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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

[Iporpamma 10 ¢u3MKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPEenoaBaHus yueOHoro npeamera « Du3uka.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OPraHU3AIMI0 H3yUCHHS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mnpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JTUIHOCTHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM OOy4CHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma o ¢u3uke ycraHaBIMBaeT pacmupe/iereHue yueOHOro MaTepurana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO COAEpKaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU paboueit MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMUEH, OHOoTHel, acTpOHOMHUEHN U hU3HUecKoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpA, MPEIOCTABISICT Haubojee sSCHbIe
oOpa3lbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HaHUA, TO €CTh CI0c0o0a MOTydYeHHs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKTYpe OOIIEro
oOpa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHUE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;



e HHTEPIPETHPOBATH JAHHBIC U UCTIOIB30BaTh HAYUHBIC JOKA3ATEILCTBA IS
MOJTYYCHUS BHIBOJIOBY.

[lenmn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
OlpejieNieHbl B KOHUEMIMK TpernojiaBaHus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBarenbHBIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE 00111e00pa30BaTeIbHbBIC TPOTPAMMEI.

Lenu nzydenust GU3uKu:

e IMpuOOpEeTEeHHWE HHTEpeca M CTPEMIICHUS OOYy4YaloIIUXCi K HAyYHOMY
U3YUYEHUIO MPHUPOJIbI, PA3BUTHE HMX MHTEIUIEKTYalbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE TO3HAHUSA B (HOPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3y4ECHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmMupoBaHHe MpEACTaBACHUN O POIM (PU3MKHU JJI PA3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE TMPEACTABICHHMM O  BO3MOXKHBIX  cdepax  Oynymiei
npodecCHOHaNbHOMN NESITENIbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ayu:

e ImpuoOpeTeHHne 3HaHUH O JHUCKPETHOM CTPOCHUM BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBbIX, JJECKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e MpPUOOpPETEHHUE YMEHUU OMHUCHIBATH U OOBSACHITH (PU3MUECKUE SIBIICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

e OCBOCHHE METOJOB PEIICHUS TMPOCTEHINX PpACUETHBIX 3a7ad C
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUI HAOJIOIATh MPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB PabOTHl ¢ MHPOpMaINHEeH (PU3NIECKOTO COMEpIKAHMS,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HMKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO cO cepaMu NpodecCHOHATBLHON IeATeIIbHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

OO011ee Ynciio YacoB, pEKOMEHIOBAHHBIX JIJIs M3y4YeHUs (U3MKU Ha 0a30BOM

ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJento), B 8 kiacce — 68



yacoB (2 uvaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEAEHIO).

[Ipennaraemeiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHUU
7a00paTOPHBIX Pa0OT M OMNBITOB C YYETOM WHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3aJaHHM, MpeIaraéMbiX B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOT'O PK3aMeHa 1o (hU3MKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUMHBL. M3MmepeHue Qu3anueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAYy4HBI METOJ TO3HAHWS: HAOJIOJICHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKuX SIBICHHUM C MTOMOIIBIO MOIeen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX TE.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue ~ siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IWHULIE
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TspkecTy. CHila TshKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus WHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnvie pabomel u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT TIPUII0KEHHOW CHUITBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs KUIKOCTHIO U Ta30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBue IIaBaHUsl TEJI: TIJIABAaHUE WM TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koaddurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

TermoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKECHHS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TerIonepeaavya u CoBepIieHne padboTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBiaenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OJHEpruuM Tela B pe3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yAeabHON TEIIOTHI MIJIABJICHHUS JIbJA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX  Tel. 3akoH KysoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnoss. [lpunHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONMPOTHUBJICHUE BellecTBAa. 3akoH Oma
JJ1s1 ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DOnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKOi sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBE IOCTOSSHHBIX MArHUTOB. MarHuTHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[€CTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. I3MmepeHnne 3J1eKTpUUeCcKOro HapsKeHUs BOJTBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MozienrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJCHUS WHAYKIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOJAHUKH U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUSI HAa PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIBl TOKa MPU MapaJUICTLHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ nHarpeBaters.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtoHa. Bropon 3axkon Herorona. Tpertuii 3akon HeroTroHa.
[IpyHLIMT CynepO3uIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHUMOCTh YCKOPEHHMSI T€la OT MAacChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIBXKEHHUS OpycKa WU JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tejla MNpU PABHOYCKOPEHHOM JIBHKEHHH II0
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

MexaHuuyeckHe K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTya. MareMaTnuecKuil U IpYyKUHHBIM MasaTHUKH. 1IpeBpamenue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBI. JI[MMHA BOJMHBI W CKOPOCTH €€ PacCHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezneneHne dYacTOTbl M TEepUOJIa KOJEOAHWI MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KojeOaHuid
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeTroBbI€ SIBJICHHS.

JlyueBas  momenp  ceera.  Mcrounuku ~— ceera.  IIpsamonuHelHoe
pacnpoctpaHenue cseta. 3atmenuss Connua u Jlynel. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa nyuel B inH3e. OnTudeckas cuctema (oToanmnapara, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moxenp riaa3a.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yTila OTPAKECHHS CBETOBOTO Jiyda OT YIJIa
najCHUSI.

2. M3ydeHne xapakTEpPUCTHK N300PKECHUS MPEAMETA B TIIIOCKOM 3epKajle.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PAaCCTOSHUS U ONTHYECKOW CHIIBI COOMparoei
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DMIIBTPHI.



KBaHnToBbIE fiBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u norniomenne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO0 M MacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHS U TOTIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnroneHue CIIONIHBIX U JTMHEHYATHIX CIIEKTPOB U3JTYUYCHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMIUN MOIYJIb TIPEAHA3HAYEH JJIsI CUCTEMATH3alUN
1 00001IeHUS TPEIMETHOTO COJIEPKAHUSI U OTIBITA IESITEILHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 0OydaroImmxcsi, BRIOPaBIIMX 3TOT
y4eOHbII IpeIMeT.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUbI
JIEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKHU, OBJIAJACHUE YMEHUSMH OOBICHITH (PU3UUYECKUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
CYET TOr0, UTO OOYUAIOIIHECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM MPEJIaraeTcsi:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HanOoOJIee BAKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYJs BKIIOYAeT AKCIECPHUMEHTAIHLHOE
UCClIeIoBaHHEe 000O0IIaroero xapakrepa. MoIylb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEWUIIEH COCTABIISIOLIEH
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30MacHOro TOBEJIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHKUE CBOETO MTpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Y4YacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPO(eCcCHid, CBSI3aHHBIX ¢ (PU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM W MyTel HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHMS Ha OKPYJKAOIIYIO Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABISITH W XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEeHNS U CpaBHEHUS,;



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH H3YYCHUU (PU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTECIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
01arokeIaTeILHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO MPEICTABIATh PE3yIbTAaThl BBIIOIHEHHOTO (PU3MUECKOT0 OIbITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
N0 €€ MOCTIKEHUIO: paclpeneisiTh poJd, OOCYKIaThb MPOLECCHl H
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCA B  PA3JIMYHBIX IMOAXOJaX TMPHUHATHS  PEIICHHUHA
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUS) Pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (U3NIECKUX 3a/1a4 Uiu
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  IMOHATHSA:  (PU3MUECKHME UM XUMHYECKHE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHEHHOE), TPAEKTOpUs, PABHOACHCTBYIOIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuyath sBiaeHus (AudQdy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaThb MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUHA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
OPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHHs Ha JKMBOM OpraHM3M, IUIaBaHHUE PbIO, pblyard B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHUHETHYECKas U
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICI UCTIONb3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJT (BAOJb OJTHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (OJoka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIM3a
YCIJIOBUS 33Ja4yl 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (PU3NUECKON BETMUNHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKA B XOJE OIbITAa, JEJaTh BBIBOJBI IO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETMYUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABMKYILETOCS Tela OT BPEMEHU JIBHXKEHUSI TeJa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONPHUKOCHOBEHHS TEJN, CHUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIeAys NPEIJI0KEHHONW WHCTPYKIIUU: TPH BBITOJTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIAIGI JACHUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUSA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH  MPUMEPbl  (HAXOAWTh  HWHGPOPMAILMIO O  IIpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOTIOICHHS] HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHMKOB HH(opManuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJTHCHHH yYEOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yYCHHBIN



MOHSATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILICHUE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TPYMNINbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITIOJIB30BATh MOHSATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TEeTIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIEKTpU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HUX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Apend Moar0CcoB, poJib MArHUTHOTO MOJIS AJ1s )KU3HU Ha 3eMIie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MalIllUHbl, OTHOCUTEIbHAS BIIA)KHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxoyna—JleHua, 3aKkoH COXpaHEHHUs SHEPTUU, IIPU TOM J1aBaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJEMbl, KOTOpPhIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IBI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJCHUM WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTypbl >KUIKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYJIUpOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSHDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEJIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUECKHX Lemne c
NOCJIEOBATEIbHBIM U NAPAJIETBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



XKU3HU 111 obecrieyeHus: 0€30MacHOCTU MU OOpalleHHH ¢ MpUOopaMu U
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HUMEIOIIUXCA 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCIIe yOIMUHO NPEACTABIIATh PE3YJIbTAaThl IPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIpYyHIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHMS, Aedopmarius
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LHEHTpP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUUECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, ITKaJa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABIKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE TUIAHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHW3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (POH, KOCMHUYECKHE Jy4d, PaJUOAaKTHBHOE H3IyUYCHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yUYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIOJIb3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYMUHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPIO3ULMA CHJI, MPUHIUI OTHOCUTEIBHOCTH [ amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTENH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHME HCCIEIOBaHMS, BBLICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjia MaJeHUs W yria MpeloMJIeHHs] OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYUH (CPEIHS
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKHMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparolieid JHWH3bI, pPaJAUOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHas MOJIeTh aToMa, HyKJIOHHAs! MOJIEJTb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecrieueHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HHuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI TOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACepKaHUs, CIIPABOYHbIC MaTEpUaIbl, PECypPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMaAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COAEp KaHMUS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne i/t

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe

padoThI

IIpakTHYeckue

padoThI

duekTpoHHbIe (LM (POBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pasnen 1. ®usuka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa

https://interneturok.ru/h/biblioteka/vse-

1.1 dusnKa - HayKa O IPUPOJIE 2 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
1.2 dusznyeckue BETUINHBI 2 1 predmeti/fizika
FCTecTBeHHOHAY IHbIH METO https://interneturok.ru/h/biblioteka/vse-
1.3 2 1 predmeti/fizika
IO3HAHUA
Wroro mo pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
https://interneturok.ru/h/biblioteka/vse-
2.1 CtpoeHne BelecTBa 1 predmeti/fizika
JIBHOKEHTE B B3AEMOAEHCTRAS YACTHL https://interneturok.ru/h/biblioteka/vse-
2.2 2 1 predmeti/fizika
BeIeCTBA
https://interneturok.ru/h/biblioteka/vse-
2.3 ArperaTHble COCTOSIHHS BEILIECTBA 2 predmeti/fizika
Hroro mo pazneny 5

Paznen 3. /IBuskenune U B3auMo/ieiicTBue Tej



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-

3.1 MexaHn4ecKoe IBIKEHIE 3 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
3.2 WNuepuus, macca, II0THOCTh 4 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
3.3 Cuia. Bunp! cun 14 predmeti/fizika
Hroro no pasneny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U ra30B
JaBnenue. llepenaua naBnenus https://interneturok.ru/h/biblioteka/vse-
4.1 TBEPIBIMU TEJIAMHU, KUJKOCTIMHU U 3 predmeti/fizika
rasamu
https://interneturok.ru/h/biblioteka/vse-
4.2 JlaBieHune KUIKOCTH 5 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
4.3 ATMOC]epHOE TaBICHHE 6 predmeti/fizika
TleiCTBHE KUIKOCTH 1 ra3a Ha https://interneturok.ru/h/biblioteka/vse-
4.4 . 7 predmeti/fizika
MOTPYXEHHOE B HUX TEJIO
Hroro no pasneny 21
Pa3jnen 5. Pa6ora u MOIIHOCTH. JHeprusi
https://interneturok.ru/h/biblioteka/vse-
51 Pabora 1 MOIIIHOCTH 3 predmeti/fizika



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-
5.2 ITpocThie MEXaHU3MBI 5 1 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
5.3 MexaHu4ecKast SHEPTUs 4 1 predmeti/fizika
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/t Konrposbnusie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TenioBble siBJeHUsI
https://interneturok.ru/h/biblioteka/vse-
11 CtpoeHue U CBOMCTBA BEIllECTBA 7 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
1.2 TenoBbie Iporecchl 21 1 5 predmeti/fizika
Wroro mo pazneny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
DneKTpUUECcKue 3apsiabl. https://interneturok.ru/h/biblioteka/vse-
2.1 3apsKeHHBIE Tela U UX 7 1 predmeti/fizika
B3aMMO/ICHCTBUE
https://interneturok.ru/h/biblioteka/vse-
2.2 [TocToSsTHHBIN 2IIEKTPUUYECKHUIN TOK 20 2 7 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
2.4 DNeKTpOMarHuTHasi UHIYKIHUs 4 predmeti/fizika
Hroro mo pasneny 37
PeszepBHoe Bpemst 3



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

OBIIEE KOJIMYECTBO YACOB I10

68 4 145
I[TPOTPAMME



9 KUIIACC

HaumeHoBaHue pa3iesioB  TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne i/t Konrposbnsie IIpakrnyeckue
NporpamMmbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Paznea 1. Mexannueckue siBJIeHHUS
MeXaHIIECKOe NBHKEHHE H https://interneturok.ru/h/biblioteka/vse-
11 10 1 predmeti/fizika
CIOCOOBI €ro OMMUCAHUSA
https://interneturok.ru/h/biblioteka/vse-
1.2 Bzaunmoneiictsue ten 20 1 3 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
1.3 3aKOHBI COXPAaHEHUS 10 3 predmeti/fizika
Utoro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJHEI
https://interneturok.ru/h/biblioteka/vse-
21 MexaHnueckue Kojieoanus 7 3 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
2.2 Mexanuveckue BOJIHBL. 3BYK 8 1 3 predmeti/fizika
Hroro mo pazneny 15
Pa3zpnen 3. DiieKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE 1 6 , https://interneturok.ru/h/biblioteka/vse-

QJICKTPOMArHUTHBIC BOJIHBI

predmeti/fizika



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

Hroro no pazneny

Pa3nen 4. CBeToBbIe sIBJIEHHS

https://interneturok.ru/h/biblioteka/vse-

41 3aKOHBI paclpoCTPAHEHUS CBETA 6 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
4.2 JIuH3b1 1 onTHYECKHUE TPUOOPHI 6 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
4.3 Pasnoxxenne 6emoro cBera B CIIEKTP 3 predmeti/fizika
Hroro no pasneny 15
Pa3nen 5. KBaHTOBbIE sIBJEHUS
VICTIyCKAHHE H TTOTTIOMEHHE CBETA https://interneturok.ru/h/biblioteka/vse-
5.1 4 predmeti/fizika
aTOMOM
https://interneturok.ru/h/biblioteka/vse-
5.2 CrpoeHue aTOMHOTO sijipa 6 predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-
5.3 SnepHble peakiuu 7 predmeti/fizika
Hroro no paszneny 17
Pasnen 6. [loBTopuTenbHO0-00001aI01IIHIT MOTYIb
[ToBTOpeHmMe u 06001IeHNE https://interneturok.ru/h/biblioteka/vse-
6.1 cofepkanus Kypca pusuku 3a 7-9 9 predmeti/fizika
KJacc
Wtoro no pazneny 9
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

27






IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosanyecrBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypora Bcero Kontpobnvie  Hpaxrireckite u3ydeHusi oOpa3oBaTeJibHbIEC pecypchl
padoThI padoThI
®du3nka — Hayka o https://interneturok.ru/h/biblioteka/vse-
1 npupoje. SBienus 1 predmeti/fizika
pupobl. dusnyeckue
SIBJICHUS
MexaHu4decKkue, TCIUIOBEIC, https://interneturok.ru/h/biblioteka/vse-
2 DJIEKTPUUYECKUE, 1 predmeti/fizika
MarHuTHbIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS
; RO ——— . h:’;zsr;{él?t;;?kzturok.ru/h/biinoteka/vse-
UX U3MEpPEHNE Pt S
Ypoxk-uccienoBanue https://interneturok.ru/h/biblioteka/vse-
"HM3MepeHune TeMnepaTypbl predmeti/fizika
4 MPY MOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETpA U AaTYUKA
TeMmeparypbl”
Kak ¢usuka u gpyrue https://interneturok.ru/h/biblioteka/vse-
€CTECTBEHHBIE HAYKU predmeti/fizika
5 U3YYaroT MPUPOAY. 1

EcrecTBeHHOHAyYHBIN
METO/]I TO3HAHMUSI.
Onucanue Gpusnueckux
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SIBJIEHUU C IIOMOIIBIO
Mozeen

Ypoxk-uccienoBanue
"[IpoBepka runoTes3sl:
JAIBHOCTH MOJIETA IIAPUKA,

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

6 MyIIEHHOTO

FOPU30HTAIILHO, TEM

Oouiblie, yeM OoJIbIIe

BBICOTA ITycKa"

CrpoeHue BeliecTsa. https://interneturok.ru/h/biblioteka/vse-
7 OnBITHL, TOKAa3bIBAIOIINE predmeti/fizika

JMCKPETHOE CTPOECHUE

BEIIECTBA
g JIBUKEHYe YACTHIL h:’(c;sr;/:l?tfei;r::urok.ru/h/biblioteka/vse-

BEIIECTBA :

Ypok-uccnenoBanue https://interneturok.ru/h/biblioteka/vse-
9 «OT1BITE 10 HAOTIOAEHUTO predmeti/fizika

TEIJIOBOTO PACIIUPEHUS

ra3zoBy

ArperaTHble COCTOSHHUSA https://interneturok.ru/h/biblioteka/vse-
10 BEIIeCTBA predmeti/fizika

B3aumocss3p MexIy https://interneturok.ru/h/biblioteka/vse-

CBOIICTBaMH BEILIECTB B predmeti/fizika
1 Pa3HBIX arperaTHbix

COCTOSTHUSIX U MIX
aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
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arperaTHbIX COCTOSTHUM
BOJIbI

Mexannuyeckoe IBUKEHUE.

https://interneturok.ru/h/biblioteka/vse-

12 PaBHOMEpHOE 1 predmeti/fizika

HEPaBHOMEPHOE JIBUKECHUE

CxopocTs. Eauuubt https://interneturok.ru/h/biblioteka/vse-
13 CKOPOCTH predmeti/fizika

Pacuer IIyTH U BpeMeHH https://interneturok.ru/h/biblioteka/vse-
14 JBYOKCHHS predmeti/fizika

WNuepuus. 3akoH uHEpIUH. https://interneturok.ru/h/biblioteka/vse-
15 BsaumonelicTBue Tel Kak predmeti/fizika

MpUYMHA U3MEHEHUS

CKOPOCTH JIBH>KEHHS Tl

IImoTHOCTE BemecTna. https://interneturok.ru/h/biblioteka/vse-
16 Pacuer macchl 1 00beMa predmeti/fizika

TeJla Mo €ro MIOTHOCTH

JlaGopatopHnast paboTa https://interneturok.ru/h/biblioteka/vse-
17 «Omnpenenenre MIOTHOCTH predmeti/fizika

TBEPAOTO TEIa»

Pelriee 3a1a4 o TeMe https://interneturok.ru/h/biblioteka/vse-
18 "TIIOTHOCTH BemecTBa" predmeti/fizika

Cuna xak XxapakTepUCTHKa https://interneturok.ru/h/biblioteka/vse-
19 B3aumoieicTBus Ten. Cuma predmeti/fizika

ynpyroctu. 3akoH ['yka

JlaboparopHnast pabota https://interneturok.ru/h/biblioteka/vse-
20 «3yueHue 3aBUCUMOCTH predmeti/fizika

pactsbxeHus (nepopmaryn)
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IIPYKUHBI OT IIPUIIOKEHHON
CHJIBD»

SBnenune tarorenusa. Cua

https://interneturok.ru/h/biblioteka/vse-

21 TKECTH predmeti/fizika

CBsi3b MEXly CHIION https://interneturok.ru/h/biblioteka/vse-
29 TSHKECTU U MacCOM Tella. predmeti/fizika

Bec tena. Pemenue 3anau

o teme "Cuia Tsxectu”

Cuna TsKecTd Ha Jpyrux https://interneturok.ru/h/biblioteka/vse-
23 mnaHerax. Gusnyeckue predmeti/fizika

XapaKTEPUCTUKHU IJIAHET

VsMepeHue cut https://interneturok.ru/h/biblioteka/vse-
24 JIHHAMOMET predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-

25 Bec tena. HeBecomocTs predmeti/fizika

CrnosxeHue 1ByX Cuil, https://interneturok.ru/h/biblioteka/vse-
26 HaIIpaBJICHHBIX 110 OJTHON predmeti/fizika

MIPSIMOM.

PaBHOelicTBYIOIIASA CHIT

Pelmenme 3a1a4 110 TeMe https://interneturok.ru/h/biblioteka/vse-
27 e

"PagHOEHCTBYOMmAs CH” predmeti/fizika

TpeHue CKONbXEHUS 1 https://interneturok.ru/h/biblioteka/vse-
28 TpeHue nokosi. TpeHue B predmeti/fizika

npupoac U TCXHUKC



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
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29

30

31

32

33

34

Jlaboparopnas pabota
«M3y4eHune 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHHSI
OT CHJIBI JIaBJICHHS U
XapakTepa
COIPHUKACAIOLIIXCS
IMOBEPXHOCTEMN»

Pemrenue 3agaq Ha
onpeeIcHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3agau no remam:
«Bec Tenay, «I'paduueckoe
H300paKeHUE CUI,
«Cunpm,
«PaBHOAEHICTBYIOIIAS CHII»

KonTponbHas padota no
TeMaM: «MexaHuyecKoe
IBIKEHNe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'padpuueckoe
M300paKeHUe CU»,
«Cunby»

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEINYCHUS
JaBJICHUS

JaBnenue raza.
3aBUCHMOCTD JaBJICHUS
rasza otT o0béma,
TEeMIIEPATypPhl

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika
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[Tepenaua naBieHus
TBEPJIBIMH TEJIAMH,

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

35 YKHUJIKOCTSIMH M Ta3aMH.

3akon [lackans

JlaBieHue B )KUAKOCTH U https://interneturok.ru/h/biblioteka/vse-
36 rase, BbI3BAHHOEC JICHCTBHEM predmeti/fizika

CHUJIBI TSKECTH

Pemenue 3anau o teme https://interneturok.ru/h/biblioteka/vse-
37 «JlaBJIeHHE B KUJIKOCTH U predmeti/fizika

rase. 3akoH Ilackams»

https://interneturok.ru/h/biblioteka/vse-
38 CooOmaromuecs cocyabl predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-

39 I'mppaBnuueckuii npecc predmeti/fizika

Maromerpsi. TlopiHesoit https://interneturok.ru/h/biblioteka/vse-
40 o predmeti/fizika

JKHIKOCTHBIN HAacoC

AtMocdepa 3emin. https://interneturok.ru/h/biblioteka/vse-

[TpuumHBI cyriecTBOBaHUS predmeti/fizika
41 BO3TYIITHOW 000JI0YKH

3emin. 3aBHCUMOCTD

aTMoc(hepHOro JaBIeHUS OT

BBICOTHI HaJl YpPOBHEM MOPS

Bec Bo3myxa. https://interneturok.ru/h/biblioteka/vse-
42 predmeti/fizika

ATMochepHoe 1aBiIeHHE
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N3mepenue atMmochepHOTro

https://interneturok.ru/h/biblioteka/vse-

43 naBiieHUs. OIBIT predmeti/fizika

Toppuuennu

3aBUCHMOCTD https://interneturok.ru/h/biblioteka/vse-
44 aTMoc(hepHOro JaBJICHUS OT predmeti/fizika

BBICOTHI HaJl YDPOBHEM MOPSI

bapomeTtp-anepou. https://interneturok.ru/h/biblioteka/vse-
45 ATmocepHoe naBieHue Ha predmeti/fizika

pPa3IUYHBIX BHICOTAX

Pelriee 3a1a4 o TeMe https://interneturok.ru/h/biblioteka/vse-
46 "ATMocdepHoe naBieHue" predmeti/fizika

JleiicTBUE KUAKOCTH U raza https://interneturok.ru/h/biblioteka/vse-
47 Ha NOTPYKEHHOE B HUX predmeti/fizika

Teno. ApxumeaoBa cuiia

JlaGopatopHnast paboTa https://interneturok.ru/h/biblioteka/vse-

«Omnpenenenue predmeti/fizika
48 BBITAJIKMBAIOIICH CUJIBI,

JEHCTBYIOIIEH Ha TeO,

MOTPYKEHHOE B JKHUJIKOCTbH)

JlaGopaTopnas pabora 1mo https://interneturok.ru/h/biblioteka/vse-

Teme «VcemenoBanne predmeti/fizika
49 3aBUCHUMOCTH Beca TeJjia B

BOJIE OT 00BbEMa

MOTPY>KEHHOM B JKUJKOCTh

YacTH TeJla»

https://interneturok.ru/h/biblioteka/vse-

50 [Inapanue Ten predmeti/fizika
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Jlaboparopnas pabota
"KoncrpyupoBanue
apeoMeTpa Win

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

>1 KOHCTPYHMPOBAHUE JIOJKU U
oIpeJieNieHue e€
rpy30M0abEMHOCTH"
Permrenue 3agad mo reMam: https://interneturok.ru/h/biblioteka/vse-
«IInmaBanue cynos. predmeti/fizika
52 BoznyxomuaBanue»,
«/JlaBiieHHEe TBEPBIX TE,
JKUJKOCTEN U ra3oB»
https://interneturok.ru/h/biblioteka/vse-
53 Mexanunueckas paboTa predmeti/fizika
MomsocTs. EauHums: https://interneturok.ru/h/biblioteka/vse-
54 MOILIHOCTH predmeti/fizika
Ypok-uccnenoBanue https://interneturok.ru/h/biblioteka/vse-
"PacuéT momntHOCTH, predmeti/fizika
> pa3BUBAaEMOM IIPHU MOIBEME
110 jecTHuIe"
[IpocTble MEXaHU3MBI. https://interneturok.ru/h/biblioteka/vse-
56 Prruar. PaBHOBecuHe crt Ha predmeti/fizika
phIuare
KonrtponsHas pabora no https://interneturok.ru/h/biblioteka/vse-
Teme «/laBineHue TBepabIX predmeti/fizika
57 TeJN, )KUJIKOCTEH U Ta30By /

Bceepoccutickas
poBepoyHas pabora
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PesepsHslii ypok. Pabora ¢
TEKCTaMH 110 TeMe
«JlaBieHne TBEPABIX Tel,

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

58 .

KHJIKOCTEN U ra3zoB» /

Bcepoccuiickas

npoBepouHas paboTa

Pbruaru B TexHuKe, OBITY U https://interneturok.ru/h/biblioteka/vse-

npupoae. JlabopatopHas predmeti/fizika
59 pabota «HccnenoBanue 0.5

YCIIOBHI PaBHOBECHS

pbryara»

Pemenue 3anad no reme https://interneturok.ru/h/biblioteka/vse-
60 «YcoBYsI paBHOBECHS predmeti/fizika

pblyara»

Koadduument moneznoro https://interneturok.ru/h/biblioteka/vse-

JEUCTBUS MEXaHNU3Ma. predmeti/fizika
61 JlaGopatopHnas pabora 0.5

«M3mepenne KII/]

HaKJIOHHOM MJIOCKOCTH»

Peluenne 3a1a4 [0 TEMe https://interneturok.ru/h/biblioteka/vse-
62 "Pabora, mourHOCTh, KIT/T" predmeti/fizika

Mexanunyeckas dHEprus. https://interneturok.ru/h/biblioteka/vse-
63 Kunernueckas u predmeti/fizika

MOTEHIMAJIbHAS SHEPI Ul

3aKoH COXpaHeH s https://interneturok.ru/h/biblioteka/vse-
64 predmeti/fizika

MEXaHUYECKOW SHEPTUn



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika

YPOK-3KCIIEPUMEHT 110
Teme "DKCIepuMEeHTAIbHOE
ornpezeeHue U3MEHEHUS

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

65 KHHETHYECKOHN 1 1 1

MOTEHIMATBHON YHEPTUHU

MIPU CKAaTBIBAHUU TEJIA 110

HaKJIOHHOM TIOCKOCTH"

KontposbHas pabota mo https://interneturok.ru/h/biblioteka/vse-
66 Teme «Pabora 1 MOIIHOCTb. 1 predmeti/fizika

DOHeprus»

PesepeHsiii ypok. Pabora c https://interneturok.ru/h/biblioteka/vse-
67 TEKCTaMHU I10 TEME 1 predmeti/fizika

"MexaHn4ecKoe

JIBHXKCHHUE"

PesepsHsiii ypok. Pabora c https://interneturok.ru/h/biblioteka/vse-
68 TekcTamu 1o Teme "PaboTa. 1 predmeti/fizika

MouHocTs. DHeprus”

OBHIEE KOJIMYECTBO YACOB 68 12

[10 ITPOT'PAMME
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8 KUIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Kontpoapmpie  Mpaxrueckue u3y4eHusi  o0pa3oBaTeJbHBIC PeCypPChI
padoThI padoThI
OCHOBHBIE TIOJIOKECHHS https://interneturok.ru/h/biblioteka/vse-
MOJIEKYISIPHO- predmeti/fizika
1 KMHETUYECKOM TEOPUU U 1
WX OIBITHBIE
MIOATBEPKICHUS
) Macca 1 pasmep aTOMOB I . h:te?jsr:r{élr:t;;::aaturok.ru/h/biblioteka/vse-
MOJIEKYJT
Mopaenu TBEPAOTO, https://interneturok.ru/h/biblioteka/vse-
3 YKUIKOTO U Ta3000pa3HOTo 1 predmeti/fizika
COCTOSIHU BEUIECTBA
OObscHEeHUE CBOWCTB https://interneturok.ru/h/biblioteka/vse-
TBEPAOTO, )KUIAKOTO U predmeti/fizika
4 ra3o00pa3HOro COCTOSTHUM 1
BEIIECTBA HA OCHOBE
MOJI0)KEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOPUH
; KpucTaHieckue u . https://ir.mt(?r'neturok.ru/h/biinoteka/vse—
amopHbIe Tena predmeti/fizika
CmauuBanue u https://interneturok.ru/h/biblioteka/vse-
6 KanuJIJIApHOCTE. 1 predmeti/fizika
IToBepxHOCTHOE

HaTsXKCHUC
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TemnoBoe pacmupenue u

https://interneturok.ru/h/biblioteka/vse-

7 CKATHE predmeti/fizika

Temnepatypa. CBs3b https://interneturok.ru/h/biblioteka/vse-
8 TEMIIEPATYPHI CO predmeti/fizika

CKOPOCTbIO TEIJIOBOTO

JIBUKCHUS YACTHI]

BnyTtpeHnHss sHeprusi. https://interneturok.ru/h/biblioteka/vse-
9 CriocoOb1 H3MEHEHUS predmeti/fizika

BHYTPEHHEHN SHEPrUuu

https://interneturok.ru/h/biblioteka/vse-

10 Bunae! Tenonepenaun predmeti/fizika

VYpoxk-koHpepeHuus https://interneturok.ru/h/biblioteka/vse-

"[IpakTuyeckoe predmeti/fizika
1 HCII0JIb30BaHUE TETUIOBBIX

CBOMCTB BEILLIECTB U

MaTepUasoB B LEIX

sHeprocOepexeHus"
" KOIMYecTBO TEMIOThL. https://ir.mtejr'neturok.ru/h/biinoteka/vse—

VY aenpHas TEMIOEMKOCTD predmeti/fizika

VYpaBHEHUE TEIIIOBOTO https://interneturok.ru/h/biblioteka/vse-
13 6ananca. TermiooOMeH U predmeti/fizika

TEIJIOBOE PAaBHOBECUE

JlaboparopHnast pabota https://interneturok.ru/h/biblioteka/vse-

"HccenoBaHue IBIICHUS predmeti/fizika
14 TEII000MeHa pu

CMEININBAHUU XOJIOIHOU U
ropsiueit Boabl"
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Pacuer xonnuecTBa
TEIJI0TEI, HEOOXOUMOTO

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

15 JUTsl HAarpeBaHUsI Tella U

BBIZICIISIEMOTO MM TIPH

OXJIAXKICHUH

JlaGopatopnast pabora https://interneturok.ru/h/biblioteka/vse-
16 "OnpenaeneHue yaeiabHON predmeti/fizika

TEIIOEMKOCTH BellecTna"

DHeprus TOIIUBA. https://interneturok.ru/h/biblioteka/vse-
17 VY nenwHas TemioTa predmeti/fizika

cropaHus

[InaBnenue u https://interneturok.ru/h/biblioteka/vse-

OTBEpJICBaHUE predmeti/fizika
18 KPUCTAJINYECKUX TEJI.

VY nenwHas TemioTa

TIJIaBJICHUS

JlaGopatopHnas pabora https://interneturok.ru/h/biblioteka/vse-
19 "OnpezneneHne ynenbHOI predmeti/fizika

TEIJIOTHI IJIABJICHHS JIh1a"

TTapoobpazoBanue 1 https://interneturok.ru/h/biblioteka/vse-
20 KoHJieHcauus. Mcnapenue predmeti/fizika

Kunenwue. Y nenpnas https://interneturok.ru/h/biblioteka/vse-

TEIUIOTa NapooOpazoBaHUs predmeti/fizika
21 Y KOHJCHCAIIUH.

3aBHCHUMOCTh
TeMIIepaTypbl KUTICHUS OT
aTMOC(epHOTO TaBJICHHS
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BnaxnocTs Bo3ayxa.
JlaboparopHnas pabota

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

22 "Onpenenenue

OTHOCHUTEIbHOU

BJI&KHOCTH BO311yxa"

Pemenue 3anau Ha https://interneturok.ru/h/biblioteka/vse-
23 onpe/eeHUE BIAKHOCTH predmeti/fizika

BO3JyXa

[TpuHIHIBEI pabOTHI https://interneturok.ru/h/biblioteka/vse-

TCIUIOBEIX JIBUTaTEIICIH. predmeti/fizika
24 [TapoBas TypOuHa.

JIBuraTenb BHyTPEHHETO

CropaHus

KIIJI renmoBoro https://interneturok.ru/h/biblioteka/vse-
o5 npuraresisi. TerioBbie predmeti/fizika

JIBUTATENIH M 3aIIATA

OKpPY’KaroIle cpebl

3aKoH COXpaHEHUs U https://interneturok.ru/h/biblioteka/vse-
26 MIpEeBpAaIeHHs SHEPTHH B predmeti/fizika

TETUTOBBIX IMpoIleccax

IloaroroBka k https://interneturok.ru/h/biblioteka/vse-

KOHTpPOJIbHON paboTe 1o predmeti/fizika
27 teme "TeroBbie sIBICHUS.

N3MeHeHue arperaTHbix

COCTOSIHMH BerecTsa"

KonrtponbHas pabora no https://interneturok.ru/h/biblioteka/vse-
28 Teme ""TeroBbIe SIBICHUS. predmeti/fizika

N3MeHeHue arperaTHbix
COCTOSIHHH BerecTsa"
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Dnektpuzanus Ten. [Isa

https://interneturok.ru/h/biblioteka/vse-

29 pOo/Ia AIEKTPUUCCKUX predmeti/fizika

3aps/10B

Ypoxk-uccienoBanue https://interneturok.ru/h/biblioteka/vse-
30 "DnexTpu3anus Tein predmeti/fizika

MHIyKUHCH U IIPU

CONPUKOCHOBEHUH"

B3anmoperictue https://interneturok.ru/h/biblioteka/vse-
31 3apsHKCHHBIX TEJ. 3aKOH predmeti/fizika

Kynona

DNEeKTpUYECKOoe MOoJeE. https://interneturok.ru/h/biblioteka/vse-

HanpsixeHHOCTD predmeti/fizika
32 AIIEKTPHYECKOTO TIOJIS.

[IpuHnun cynepno3unuun

BJIEKTPUYECKUX MOJIEH

Hocurenu anextpudeckux https://interneturok.ru/h/biblioteka/vse-
33 3apsAA0B. DIEMEHTAPHBIN predmeti/fizika

3apsan. CtpoeHue aToma

[IpoBoaHMKY U https://interneturok.ru/h/biblioteka/vse-
34 JTUDJIEKTPUKU. 3aKOH predmeti/fizika

COXPAaHEHHUS

JIEKTPUYECKOTO 3apsaa

Pemrenue 3anay Ha https://interneturok.ru/h/biblioteka/vse-
35 MIPUMEHEHHE CBOWCTB predmeti/fizika

NEKTPUYECKUX 3apsI0B

DNEeKTPUUIECKHH TOK, https://interneturok.ru/h/biblioteka/vse-
36 YCIIOBUS €T0 predmeti/fizika

CYHICCTBOBAHMUA.
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Uctounuku
BJIEKTPUYECKOTO TOKa

JIeNCTBUSA DIIEKTPUYECKOTO

https://interneturok.ru/h/biblioteka/vse-

37 TOKa predmeti/fizika
Ypoxk-uccienoBaHue https://interneturok.ru/h/biblioteka/vse-
"JleiicTBUE predmeti/fizika
38 ANEKTPUYECKOTO TOJISI Ha 1
MIPOBOJTHUKH H
TUDJICKTPUKH"
ONEeKTpUUYECKU TOK B https://interneturok.ru/h/biblioteka/vse-
39 MeTaJuiax, JKUAKOCTIX 1 predmeti/fizika
rasax
10 DJeKTPUUECKas Lelb H &8 h:z;;sriq/(/elri\t;;ir;(ztu rok.ru/h/biblioteka/vse-
COCTaBHBIE YaCTH predmeti/fizika
Cuna toka. JlabopaTopHas https://interneturok.ru/h/biblioteka/vse-
41 pabora "U3mepenue u 05 predmeti/fizika
PETyIUPOBaHUE CUIIBI
TOoKa"
DnexTpuyeckoe https://interneturok.ru/h/biblioteka/vse-
HanpsbkeHue. BonsTmerp. predmeti/fizika
42 JlaGopatopHnas pabora 05
"N3mepenue u
peryiupoBaHue
HanpspkeHus"
ConpoTuBieHne https://interneturok.ru/h/biblioteka/vse-
43 MPOBOJIHUKA. Y IeJIbHOE predmeti/fizika

COIMPOTUBJICHUEC BCIICCTBA
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44

45

46

47

48

49

Jlaboparopnas pabota
"3aBUCUMOCTh
AJIEKTPHYECKOTO
COIPOTHBIICHUS
MIPOBOJTHUKA OT €T0 JJTUHBI,
TUIOMIA/IA TTOTIEPEYHOTO
ceueHus u marepuana”

3aBUCHUMOCTH CHJIBI TOKA
OT HaNpsDKCHHsI. 3aKOH
Owma 117151 yyacTka 1enu

Jlaboparopras pabora
"UccaenoBanue
3aBHCUMOCTH CHJIBI TOKA,
UAYIICTO Yepe3 pe3nucTop,
OT COIIPOTHBIICHHUSI
pe3ucTopa M HAMPSKCHHS
Ha pe3ucrope"

IlocnenoBaTenbHOE U
napajisieJIbHOC COCANHCHUA
IIPOBOAHHUKOB

JlaboparopHnast pabota
"[IpoBepka nmpasuiia
CJIO’KEHUSI HallPsKEHUH
IIPU NOCJIEI0BATEIEHOM
COEJUHEHUH JIBYX
pe3ucTopoB”
JlaGopatopHnas pabora
"[IpoBepka nmpaBuiia Ass
CHJIBI TOKA MPH

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-
predmeti/fizika

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika
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napajuieIbHOM
COCAMHEHHUH PE3UCTOPORB"

Pemenue 3aga4d Ha
IpuMeHeHue 3akoHa Oma

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

50

U1 pa3Iu4HOTO

COEIMHEHUS IPOBOIHUKOB

PabGora 1 MomHOCTH https://interneturok.ru/h/biblioteka/vse-
o1 JIEKTPUYECKOTO TOKA. predmeti/fizika

3axoHn /[xoyns-JleHua

JlaGopatopHnas pabora https://interneturok.ru/h/biblioteka/vse-
59 "Onpenenenue paboThl U predmeti/fizika

MOILHOCTH

AIEKTPUYECKOTO ToKa"

DneKTpUUYeCKue Uenu U https://interneturok.ru/h/biblioteka/vse-

noTpeduTenu predmeti/fizika
53 NEKTPUYECKON dHEPTUU B

osITy. KopoTkoe

3aMbIKaHUE

TTOCTOSHHbIE MATHHTBI, HX https://interneturok.ru/h/biblioteka/vse-
>4 B3aUMOJIENCTBUE predmeti/fizika

Ypok-uccnenoBanue https://interneturok.ru/h/biblioteka/vse-
55 "HN3yuenue nonei predmeti/fizika

MOCTOSIHHBIX MarHuToB"

MaruauTtHO€ nosne. https://interneturok.ru/h/biblioteka/vse-
56 MaruuTHOoe nosie 3emiu U predmeti/fizika

€ro 3HadyeHue I KU3HA
Ha 3emiie
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https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
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[ToaroroBka k
KOHTPOJBbHON paboTe 1o
Teme "DIEeKTPUIECKUE

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

57 3apsibl. 3apsHKEHHBIC Tela
U UX B3aUMOJICHCTBUS.
[TocrossHHBIM
AIEKTPUUYECKUN TOK"
KontposbHas pabota mo https://interneturok.ru/h/biblioteka/vse-
TeMe "DIeKTpUYEeCcKHe predmeti/fizika
3apsbl. 3apsHKEHHBIE Tea
58 Y UX B3aUMOJICHCTBUS.
[TocTrosHHBII
AIIEKTPHUYECKHUI TOK" /
Bceepoccutickas
MpoBepoyHas pabora
PesepBHblit ypok. Pabora ¢ https://interneturok.ru/h/biblioteka/vse-
TEKCTaMH 110 TEME predmeti/fizika
59 "I[TocTostHHBII
ANEeKTpUYeCcKuil Tok" /
Bceepoccutickas
MpoBepoyHas pabora
OmeIT OpcTena. https://interneturok.ru/h/biblioteka/vse-
MaruauTHO€ noJie predmeti/fizika
60 ANEKTPUUIECKOTO TOKA
MarauTtHoe mose KaTyku
C TOKOM
[IpumeHenne https://interneturok.ru/h/biblioteka/vse-
61 3JIEKTPOMAarHuTOB B 0.5 predmeti/fizika

TexHuke. JlaboparopHas
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paborta "U3yuenue
JeUCTBHSI MATHUTHOTO
0JIs HA TPOBOJTHUK C

TOKOM"

DNeKTpOoABUTATEINb https://interneturok.ru/h/biblioteka/vse-
MOCTOSTHHOI'O TOKA. predmeti/fizika

Hcnonns3oBanue

3JIEKTPOJIBUTATENCH B

TEXHUYCCKUX YCTpOﬁCTBaX

62

Y Ha TpaHCHOpTE.

Jlaboparopnas pabota

"KoncTpyupoBanue u

n3ydyeHue paboTsl

aJeKTpoaBUrarens"

OnbiTel Papajest. 3aKoH https://interneturok.ru/h/biblioteka/vse-
63 3JIEKTPOMATrHUTHOMN predmeti/fizika

nHaykuuu. [Ipasumno

Jlenna

OnexTporesepaTop. https://interneturok.ru/h/biblioteka/vse-

CriocoObI nosryueHust predmeti/fizika
64 JIEKTPUYECKON YHEPTUU.

DNEeKTPOCTAHIIUN Ha

BO300HOBIISIEMBIX

MCTOYHUKAX SHEPTUn

[Toaroroska k https://interneturok.ru/h/biblioteka/vse-
65 KOHTPOJIBbHON paboTe 1o predmeti/fizika

TeMe "DIeKTpuiecKue u
MATrHUTHBIE SIBJICHUS"
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KonrponsHas pabora no

https://interneturok.ru/h/biblioteka/vse-

66 TeMe "DIeKTpuiecKue u 1 predmeti/fizika

MarHuTHBIC SBICHUS"

PesepeHslii ypok. Pabora ¢ https://interneturok.ru/h/biblioteka/vse-
67 TEKCTaMH 110 TEME 1 predmeti/fizika

"TemnoBble SABICHUS"

PesepBHbIit ypok. Pabora ¢ https://interneturok.ru/h/biblioteka/vse-
68 TEKCTaMH 110 TEME 1 predmeti/fizika

"MaruuTHEIC IBJICHUS"

OBIIEE KOJIMYECTBO YACOB 68 145

I10 ITPOIT'PAMME



https://interneturok.ru/h/biblioteka/vse-predmeti/fizika
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9 KUIIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Kontpoapmpie  Mpaxrueckue u3y4eHusi  o0pa3oBaTeJbHBIC PeCypPChI
padoThI padoThI
. MeXaHIYeCKOS IBIKCHHC. . https://ir.1te.3r.neturok.ru/h/biinoteka/vse-
MarepuanbHas TOUKa predmeti/fizika
Cucrema orcyera. https://interneturok.ru/h/biblioteka/vse-
2 OTHOCHUTENBHOCTD 1 predmeti/fizika
MEXaHUYECKOTO IBUKEHUS
, PaBHOMEpHOE . h:g;s;q/(/%r;t;;r:;turok.ru/h/biinoteka/vse-
MPSAMOJIMHENHOE JIBU)KEHHE predmeti/fizika
HepaBnomepHnoe https://interneturok.ru/h/biblioteka/vse-
4 MPSAMOJIMHEHHOE JBUKECHHUE. 1 predmeti/fizika
CpenHsist 1 MTHOBEHHAs
CKOpPOCTh
[IpssMmonuneiHOE https://interneturok.ru/h/biblioteka/vse-
5 PaBHOYCKOPEHHOE 1 predmeti/fizika
JIBHKEHUE. Y CKOpEHUE
CkopocTh NpSIMOJIMHEHNHOTO https://interneturok.ru/h/biblioteka/vse-
6 PaBHOYCKOPEHHOI'O 1 predmeti/fizika
neuxenus. ['padux
CKOpPOCTH
JlaGopatopHnas pabora https://interneturok.ru/h/biblioteka/vse-
7 "OnpeneneHue yCKOpeHus 1 1 predmeti/fizika

Tena npu
PaBHOYCKOPEHHOM
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JIBWKCHUU 110 HAKJIOHHOU
II0cKoCTH"

CB00OIHOE aJIEHUE TEIL.

https://interneturok.ru/h/biblioteka/vse-

8 e
Onpitel Tamiies predmeti/fizika
PaBHOMEpHOE nBHXKEHUE T10 https://interneturok.ru/h/biblioteka/vse-
okpykHocTH. [lepron n predmeti/fizika
9 gacToTa OOparieHus.
JInHeliHas u yriiosas
CKOpPOCTH
10 L{eHTPOCTPEMUTENBHOE https://interneturok.ru/h/biblioteka/vse-
yCKOpeHHe predmeti/fizika
TepBbiit 3akon HploToHa. https://interneturok.ru/h/biblioteka/vse-
11 B predmeti/fizika
€KTOp CHJIbI
Bropoii 3akon HeioToHa. https://interneturok.ru/h/biblioteka/vse-
12 P . predmeti/fizika
ABHOJICHCTBYIOILAS CUJIa
12 Tperuii 3axon HyroToHa. https://interneturok.ru/h/biblioteka/vse-
CyTepro3HITHS CHIT predmeti/fizika
Pemenue 3amau Ha https://interneturok.ru/h/biblioteka/vse-
14 IIPUMEHEHHE 3aKOHOB predmeti/fizika
Hrrorona
15 Crna ynpyrocTH. 3akoH https://interneturok.ru/h/biblioteka/vse-
T'yka predmeti/fizika
PelueHne 3aa4 10 TeMe https://interneturok.ru/h/biblioteka/vse-
16 predmeti/fizika

«Cuna ynpyroctm»
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Jlaboparopnas pabota

https://interneturok.ru/h/biblioteka/vse-

17 «OmnpeneneHne KECTKOCTH predmeti/fizika

MIPYKUHBDY

https://interneturok.ru/h/biblioteka/vse-

18 Cuna TpeHus predmeti/fizika

PeleH e 3a1a4 110 TeMe https://interneturok.ru/h/biblioteka/vse-
19 predmeti/fizika

«Cwuna TpeHus»

JlaGopatopHnas pabora https://interneturok.ru/h/biblioteka/vse-
20 "Onpenenenue predmeti/fizika

koddduLmeHTa TpeHus

CKOJIbKEeHUS"

Pewenue 3ampau o reme https://interneturok.ru/h/biblioteka/vse-
21 "3akonbl HetoToHa. Cuia predmeti/fizika

ynpyroctu. Cuna tpeHus”

Cuia TSKECTH U 3aKOH https://interneturok.ru/h/biblioteka/vse-
29 BCEMHUPHOTI'O TATOTCHMA. predmeti/fizika

YckopeHue cBOOOAHOTO

MaJCHUS

VYpox-koHpepeHus https://interneturok.ru/h/biblioteka/vse-

" JIBHKEHHE TEJI BOKPYT predmeti/fizika
23 I'PaBUTALlMOHHOTO LIEHTPA

(Conueunas cucrema).

lanmaktuku"

Pemrenne 3amau mo reme https://interneturok.ru/h/biblioteka/vse-
24 "Cuna TSHKECTH ¥ 3aKOH predmeti/fizika

BCEMHUPHOIO TATOTeHUs"
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IlepBas kocMuueckas

https://interneturok.ru/h/biblioteka/vse-

25 ckopocTb. HeBecomocTs 1 1 predmeti/fizika
Meperpy3Ku
PaBHOBecue maTepuanbHONW https://interneturok.ru/h/biblioteka/vse-
TOYKH. AOCOJIFOTHO predmeti/fizika
TBEpAOE Teo. PaBHOBECHE
26 TBEPIOTO TeEJa C 1
3aKpEIUIEHHOW OChIO
BpaileHusi. MOMEHT CUJIBI.
LlenTp TsHKECTH
PaBHOBeCcue maTepuabHONW https://interneturok.ru/h/biblioteka/vse-
TOYKH. AOCOIIFOTHO predmeti/fizika
TBEp0E Teno. PaBHOBecue
27 TBEPIOTO TeJIA C 1
3aKpEeIIEHHOW OChIO
BpaleHusi. MOMEHT CUJIBI.
LenTp TsxecTn
Pemenue 3anau mo teme https://interneturok.ru/h/biblioteka/vse-
28 "MowmeHnT cunsl. LenTp 1 predmeti/fizika
TsbkecTn"
IloaroroBka k https://interneturok.ru/h/biblioteka/vse-
KOHTPOJIbHOM paboTe 1o predmeti/fizika
29 Teme "MexaHuyeckoe 1
JIBHO)KEHUE.
BzaumopeiictBue Ten"
Kontponbnas paborta mo https://interneturok.ru/h/biblioteka/vse-
30 Teme "MexaHudyeckoe 1 predmeti/fizika

IBUKEHUE.
BsaumonetictBue Ten"
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Nmnynsc Tena. Miynse
CWJIBL. 3aKOH COXPaHEHUs

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

31 UMITyJIbca. YTIPyroe u

HEyTpyroe

B3alMOJIECICTBUE

Pewenue 3amau o reme https://interneturok.ru/h/biblioteka/vse-
32 "3aKk0oH cOXpaHEHUS predmeti/fizika

ummyJbca"

VYpoxk-koHpepeHuus https://interneturok.ru/h/biblioteka/vse-
33 "PeakTHUBHOE JIBUKEHUE B predmeti/fizika

MPUPOJIC U TEXHUKE"

Mexanuieckas paboTa u https://interneturok.ru/h/biblioteka/vse-
34 MOIIHOCTB predmeti/fizika

Pabota cuibl TsKECTH, https://interneturok.ru/h/biblioteka/vse-
35 CHJIBI YIIPYTOCTH U CHJIBI predmeti/fizika

TpEeHus

JlaGopatopHnas pabora https://interneturok.ru/h/biblioteka/vse-

«Ormpenenenue padoThI predmeti/fizika
36 CWJIBI TPEHUS TIPU

PaBHOMEPHOM JIBH>KEHUH

TeJa MO TOPU30HTAITBHOU

MTOBEPXHOCTU»

CBA3b SHEPTUH U PabOTHL. https://interneturok.ru/h/biblioteka/vse-
37 [ToTenuumanpHas sHEPTUst predmeti/fizika

Kunernueckas sneprusi. https://interneturok.ru/h/biblioteka/vse-
38 Teopema o KuHETHYECKON predmeti/fizika

SHEPrUU
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3aKOH COXpaHEHUS SHEPTUU

https://interneturok.ru/h/biblioteka/vse-

39 e

B MEXAHMKE predmeti/fizika

JlaGopatopnas pabora https://interneturok.ru/h/biblioteka/vse-
40 «M3yuenue 3akoHa predmeti/fizika

COXpaHEHHUS YHEPTUN
" Kole6aTenbHOe IBIKCHIE https://interneturok.ru/h/biblioteka/vse-

U €T0 XapaKTePUCTUKH predmeti/fizika

3aryxaromue KoneOaHusl. https://interneturok.ru/h/biblioteka/vse-
42 BoiHyxieHHbIE KOJI€OaHUs. predmeti/fizika

Pe3onanc
13 MarteMaTHuecKuii 1 https://interneturok.ru/h/biblioteka/vse-

3 e

NPY>KUHHBIA MasiTHUKU predmeti/fizika

Ypok-uccrnenoBanue https://interneturok.ru/h/biblioteka/vse-
44 «3aBUCUMOCTD IIEpHOJA predmeti/fizika

KoJIeOaHUH OT JKECTKOCTH

NPY>KUHBI U MAaCChI Tpy3a»
45 TTpeBparieH e SHEpruH Py https://ir.1te.r.neturok.ru/h/biinoteka/vse-

MEXaHUYECKUX KOICOaHHIX predmeti/fizika

JlaGopatopHnas pabora https://interneturok.ru/h/biblioteka/vse-
46 «Omnpenenenue 4acTOTHl U predmeti/fizika

nepuoia KojieoaHui

HPY>KMHHOTO MasiTHUKa»

JlaGopatopHnas pabora https://interneturok.ru/h/biblioteka/vse-
47 «IIpoBepka HE3aBUCUMOCTH predmeti/fizika

repuoa KojiebaHui rpysa,
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IOABCIICHHOI'O K HUTH, OT
MAacCChI I'py3a»

MexaHnueckue BOJIHBL.
CBoiicTBa MEXAaHUUYECKIX

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

48

BOJIH. [IponosibHbIE 1

MONIEPEUHbIE BOJIHbI

Ypok-koHbepeHIus https://interneturok.ru/h/biblioteka/vse-
49 "MexaHW4YeCKHUE BOJHBI B predmeti/fizika

TBEPAOM TEIIE.

Ceiicmuueckue BOJTHBI"
50 3Byk. PacpocTpanenue u h:te:;sr::éitri\t;;r;(ztu rok.ru/h/biblioteka/vse-

OTpa)keHHE 3BYKa predmeti/fizika

Ypok-uccnenopanue https://interneturok.ru/h/biblioteka/vse-
51 "HaOmronenue predmeti/fizika

3aBUCUMOCTH BBICOTHI 3BYKa

OT 4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA https://interneturok.ru/h/biblioteka/vse-
52 TOHA. AKYCTUYECKHUI predmeti/fizika

pe30HaHC

VYpox-koHpepeHus https://interneturok.ru/h/biblioteka/vse-
53 "VabpTpa3Byk u nH(pa3ByK predmeti/fizika

B IIPUPOJIE U TEXHUKE"

IToaroroBka x https://interneturok.ru/h/biblioteka/vse-

KOHTPOJIbHON paboTe 1o predmeti/fizika
54 TeMe "3aKOHBI COXPaHCHHS.

MexaHuueckue KojieOaHust
U BOJIHBI"
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KonrponsHas pabora no
TeMe "3aKOHbI COXPaHEHHMUS.

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

= Mexanudeckue KojieOaHus
U BOJHBI"
56 DJEKTPOMArHUTHOE TI0JIE. https://ir.mtc?r.neturok.ru/h/biinoteka/vse-
DNeKTPOMarHUTHbIE BOJHBI predmeti/fizika
57 CBoiicTBa h:tep;sr::éitri\tz;r:(zturok.ru/h/biinoteka/vse—
predmeti/fizika
3JIEKTPOMArHUTHBIX BOJIH
Ypok-koHbepeHIus https://interneturok.ru/h/biblioteka/vse-
"[kama predmeti/fizika
58 AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH
JUUISL COTOBOM CBSI3H"
Ypok-uccnenoBanue https://interneturok.ru/h/biblioteka/vse-
"N3yueHue cBONCTB predmeti/fizika
59 AJIEKTPOMATrHUTHBIX BOJH C
IIOMOII[bI0 MOOMIEHOT'O
tenedona”
Pemenue 3amau Ha https://interneturok.ru/h/biblioteka/vse-
60 OIpeAEIEHNE YaCTOThI U predmeti/fizika
JUTHHBI 3JIEKTPOMArHUTHON
BOJTHBI
DneKTpOMarHuTHasI https://interneturok.ru/h/biblioteka/vse-
61 npupoja ceera. CKOpoCcTh predmeti/fizika

cBeTa. BotHOBEIE cBOIICTBA
cBeTa
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Hctounuku cBera.

https://interneturok.ru/h/biblioteka/vse-

62 [Ipsmonuneiinoe predmeti/fizika
pacrnpocTpaHeHHE CBETa.
3atmenust ConHua u JIyHbl
3aKOH OTpa)KCHUs CBETA. https://interneturok.ru/h/biblioteka/vse-
63 3epkana. Pemenue 3a1au Ha predmeti/fizika
MIPUMEHEHHE 3aKOHA
OTpakKeHHUS CBETa
Ipenomienye cBeta. 3akoH https://interneturok.ru/h/biblioteka/vse-
64 IIpEIOMIICHHS CBETa predmeti/fizika
IlosnHOE BHYTpEeHHEE https://interneturok.ru/h/biblioteka/vse-
OTpaKEHUE CBETA. predmeti/fizika
65 Hcnonk30BaHne TOTHOTO
BHYTPEHHETO OTPAKCHHSI B
ONITUYECKUX CBETOBOJIAX
JlaGopatopHas pabora https://interneturok.ru/h/biblioteka/vse-
"NccnemoBanue predmeti/fizika
66 3aBUCHMOCTH YTJIa
MIPEIIOMIICHUST CBETOBOTO
Jyda OT yIJia MajeHus Ha
rpaHune "Bo3yXx-cTekio""
VYpox-koHpepeHus https://interneturok.ru/h/biblioteka/vse-
"Hcnonp30BaHne MOJTHOTO predmeti/fizika
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3b"
I — https://interneturok.ru/h/biblioteka/vse-
68 predmeti/fizika

JIMH3bI
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[TocTpoenne nzoOpakeHui

https://interneturok.ru/h/biblioteka/vse-

69 B THH3AX predmeti/fizika

Jlaboparopuas pabota https://interneturok.ru/h/biblioteka/vse-
70 "Onpenenenne GOKYCHOTO predmeti/fizika

pacCTOAHUS U ONITUYECKOMN

CHJIBI coOMpatolei JIMH3b"

VYpoxk-koHpepeHuus https://interneturok.ru/h/biblioteka/vse-
71 "OnTudeckue JMH30BbIE predmeti/fizika

npudopsr"

Ta3 Kak ONTHIeCKas https://interneturok.ru/h/biblioteka/vse-
2 cucreMma. 3peHne predmeti/fizika

VYpoxk-koHpepeHuus https://interneturok.ru/h/biblioteka/vse-
73 "ledexTsl 3penus. Kak predmeti/fizika

COXpaHUTh 3peHue"”

Pasnoxxenue 6enoro csera B https://interneturok.ru/h/biblioteka/vse-
74 cnektp. OnbiTel HptoTOHA. predmeti/fizika

CrnosxeHue CreKTpaIbHBIX

1uBeToB. Jucnepcus cBera

Jlaboparopnast pabota https://interneturok.ru/h/biblioteka/vse-

"OnbITH IO Pa3710KEHUIO predmeti/fizika

0eJoro CBeTa B CHEKTP U
75 BOCIIPUATHIO LIBETA

MIPEIMETOB MPHU UX

HaOIII0ICHUH Yepe3

[IBETOBBIE (QUITBTPHI"

Ypok-nipakTUKyM https://interneturok.ru/h/biblioteka/vse-
76 predmeti/fizika

"BoJIHOBBEIE CBOMCTBA
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CBeTa: AUCIIEPCHs,
uHTephepeHIus U
mudpakmus"

OmnsiTel Pesepdopaa u

https://interneturok.ru/h/biblioteka/vse-

77 e

IJIaHETapHAs MOJIENb aTOMa predmeti/fizika

Toctynars Bopa. Mozenn https://interneturok.ru/h/biblioteka/vse-
78 predmeti/fizika

aroma bopa

Hcnyckanue v norioueHue https://interneturok.ru/h/biblioteka/vse-
79 cBeta aToMoM. KBaHTEI. predmeti/fizika

JIuneiyatelie CrIeKTpsI

YPOK-IIpaKTUKYM https://interneturok.ru/h/biblioteka/vse-
80 "Habmoienue cnekTpos predmeti/fizika

ucryckanus"

PaIlOaKTHBHOCTD 1 68 https://interneturok.ru/h/biblioteka/vse-
81 predmeti/fizika

BUJIBI
- CTpoeHHe ATOMHOTO SIpa. https://interneturok.ru/h/biblioteka/vse-

HyK/oHHast MOJIETb predmeti/fizika
- PaMOAKTHBHBIC https://interneturok.ru/h/biblioteka/vse-

npespaiienus. M3oronsl predmeti/fizika

Pemenue 3amau mo teme: https://interneturok.ru/h/biblioteka/vse-
84 "PagroaKTUBHBIE predmeti/fizika

peBpatieHus"

https://interneturok.ru/h/biblioteka/vse-

85 [Tepuon momypacnaga predmeti/fizika
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VYpoxk-koHpepeHuus
"PanyoakTUBHBIE

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

86 W3JIy4eHUs B IPUPO/IE,
MEJHIINHE, TeXHUKe"
SnepHble peaku. 3aKOHbI https://interneturok.ru/h/biblioteka/vse-
87 COXpaHEHHUS 3apsI0BOTO U predmeti/fizika
MacCOBOI'0 YUCEI
DHeprusi CBSI3u aTOMHBIX https://interneturok.ru/h/biblioteka/vse-
88 snep. CBsi3b MacChl U predmeti/fizika
SHEPTUH
89 Pelmenme 3a1a4 110 TeMe https://ir'mtt?r'neturok.ru/h/biinoteka/vse—
"SI iepHbIe peaiyn” predmeti/fizika
Peakuuu cunTesa u https://interneturok.ru/h/biblioteka/vse-
90 nenenus saep. crounuku predmeti/fizika
sHeprun CoJiHLA U 3BE3]
VYpox-koHpepeHus https://interneturok.ru/h/biblioteka/vse-
"SInepHas JHEpreTuKa. predmeti/fizika
91 JleficTBUS pagrOAKTUBHBIX
W3IIy4eHUI Ha )KUBBIC
OpraHusmsl"
[ToaroroBka k https://interneturok.ru/h/biblioteka/vse-
KOHTPOJIbHOM paboTe 1o predmeti/fizika
92 TeMe "DJIEKTPOMAarHUTHOE

noJie. DIeKTPOMarHUTHBIE
BoJIHBL. KBaHTOBBIE
SIBJIEHUS"
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KonrponsHas pabora no
Teme "DJIEeKTPOMArHUTHOE

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

93 mosie. DJIEKTPOMarHuTHBIC
BOJIHBI. KBaHTOBBIE
sIBJICHUS"
[ToBTOpenue, 060061IIeHNE. https://interneturok.ru/h/biblioteka/vse-
94 Jlaboparopubie paboOThI MO predmeti/fizika
Kypcy "B3aumoneiictBue
ten"
[ToBTOpeHmE, 0600IICHNE. https://interneturok.ru/h/biblioteka/vse-
Pemenne pacueTHsIX U predmeti/fizika
95 Ka4eCTBEHHBIX 3a/a4 10
teme "TemnnoBble
nporeccho”
[ToBTOpeHue, 0600ImEeHNE. https://interneturok.ru/h/biblioteka/vse-
Pemenne pacueTHsIX U predmeti/fizika
96 Ka4eCTBEHHBIX 3aja4 10
teme "KIIJ] TermioBbIix
nBUrarenei”
[ToBTOpeHue, 06001IEeHNE. https://interneturok.ru/h/biblioteka/vse-
Pemenne pacueTHbIX 1 predmeti/fizika
97 Ka4EeCTBEHHBIX 3aj1a4 10
teme "KIIJI
ANEKTPOYCTaHOBOK"
[ToBTOpenue, 06o0IIEHNE. https://interneturok.ru/h/biblioteka/vse-
98 JlaGoparopHbie paboOTHI 11O predmeti/fizika

Kypcy "CBeToBbl€ SIBJICHUS"
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[ToBTOpenue, o6o0IIEHNE.
Pabora ¢ TekcramMu o TeMe

https://interneturok.ru/h/biblioteka/vse-

predmeti/fizika

99 1

"3aKOHBI COXpaHEHHUS B

MeXaHuKe"

[ToBTOpenue, 060061IIEeHNE. https://interneturok.ru/h/biblioteka/vse-
100 Pabota ¢ TekcTaMu 110 TemMe 1 predmeti/fizika

"Konebanus u BOJHBI"

[ToBTOpeHue, 0600mEeHNE. https://interneturok.ru/h/biblioteka/vse-
101 Pabora ¢ TekcTamu 1o Teme 1 predmeti/fizika

"CBeToBbI¢ sABJICHUS"

[ToBTOpeHME, 0000IIEHNE. https://interneturok.ru/h/biblioteka/vse-
102 Pabora ¢ Tekctamu 1o Teme 1 predmeti/fizika

"KBanrtoBas u syepHas

¢uznka"

OBIIEE KOJIMYECTBO YACOB 102 97

I10 ITPOIT'PAMME
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCHIBATh HM3yUEHHBIE CBOICTBa Teld M (puU3MUECKUE SIBIEHUS,
UCTONb3Yyd (U3MUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TpPakTOBaTh (PU3UYECKUH CMBICI MCHIOJIb3YEMbIX BEIUYMH, HX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(GbopMyIbl, CBS3bIBAIOLIME JAaHHYI (U3MUECKYI0 BEIUYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUA U MTPOLECCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE CHUTyaluill MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3WYECKUX SIBJIEHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlUME (U3MUECKHE BEJIIMYUHBI: HA OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hu3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(Gu3n4YecKUux METOJO0B, B OIMCAaHMM UCCIECIOBaHMUS BBIIENIATH
IIpOBEpPSIEMOE  NPENIOoJIOKEHHe  (TUIoTesy),  pasauyarh U
UHTEpIPETUPOBATh MOJTYy4YEHHBIH pe3yibTaT, HaXOAUTh OMIMOKU B

XO0J¢€ OIlbITa, A€JIaTh BBIBOJELI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nueckux  CBOWCTB  Tei:  (opMyiaHpoBaTh  MPOBEPSIEMbIE
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBINOJIHATD MPSIMbIE U3MEPEHUs C UCIOIb30BAHUEM aHAJOIOBBIX U
1M (poBBIX MPUOOPOB, 3aMKUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOMl C HCIIOJIb30BAHUEM IPSIMBIX H3MEPECHUH,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
mIaHy, (UKCUPOBATh pPE3yJbTaThl TOJYYECHHOM 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATOKEHHBIX TaOIUIl U TPapuKOB,

ACJIaTh BBIBOAKI IO PE3YyJIbTaTaM UCCIICAOBAaHMA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA Q)HSI/I‘IQCKI/IX BCJIMYHH, CICOYys
npezmoxceHHoﬁ HHCTPYKIHU: IIpru  BBIIIOJIHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

yKa3blBaTh TMPUHIUIBI JEHCTBUS MNPUOOPOB U  TEXHUYECKHX
YCTPOMCTB, XapakTEepU30BaTh IPUHLHUIBI JCHCTBUS W3YyYECHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUSA,




1.15

UCTOJNB3ysd 3HAaHUS O CBOWCTBaX (U3WYECKUX SIBICHUH H
Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTpOMCTBaMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHHUS PA3IMYHBIX HMCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUA TEKCTa, npeoOpa3oBaHus

“H(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJIMYHO JIefaTh KpaTKue COOOIIEeHUS O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUM, TPU STOM
IPaMOTHO HCIIOJIb30BaTh W3yUYEHHBIH MOHATUHHBIN ammapar Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

1.19

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenienath OO0S3aHHOCTM B TpyINIe B COOTBETCTBUH C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (1)I/ISI/I‘IGCKO€ SABJIICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YUYEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PU3UUECKUX SBICHUN

OINUCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI0 (U3MYECKYI0 BEIMYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH Tpa(UKK N3yUdEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alIuCbhIiBaTb €0 MATEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomouibio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3nyYecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacy€THbIE 3aa4u B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 3aJa4M 3alMCBIBATH KPATKOE YCJIOBHE, BBISABIATH
HE/IOCTAaTOK JAHHBIX JUIS pelleHHs 3a/auyd, BBIOMpATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOHOB, HCIIOJIIB3Yysd  OIMMCaHUE€ HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(Gu3MUeCKUX  CBOWCTB  Tell:  (HOPMYIHpPOBATH  MPOBEPSICMBIE
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3yabpTaThl HM3MEpPEeHUH C yu€ToM 3aJaHHOM  aOCOJIIOTHOM

IOIrpCIIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays NpeUIOKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3yJIbTaThl NOIYUYSHHON 3aBUCUMOCTH B BUJE TaOJIUL U rpaduKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJENys IPEUIOKEHHON HWHCTPYKLIUU, U BBIYUCIIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaXx (U3MYECKUX SABICHUH U HEOOXOAMMBbIe

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb MPOCTBIC TEXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJISIThE CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHUECM JJICMCHTOB, pasjindasds YCJIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHHUS ~ (U3MYECKUX  3HAHWA B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd UM TEXHUYSCKUMHU YCTPOWCTBAMH,




1.17

COXpPAaHCHUA 3I0pPOBbA U COGJIIOILGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHHMKOB BBIACIAThH HMHPOPMALUIO, KOTOPAs

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONBb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUi HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeSTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3Yy4ECHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpyniie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B ACATCIBHOCTHL TPYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTarta

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pa3jiniaTth ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUEC

1.3

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHUS B IPUPOJE,




14

1.5

IIPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
00O3HaYeHHsT ¥ eIUHHUIBI (U3NYECKUX BEJIMYUH, HAXOJIUTh
(GbopMyInbl, CBSI3BIBAIOLIME JaHHYI (U3MUECKYI0 BEIUYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ IMOMOIIBI0 2 — 3 U3y4YEHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacuéTHble 3ahauyu (omuparolyecs Ha cucremy u3 2 — 3
ypaBHEHHUI), WCIONb3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
(¢u3nueckue BENMYMHBI: Ha OCHOBE aHalW3a YCIOBHS 3aJayu
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IPU INOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJMUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.11

1.12

NPOBOJIUTH TPU HEOOXOIUMOCTH CEpHUI0 MpPSIMBIX H3MEPEHUH,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TUIAHUPOBATH UCCIIEOBAaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIbTaTaM HUCCICA0OBaHNA

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofarh MpaBuUila TEXHUKH O€30MacHOCTH Mpu paboTe ¢

1abopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (U3NYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKIIOHHAs MOACIIb aTOMHOI'O AApa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-TTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HH(OpPMaIMIO O MpHUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUId oOecriedeHuss Oe30MacHOCTH TP

oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MIOBE/ICHUS B OKpY XKAIolIel cpee

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUM YYEeOHBIX 33JaHUN Hay4HO-
MOTYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3Y4YEHHBIH TOHSATUIHBIA ammapar u3y4aeMoro
pasznena (pU3MKKH U COMPOBOXKAATH BHICTYIUICHHE TPE3EHTAllUuel C

y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJgadYaMH, CJICIWUTb 3a BbIIIOJHCHUEM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TPYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

11

®uszuka — Hayka O mpupoxae. SBiueHus NOpPUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUEC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenMuuHbL. M3mepenue (¢uznuecKux
BenuunH. ®usnyeckue npudopsl. IlorpemHocts

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIIBH)KEHUE THIIOTES,
SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, OOBICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenune TEMIIEpaTypbl npu MIOMOIIH

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

CrpoeHue BemiecTBa: aToMbl M MOJEKYJbI, HX
pa3Mepsbl. OmNbITHI, TOKA3bIBAIOIIME AUCKPETHOE CTPOEHUE
BEIIECTBA

JIBrxkeHue wyactul BemlecTtBa. CBsA3b CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMIeparypoi. bpoyHOBCkoe
nBkeHue, Iuddysus

B3aumozaencTBue 4acTUIl BEIIECTBA: IPUTSIKEHNE U

OTTAJIKUBAHHUC




AI‘peFaTHLIe COCTOsIHUA BCHICCTBA: CTPOCHUC I'a30B,

Kuakocted U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

2.4 B3auMoCBsI3b MEXKIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJICKYJISPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMerpa aroMa METOJIOM psIoB  (C
ucrnoiib3oBanueM ¢otorpaduii).

2.6 OneIThl IO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS

ra3oB.
OnEBITH 110 06Hapy>KeHmo HeﬁCTBHH CHJI

MOJIEKYJIAPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
3. Ckopoctb. Cpeassisi CKOPOCTb IPU HEPABHOMEPHOM
' JBUKEHUU. Pacdy€r myTH 1 BpeMEHM BUKEHUS
SIBnenne nHepuuu. 3aKOH MHEepUUHU. B3anMonelicteue
3.3 TEeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIIeCTBA
3.5 Cuna xak xapakTepuCTHKa B3aUMOIEUCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
' MIOMOLIBIO JUHAMOMETPA
37 SIBneHue TArOTeHUs U cuia TskecTu. Cuila TSHKECTH
' Ha Jpyrux IaHerax. Bec temna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoie U TEXHUKE
3.9 CroxeHue CWiI, HalPaBJICHHBIX MO OJHOM IPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUECKOTO
aBTOMOOWJIE W Tak pjanee). OmnpenencHue cpenHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulocKocTH. OrmnpezneneHue IUIOTHOCTU
TBEpaoro  Ttexna.  OmbITB,  JAEMOHCTPUPYIOLIHE
3aBHCUMOCTh PACTsDKEHUS (eopManun) NpyKUHbI OT
HNPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIME
3aBUCHUMOCTD CHJIbI TPEHMSI CKOJIBKEHMSI OT BECa TeNa U

XapaKTepa COIMMPUKaACArOIINXCA HOBCpXHOCTeﬁ

dusnuecKue SBICHUS B IIPUPOE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMUBOM U HEKUBOU ITPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpmoro tena. CriocoObl yMEHbBIIEHUS U
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/IC raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepezl;aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMHU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MAIIMHEI

3aBHUCHUMOCTh JaBI€HUS KHUAKOCTH OT TJIyOHHBI.
IMuapocraTuyeckuii napajiokc. CooOmraromuecs

COCYIbI. FI/I,Z[paBJ'II/ILIeCKI/Ie MCXAaHU3MBbI

Atmocdepa 3emnu u  armochepHoe JaBIICHHUE.
[IpyumHBl  CymiecTBOBaHHUS BO3AYIIHOW  00OJIOUYKH
3eMiu. OnpiT Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOTO JAaBJICHHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenne armocdepnoro nasneHus. [Ipubopsr mist
M3MepeHust aTMOC(HEepHOro JaBICHUS

JlelicTBue XKMAKOCTH M ra3a Ha MNOrpyKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMmenoBa) cuiia. 3aKOH

Apxumena




4.8

IInaBanue ten. Boznyxonnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKUIKOCTh YacTH Teja.
OrnpeneneHre BBHITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIOLICH
Ha Telo, IOrpyxEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUIAKOCTH, OT Macchl Tela. OIbIThI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOILICH
CHWJIbI, IEHCTBYIOIEH Ha TEJIO B JKUIKOCTHU, OT 00BbEMaA
MOTPYKEHHOM B AKUIKOCTh YaCTH TEJIA U OT INIOTHOCTH
xugkoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHME JIOJAKM U  OmOpeneieHue e

rpy30I0AbEMHOCTH

4.10

dusnueckue SBJICHUA B npupoac: BIIMAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKUBOM OpraHusMm,

TIJIaBaHUE PBIO

411

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTh

53 [IpocTele MexaHM3MBI: pblUar, OJIOK, HAaKJIOHHAS

' I0CcKOCTh. [IpaBuio paBHOBecus prluara

54 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koadduuuent

55 IIOJIC3HOTO  ACUCTBUS  MCXaHHU3MOB. [Ipoctoie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [TonHast mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun




5.9

5.10

[IpakTuyeckue pabOTHI:

Onpenenenve  paboOThl  CWJIBI  TPEHUS  MPHU

PAaBHOMEPHOM  JIBIDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTtu.  MccnenoBanue — yciaOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOW  IUIOCKOCTH.

I/IsyquHe 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIUun

dusndyeckue SIBICHHUSA B npupoaec: pblHaru B TECIE

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTa

TexHuueckue yCTpPOWMCTBA: pblyar, MOJABUKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS TTIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble d1eMEHTBHI COIeP:KAHUS

TETUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIS[pHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOIO M razoo0pa3zHOro
cocTosHu# BemecTBa. Kpucramimdyeckue u amopdHble

TCII1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL




6.7

6.8

6.9

BuyTpeHHss DHEPIHUsl. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE

paboThI

Bunnl TeIIoNepeIayun: TETJIONPOBOHOCTb,
KOHBEKIIUS, U3TyUYCHHE
KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMI0BOro OajzaHca

6.11

IInaBnenne n OTBCPACBAHUC KPpUCTATINIMYCCKUX

BEIIECTB. Y AeJIbHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxHocTth BO3yXa

6.14

6.15

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUsI
[Tpunmuner  pabotel  TemioBbix aBurateneid  KITJ
TEIJIOBOTO ABHUTaTeNsA. TeINIOBEIE ABUTAaTEIN U 3alllUTa

OKPYXaIoIIe Cpeasbl

6.16

3aKOH COXpaHEHHs M TpEeBpallleHuss HHEPruu B

TCIJIOBBIX ITpoLIeccax

6.17

[TpakTryeckue paboOTHI:

OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO IMTPUTSKEHUSI.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOMN
COJIA MJIU caxapa.

OnpIThl 10 HAOJIOJEHUIO TEIJIOBOTO PaCIIUPEHUS
ra3oB, KUJIKOCTEN U TBEPABIX TEIL.

Onpeznenenue 1aBieHUs BO3yXa B OaJUIOHE MITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3JIyXa OT €ro 00béMa U HarpeBaHUs WU OXJIAXKICHHS.




[IpoBepka runoTe3sl JIMHENHON 3aBUCUMOCTH JIJIMHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTypBbl.

Hab6ntonenue n3MeHeHus: BHyTpEHHEN YHEPruu Tela
B pe3yJIbTaTe TEIJIONepeaayu U paboThl BHEITHUX CHUIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IpHU
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

OnpeneneHue KoJIMYECTBA TEIUIOTHI, IOJIYyYEHHOIO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThiM METATHYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTEIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHLHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBIICHUS B TIPHUPOJIE,
KPHUCTAIIJIBI B IpUpo/Ie, n3ayuyeHue ColHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOHCTBa: KamWUIAPbl, NPUMEPHI
MCIIOJIb30BaHUsI KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPEHHETO CrOPpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. [[Ba poaa 3MeKTpUUeCcKUX 3apsi0B
B3anmMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTB CHJIbI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DneKTpuIecKoe moJie. Harmpsxénnocts

7.3 anekTpuueckoro mnons. IlpuHnum — cynepro3unmu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »neKkTpUyYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
' AIEKTPUYECKOr0 TOKA. ICTOUHUKHM OCTOSHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B
JKUJKOCTAX U Ta3ax
- Onektpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUE
29 CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJi yyacTKa Lenu
[locnenoBarenpHOE W MapajlIeIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
213 DneKTpUYecKue Henu U MOTPEOUTENTH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3anMoielicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTtHOe mosie 3eMJIM M €ro
7.15
3HauY€HUE IS )KM3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' Toka. [[ppuMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banne
' AJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEpIrun

[TpakTuueckue pabOTHI:

OnbITHI O HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUS AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpPe3UCTOp, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTb
ANEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONAAN MTONIEPEYHOTr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuia AJsl CUJIBI TOKA MPU MapaiiebHOM
coeMHEeHUU pe3uctopoB. OmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKa, HUIYIIETO Yepe3 Pe3UcCTop.
OrmpeznernieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMON Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEpe3 JIaMIIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSTHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSSHHBIX MAarHUTOB TIPU UX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnkITHI,

JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI




B321HMOI[CI>1CTBI/I§I KaTylIKy ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HANpaBJICHHs TOKa B Karywke. l3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
Konctpyuposanue 54 A3y4YeHUe paboTsl
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTAaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA HHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TMPUPOAC: DICKTPUUECCKUE
SBIICHUST B arMocdepe, DIIEKTPUICCTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MOJie 3eMin, Apei( MOI0CoB,
POJIb MATHUTHOTO TIOJIS JUTsI )KU3HU Ha 3eMJie, TIOJISpHOe

CHAHHC

TexHuueckue ycTpOHCTBA: JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENbHbIE TMPUOOPHI, HArpeBaTeJIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTEINH, DJIEKTPOMArHUT, 2JEKTPOJBUIATENb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsieMbIe PIE€MEHTHI COACPKAHUS
paszziena
MEXAHUWYECKUE SBJIEHUA
81 Mexannyeckoe JIBUWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
a 8.2 OTHOCUTETHFHOCTh MEXAaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE MPSMOIMHEHHOE IBHKEHUE
HepaBHOMepHOE  TpSIMONMMHEIHOE  JBUKCHHUE.
8.4 CpenHsass W  MrHOBEHHas  CKOPOCTh  Tella  TpH
HEPABHOMEPHOM JIBMIKECHUU




VYckopenue.  PaBHOYCKOpEeHHOE — NPSAMOJIMHEHHOE

8.5
JBUKCHHE
8.6 CBo0Ooauoe magenne. OneiTel [ anunes
PaBHOMepHOE nBUXKEHME IO OKpY)kHOCTH. [lepuoa u
8.7 yactotra oOpamienusi. JIuHeilHass W yrJioBask CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynIEpIIO3UIIUN CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
513 Cuna TpeHus: cuia TPEHHS CKOJIbXKCHHUSA, CHIIA
' TPEHHUs IOKOS, IPYTUE BUBI TPEHUS
- Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs
315 Jsuxenne mnmaHer Bokpyr Comnma.  Ilepsas
' KOCMHYECKasi CKOpoCcTb. HeBecOMOCTh 1 meperpy3ku
PaBHOBecue MaTtepuanbHOW TOYKH. AOCOJIIOTHO
8.16 )
TBEPJI0€ TEIO
817 PaBHOBecue TBEPIOro Tena ¢ 3aKperyiEHHOH OChio
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. M3menenne nvmnynsca. Mmmynbce cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8 92 Pabota cun TsKecTH, ynpyroct, TpeHus. CBs3b
' SHEpPruu U paboThI
893 [ToreHnmanbHass OSHEPrus Tela, TOIHIATOTO Hal
' MOBEPXHOCTHIO 3eMJIH
8.24 IToreHnnanbpHas SHEPrUs CXKATON MPY>KUHbI
Kunetnueckast sneprusi. Teopema 0 KMHETHYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU




8.27

[TpakTuyeckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUsI Opycka
WIM JIBWDKCHUS IIapUKa 1O HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOpeHus Tella Ipyu paBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM  JBW)KCHHH  0€3  HadallbHOU
CKOPOCTH.

[TpoBepka THUMOTE3BI: €CAM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HayalbHON CKOPOCTH IYTH OTHOCSITCS
KaK psa HEYETHBIX YHCENI, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJTBI TPCHHUS
CKOJNIbKEHUSI OT CHJIBI HOPMAJIBHOTO JIaBIICHUS.
Onpeneneane Ko3(pPUIMEHTA TPEHUS CKOJIBKEHUS.
Omnpenenenne xEcTKkocTU NpyxuHbL. OmnpeneneHue
paboThI CHJIBI TPCHHSI TIPU PABHOMEPHOM JIBHKCHUU
TeNa Mo TOPU30HTAIBHON oBepXHOCTU. OnpeaeneHue
paboOTBI CHIIBI YNPYrOCTH TPH TOABEME Tpy3a C
WCIIONIb30BAHUEM HEMOABM)KHOTO M TOJBHXKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B IprUpoac: MPUIIUBEI U OTJIMBBEI,
JABMKCHUC IIJIAHCT ConneyHoH CHUCTCMBbI, PCAKTUBHOC

JABVKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHOUIOMETP, JAaTYUKHU

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenpHoe TIBYDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMILTUTY A
MaremMatnyeckuii ¥ TNPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM
JIBOKCHUHT
03 3aryxatomue kosiebanus. BeIHy)IeHHBIE KOJICOAHNUS.

Pe3onanc




9.4

Mexanudeckue BOJIHBEL. CBOWCTBA MEXaHUYECKUX
BoJiH. [IpononbHbIE W TONEepeyYHble BOJIHBL. [[IuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHs.
MexaHn4ecKue BOJHbBI B TBEPIOM TeJ€, CEUCMUYECKUE

BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxxeHuE 3ByKa

9.6

WNudpa3Byk u yabTpa3ByK

9.7

[TpakTuyeckue pabOTHI:

OmpezeneHne 4acTOThl W I[EpUOAA  KOJIeOaHH
MaTeMaTU4YeCKOro MasTHHKA.

Omnpenenenne 4YacToTbl M NepHoaa KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IIepHoja KoyeOaHHH
NOJIBELICHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH IIepHoja  KOJeOaHHH
NpPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  Ilepuoja  KoiiebaHuii  rpy3a,
MOJIBELIICHHOTO K HUTH, OT MAcChl Tpy3a U KECTKOCTH
Opy’KUHBL.  V3MepeHue  yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

Pu3nYeCKUe ABIECHUS B IPUPOJIE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKUE BOJIHBI,

OyHaMH, 5X0

Texunueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIBb30BaHHEC

yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJIEKTPOMArHuTHOE MOJIE. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[ITkana 3EKTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupona ceera. CKOpOCTh CBETA.
BonnoBele cBOMCTBa cBETa

[TpakTudeckue paboTHI:

N3ydyeHue CBOWCTB HJIEKTPOMAarHUTHBIX BOJH C

MOMOIIIBI0 MOOMIJIBHOTO Tene(oHa




11

dusnueckue SABICHHUS B NpPUPOJE: OUOJIOTMYECKOE
10.5 JNEHCTBHE  BHJAMMOIO,  yJIbTPaUOJETOBOTO |
PEHTIC€HOBCKOI'O U3JIy4YeHUN
106 Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBGBIE SBJIEHUA
11.1 JlydeBast moniens cBera. MICTOUHMKH cBeTa
11.2 [IpssMonrHEITHOE pactpocTpaHeHNEe CBETa
s Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakEHHE CBETa
11.5 JInnza. Xop tyyen B JIMH3E
116 Ontrueckas cucrtema (poroanmapara, MUKPOCKONA U
' TejecKorna
117 ['ma3 kak omnTHueckas cHCTeMa. bIM30pyKOCTh U
' JATbHO30PKOCTh
Paznoxenue Oemoro cBera B crnekTp. ONbIThI
11.8 Hrerotona.  CrnoxxeHue  CHEKTpajJbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTudeckue paboOTHI:
HccnenoBanne 3aBUCUMOCTH  yTia  OTPaKEHUS
CBETOBOTIO JIy4a OT yIJia MajaeHusl.
W3ydenne XapakTepUCTUK M300paXeHUs MpeaMeTa
B IUIOCKOM 3epKalie.
HccnenoBanue 3aBHCUMOCTH yTJla TIPEIOMIICHHSI
11.9 CBETOBOTO JIy4ya OT yrja MaJieHUs Ha TPaHUIE «BO3IYX —

CTEKJIO».

ITonyyenue U300pakeHHi c IIOMOIIBIO
coOMparoIel TUH3HI.

Onpenenenue ¢dokycHOro paccTostHUSA u
ONTUYECKOI CUITBI COOMpPAOIIEH JTMH3BI.

OnBITHI IO PA3TI0KEHHIO OEIIOT0 CBETa B CHEKTP.




OnBITHI 110 BOCHPUATHUIO LIBETA IMPEIMETOB IPU UX

HAOJII0/ICHUU Yepe3 I[BETOBbIE (PUIIbTPHI

du3nyeckue SIBICHUS B npupoac: 3aTMCHHUA Comnana u

11.10 JlyHbl, 1IBETA TeN, ONTHYECKUE SBICHUS B aTMochepe
(uBeT HebOa, pedpakmus, paayra, MUPax)
1111 TexHuyeckue  yCTpoOiicTBa:  OUYKH,  IEPUCKOIL,
' ¢doroanmapar, ONTUIECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
191 Omneitel Pesepdopna u mianerapHas MOJENb aToMa.
' Mogaens aTtoma bopa
s Ucnyckanne u morjoimieHne cBera aromMmoMm. KBaHTEHI.
' JluneituaTeie CIEKTPHI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- U raMMa-u3IydeHUs
oy Ctpoenue aromHoro sjapa. HykioHHas Moxenb
' aTOMHOTO sapa. M30Tomsl
195 PannoaktuBHbie ipeBpaiienus. [lepunon nomypacmnana
' ATOMHBIX SJEP
126 S nepHble peakuu. 3aKOHbI COXPaHEHUS 3apsAI0BOTO U
' MacCOBOTO YHCEI
197 OHeprusi CBA3M aTOMHbIX sAnep. CBA3b Maccel U
12 ' SHEPTUH
128 Peakiun cunTe3a u geneHus sgep. McrouHuku
' sHeprun CoJsHIa U 3BE3]
12.9 SlnepHas osHepretuka. JlelcTBHE paguOaKTHUBHBIX
' W3JIyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
Habmroienne CIUIONIHBIX W JTUHEHUYaThIX CIEKTPOB
W3ITy9YCHHUSI.
12.10
HccnenoBanue TpeKoB: U3MEPEHUE YHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
W3mepenne paarnoakTUBHOTO (hoHA
®duznueckre SBICHUS B MPUPOJE: E€CTECTBEHHbIN
12.11 PagOaKTUBHBIN ¢om, KOCMHYECKHUE JTyYH,

PaAMOAKTUBHOE H3JIy4EHUE IPUPOIAHBIX MHUHEPAJOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX HU3JIy4CHHM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpOiicTBa: CHEKTPOCKOTI,

WHJVBHIyaJIbHBIA JO3UMETD, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM UM TEXHOJOTHi, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTHMHE MHpa, O BKJIAJEC POCCHUMCKHX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHHs BEIIECTBa, O (U3NYECKOH CYUIHOCTH SIBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JaHHOE (U3UYECKOE SIBJICHHE; YMEHHE paclio3HaBaThb MPOSBICHHE
HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelleHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (pU3WUYECKHE SIBICHUS W

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOrO TIO3HaHHUSI C Y4ETOM
co0uTroIeHHsI TTpaBuiI 0€30MaCHOrO TPyAa: HabI0AeHNnEe (PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (Qu3HUecKux
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTtbl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOUTH OOBACHEHHE C ONOpOH Ha H3y4YEeHHbIE CBOMICTBa
¢bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

($u3NYecKoil BETUYNHBI, ITOJTYYEHHON MPU PEIICHUH 33/1a4H




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO TMOBEIEHHUsI B OKpPY)KAIOLIeH Ccpeie; MOHWMaHHE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(GU3MYECKOT0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHil; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO JMTEpaTypy
(bu3MUECKOro cozepKaHMsl, CIIPaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHM  NPeOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'9
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEepHOE BMkKeHHEe. CpeaHss ckopocTb. Popmyna ass
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE MpsiMONUHEITHOE IBHYKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU Ui TMPOEKIMH CKOPOCTU, MPOEKLIUU
IepeMEeNIeHUs, IyTH, KOOPAMHATBI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B Clyyae PaBHOYCKOPEHHOTO
pr[MOJ'IHHGfIHOFO JBHKXCHUA:
2
S)= Vo, * 1+
2
@opmMyIibl [ MPOEKLIMU TMEPEMEICHUs, MPOEKLIHUNU CKOPOCTH U IMPOEKIUH
YCKOPEHHUS MPU PABHOYCKOPEHHOM MPSMOJMHEHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKIHUM IEPEMEIIEHNUA, KOOPIWHATHI IIPU PaBHOYCKOPEHHOM
PSIMOJINHEIHOM JIBUKEHUN
CBoboanoe nanenue. @opMyJibl, OMMCHIBAIONIUE CBOOOIHOE MAICHUE Teja 1O
15 BEpTUKAIN (IBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCMMOCTH OT BpEMEHM JJIsi HPOCKIUH YCKOPEHUS,




MNpOCKOHUU CKOPOCTHU W KOOPAHWHATHI IIpU CBO6OILHOM nmaaCHuM TCja I10

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YycKOpeHue. HampaBieHne IEeHTPOCTPEMUTEIBHOTO

1.6 yckopenust. QopMyria I BBIYMCICHHS YCKOPEHUS:
2
a. - L
"R
®opmyiia, cBsI3bIBaIOLIast IEPUOA U YaCTOTY OOpalCHHUS:
V= 1
T
Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUIIBI, IEHCTBYIOIIEH
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos 1 TpeHue ckoibxkeHus. Gopmyiia Uit BBIYUCICHUS MOLYJIsS CUJIBI

TPCHUA CKOJIBXXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axox ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 ®opmyna A BBIYMCIEHUS! CHIIBI TSDKECTU BOJIM3M moBepxHoctu 3emun: F =
mg.
JBuxenue mianet Bokpyr Connua. IlepBas kocMudeckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynse cucremsl Ten. M3menenne nmmysibea. IMImynbe cuibl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myU; +iny U, =const
PeaxTnBHOE ABMKEHTE
Mexanudeckas pabora. @opmyria st BHIYUCICHUS pa0OThI CHJIBI:
A=Fsoosa
MexaHudeckasi MOIIIHOCTb:
1.17
v=4
I
Kunerndeckas u moteHmanbHas sHeprus. opmyna a1 BEIYUCTCHUS
118 KMHETUYECKON YHEPruu:




TeopeMma o0 kuHeTHUeCKOU dHeprun. Popmyria 1 BEIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E p
1.19 3 o
AKOH COXpaHEHHUs MeXaHU4YecKou sHeprun. Gopmyra ais 3aKkoHa
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cussr: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiieHune TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmya 7151 BEIYUCICHHS TaBJICHUS] BHYTPU KUIKOCTH:
D=pg+Poyy,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna Isi ONPEAETCHUS BBITATKUBAIONIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh UM ra3:

F_&m. =pgv




YcaoBue miapaHus teia. Ilnapanue CYZAO0B 1 BO3AYXOILJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii M INpYyKMHHBIA MasTHUKW. lIpeBpamieHue sHepruu Inpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxeHHble kKonebanus. Pezonanc

MexaHudecKkrue BOJIHBI. HpOI[OJ'IBHBIC M IIOIICPEYHBIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPY>KUHBL, KOA(GOUIMEHTa TPEHUS CKOJIbXKEHUS; PabOThl CUIIbI TPEHUSI, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTH JBUKEHMs OpycKa 10 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 Opycka INMpH JIBM)KEHUU 1O HAKJIOHHOM IJIOCKOCTH; YacTOThI M
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH IPHU MOABEME IPy3a C MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH T€Ja U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAOIIEH CHUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pojia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPYKUHE, OT CTEIICHH
nedopMaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KosieOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KoleOaHUN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue sA6J1EHUA 8 npupoée: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACHUCTBUE CUIIbI TPEHUS B IPUPOIE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro NaBJeHUS Ha JKMBOW OpPraHW3M, IUIABAHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUIAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIUIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

L3l cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucrannmmueckue u amopHbIe TETIa

55 JIBrxkenune dactul BemecTBa. CBA3b CKOPOCTH JIBM)KEHHMS YacCTULl C

' Temneparypoii. BpoyHoBckoe nBuxenue, mupQysus

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

25 Buytpennsas sneprus. PaGora u Ttemsonepenaya kKak crnocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE
Harpeanne u oxnaxzaenue ten. KomuuecTBo TemnoTsl. YjaenpHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpAaHEHHMs PHEPIHMH B TEIUIOBBIX MPOLECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
HUcnapenne m konaeHcauus. M3MeHeHHe BHYTpPEHHEH SHEPrUU B IMPOLECCE
210 UCHapeHus M KoHAeHcauuu. KumeHuwe KuakocTu. VYaenbHas TemoTa

napoo6OpasoBanus: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss1 dSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

toruBa: ( = Q/m

2.14

[Ipunuuns! pabots! Temnosbix aurareneil. KIT/[ rerniaosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TenI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJIUYECTBA
TEIUIOTHI, IOJyYEHHOI'O BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OITyIleH HarpeTblii LWIMHJIpP; KOJWYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM LWIMHIPOM, II0CJIE OIyCKaHUS €ro B BOJLYy KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IUIaBJIeHNs JbAa. MccrnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IMYHbIX YCJIOBUSX; SIBJICHMS TEIJIOOOMEHA MpPU CMEIIMBAHUM XOJIOJHOM U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIAapCHUA

Dusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue ConHia, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

Texnuueckue  ycmpoucmea:  KallWUISAPbl, TNPUMEPbl  HUCHOJIb30BAHUS
KPHUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOHWHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2
3.3

3.4

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}DKéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYTNIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleMCTBHE 3JIEKTPUUYECKOTO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




ITocTosiHHBIN 351eKTpUUECKUi TOK. J{eficTBuUs anekTpruyeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I =q/t,U=A/
DIEeKTpUYECKOE CONMPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma mis yuactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHOE COeIMHEHHE TPOBOHUKOB PABHOTO COMPOTUBIICHUSA:
U=U:I=1+1; Rzi.
2 2 >
CMmeniaHHbIE COEJUHEHUS IPOBOIHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ MPSMOTO NPOBOJHUKA C TOKOM. JInHum
MarHuTHON MHIYKITUH
313 MarauTHOE TmMOJIe MOCTOSHHOTO MAarHuta. B3amMoaencTBHE TOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBrEe MarHUTHOT'O TOJIS1 HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue snekTpoMarHuTHON MHAYyKuuu. [Ipasuino Jlenna
IIpaxmuueckue pabomol
N3mepenue  AIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 ANEKTPUUIECKOTO TOKA; PaOOTHI DJIIEKTPUIECCKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOKa, BO3HHUKAOMICTO B TIPOBOIAHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €TO MTOIEPEYHOI0 CEYEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka npaBmiia i 31EKTPUUECKOTO HAIPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 110J1€ 3eMJld, apei( MOI0CoB,
POJIb MAarHUTHOTO TIOJIS JUISA KU3HH HA 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEeocTar,
CU€TUUK DJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE  IPUOOPSI,

3.18 HarpeBaTelIbHbIC AIEKTPOTIPUOOPHI (mpuMepsI), AIEKTPUUYECKUE
IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSHHOIO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas mozenb cera. [IpsmonuHeliHoe pacipoCcTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cseta

324 JIunza. Xon nyueil B muH3e. POKyCHOE paccTOsHUE JIMH3bI. OnTrudeckas cuia

' mun3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTudeckue mpuOopsI
IIpakmuyeckue pabomul

N3mepenune onTuueckoi cuibl COOMparoIei JINH3bI; (POKYCHOTO pacCTOSHUS
cobuparorieit JMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MpeIMeTa U H300paKeHUs,
KOTJla TpeIMeT pPAacIojio’keH B IBOWHOM (DOKyce), TIOKa3aTemsi MpeIOMIICHHUS

3.26 crekia.

UccnenoBanme cBoiicTBa H300pa)K€HUs, MOJYYEHHOTO C IOMOIIBIO
cobuparoriet JMH3bI; U3MEHEHHUs (JOKYCHOTO PACCTOSHUS BYX CJIOXKEHHBIX JINH3;
3aBHCHUMOCTH yTJIa TPEJIOMIICHHSI CBETOBOTO JIy4a OT yIiia TaJeHHsl Ha TPaHHIe
«BO3JYX — CTEKIIO»

3.97 Qusuueckue agnenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1Beta Tel,
' ONTUYECKUE SIBJIEHUsS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, MEPUCKON, (OToANnapar, ONTUYECKHE

CBE€TOBObI




4 KBAHTOBUBGIE SIBJIEHUA
a1 PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmazia
42 Omnbitel Pesepdopna mo paccesuro anbda-dactun. [lmanerapHass Mopenb
' aTroma
4.3 CoctaB aromHoOro sijpa. M30tomsl
4.4 IIepuon nomypacnaza aTOMHBIX sA€p
4.5 SlnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBIA (HOH,
4.6 KOCMHYECKHE JIy4YH, PaJdOAKTHBHOE H3JIYUYCHHE NPUPOIAHBIX MHHEPAIIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUIH Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas 3HEpreTuka




Nookow

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Ousnka: 7-i kacc: 0a30BbI ypPOBEHB: YUEOHHK; 3-¢ u3ganue, nepepadboranHoe [lephImkuH
.M., BanoB A.1. AkunonepHoe o6mecTtBo «M3natenscTBo «IIpocemmenuey

» Ousnka: 8- kacc: 0a30BbI yPOBEHB: YUEOHHK; 3-¢ u3ganue, nepepadboranHoe [lepbImkuH
.M., BanoB A.1. AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienney

» ®dusuka: 9-i kacc: 0a30BbI yPOBEHB: YUEOHHK; 3-¢ U3ganue, nepepadoranHoe [lephImkuH
U.M., I'yraux E.M., iBanoB A.1. u np. Axumoneproe o0miectBo «/31arenbeTBo

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

®enepanbHas pabouas nmporpamMma o pusuke (OPII). — M.: UHcTUTYT cTpaTeruu pa3BUTHS
oOpa3zoBanus, 2026.

®dusnka. 7—9 ximaccel. COOpHUK TPUMEPHBIX padounx mporpamm / ox pea. B.A. OpnoBa. —
M.: IIpocemenue, 2026.

Kabapaun O.®. ®uzuka. CripaBounsie MaTepuansl. — M.: [IpocBemienue.

Mapon A.E., Mapon E.A. [lunaktudeckue Marepuaisl o gpusuke. 7—9 kimaccel. — M.: JIpoda.
Jlykamuk B.U., UBanoBa E.B. COopHuk 3anau no ¢pusuke. 7—9 xiaccel. — M.: [IpocBenienue.
Munbkosa P.JI., UBanosa E.B. Pabouue Terpanu no ¢pusuke. 7—9 kinaccbl. — M.: DK3aMeH.
MeTtonnyeckue peKoMeHAAINU M0 NMPEenoIaBaHuio (U3UKHU B yciaoBUsIX oOHOBiIeHHOTO PT'OC
00O (nucbma MuHucTepcTBa npocserienus PO).

Crneunduxanuu u kogudukatopsl OI'D no dusuxe (caiit GUIIN).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e InternetUrok.ru — BumeoypOKH, KOHCITEKTEI, TECTHI IO pasenaM Gpu3uku (MeXaHuKa,

TEPMOIAMHAMHUKA, IIEKTPHYECTBO U JIP.).

o SKaacc — BupTyanbHBIE Ta00OPATOPUH, TIPOBEPOUYHBIC U KOHTPOJIBHBIC PA0OTHI TIO (PHU3HKE,
3a/IaHMsI C aBTOMATUYECKOM MPOBEPKOIA.


https://interneturok.ru/
https://www.yaklass.ru/

Enunas koajexknus nud)poBbIX 00pa30BaATEIbHBIX PECYPCOB — HA0OP IEMOHCTPAIIMOHHBIX

MaTcpuaioB, MOACIN (1)I/ISI/I‘-IGCKI/IX MpouecCoB u SIBJICHUI.

MockoBckasi 3sekTponHas mkoJaa (MIII) — 6ubnuoreka 3MeKTPOHHBIX MaTEPHAIOB U

CIIeHapHeB YPOKOB M0 (hr3uKe (JOCTYIHA Yepe3 BXO U aBTOPU30BAHHBIX MTOJIE30BATENEH ).

DUITN. OTkpbIThIi 0aHK 3agannii O’ — cOOpHUK 3aaHU JI TOTOTOBKYU K

TOCYAapCTBEHHON UTOTOBOW aTTECTAIINH 110 (PU3UKE.

y‘II/I.E! — UHTCPAKTHUBHBIC KYPCHI 11O (I)I/ISI/IKC JJIA OCHOBHOM IITKOJIEI.


http://school-collection.edu.ru/
https://mos.ru/city/projects/mesh/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://uchi.ru/




