection.edu.ru/

http://fcior.edu.ru/

http://www.school.mipt.ru

http://kvant.mccme.ru/

https://m.edsoo.ru/



https://m.edsoo.ru/35YPBIW5K
https://infourok.ru/
https://os.mipt.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
https://m.edsoo.ru/







