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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (enepanbHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30oBaTeIbHOM MNpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU NpernojaBanus yueOHoro npeamera « Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCA W OpraHU3alui0 U3Y4YCHHS
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBArOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00ydeHHs], a TAKKe
MEXIPEIMETHbIC CBA3M ECTECTBEHHOHAYYHBIX Y4eOHBIX IMPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacrpeeieHre yueOHoro Marepraia
1o rogam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACPIKAHMS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuXxcsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (HU3MYecKne 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgueid, BHOCHT BKJIAJ B €CTCCTBCHHOHAy4YHYI0 KapTHHY MHUDpA,
IpefocTaBisieT Haubojiee sICHbIE O00pa3lbl MNPUMEHEHUs] HAay4HOro MeToja
MIO3HAHUS, TO €CTh CIIOCO0A MOIYYEHHUS JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHSA B CTPYKTYpe OOIIETO
o0pa3oBaHUA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne Qusukn Ha 0a30BOM YypOBHE MPENANOJAracT OBJIAJICHHE
CIEIYIOUIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSTH SBICHUS,

e OLICHMBATh U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
AJI1 TTIOJTYYCHU BBIBOIOB.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydenust pu3nku:

NPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYYAIOIIMXCS K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYyYHOM METOJC MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3YyYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BHTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oyaymieu
podecCHOHATBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3MKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUH.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOCHHMU  BEIIEeCTBa, O
MEXaHUYECKHX, TEIJIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C
UCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAaHUH;

OCBOCHHME METOJIOB pEHIeHUS MPOCTEUIINX pPACUETHBIX 3agad ¢
UCTIOJIb30BaHHEM bu3IYecKnx MOJIEIIeH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOJIHBIE SIBJICHUS U BBITIONHATH OIBITHI,
nabopaTopHbie  pabOTBI M JKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPHUEMOB paboThl ¢ MH(pOpMaruen HU3NIECKOro COACpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3WKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HUECKOU HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEIENIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSl PEKOMEHJIATEIbHBIM, YUUTEIh JI€TAET BHIOOP IpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraéMblX B pamMKax
OCHOBHOT'0 F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenUuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TO3HAHUS: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GuU3NUecKuX SBJICHUN ¢ TOMOLIBIO MOJIENeH

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®usnueckue npuOOPHI U NPOLEAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue NEHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO MpUoopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OmpeneneHue pazMepoB MaJIbIX TEIL.

5. M3mepeHue Ttemmeparypbl NP I[OMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue uccienoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJbllle BhICOTA
ycKa.

IlepBoHayanbHbIC CBEICHUA O CTPOCHMH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIME TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddysus. BzanmomelicTBue YacTHIL
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM M TBEPABIX
(kpucTAIIMYECKUX) Tell. B3auMocCBs3b MeXay CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpavuu.

1. HaOmronenuie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKECHUS.
SBneHne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBMDXKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMoOJieicTBUsA Tes. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUs U TPEHHE NOKOs. TpeHue B MPUPOJIE U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUYKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. Clio)eHHe CUJI, HalPaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YCIOBHE IJIaBaHUS TEJl: MJIABAHWE WM MOTPYKEHHUE TEJN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHnue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMA MOrpyKEHHOM B
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AKUJKOCTh YaCTHU TeNa.

2. OmpenenieHUE  BBITAIKUBAIOMIEH  CWJIbI, JCHCTBYIOIIEM Ha  TEIO,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOWIEH CHIIBL,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

PaGoTra u MOIIIHOCTH. DHEPTHS.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuio» MmexaHuku. KosadduimeHnt mnonesHoro neucTBus (maiee —
KIIJ]) npocTeix MexaHu3MoB. IIpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie siBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TeIoBOEe pacCIMpEeHHE U CKaTHE.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH JHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTUIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KomnuectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. TeIIOOOMeEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBkie IBUTAaTENIN U 3aIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpavuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mnpu M3MEHEHUU 00BbEMA U HArpEeBaHUU WIIU
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroneHre nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TeMIIepaTypHhl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJICHHUS.
Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS

3apsSKEHHBIX TEJT OT BEJIMYHMHBI 3aPsiI0B U PACCTOSTHUS MEXIY TEJIaMH).
Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOJHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHECHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckass 1enb. Cuna  Toka.  OJNEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBieHne MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MoOMmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1enyu U NOTpeOUTeNIn JIEeKTpUIecKoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJi€  DJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B T€XHHKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCMONb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DIeKTpOoreHepaTop. Cnioco6bl MOJTYy4YECHUS ANEKTPUUYECKOU SHEPIHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuuecKas UHIYKIUSI.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO ITOJIS.
HcTouHrky NOCTOSIHHOTO TOKA.
JIecTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH CONpOTUBIICHUM.
. B3aumopericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX IOJIEN TTOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUYECKOrO TMOJA HAa MPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOUYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anekTpoaBUraTeIbHON YCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

MexaHuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXaHUYECKOrO0 JBM)KEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBkeHrne. HepaBHoOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeaHsasl U MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoJiuHEHHOe aBmkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMkKEHHE MO OKPY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[IpuHIMII CyNepnoO3uLIU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHUSI TTOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHus. JBmxkenue mianetr BOkpyr Comnua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOukH. AOcCoiOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMoynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIMHOCTh. PaboTa cuil TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHUYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TEI

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JBUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT MAacChl TeJla U JICHUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMIyJibCca MPU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie padomwt u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JIBIKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenne ko PUIIMEHTa TPEHUS CKOJTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
0 TOPU3O0HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
HCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.
11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.
Mexanuyeckue Koae0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
[IOIIepeYHble BOJIHBL. JlJMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenne koneOGaHWN Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHNU U pe30HaHCA.
4. PacrpocTpaneHne NpoJOIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIHN).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTMYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M MepUoja KoneOaHWl MaTeMaTUYeCKOro
MasiTHUKA.
2. OmpezeneHne 4acTOTHI M MEpUoIa KoJieOaHUN MPYKUHHOTO MAsITHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepUoAa  KoJieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
DJIEKTPOMATHUTHOE I0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MoOJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CgBeToOBbBIE AAIBJICHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMenusi Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonuHEHOE PpacHPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxeHue 6e10ro cBeTa B CIIEKTP.

12. Ilonmyuenue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)X€HHMsS CBETOBOTO Jiyya OT yIJa
MajIcHuUs.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMeTa B IJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenne (HOKYCHOro pacCTOSHUSA U ONTUYECKOM CHIIbI coOMparoen
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

KBanToBbI€ siBJIeHHS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta aromoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPaHEHHUS 3apsAI0BOTO MU MAacCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl M 3Hepruu. Peakuumu cuHTE3a |
nenenus sanep. Ucrounuku sueprumn CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

JHemoncmpayuu.

1. CHekTpbl U3y4YEHUs U MOTJIOLICHHUS.

2. CrnekTpsl pa3InyHbIX Ia30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBanue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTH3AINH
u  0000mIeHHs  TPEIMETHOTO  COACp)KaHWS W OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QuU3WKe I 0O0ydarouuxcs,
BBIOPABIIINX 3TOT YUEOHBIN MpEeMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITENHPHOCTH, HA OCHOBE KOTOPBIX 00ECMEUMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUU NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (U3UUYECKUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HA OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIE OCHOBBI Hau0oJiee BaXKHBIX JOCTHIKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HANPUMEDP, MPAKTAUYECKOrO MCIIOJb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas w3 Tem [TaHHOrO MOAYJS BKIIOYAET AKCIEPUMEHTAIBHOE
UccieloBaHrue o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTrcs NpOBEIEHHUEM
JTUArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIEro 00pa3oBaHums.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT cOpMUpPOBaHbBI CIEIYIONINE JTUYHOCTHBIE PE3yIbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTHYECKOro BOCIMTAHMSI:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABJISAIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXHOCTH TMpaBWil O€30MacHOTO TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHH, TPU3HAHHE CBOETO IMpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJI0BeKa;

6) TPy10BOT0 BOCIIUTAHMS S

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - HHTEpEC K MPaKTUUECKOMY H3yUYeHUIO npodeccuit, CBSI3aHHBIX ¢ (PU3UKOIT;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3ajad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJIO0ATBLHOIO XapakTepa HKOJOTHYECKUX MpoOJIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCIe POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKA CBOUX JCWCTBUUA C YYETOM BIHMSHHUS HAa OKPYXaKOUIYI Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M TPU H3YyYCHUH (DU3NIECKHUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB peElIeHUs, BbIOOp Haubosee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCIEpPUMEHT, HeOOIbIIoe HCCAeAOBaHHE (U3HUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOICHHMSI, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPHU MTOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW ydeOHOM
buzudeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATH peEIIaeMble 3aJladyd  HECJIOKHBIMHU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXJeHusi yd4eOHOro Marepuaia, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBbI
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PEUICHUE 3aJa4yd U IOAJACPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUUYUE U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NIE€ATENbHOCTH, OPraHU30BBIBATH JEHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpABICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C APYTHUMH
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYyaIUsX, TPEOYIOUIUX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u HIIN
IUTAaHA WCCJIEOBAHMS C y4ETOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallM! U IIpeiaraTh IJlaH €€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHMBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABaTh CBOE MPABO HA OLIMOKY MpHU pelieHuH (PU3NYECKUX 3a]1a4u Win
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE JK€ MIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHENHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuna, gAedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUAKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIHNX JaHHOE (U3HUECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO NaBIICHUS Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeEM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, MaaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIMEHT TOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KUHETUYECKasi W TOTEHLMAJIbHAS YHEPrusi), NMpU OMUCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUsI W CAWHUIBI (U3UYECKUX BEIWYHH, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMYUHY C JIPYTUMU BEIMUYMHAMH,
CTpOUTH Tpah KK N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMme/a, MPaBWIO paBHOBECUs pblyara (0JI0Ka),



«30JI0TO€ TIPAaBWIJIO» MEXAaHHWKH, 3aKOH COXPAaHEHUS MEXaHHMYECKOU
SHEPruu, TPH OTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMKCHIBATh €70 MATEMATHUECKOE BHIPAKCHIC,

OOBSCHATH (YM3MUECKHUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTC CHUTyallMii MPaKTUKOOPUECHTUPOBAHHOTO XapaKTepa:
BBISBJISATh NPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHE W3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOW Ha 1-2 M3yYEHHBIX CBOHCTBA (M3MYCCKUX
SIBJICHUH, (DU3UICCKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyd B 1—2 JEHCTBUSA, WCMOIB3YyS 3aKOHBI U
dbopMyIibl, CBS3BIBAMOIINE (DU3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 33J1a4yl 3aIlMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUCCKUC
BEJIMYHUHBI B (OPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOJIUTh CIPABOYHBIC
JaHHBIC, HEOOXOAUMBIC ISl PEIICHMS 3aJ]a4, OIICHUBATh PEATMCTHYHOCTH
MOJIY4EeHHON (DU3NUECKOU BEITMUYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOIIU
(U3HYECKUX METO/OB, B OIIMCAHUH MCCIICIOBAHUS BBIJCISITH TIPOBEPAECMOE
Npearnoyoxenue  (TUMOTE3y),  pas3au4yaTh W HWHTEPIPETHPOBATH
NOJIYYCHHBI pe3y/IbTaT, HAaxXOJIWUTh OIIMOKA B XOJIC OIbITa, JEiaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

OPOBOAUTH OMNBITHI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
buzmIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsiEMbIe
IPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY10BaHNUS,
3aMKChIBATh X0/ ONBITAa U (DOPMYIIUPOBATH BHIBOJIBI;

BBITIOJHATh TPSIMbIE W3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
u(pPOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB C YUETOM
3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JIPYrod C UCIMOJIb30BAHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU [IBIDKCHUS Teia, CHIIBI
TPEHHsI CKOJILKEHHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOIIAN COTMIPUKOCHOBEHUS TEJl, CHJIBI
YIIPYTOCTH OT YJIMHEHHUS TPYKUHBI, BBITAIKUBAIONMIEH CHUIIBI OT 00BbEMa
MOTPYKEHHON YacTH Teja M OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBHCHUMOCTHU
OT TUIOTHOCTH Te€Ja, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
TJIaBaHUS TEJ, YCIOBUW pPaBHOBECHs pbhlyara W OJOKOB), y4acTBOBATh B
MJIAHUPOBAHUM  Y4YEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY W
BBITIONTHATh M3MEPEHUsA, CIENys MPEeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TMOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJC



MIPETOKCHHBIX TaOMUIl U TpauKOB, JENaTh BBIBOABI IO PE3yJIbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTH TeNO0, KOA(D(HUIMEHT TMOJIE3HOT0 JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HA WX OMHCaHUS (B TOM YHCIIC:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJAA, THAPABINYSCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOHMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIMMbIC (pH3MYECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HaXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM 11 obecriedeHus: 0€30MacHOCTH IPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOTO0 MOBEACHUS B OKPYIKaIoIIeH cpee;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuHpopmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOpAasi SBIAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBAThb
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI JHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUECKUN 3apsl, dJIECKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJIICHUE, KpHCTa/uM3aius (OTBEpACBaHUE), KUTICHUE,
TeIJIonepeaayda (TeTI0NnpOBOJHOCT, KOHBEKIIUS, U3ITy4YECHUE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJI HA TPOBOJAHHUK C TOKOM, AJIEKTPOMArHUTHAS MHTYKIIHS)
0 ONUCAaHHWIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE W KaNWUISIPHbIE SBIECHUS B MIPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SBJIICHUS B atMoc(depe, dIEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emMuid, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTH MPAKTHUECKYIO 3a/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnyueckre BENMYUHBI (TEMIEpaTypa, BHYTPEHHSIS dHEPTHsl, KOJIMYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TEIIoTa
CropaHusi TOIUIMBAa, KOA(PPUUUEHT TMOJE3HOro JEHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEJIbHAs BIAXHOCTHb BO31yXd, JJIEKTPUUYECKHUU 3apsn,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUIl CMBICI MCHOJb3YEMbIX BEIMYMH, O003HAYEHUS M EAMHUIIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KEHUE;

OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINE (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChiBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMBbIE g €€ pelIeHHs, MPOBOJAWTH pacyéThl U CPaBHUBATH
MOJIy4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(Gu3nYecCKuX METOJOB, HCIONB3YysS OMHCAHHME HCCIIECIOBaHUS, BBIACIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
¢u3nyecKkux CBONCTB Tel (KauUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bémMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrjIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsAl0B, B3aMMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsEMbIE MPEANON0KEHHSI, COOMPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YAEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPe3 NPOBOJHMK, OT HANpSHKEHHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M MAPaJUIEIbHOIO  COCIMHEHUU
POBOJAHUKOB): TUIAHUPOBATH HWCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, Clenys MNpeUIoKEeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM MCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNIUYUH (ylenabHas
TEIUNIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIELys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATH 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
000py1I0BaHUEM;

XapakTepu3oBaTb MPUHIMIBI JEWCTBUS H3YYEHHbIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIECKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpHl, HarpeBaTEeNbHbBIE SJIEKTPOIPUOOPH! (IPUMEPHI), IJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HAHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M WU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KHIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TMTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBl 3JIEKTPUUYECKHUX
LIETIEW C IMOCIEN0BATEIBHBIM U NApaJUICIbHBIM COCAUHEHNUEM JJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMS 3JIEMEHTOB IEKTPUUECKUX LENeH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbS U COOIIOACHHS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIIECTBIATh TOUCK WHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBON WIIM MOXKET OBITh HEJTOCTOBEPHOI;
UCTIOJIh30BaTh NPU BBIMOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJISPHYIO
auTeparypy  (pu3mMUeckoro coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypcbl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpa3zoBaHus HHPOPMAIIMH U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHMUS,
0000mass wHOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOEKTHOW WIJIM WCCIIEIOBATEILCKON NIEATEIBHOCTH, MPH STOM TPaMOTHO
UCTIOJh30BaTh HM3yYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYINIEHHUE MPE3CHTALIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeesisiTh OO0S3aHHOCTH B TPYMNIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 3aJla4yaMHU, CJIEJIUTh 3a BBHIMOJIHEHUEM ITUIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITEBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy oOyuenusi B 9 Kiaacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHBHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, miacTU4ecKas), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaJbHO30PKOCTD,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
U30TOIBI, sIAE€pPHAs SHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUe Tell, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOTO CBETa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UIECKOe SBICHHE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKCHUE IKUBBIX OPTraHU3MOB, BOCIIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJEC, OMOIOTHMYECKOE IEHCTBUE BHUIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIYy4YH, PAAHNOAKTUBHOE H3ITYUCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJWOAKTUBHBIX W3JIYYCHUH Ha
OpPraHMW3M YeNIOBEeKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BeTWYMHBI (CpeIHsIsET W MrHOBEHHAass CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHJIbI,
MeXaHu4deckass paboTa ¥ MOINHOCTh, TOTEHIHUAJIbHAS HHEPrus Tea,
MOJIHATOTO HaJ[ TMMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS YHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKAass OHHEPrus, TIOJMHAS MEXaHUYEeCKas JHEPTufi,
NEPHUOJ] M YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMIICHHS CPEbl), IPU OMUCAHUHU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONB3YEMbIX BEJIHYMH,
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIIMYWHAMH,
CTPOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MYECKUE SBICHHUS W TIPOIECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHHs] SHEPTuH, 3aKOH BCEMHPHOTO TATOTEHUS,
MNPUHIMI  CYMEPIIO3UIIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXKCHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEI



IPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cucreMy u3 23
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOUYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUEThI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAueHus (U3HUYECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMBITHI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBHUCHUMOCThb IepuoAa KoJIeOaHWW MPYKMHHOTO
MasATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHHOE PaCpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COOHMparomiei
JAWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO CcOOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0Opy/lOBaHMUsS, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BHIBOJIBL;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OIpeaeisis
cpeqHee 3HAaYeHHE U3MepseMOoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIOJIb30BAHUEM NPSIMBIX W3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHWHM O€3 HaudaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJOMJIEHHs OT yIja



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBAaTh PE3ylbTaThl IMOJYYCHHOW 3aBUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yNIbTaTaM MCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCIECPHUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TIOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH TIPH paboTe ¢ JIabopaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMIBI  JEHCTBUA HM3YyYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/]ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie U COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoopaMu U
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3I0POBBS U COOJIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpEJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJCpKAHHUS B
HNuTeprHete, caMOCTOSITENNBHO (hOPMYITUPYS MOMCKOBBIN 3alpoc, HaXOIUTh



IIyTH OINPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOM MH(POPMALUU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetu MHTepHeT, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COJIEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3ybTaThl MPOEKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMpPU OSTOM TPaMOTHO  HCIOJIb30BAThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 2 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

duznyeckue BEITMUYNHBI U UX
W3MEpeHHe

Ypok-uccnenoanue "N3mepenne
TEeMIEPATyphl PU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIILIO MOJEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA IMycKa'"




Crpoenue BemectBa. OMBITHI,

bubmuoreka [JOK
7 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE
https://m.edsoo.ru/ff09fe0a
BEIlIECTBA
bubmmorexa [{OK
8 JIBM>KeHHE 4acTull BEUIeCTBa
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITH MO
9 Ha0JII0/IEHUIO TETJIOBOTO PACIINPEHUS
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEILIECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubmuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperaTHbIX COCTOSTHUIN
BOJIbI
Mexannueckoe OBUKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBU>KEHUE
bubnuoreka [JOK
13 Ckopoctb. Eqununibl ckopoctu 1
https://m.edsoo.ru/ff0a079c
bu6mmoreka [JOK
14 Pacuer nytu u BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0aec4
Wuepiusi. 3akoH UHEPITUU.
P N P bubnuoreka [JOK
15 B3anmopeiicTBue Ten Kak mpuyruHa
https://m.edsoo.ru/ff0a0c10
U3MEHEHHUS CKOPOCTH JIBUKEHUS TEJ
16 [InotHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa TeJia 1o €ro TNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopatopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnast pabota «3ydeHue
20 3aBUCHUMOCTH PACTSDKCHUS
(nedopmanyiv) Ipy>KMHBI OT
MIPUIIOKEHHON CUIIBI»
21 SBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
N bubmuorexa [JOK
22 Maccol Tena. Bec Ttena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsSHKeCTH
” Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0al1502
bubnuoreka [IOK
24 N3amepenue cun. Jlunamomerp nommoreka L
https://m.edsoo.ru/ff0al8cc
bub OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
. v . P bubmuoreka [JOK
26 10 OJHOM MPSMOH.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
7 Pemenue 3aau no teme
"PaBHogeiicTByrOmas cui"
)3 TpeHne ckoJIbKEHUS U TPEHHUE TTOKOSI. bu6nuoreka [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3yueHue bubnunoreka [JOK




3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 . N
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3amaa mo Temam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoreka [JOK
cuy, «Cunbly, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas pabora no temam:
«MexaHn4ecKoe IBIKEeHUe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paskeHUE CHID»,
«Cuibel»

13 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYEHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
JaBieHnue raza. 3aBUCUMOCTD

N bu6mmoreka [JOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMnepaTypbl
Ilepenaua naBiaeHus TBEPABIMU
P P bubnuoreka [JOK
35 TeJIaMH, JKUIKOCTSAMH U Tra3aMH. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlIeHHE B *KUAKOCTH U Ta3e, bubnuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBienue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl bubnunoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 ['unpaBnuueckuii mpecc
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emun. [Tpuanner
CYILIECTBOBAHUS BO3 HOI
T AV bubmmoreka [{OK
41 00010uKH 3emMau. 3aBUCHMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJIICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nmyxa. ATmMocdepHOe naBiieHHe nommoreka L
https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHOTO TaBICHUS. bubmuotexa [JOK
OnbiT Toppuuersiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
bu6mmoreka [IOK
44 JTABJICHUSI OT BBICOTHI HaJl YDPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme
"AtmocdepHoe naBieHue"
JleiicTBUE JKUAKOCTH U T'a3a Ha
47 IOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPYKEHHOU
B XKXUJKOCTH 4aCTH TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoncTpynpoBaHue apeomerpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3agau no temaM: «II1naBanme
cyaoB. Bo3ayxomniaBanuey,
«/laBreHne TBEpBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBieHue TBEPABIX TEN, KUIKOCTEN
u ra3oB» / Beepoccuiickas
IIpoBepoyYHas pabora

58

PesepBHsIit ypok. PaboTta ¢ TekcTamu
1o TeMme «/laBneHue TBEPBIX Tell,

bu6mmoreka [JOK
https://m.edsoo.ru/ffOadffe




XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHas paboTa
«HMccnenoBanue yciIOBHI paBHOBECHS
pbIryaray

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «YCI0BUI
PaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosnesnoro aecTpus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] HaknoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amag mo teme "Pabora,
mortHocTh, KITI"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHaibHas
SHeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPEJCIICHHE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBLHON SHEPTUH TPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
JI0CcKOCTH"

66

KonTtponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67

PesepBHsIit ypok. PaboTta ¢ TekcTramu

bu6mmoreka [JOK




o TeMe "MexaHnuyeckoe nBmxeHue"

https://m.edsoo.ru/ff0adee6

PesepBHeIit ypok. Paborta ¢ TekcTamu

68 1o teme "Pabora. MoHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOICTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS 1
YacTHIL
9 Buytpennss sneprus. CriocoOsl | bu6nuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEIIECTB U MAaTEpHAJIOB B IEIIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmorexa [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TermooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer xonuuecTBa TEMIOTHI,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIIEIIAEMOTO UM MPH OXJIKICHUU

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
yACIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEp/IcBaHKE

P bubnuoreka [JOK
18 KPUCTALUIMYECKUX TEN. Y IeTTbHAs
https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yIEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y genpHas TemioTa bu6mmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Omnpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENH U 3AIIUTA
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEPrUH B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

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

29

DnexTpusaius Tein. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIUEH U MIpU
CONIPUKOCHOBEHUN"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
noJi. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apsaa. CtpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEeHUs JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOHUKH 1
U TUDTICKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnnoreka [JOK
JKHUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
IIPOBOJAHUKA OT €TI0 JJIUHBI, IUIOIaIN https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HanpsbkeHnd. 3akoH Oma 11 ydacTka
https://m.edsoo.ru/ff0aad4a
1enu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYLIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnnoreka [JOK
IIOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenne
bubmmoreka [{OK
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPeOUTenn
. bubnuorexa [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHUTHI, KX
B3aMMOJICHCTBHE
55 Ypok-uccnenoanue "N3yuenne bubnuoreka [JOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHOe noJsie. MarautHoe mnoiie
bu6mmoreka [IOK
56 3eMIIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [JOK
57 3apsKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTossHHBIN
3JIEKTPUYECKUN TOK"
KouTtponbHas paborta no teme
"DneKTpruuecKue 3apsapl.
bu6mmoreka [JOK
58 3apsKEHHBIE TEJla U UX

B3auMoeincTBUs. [IocTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoYHas pabora

59

PesepBHeIit ypok. PaboTta ¢ TekcTramu
o Teme "llocTrosiHHbII
anekTpuyeckuii Tox" / Beepoccuiickas
poBepoYHas pabora

bubmmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTtpynpoBaHue U U3y4eHUE
paboTHI AeKTpoaBUTaTes"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUU.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOI paboTe
10 TeMe "DNEKTPUUECKUE U




MAarHUTHBIE SABJICHUS"

KonTtposneHas paboTa o teme

bubmmorexa [{OK

66 "DneKTprUuecKre U MarHUTHbIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUA
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o teMe "TermioBelie sBiaeHUS" https://m.edsoo.ru/ffO0acc5e
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
o TeMe "MarauTHsie ABiIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOI'PAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoxa Bceero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Igg)al;?)l.;:;eeﬂbﬂble
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeis https:/m. edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKpPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrtema). ['anaktuku"
Pemenne 3amag mo teme "Cuia
bubmmoreka [{OK
24 TSHKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepranbHON TOUKH.
AOGCOoIOTHO TBEPIOE TEIIO.
26 PasHosecue TBEpIOTO TENA C bubmmorexa [OK
. . p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUSL.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIlICHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnunoreka [JOK
29 TeMme "MexaHndecKkoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHn4uecKo€e IBHKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3aKkoH bubnuoreka [IOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4q mo reme "3akou

bubmmorexa [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOEC
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [IOK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b HEPrUU U pabOTHI.
[TorenumanpHast S3HEPTUs
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH




44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacCEL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHMIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJIeOaHu
MPYKHUHHOTO MasSiTHHKA

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TepHOo/1a KoJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabnrogeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYyKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 13(0)

bu6mmoreka [JOK




Teme "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI coXpaHeHus1. MexaHudeckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBEeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTPAaHEHUE CBETA. 3aTMEHUS Bubmmorexa LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK




MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO E;fi;f::;ifﬁ/fﬂ)b%&
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanme
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpasuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TIOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
68 JIuu3el. OnTHYecKas Cuja JIMH3BI bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpenenenue
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKOU bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenne 6enoro cBeTa B CIEKT.
74 OnbiTel HetoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaboparopHas pabota "OnBITHI 11O
Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

bubmmorexa [{OK
75 BOCTIPUSATHIO IIBETA IPEAMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bmbTpe"
VYpok-npaktukym "BosHoBbIE
76 CBOICTBa CBeTa: JUCHepcus,
uHTepdepeHus u nuppaxaus"
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONEHHE CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThbl. JIuHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hykimonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N30TOo1EI https://m.edsoo.ru/ff0clal4
34 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P Gep bubnuoreka [JOK
86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126




SnepHblie peakuu. 3aKOHBI

bubmuoreka [JOK
87 COXpaHEHHs 3apsiI0BOI0 U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnuorexa [JOK
MAacChl ¥ DHEPruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "Anepueie
peakiun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Wcrounuku sHeprun ConHua U 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIOaKTUBHBIX HU3TyIECHUN Ha KUBbIE
OpraHu3mbl"

[ToaroroBka K KOHTPOJBHOM paboTe MO

90 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBEHUA"

KounTponbHas pabora no teme
93 "DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBEHUA"
[ToBTOpEHME, 00OOIICHNE.
bubnuoreka [JOK
94 JlaGopatopHble pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aunmoneiictBue ten
IToBTOpenue, o0oOmenHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 110
" " https://m.edsoo.ru/ff0c2572
teMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, 0606menue. Pemenue bubnunoreka [JOK




pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

97 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
bubmmoreka [IOK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
" bubnuorexa [JOK
99 TEKCTAMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
100 tekcraMmu 1o TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SBJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE M3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPO/IE,
MIPU TOM IEPEBOJAUTH MPAKTUYECKYIO 3aady B Y4eOHYIO, BBIICNATH

CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SBIICHUS,
UCTONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OIMUCAHWU MPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIIOJIB3YEMBIX BEIHYWH, WX
0003HaYCHHS U €AUHUIIB (PU3HUUECKUX BETUYHH, HAXOIUTh (DOPMYITHI,
CBSI3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIHYMHY C JAPYTHMH
BEIIMYMHAMHU, CTPOUTH  TpadUKH  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (bHBI/IIICCKI/Ie SABJICHUA W ITPOLECCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
yuciae M B KOHTEKCTE CHUTyallMH IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbISABIATH [PUYMHHO-CICICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB c¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SBICHUHN, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a

YCJIOBUA  3aJa4yd  3allUCbIBATh KPATKOC YCJIOBHC, TIOACTABJIATH




¢u3nveckre BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTH
CIpaBOYHBIC AaHHBIC, HEOOXOMMBIC JUIS PEIICHHs 3a]a4, OLlEHUBATh

PEAUTUCTUIHOCTD OTYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOLIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAJOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOJOXKEeHUe  (TUIOoTe3y),  paszauyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI pe3ysibTaT, HAXOAWUTH OLINOKHA B

XO0J¢€ OIIbITa, ACJaThb BBIBOJLI I10 €0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UYECKUX SBICHUU WIH
(u3uUYeCKuX  CBOMCTB  Tel:  (OPMYJIHUpPOBATH  IPOBEPSIEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/10BaHus, 3alMCBIBATh XO/JI ONbITa U (POPMYJIHUPOBATh BBIBOIbI

1.10

BBITIOJIHATh TMpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAJOrOBBIX U
uM(pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEpPEHU I

1.11

MPOBOJUTHh  HCCIEJOBAaHWE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYyrod C UCHOJIb30BAHUEM TMPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIIEys MPEITOKEHHOMY IUIaHY,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYUH B BUJIC MPEAJIOKEHHBIX TAOIHI] U TPapUKOB, JIe7aTh BHIBOJIBI

I10 pE3yJIbTaTaM HMCCICI0OBaAHHUA

1.12

IPOBOAUTH KOCBEHHbIE H3MEpPEHUs (PU3UUECKUX BEJIUYUH, CIEAys
NPEIOKEHHOW MHCTPYKIMH: MPHU BBIOJIHEHUU U3MEPEHUN cOOMpPATh
9KCMEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e301IacCHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaATb IIPpUHOUIIBI IeHUCTBUS HpI/I60p0B H TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHMA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX SIBIICHUI n

HeO6XO,[[I/IMLIC (I)I/I3I/I‘-ICCKI/IG 3aKOHBI U 3dKOHOMCEPHOCTHU

1.15

NPUBOAUTH TMpUMEphl (HAXOAUTh HMH(POpPMALMIO O MpUMepax)

MMPaKTUYICCKOT'O UCIIOJIb30BAHHUA (I)I/ISI/I‘-ICCKI/IX 3HaHUI B IIOBCEIHEBHOM




KU3HH Juis  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopamMy U TEXHUYECKUMH YCTPOICTBAMH, COXPAHEHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO TIOBEACHHSI B OKPYKAIOILEH cpezie

1.16

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCSA 3HAHMW M IIYTEM CPAaBHEHMS Pa3JIMYHBIX HCTOYHUKOB
BBIICNIATE MH(DOPMAINIO, KOTOpas SBISETCS NPOTHBOPECUMBON HITH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHuS,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BIaaeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPaTKHWE MUCHMEHHBIC U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB UHGOpPMAIMU (U3HIECKOTO
COJIEpXKaHUs, B TOM YHCJIEe MyOJIMYHO JeNiaTh KpaTKHe COOOIIEHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBId MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

MIPHU BBITIOJTHEHUH Y4EOHBIX MPOEKTOB U MCCIIEI0BAHUMN pacCIpelesTh
0053aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 33/1a4aMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIaHA JIEHCTBUM, a/JIeKBaTHO OILIEHUBATH
cOOCTBEHHBI BKJIaJ B JEATENBHOCTb TPYIIbI, BBICTPAaWBAThH
KOMMYHUKATUBHOE B3alMO/IeHCTBIE, YYUTHIBAs MHEHUE

OKPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaTh MOHATHA

1.2

pa3ianyaTh SABJICHUA IO ONMHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘leCKOC SIBJICHUC

1.3

Ppacno3HaBaTh IMPOSABJICHUC HU3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBJICHUU B

OKpyxKaromeM MHUpC, B TOM YUCIIC (I)I/ISI/ILICCKI/IC SABJICHUS B NIPHUPOAC,




MIPU 3TOM TEPEBOJHUTH MPAKTHUECKYIO 33734y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PU3NICCKUX SIBICHUI

1.4

ONHCBHIBATh H3YyYEHHBIC CBOWMCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS  (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TPaKTOBaTh  (PU3MYECKWI  CMBICT  HWCHOJB3YEeMBIX  BEJIHYUH,
0003HaueHHS ¥ €AMHUIBI (PU3MYECKUX BEITMYWH, HAXOIUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JIpPYTUMH
BEJIMYMHAMH, CTPOUTH  IpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEH

(hbMBUYECKUX BEJIMYNH

1.5

XapaKTEepU30BaTh CBOMCTBA TeM, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IPU 3TOM JIaBaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa W 3alHCHIBAaTh €r0  MaTeMaTHYeCcKoe

BBIpaXKEHUE

1.6

00BACHATH (hpH3MUECKHE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOTO  Xapakrepa:
BBIABIIATH HpH‘—IHHHO—CJIeJICTBeHHBIe CBsI3U, CTpOI/ITI) O6T)$ICHCHI/IG n3 1
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4EeHHBIX CBOWCTBA

(bu3nuecKux sBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbie 3a7a4u B 2 — 3 JACHCTBUS, UCHOJB3YS 3aKOHBI U
(dhopmynibl, CBsA3BIBAONINE (PU3HUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUS 33/1a4M 3aIllUChIBATh KPATKOE YCIIOBUE, BBISBIISATH HEAOCTATOK
JAHHBIX JJIs pelIeHus 3aJayd, BbIOUpaTh 3aKOHBI U (OPMYIIBL,
HeoOXouMble JUIsl e€ pelleHUs, MPOBOAUTH PacuéThl M CPAaBHUBATH
MOJIyYeHHOE 3HAaueHHEe (PU3UUECKONW BEIMYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

paciIo3HaBaThb l'IpO6J'IeMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3Ys OIIMCAHUC UCCIICJOBAHUS, BBIICIATD
IMPOBEPACMOC IPCAIIOJIOKCHUC, OLCHHBATL IIPABUJIIBHOCTL IIOpPAJKa

IMPOBCACHUA UCCIICIOBAHUA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  MpPOBEpsieMble
OpPEANoNoXKEeHUs,, coOuparh  yCTAaHOBKY M3  INPEAJIOKEHHOTO

O60py,Z[OBaHI/I$I, OIIMChIBATB XO/ OIIbITa U Q)OpMYHPIpOBaTL BBIBObI

1.10

BBIINIOJIHATE TPAMBIC HU3MCEPCHHUA C HCIIOJIb30BAHUCM aAHAJIOTOBBIX

HpI/I60pOB 1 JaTYUKOB (I)I/I3I/I‘-ICCKI/IX BCJIMYNH, CPABHUBATDH PC3YJIbTAThI




M3MEPEHUH ¢ Y4ETOM 3aJaHHOU a0COIFOTHOM MOTPEIIHOCTH

1.11

MPOBOJUTH  HMCCIEIOBAHME 3aBUCUMOCTH  OAHOM  (hU3MUECKOi
BEJIMYMHBI OT JPYrod C HCIHOJB30BAHUEM MPSAMBIX W3MEPECHHM:
IUIAHUPOBaTh HCCIIEOBaHUE, COOMpATh YCTAHOBKY U BBIIOJIHATH
U3MEpeHusi, clemys  NpeJIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yAbTaThl MOJYYCHHOW 3aBHCHUMOCTH B BHJE TAOJHII U TPaHKOB,

ACJIaTh BBIBOABLI 11O PE3yjIbTaTaM HUCCICAO0OBAHUA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUS  (U3NYECKUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienys NPEeNOKEHHOM HHCTPYKIMM, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC

1a00paTOPHBIM 000PYIOBaHHEM

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUS, HCHOJb3YS
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uvIecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOICTBA U WM3MEPUTEIIbHbBIE
MpUOOPHI MO0 CXEMaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJISTh CXEMBbI
JNEKTPUYECKUX 1IeTeld C TMOCIeNOBAaTeIbHbIM U  TapaJlIeIbHbIM
COCIMHEHUEM  DJIEMEHTOB, pa3jiuyasi yCJIOBHbIE O0003HAYCHUS

OJIEMECHTOB JJICKTPHUUYCCKUX neremn

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (GU3NYECKUX 3HAHUH B MOBCEAHEBHOU
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH yCTPOMCTBAMU, COXPAHEHUS 310POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATDH MMOUCK I/IH(bOpMaI_II/II/I (1)1/131/1%01(01“0 COACPIKAaHUA B CCTU
I/IHTepHCT, Ha OCHOBC HMCIOIIHUXCA 3HaHUH U HYTéM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDb I/IH(I)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOXET OBbITh HeHOCTOBepHOﬁ

1.18

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIpPaBOYHbIE
Marepuanel, pecypchl cetu VHTepHeT; BianeTe  NpuémMamu

KOHCIICKTUPOBAHUSA TCKCTA, Hp606p3.30BaHI/I}I I/IH(I)OpMaI_II/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mmas MHPOpPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM UHUCJIE IYOJWYHO MPEACTaBIATh PE3YIbTaThl
IIPOCKTHOM WJIM HCCJIEN0BATEIBCKOW JIEATEIBHOCTH, IIPU 3TOM
IPAaMOTHO HCIIOJIb30BAaTh WM3Y4YEHHBINM IOHATUHHBIN anmapar Kypca

(U3UKH, CONTPOBOXKAATH BHICTYIUICHUE MPE3CHTALIUEH

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBIIOJHEHUWEM IUIaHA
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinydaTth ABJICHHUA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, IEMOHCTPUPYOIIHUX JAaHHOC (bI/ISI/I‘ICCKOC SIBJICHUC

1.3

pacrmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpEe, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
IpU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYyIIECTBEHHBIE CBOICTBA (MIPU3HAKU) PU3UUECKUX SIBICHUN

1.4

ONMCBHIBATh H3YyYEHHbIE CBOMCTBA Tel W (U3MYECKHE SIBJICHUS,
UCNOJb3ysl (U3UYECKUE BEJIWYMHBI, IPU ONMCAHUM IMPABUIBHO
TPakTOBaThb  (PU3MYECKMI  CMBICA  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaueHMs ¥ €AUHUIBI (PU3NYECKUX BEIMYUH, HAXOUTh (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEIMYUMHY C  JPYrUMH
BEIMYMHAMH,  CTPOMTh  TpadUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(I)I/ISI/ILICCKI/IX BCINYNH

1.5

XapaKTCpPU30BaTh CBOICTBa TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUSA W TPOLCCCHI,

HUCIIOJIb3YSAT HU3YYCHHBIC 3aKOHBbI, IIpU 3TOM HOaBaTb CJIIOBECHYIO




(GhOopMyITHMpOBKY 3aKOHa H 3alMCHIBATH €ro  MaTeMaTHYECKOe

BBIPaKEHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECChl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYecKuX IIaroB C IOMOINbIO 2 — 3 H3yYEHHBIX CBOMCTBA

(bu3nYecKuX SABICHUM, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3ajaud (OMHMpArolIUecs] Ha cucTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKkOHbl U  (OPMYJIbI, CBSI3bIBAIOIINE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHS 33/a4d
3alMChbIBaTh KPaTKOE YCIOBUE, BBIABIATH HEAOCTAIONINE WU
n30bITOYHBIE aHHbIE, BEIOWPATh 3aKOHBI U (OPMYIIbI, HEOOXOIMMBIE
JUIS pelleHusi, MPOBOJUTH PAacu€Thl M OIEHMBATh PEATUCTHUHOCTD

MOJIy4€HHOTO 3HAYeHUsI PU3NUECKON BEIHUUNHBI

1.8

pacrio3HaBaTh NpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bU3NUECKUX METOJIOB, HCIONB3Ys ONMMCAHUE WCCIIEI0BAHUS, BBLICIIThH
MIPOBEPSIEMOE NPENOIOKEHHE, OLIEHUBATh NPABUIBHOCTh MOPSIKA
MIPOBEJCHHUS UCCIIEAOBAaHUA, JeNaTh BBIBOJbL, HWHTEPIPETHPOBATH

pe3ynbTaThl HAOMIOIEHUH 1 OTIHITOB

1.9

IPOBOAWUTE OIIBITEI 110 Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘IGCKI/IX SIBIICHUH HJIN
(bHSPI‘IeCKI/IX CBOMCTB TEJ: CaMOCTOSATCSIBHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,I[OBaHI/I$I, OIIKMCBIBATH XOJ OIIbITa U €ro

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX HW3MEPEHUH,
ompeneNsisi CpeiHee 3HAYCHUE H3MEpsAeMON BeIHYUHBI ((POKYCHOE
paccTosiHue coOMparoIel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa

U3MEpeHHS (M3MEPUTEIBHOTO MPUOOopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUi: IUIAHUPOBAaTh MCCIEJOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY, (PUKCHpOBAaTh pe3yibTaThl
HOJy4eHHOM 3aBUCHUMOCTH (M3MUECKHX BEJIMYMH B BHJE TaOauLU

l"pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOIUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€‘CKI/IX BCIIMYHH:
IIaHUPOBATh U3MCECPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIBHYKO YCTAHOBKY

U BBIIOJHATE HWU3MCPCHUA, CICAYS HpCI[HOH(CHHOﬁ HHCTPYKIUH,




BBIYUCIIAITh 3HAUCHUC BCJIHWYMHBI W aAHAJIM3UPOBATH IIOJIYYCHHBIC

pe3yJbTAaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogarh MpaBWia TEXHUKM Oe3omacHOCTH Tpu  padore ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPHU3HAKK HM3YYEHHBIX (DU3MUECKHX MOJeNeit:
MaTepHaibHask TOUKa, aO0COIIOTHO TBEPIOE TEJO, TOUYCUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJEJIb aroMma, HYKJIOHHas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHHMM U HEO0OXOIUMBbIE

(u3nueckrne 3aKOHOMEPHOCTH

1.16

HCIIONBb30BATh CXEMBl M  CXEMaTUYHBbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTENIBHBIX npuOopoB u
TE€XHOJOTMYECKHUX IMPOLIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul OCTPOCHUS U300paKeHUN B TIOCKOM

3epKaie ¥ cOOMparomIei JTnH3e

1.17

MPUBOIUTH TIPUMEPHl  (HAXOIWUTh HWH(POpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKIX 3HAHUI B MOBCETHEBHOM
KU3HU Ui oOecrmieyeHWs 0e30MacHOCTH Tpu  OOpalleHuH C
npuOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHNS B Opr>1<anme171 cpeac

1.18

OCYILIECTBIISTH MOUCK UH(POpMAIUHU (PU3UUECKOTO COACPKAHUS B CETU
WNurtepuer, camocrosiTenbHO (HOpMynupys TOMCKOBBIM  3ampoc,
HaXOJAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOPMAIMM HAa OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTENbHBIX

HCTOYHHKOB

1.19

UCMOJb30BaTh IPU  BBINOJHEHUM Y4YeOHBIX 3aJaHUH  HAY4YHO-
HOMYJSPHYIO JIUTEpaTypy (HU3UYECKOTO COJEp:KaHUs, CIPaBOYHbIE
MmaTtepuainsl, pecypcbl cetu MHTepHer; BmageTs  npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMU U3 OIHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.20

CO31aBaThb COOCTBEHHBIC ITMCBMCHHEIE U YCTHBIC COO6IJ.[€HI/I$I Ha
OCHOBC HH(bOpMaIlI/IH N3 HCCKOJBKHX HCTOYHHUKOB (I)I/ISI/I‘-IGCKOFO

COJCpIKaHuA, l'[y6J'II/I‘-IHO MNPpEACTABJIAThL PE3YJIbTATHI HpOCKTHOﬁ nimn




HCCIEAOBATEIIbCKOM  JEATEIbHOCTH, IIPU  3TOM  T'PaMOTHO
KCMOJIb30BATh U3YYEHHBIM NOHATUWHBINA anmapaTr u3y4yaeMoro pasjaeia
(GU3MKK M COMPOBOXKJATh BBICTYIUICHHWE IPE3CHTAle ¢ Y4ETOM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHN YYE€OHBIX TMPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
IPOIIECCOB PACHpPEACsITh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJICHHBIMU  3a/1auaMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIbI, BBICTPAaUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH()IUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IO3BHAHMM OKPYXXAIOILIETO MUPA

1.1

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@uU3nNYECKUEe  SBICHUS: MEXaHUYECKHUE, TEIUIOBbIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznyeckue BeIMUUHBL ~ M3MepeHue  (puU3MUECKUX
BenmuuuH.  Dusmyeckue  npubopsl.  [lorpemrHOoCTh

M3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHUI]

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIJABMYKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHEHHE

HaOJIIOaeMOTO SIBIICHUSI

1.4

Onucanne PU3NIECKUX SBJICHUH C TIOMOIIBIO MOAETIEH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTOsTHUM.

N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Ornpenenenue pa3MepoB MaJIbIX TEJ.

N3mepenne TemriepaTypbl IPH MOMOIIU KUJIKOCTHOTO

TEPMOMETpa U JaTYUKa TEMIIEPATyPhl

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNHN BEINECTBA

2.1

CTpOGHI/IC BCIICCTBA: aTOMbI U MOJICKYJIbI, X Pa3MCpPhI.
OHBITLI, JOKa3bIBAIOIIHEC JAUCKPCTHOC CTpOCHHUC

BCIICCTBA

2.2

JlBuxenne yactui, BemiectBa. CBSI3b  CKOPOCTH
JBWKEHHUSI YacTULl C TeMmIiepaTypoil. bpoyHoBckoe

IBIDKeHue, T dy3us

2.3

BzauMopelicTBue 4acTHIl BEIIECTBA: IMPUTAKCHUC U

OTTAJIKUBAHHC

24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOCTeH W TBEPABIX  (KPUCTAUIMYECKUX)  TEll.

BzauMocBs3b MCKOY CBOMCTBaMH BEIIECTB B Pa3HbIX




arperaTHblX COCTOSAHHUAX M HUX ATOMHO-MOJICKYJISAPHBIM

CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTnueckue pabOThI:
Onenka gauaMerpa aToMa METOJAOM  psiioB  (c
"6 UCTIOJIb30BaHueM (oTorpaduii).

OnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbIThI o 0OHapyXEeHHIO JEUCTBHS cuiI

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIDKCHHUE
32 Cxopocte. CpenHssi CKOPOCTh IIPH HEPABHOMEPHOM
' IBIDKeHUH. Pacuér myTu U BpeMEeHH JIBYKCHHS
SBnenne uHeprmu. 3aKoH WHEpuMH. B3anmonencTBue
33 TeJ KaK NMpPUYMHA M3MEHEHUs CKOPOCTH JBUKEHUS TEIl.
Macca kak Mepa HTHEPTHOCTH TeJa
v [InotHOCTH BemecTBa. CBSI3b INIOTHOCTH € KOJIMYECTBOM
' MOJIEKYJ B €IUHUIIE 00bEMA BELIECTBA
3.5 Cua KaKk XapakTepUCTUKA B3aUMOACHCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3Mepenuwe cuibl ¢
' MOMOILBIO JUHAMOMETpPA
37 SIBneHue TAroreHus u cuia TsbkecTH. Cuia TSHDKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTb
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOSI.
' Tpenue B npupoJe U TEXHUKE
3.9 CnoxeHue cwi, HaANpaBJICHHBIX [0 OJHOW MPSMOM.
' PaBHozelicTBYIOIIAs cuil
[IpakTnueckue pabOTHI:
OnpeneneHre CKOPOCTH PaBHOMEPHOTO  JABMKEHUS
310 (mapuka B OJKUJIKOCTH, MOJENHU  AJIEKTPUYECKOTO

aBToMOOWNIST W Tak janee). OrmnpeneneHue cpeaHen
CKOPOCTH CKOJIBKEHHUs Opycka WIM IIapuka To

HAKJIOHHOM IIJIOCKOCTH. OHpe,[[CJlCHI/IC IJIOTHOCTH




TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLINE
3aBHCHMOCTb pacTsikeHus (aedopMaiiv) Mpy>KUHBI OT
OPWIOKEHHOM  cuibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne sSBICHUSA B IpUupoac: NprUMEPbl IBHKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMM B )KMBOW M HEXUBOW IPHUPOJIE,
JIEUCTBHUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJI, )KUKOCTEI 1 TA30B

4.1

HaBnenue TBEpnoro tena. CrnocoObl yMEHBIIEHUS H

YBCINYCHUA OaBJICHUA

4.2

JlaBiieHune raza. 3aBUCHMOCTh JaBIICHHS ra3a OT 00bEMa,

TEMIIEpaTyphl

4.3

Ilepenaua naBieHusi TBEPABIMHU TEIaMU, KUAKOCTIMHU U

razamu. 3akoH [lackansa. [ITHeBMaTHuecKre MalIUHBI

4.4

3aBUCHMOCTh  JIaBJICHHSI KUAKOCTH OT  TJIyOWHBI.
['uppocraTndeckuii mapagokc. CooOmIaronuecs: CoCcybl.

Fnz[paBaneCKne MEXaHU3MBbI

4.5

AtMocdepa 3emnu u atmocdepHoe naBieHue. [I[puauHbI
CYIIIECTBOBAHUS BO3AYIITHON 00070ukk 3emud. OmbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTAaBJICHUS OT

BBICOTBI HaZl YPOBHEM MOPA

4.6

Usmepenune armocdepHoro npasneHus. I[Ipubopsl ms

HU3MCPCHUA aTMOC(bepHOFO JaBJICHUA

4.7

JleiicTBHe XKUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[LnaBanue ten. Bo3nyxoruiaBanue

4.9

[IpakTueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT
00béMa TOTPY)KEHHON B OJKUIKOCTH YacTH Tela.

Onpe,ueneHI/Ie BBITAJIKMBAIOIIEH CHIJIBI, ﬂeﬁCTByIOHleﬁ Ha

TCII0, HOTPY)KéHHOC B KHUIOKOCTb. HpOBCpKa




HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JAEHCTBYIOLIECH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUME  3aBUCHMOCTb  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOLIEH Ha TEJNO B JKUJIKOCTH, OT 00BEMA
HOTPY’KEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KoncrpynpoBanue  apeomerpa  Win
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaeseHue  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SABJICHHUS B IPUPOJE: BIIASIHUE
aTMOC(hEpHOTO JABJICHUS Ha )KHUBOW OpraHu3M, TJIaBaHue

pBIO

4.11

TexHuueckue ycTpoHCTBa: COOOMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TUAPABINYECKHN IIpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, DHEPT A

5.1 Mexanudeckast pabora
5.2 MexaHnyeckasi MOIIHOCTb
53 [IpocTeie  MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas
' iockocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHneHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Kosdduuuent
5.5 M0JIE3HOTO NercTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [TorenuumanbHas SHEPTUM Tea, HOAHATOr0O HaJ 3eMIIEH
5.7 Kunernueckas sneprus
sg [Tonnass mexaHuveckas SHEprusi. 3aKOH W3MEHEHUS H
' COXPaHEHUS MEXaHHUYECKON IHEPTUU
[IpakTnueckue pabOTHI:
###HPar###Onpenenenue pabOThl CHUJIBI TPEHUS TpHU
50 PaBHOMEpPHOM [IB)KEHMHM TejJa MO0 TOPU30HTAIbHOU

noBepxHocTu. lccnenoBanue ycioBHM PaBHOBECHUS
ppuara. M3mepenme KIIJ[ HakiIOHHOM IIOCKOCTH.

I/ISY‘-IGHI/IG 3aKOHa COXpaHCHUA MEXaHH4YeCKOM OHCPruu




510 ®dusnueckue SBICHUS B TMPUPOJIE: phlUard B Tele
YeJoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, T[OJBWXKHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3jIeMeHTBI COAEPKAHUS
pasaena 3JieMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIO)KEHHSI  MOJICKYJISIPHO-KHHETHYECKOM
TEOPUU CTPOEHUs BemecTBa. Macca ©  pasmepsl
6.1
MoJiekyll.  OmbITBI, TOATBEPKIAIOIINE  OCHOBHBIC
TIOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPUH
Mogenu  TBEPAOTO, OSKHAKOTO U  Ta3000pa3HOTO
6.2 coCcTOstHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ta30B, KUJIKOCTEH W TBEPIBIX TEI
6.3 Ha OCHOBE TMOJIOKEHUM MOJEKYISIPHOKUHETUYECKOM
TEOPUHU
6 6.4 CMmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TenioBoe pacIMpeHHe U CKATHE
Temneparypa. CBs3b TEMIEPATYpbl CO CKOPOCTHIO
6.6
TEIJIOBOTO JABUKEHUS YaCTHI]
Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEeHHEH
6.7
SHEPTrUu: TeIUIonepeaaya U COBepIIeHne padoThI
Buasl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,
6.8
U3IIy4eHHE
KomnuectBo  temnoTel.  YiaenbHas — TEIIOEMKOCTh
6.9
BEILIECTBA
TermooOMeH © TEIIOBOE paBHOBECcHE. Y paBHEHUE
6.10
TEIUIOBOTO OanmaHca




6.11

IInaBnenue u OTBCPACBAHHUC KPHUCTANIMYCCKUX BCIICCTB.

VYnenrHad TerioTa IUiaBiIeHUS

6.12

[MapooOpazoBanne u  KoHaeHcanus. cmapenue.
Kunenue. VYaenbnas  Temiora  mapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(EpPHOro

JaBJICHUA

6.13

BiaxxHOoCTh BO311yX2

6.14

3Hepr1/1;1 TOIIJIMBA. YIIGJ'IBHafl TCIJIOTA CropaHus

6.15

[Mpunnumer  paGotel  TemmoBbix  aBuratenet  KII[
TEIUIOBOTO JBHUraress. TeroBble JBUraTeNIM M 3alluTa

OKpYKarollen cpeibl

6.16

3aKOH COXpaHEHUs U MPEBPALECHUS SJHEPTUH B TEIUIOBBIX

mporeccax

6.17

[IpakTnueckue pabOTHI:

OmnbIThI 1o 0OHapyXEeHHIO JIEUCTBHS cul
MOJIEKYJSPHOTO MPUTSKEHUS.

OnbIThl 1O  BBIPANIMBAHUIO KPUCTAIJIOB TOBAPEHHOU
COJIM WJIU caxapa.

OnbITHI 110 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

Omnpenenenre JaBieHUs BO3/IyXa B OajIOHE MINPHILIA.
OnbITEl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTbH JIABJICHMS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHus WIH OXJIAKICHUS.
[IpoBepka runoTe3bl JIMHEWMHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA KUAKOCTH B TEPMOMETPHUYECKOH TPYOKE OT
TEMIIepaTyphbl.

Habmionenne n3MeHeHUs BHYTpEHHEH SHEpruu Tela B
pe3ynpTaTe Teronepeaayd 1 paboThl BHEITHUX CHIL
HccnenoBanue sBieHus: TEII000MEeHa IPU CMEIIMBAHUN
XOJIOJTHOW U TOPSIYEN BOJBI.

OnpeneneHne KOJIMYECTBA  TEIUIOTHI, IIOJIYYEHHOTO
BOJIOM TpHU TEIUI0O0OOMEHE C HArpeThiM METaUIMYeCKUM

HUIIMHAPOM.




Ornpenenenue yaelbHOM TEMI0EMKOCTH BELIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.
Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Omnpeznenenue yaeapHON TEIUIOTHI IIIABICHUS JIbJA.

6.18

dusnyeckue SBJICHUS B MPUPOJEC: MOBEPXHOCTHOE
HATSOKCHUC W KAllWJUIAPHBIC SABJICHWA B IIPUPOAC,
KpPHCTAJUIBI B Tipupoze, u3inydenne ColHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHera.

6.19

TexHu4eckrue  yCTpPOMCTBA:  KaWUIAPBL, IPHUMEPHI
WCIIOJIb30BAaHNS KPHUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 OnekTpusanus Tei. [[Ba poaa 3JIEeKTPUYECKHUX 3apsi0B
B3anmopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBHSI 3apPSHKEHHBIX T OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUS MEXKTY TEJIaMH )
Onekrpruyeckoe noje. HanpskEHHOCTh 31EKTPUYECKOTO

7.3 nojs. [IpuHIUI Cynepno3uuuy 3JIEKTPUYECKUX MOJICH
(Ha KaYECTBEHHOM YpPOBHE)
Hocutenn »siexTpuyeckux 3apsjoB. JIeMEHTapHbIN

7.4 anekTpuueckuil 3apsan. Crpoenue aroma. IlpoBogHuku u
JUAIIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

76 ONEKTpUYECKU  TOK.  YCJIOBHS  CyLIECTBOBaHUSA

. NEKTPUYECKOTO TOKA. VICTOUHMKN OCTOSTHHOTO TOKA

JencTBus JJIEKTPUUYECKOTO TOKa (TeruioBoe,

7.7 XMMHYECKOe, MAarHUTHOE). OJEKTPUYECKHH TOK B
KUJKOCTSAX U razax

7.8 Onexkrpuueckas nenb. Cuia TOKa. DIEKTPUUECKOE




HaIpsDKEHNE

ConpoTuBieHue MIPOBOJHUKA. VYaensHOE
7.9

CONIPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma 11 yyacTKa Lenu

[TocnenoBarenbHOoe W mapajjielbHOE  COEAUMHEHUE
7.11

MIPOBOIHUKOB

PaGota u MOIIHOCTH SJIEKTPUUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DNEeKTPUYECKUE IEeMH M TOTPEOUTENH BICKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHne

IlocTossunple MarHuTel. B3auMmonelcTBHe NOCTOSHHBIX
7.14

MardnuToB

MargutHoe 1mone. MargutHoe mojlIe 3eMJIM U €ro
7.15

3HaYeHHe I KU3HU Ha 3eMile

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IprMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MAarHWTHOrO TMOJS Ha MPOBOJHUK C TOKOM.

DIIeKTpOABUTATENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTATEIEl B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIOpTE

OnbiTel  Dapanesd.  SBiaeHue  AIEKTPOMATHUTHOM
7.18

uaaykuuu. [Ipasuno Jlenna

DJIeKTpOoTeHepaTop. Crioco0sbI MOJTy4EeHHS
7.19 AJIEKTPUUECKON SHEPTUMU. DJIEKTPOCTAHIIUN Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTrueckue paboOTHI:

OnbITH MO0 HAOTIOACHUIO DJCKTPHU3AIUU TN MHIYKIHEH

U TIPU CONPUKOCHOBEHHUH.
7.20 UccnenoBanue [eWCTBUS AJIEKTPUYECKOTO TMOJSI  HA

IIPOBOJHMKH U TUDIIEKTPUKHU.
C6opka u mnpoBepka pabOTHI HIEKTPUUYECKOH IIenu

IMOCTOAHHOI'O TOKA.




W3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mMepenne u perynmpoBaHue HAPSKEHHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UJIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBIICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OHBITLI, I[CMOHCTpI/Ip}IIOHH/Ie 3aBUCUMOCTBb
AJIEKTPUYECKOTO COTMPOTUBIIECHUS MPOBOJHUKA OT €ro
JUTHHBI, TIJIOIIAIM TIOTIEPEYHOTO CEYCHHS U MaTepHara.
IIpoBepka mpaBW/Ia CIOXKEHHUS HANPSOHKEHWH TIpU
MOCJIeIOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuna Asi CUJIBI TOKA TPH MapauieIbHOM
COeMMHEHUU  pe3uctopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHne  MOIIHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO 4Yepe3 JIAMIIOYKY, OT HaNpPsDKCHHS
Ha Hell. Onpenenenue KII/ narpesarens. McciaenoBanue
MarduTHOTO B3aMMOJCHCTBHS NOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB TIPH
uX OOBeIMHEHMHM W pasaeneHud. McciaepoBaHue
JEHUCTBUSI AIEKTPUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OnbITEI,  JIEMOHCTPUPYIOUIHE  3aBUCHMOCTb  CHJIBI
B3aUMOJICHCTBHUS KaTYIIIKA C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBjieHHs Toka B Karymike. l3yuenue

ﬂeﬁCTBHH MAruMTHOTO II0JII Ha IHIIPOBOAHHUK € TOKOM.

Koncrpynposanue u H3y4YEeHHUE paboTsI
3IIEKTPOIBUTATEIIS. H3mepenne KIT
3JIEKTPOIBUTATEIBHOMN YCTaHOBKH. OnbIThI o

HCCICOOBAHHUIO SABJICHUA BHCKTPOMaFHHTHOﬁ WHAYKIUU:
HCCIEIOBAaHUE HW3MEHECHUN 3HA4YCHHSI U HallpaBJICHUA

HHAYKIIUOHHOTO TOKa

7.21

®du3znyeckue SABJICHUS B npupoac: SJICKTPUUCCKUC

SABJICHUA B aTMOC(I)epe, QJICKTPUYCCTBO JKHUBBIX




OpPraHu3MOB, MarHUTHOE TOJIe 3eMJId, Jpeiid MOII0COB,
pOJIb MAarHUTHOTO TOJIS JUISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHru4ecKue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEPMETP,
BOJILTMETp, PEOCTAT, CYETUUK IJIEKTPUYECKON IHEPIuu,
JJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HarpeBaTelIbHbIC
AIEKTPOTPUOOPHI (Ipumepsr), AIEKTPUYECKUE
IPENOXPAHUTENN, DJIEKTPOMArHUT, JIIEKTPOJBUTATEIb

IMOCTOSAHHOTO TOKA, FCHEPATOP IMOCTOAHHOTO TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 3IIEMEHTHI COIep KaHUs
paznena
MEXAHUYECKHUE SBJIEHUA
g1 Mexannueckoe ABMKeHME. MarepuaibHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTE MEXaHUYECKOTO IBIDKECHUSA

8.3 PaBHOMEpHOE MPAMOJIMHENHOE ABUKEHHUE
HepaBHomepHoe mnpsimosimHelHOe ABMKeHue. Cpeansis

8.4 U MTHOBEHHas CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JBUKEHUU

. Yckopenue. PaBHOyCcKOpEeHHOE MPSAMOJIMHEHOE

8 ' JBUKCHHE

8.6 CBobOoauoe magenne. OnelTe! [ anuies
PaBHOMepHOE nBMXKEHHE TO OKpyKHOCTH. [lepuon wu

8.7 yactota oOpamienus. JIuHelHas W yrioBas CKOPOCTH.
LenTpocTpeMuTeabHOE YCKOPEHHE

8.8 [IepsrIii 3akoH HproToHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuit 3akoH HeroToHa

8.11 [IpyuHIMD cynepno3uuu CUil

8.12 Cuna ynpyrocrtu. 3akoH ['yka




Cuna TPCHUS: CUJIa TPCHHUA CKOJILKCHHA, CUJIa TPCHUSA

8.13 MOKOSs1, APYTU€ BUbI TPEHUS
% 14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TSITOTEHHUS.
' YckopeHnue cBOOOHOTO MaIeHUs
%15 Hewxenne  twianer  Bokpyr  Comnma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomocTs U neperpysku
816 PaBHOBecne maTepuanbHOM TOUKU. AOCOIIOTHO TBEPIOE
' TEJ0
817 PaBHOBecne TBEPHOro Tena C 3aKpEIUIEHHOW OCBIO
' BpaiieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynec Tena. M3mMenenue ummnynbca. IMnynsc cuiibt
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 PeakTnBHOE IBIKEHIE
8.21 Mexannueckasi paboTa ¥ MOIIIHOCTb
829 PaGora cun TsbkecTH, ympyroctH, TpeHHs. CBA3b
' SHEPTHH U pabOTHI
823 [loTenumanbHas dSHeprus Tena, TMOTHATOrO  Haj
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTteHnmanbHas HEPTUsl CHKATOM MPYKUHBI
Kunernueckas »sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEpPruu
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUHU
[TpakTrueckue pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBbKEHHUs Opycka
WIM JIBIDKEHUS IIapuKa IO HAaKIOHHOW IUIOCKOCTH.
Omnpenenenrue yCKOpeHUsl Tela MpPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM TMJI0CKOCTH.
827 HccnenoBanue 3aBUCUMOCTH IMYTH OT BpPEMEHHU IPHU

PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavaIIbHOM CKOpOCTH.
HpOBepKa TUIIOTE3bI: C€CJIIM IIPU PaBHOYCKOPCHHOM
JABHMKCHUN 0e3 HavaIbHOM CKOpPOCTH TIYTU OTHOCATCA
Kak psan HEYETHBIX YuCceii, TO COOTBCTCTBYIOIINC
IMPOMCIKYTKH BPpEMCHU OJJUHAKOBLI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPCHUS CKOJIbKCHUA




OT CWJIbl HOpMaibHOro jaBieHus. Omnpenenenue
KodpUIMEeHTa TpPeHUs CKoJbkeHus. OmnpeneneHue
KECTKOCTH TpPYKUHBL. OnpeneneHne padOThl CHIIBI
TPEHUSI TPU PABHOMEPHOM JBIDKCHHHM Tela TIO0
FOPU30HTAJIBHOM moBepXxHOCTH. OrpeneneHue padoThl
CUIIBI  yOPYrocTH  IpU  NOABEME  Ipy3a ¢
UCTIOJb30BAHUEM  HEMOJBIKHOTO W TOJBH)KHOTO

OJIOKOB

dusnueckre SBICHUS B npupoac: MpUiIrBbI U OTIMBEI,

8.28 nBukeHre IuiaHeT COJHEYHON CUCTEMBbI, PEaKkTUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
8.20 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP,  JaT4YUKHU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEBAHNA 1 BOJIHBI

KonebarenbHoe nuxkenue. OCHOBHbBIE XapaKTEPUCTUKH

o1 KOJIeOaHMI: IEPHO/I, YaCTOTA, aMIUTUTYAA
9 MaremaTuueckui u NPY>KUHHBIA MAasITHUKH.
' [IpeBparnieHue 3HEPTUU IPH KOJICOATETHHOM JABHKCHUHT
93 3aryxarome koJyieOaHus. BwIHYyXIEHHBIE KOJIeOaHUSI.
' Pesonanc
Mexaandeckue BOJIHBI. CBOMCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpomonpHBIE W TIONIEpEYHBIC BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTh €€ pacrpocTpaHeHHs. MexXaHHYECKUEe BOJHBI
B TBEPJIOM Telle, CEHCMUYECKHUE BOJTHBI
9.5 3Byk. ['poMKkoOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wnopa3Byk u ynbpTpasByk
[IpakTuueckue paboTHI:
OmnpeneneHue 4YacTOThl W IMepuoda  KoJieOaHWI
MaTeMaTUYEeCKOT0 MasTHHKA.
OnpeneneHre 4YacTOThl M Tepuojaa  KoJiebaHUi
9.7 IPYKHHHOTO MasiTHUKa

HccnegoBanne 3aBUCHMMOCTH nepuoaa KOJIeOaHMI
MNOABCIICHHOI'O K HHUTHU TIpPy3a OT JIHWHBI HHUTH.
HccnegoBanue 3aBHCHUMOCTHU nepuoaa KOJIeOaHMI

OPYKMHHOTO MasTHHUKa OT Maccel Tpysa. IIpoBepka




HE3aBUCHUMOCTH nepuoa KoJieOaHui rpy3a,
MOABCIICHHOI'O K HHTHU, OT MACChI I'py3a U JKECTKOCTH

npyxuHsl. MI3mepenue yckopeHus cBOOOTHOTO HaeHUS

dusnyeckre SIBICHUS B mpupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHUYECKUE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHuyeckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BaHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI.

101 CBo¥CTBa DJIEKTPOMArHUTHBIX BOJTH
10.2 [IIxaya 371€KTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarauTHas mpupoaa cBera. CKOpOCTh CBeTa.
' BoutHOBBIE CBOICTBA CBETA
10 [IpakTnueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  BJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBLHOTO TenedoHa
Odusnyeckue SBICHUS B MpHpoje: OHOJIIOTHYECKOE
10.5 JIeHCTBHE BHUJIMMOTO, yIbTpadHuOIETOBOTO u
PEHTTE€HOBCKOTO U3JIy4eHUH
106 Texuuueckue yCTpoiicTBa: HCIIOJIb30BaHUE
' AIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlydeBas mozenb cBera. ICTOUHMKH cBeTa
11.2 [IpsimonuHeliHOE pacpoCTpaHEHHE CBETA
13 Otpaxxenue ceta. [lnockoe 3epkano. 3akOH OTPaKEHUS
' cBeTa
1 114 [Ipenomnenne cBera. 3aKOH MPETOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xon jtydeii B IMH3E
116 OnTuueckast cucrema ¢oTtoamnmnapara, MUKPOCKONA H
. TEJIECKOIa
117 I'maz xak onruueckas cucrema. bimzopykocTs u

JaJIbHO30PKOCTb




Pasnoxenne 6enoro ceera B criektp. OnbiTel HeloToHA.

1.8 CrnoxeHnue ciekTpaibHbIX 1IBETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
UccnenoBanue  3aBUCUMOCTH  yIJla  OTPaKEHUS
CBETOBOTIO JIy4ya OT YIJIa MaJICHHUS.
N3ydeHne xapaKTepUCTHK HW300paKCHHS TpEIMeTa B
MIJIOCKOM 3€pKaje.
HccnenoBanne  3aBUCUMOCTH  yIjla  MPEIOMIICHUS
CBETOBOTO JIy4ya OT yIJia MaJIeHUs Ha TPAHUIIE «BO3IYX —
11.9 CTEKJION.
[Tonyuenune u300paxeHW! ¢ MOMOIBIO COOMparoIIe
JIUH3BI.
Onpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKOU
CHJIBI COOMPAFOIIIEH JINH3HI.
OMBITHI TT0 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKT).
ONBITEl 10 BOCHPHUATHIO IBETa MPEIMETOB TPH UX
HaOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
®dusznyeckue sABJIeHUS B npupoie: 3armeHus ConHua u
11.10 JlyHbI, 11BE€TA TEN, ONMTHYECKUE SBIEHUA B arMmocdepe
(mBeT HEOa, pedpakius, pamayra, MUpax)
11 Texuuueckue ycTpoiicTBa: OYKH, MIEPUCKOTL,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEGLIE SIBJIEHU A
21 Omnwitel Pezepdopna u muianerapHas MOJENb aToOMa.
' Mogaens atoma bopa
122 Hcnyckanne u morioiieHue cBeTta aToMoM. KBaHTBHI.
' JluneiuaTeie CIIEKTPHI
1 12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
124 Crpoenne aromHOro siapa. HykinoHHas Mojenb
. aTOMHOTO sifipa. M30TomsI
oy PagnoaxTuBHble mpeBpamienus. [lepuon momypacmnana
. ATOMHBIX sI7IEp
196 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsIOBOTO U

MAaCCOBOI'0 YHCECJI




12.7

3Hepr1/1;1 CBsA31 aTOMHBIX AJCP. CBsi3b MaccChl U SHCPrun

Peakuun cuntesa u aenenus saep. MicTouHuku sHepruu

12.8
Connua u 3B€37
129 Snepnas osHepreruka. JlelicTBHE  pagMOaKTUBHBIX
' W3JIYYEHUU Ha KUBBIE OPraHU3MbI
[IpakTnueckue pabOThI:
Habmtonenne crjiomHbIX M JMHEHYaTBIX CIEKTPOB
1210 W3JIy4CHHUS.
HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPIHMU YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusm).
N3mepenue pagnoakTuBHOro (poHa
dusnueckue SBICHUS B IMPUPOJE: €CTECTBEHHBIN
paIrOaKTUBHBIN ¢oH, KOCMHYECKHE Jy4H,
12.11 pPaaNOaKTUBHOE W3IIYYCHUE NPUPOJHBIX MHUHEPAIOB,
JIEWCTBUE PAJAMOAKTHUBHBIX HW3JIYYEHU Ha OpPraHu3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyAJIbHBIN JO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonnmanme pomu  ¢GU3UKK B HAydYHOH  KapTUHE  MUPA;
c(hopMUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢uzuke, o cucreMooOpasyroueil poau (U3UKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWN W UX POJIM B IEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIErO

MuUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TOJIE), O JBIKCHHH Kak
crioco0e CyIIecTBOBaHUS MaTepUn, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHHUE pa3inyaTh SBICHUS [0 ONMHCAHUIO MX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBJIICHUE,
YMEHHUE pacliO3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUYCCKHUX SIBICHUI
B OKpYXKAlOIleM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara U CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX I PCHICHHA y‘le6HBIX 3ajJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, NUCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYICCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOIOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
coOmrofeHus mpaBuil 0€30MacHOTO Tpyna: HabmroaeHHe (U3NIECKHX
SIBJICHUI

YMEHHE CaMOCTOSITETHO COOHMpATh IKCIEPHUMEHTATbHYIO YCTaHOBKY

n3 JaHHOT'O Ha6opa OGOpyI[OBaHI/I}I N0 MHCTPYKIUHU, OIMUCBIBATH XOI




OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIHUPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHUE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENIBHO coOMpaTh
JKCIIEPUMEHTAIIBHYI0  YCTAaHOBKY 10 HWHCTPYKLIMM, BBIYHMCIIATH
3HAQYCHHWE BEIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJbTATHl C
Y4ETOM 3aJAHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECJIOKHBIX  JKCIIEPUMEHTAIBHBIX  HMCCIECAOBAaHUN;
CaMOCTOSITEILHO  COOMpaTh AKCIEPHUMEHTAIBHYIO YCTaHOBKY U
MIPOBOJUTH  HCCJIEAOBAaHUE 10  WHCTPYKLUUH,  MPEJICTaBIATH
MOJIyYE€HHBIE 3aBHCHUMOCTH (PM3MUYECKUX BEJIUYMH B BHJIE TaOIUIl U
rpaUKoB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI 110 PE3YJIbTaTaM

HUCCICIOBaHUA

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEITH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasT MOJIETTb aTOMHOTO Si7jpa) U yMEHHE MPHUMEHSTh WX JUIS

00BbSICHEHUS (PU3UIECKUX MTPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIIEICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EeHHbIE CBOICTBA (PU3MUECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha 0aze 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBI W (OPMYJNBI, CBsI3bIBaIONIHME  (pU3HUECKHEC
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpPATKOE YCIOBHE 3ajayH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTh MOJIYYECHHOTO
3Ha4YCHUsT (PU3MUYECKON BEJIMYWHBI; YMEHHUE OINPEIEISITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3aavuUn

YMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TTPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O
CBOMCTBaxX (I)I/IBI/I‘{CCKI/IX SBICHUHA U HCO6XOI[I/IMBIC (I)I/ISI/I‘{CCKI/IC

3aKOHOMCPHOCTH




10

YMeHHe HWCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  INPH
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHHUYECKHUMH
yCTpOMCTBaMM, COXPAHEHHS 3JI0pPOBbS M  COOJIOJEHUS HOPM
JKOJIOTHYECKOI0 IIOBEJICHHsS B OKpY)KAOUIEH cpene; MOHUMaHUE
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTIKCHHH (U3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO ITPUPOJ0IIOJIE30BaHUSA

11

OneIT TIOWCKa, TPEoOpa3oOBaHUs W MPEACTaBICHHUS WHMOOPMAIUN
(DUBUYECKOTO COJEp)KaHMS C HCHOJb30BaHHEM HMH(POPMAIIUMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLICHUBATh JIOCTOBEPHOCTh
MOJy4eHHON wuH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JIOTIOJTHUTENbHBIX ~ MCTOYHHUKOB, yYMEHUE  HUCIOJb30BaTh  IPHU
BBITIOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JUTEPATYPy
(DMBUYECKOTO COJIEpIKaHMS, CIPABOYHBIE MaTEpHANIbI, PECYPChl CETH
WNutepuer; Bmamenue 0a30BBRIMH  HaBBIKAMH  TIIPeOOpa30BaHUSA
nHpOpMalUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryi0; YMEHHE
co3JaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BuKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHEN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHHE. 3aBUCUMOCTbh KOOPJAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO IPSMOJIMHENHOIO JIBUKECHMUS:
13 x(t)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHH [JIsl MPOEKLIHUU CKOPOCTH, TPOEKIUH
MepeMeleHusi, IyTH, KOOPJAMHATHl TMPU PABHOMEPHOM MPSIMOIMHEHHOM
JBUKEHUU
3aBUCHUMOCTb KOOPJIMHATBI Tejda OT BPEMEHHM B ClIyd4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHUS:
2
Sylf)=vp, *i+ay* ;
2
@opmynbl Ul NPOEKUUU IHNEPEMEUICHHUs, NPOEKUUU CKOPOCTH M IPOCKLUUU
YCKOPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKCHUM:
2
1.4 5. (D=0vp, -r+a].-?.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduky 3aBHUCUMOCTH OT BpEMEHHM JJsl HPOEKIMHM YCKOPEHHs, HPOEKIHUU
CKOPOCTH, IIPOEKIUU IEPEMEILIECHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. PopMynbl, OMUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
v BEePTUKAIM (JBUKEHHWE Tejla BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,

OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OI{HOM naacHuM TCjIa II0




BEPTUKAIN

CKopoCTh pPaBHOMEPHOIO JBIKEHHUS Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIAYC OKPYKHOCTH U MEPHUOJ

oOparieHus:
L= 2MR
T
16 LenTtpocTtpemurenbHoe yckopeHue. HampaBieHue I1€HTPOCTPEMUTENIBHOTO
yckopenusi. @opmyra /i BBIYMCIEHUS YCKOPEHUSI:
2
a. — L
“ R
dopmyia, CBSI3bIBaIOIIAs IEPUO]] M YACTOTY OOpallleHUs:
v = 1
T
Macca. [InotHoCTh BemecTa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH
1.7 _m
V
1.8 Cuna — BektopHas puzndeckas BenuauHa. ClI0KeHrue Chil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:!
F=m-d
1.10
ConanpaBliIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIONIEH Ha
TEJO0
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 - -
Fy y=-F,
Tpenue nokos U TpeHue ckoJbxeHus. Dopmyna sl BHIYUCICHHS MOJYIS CUJIBI
1.12 TPEHUSI CKOJIBKCHHUS:
F_=u-N
= M
Hedopmanuss Tenma. Ympyrue M Heymnpyrue negopmanuu. 3aKkoH yIpyrou
1.13 nedpopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:




my - 1M,
F=Gg. 1 _2
'L
Cuna TspkecTd. Y cKopeHre CBOOOIHOTO TaICHHS.
®dopmyna Juisl BBIYUCIEHUS CUJIbI TSHKECTU BOJIM3H oBepxHocTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Comnna. [lepas kocMuyeckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMrrynse Tena — BeKTopHast GU3HUYecKas BeIHYHHA.
D=mi

Nmnynec cuctemsl Ten. U3MeHeHne umnynbsca. MMImynbe cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIsd SaMKHYTOﬁ CHUCTEMBI TCJI:
=y +m, U, =const

PeaktuBHOE nBMXKEHNUE

1.17

Mexanudeckasi pabota. @opmyra s BEIYUCICHHS paOOThI CHJIBI:

A=F5cosct

Mexannyeckass MOITHOCTb:

n=4
I

1.18

Kunerndeckas u moTeHIIMAIbLHAS SHEPrus. d)opMyna JJIs1 BBIYHUCIICHU S

KUHETUYECKON SHEPTUU:

J'HUE
By

TeopeMa 0 KHHETHYECKOM SHEPTHUH. (DOPMYJ'Ia JJIs1 BBIYHUCIICHHUA HOTCHHH&HBHOﬁ

OHECPI'vM TEJia, IIOAHATOIO

HaJ 3eMIén:

E,= mgh

1.19

Mexannueckas OHCPIuA:
E=E,+E,

3aKkoH COXpaHCHUA MEXaHHYeCKOH SHEPTHUH. d)opMyna I 3aKOHA COXpaHCHUA
MEXaHHUYEeCKOM OHEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHYECKOH SHEPruu Mpu HAJINYUU CUJIbI TPCHUS.

1.20

[IpocThie MexaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Prryar. Momenr cuiel: M - FL

YciaoBue PpaBHOBECHS pblyara:




M +M +..=0
[MonsuxubIi 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

[laBiienue TBEpIOTO TEIA.

@opmyiia Ui BBIYMCIICHHS JABJICHUS TBEPIOTO Tena:

_F
pP= G
1.21 JaBnenue raza. AtmocdepHoe TaBicHuUE.
IM'mapocraTuyeckoe naBlieHUE BHYTPH KHIKOCTH.
dopmyrna Il BEIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=Pgh+Dy,
1.22 3akoH [lackans. ['mapaBnnueckuii mpecc
3akoH Apxumena. Popmyna i ONPEACICHUS BBITAIKMBAIOIIEH CHJIBI,
JNEUCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ra3:
1.23
Fag =pgV
VYcnosue naBanus tena. [lnaBanue cyaoB U BO3yXOIUIaBaHUE
Mexanudeckue KojeOaHus. AMIUIMTYAQ, TEPUOJ M YacTOoTa KOJCOAHHIA.
104 ®dopmyra, CBSI3bIBAIONIAs YaCTOTY U MEPHO/] KOJICOaHUIA:
"L.,l' = L
T
e MaremaTuueckuii W TPYXKUHHBIM MasTHUKH. [IpeBpamienue »sHepruv mpu
' KoJiebaTeIbHOM JBMKCHUU
1.26 3aryxaromue konedanus. BeinyxaeHnsie konebanus. Pezonanc
Mexanuveckue BOJIHBL. [IpojiosibHBIE M MONEpeYHbIE BOJIHBL. J[JIMHA BOJHBI U
1.27 CKOPOCTb paclpOCTPaHEHUSI BOJIHBI:
h=v-T
198 3Byk. I'poMKocTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'PAHHUIIC
' IByX cpel. H(pa3Byk U ynbTpa3ByK
Ipaxmuueckue pabomoi
199 N3mepenue cpeaHell MIIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH

NPYXUHBI, K03(duimenTa TpeHus CKOJIbXKEHHs; paOOThl CUIIBI TPEHHUS, CHIIBI

YIPYrOCTH; CpeAHEH CKOPOCTH JBHMXKEHHs Opycka MO HAKJIOHHOW IJIOCKOCTH;




YCKOpeHUs Opycka MpW JBMKEHUHM IO HAKIOHHOW TUIOCKOCTH; YacTOThl U
nepuosa KoieOaHWH MaTeMaTH4YecKOro MAasTHHKA; 4YacTOThl W IEpHOAA
KoneOaHuit IMPY>)XUHHOI'O MassTHUKA, MOMCHTa CHUJIbI, I[GﬁCTByIOIlIGI‘O Ha pbIyar,
paboThl CHJIBI YIPYTOCTH MPU TOABEME TI'py3a C IMOMOIIBIO HEMOIBUKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH IpPU MOABEME Ipy3a ¢ MOMOUIBIO MOJIBUXKHOTO
O1oxa.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOU
HaCTu T€JIa U OT INNIOTHOCTH XKUAKOCTH, HE3aBUCHUMOCTHU BLITaHKI/IBaIOHIeﬁ CHJIbI
OT MAcCChI T€Jia, CUJIbl TPCHUA CKOJILXKCHUA OT CUJIBI HOPMAJIBHOTO AAaBJICHUA U OT
polla TMOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOUIEH B MPYKHHE, OT CTEIECHU
nedopmaluu NpyKUHBI, YCKOPEHUsI OpycKka OT yrila HakJOHa HaIpaBIIAIONICH;
nepuoja (4acToThl) KOJEOAHUI HUTSAHOTO MasiTHUKA OT JUIMHBI HUTH; MEepUoja
KoJieOaHUN MPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI,
HCCIIeIOBAaHUE HE3aBUCHUMOCTU Tepuojia KoyieOaHWl HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycrmoBusi paBHOBECHS pblyara

1.30

Qusuueckue sA6NeHUs 6 npupoode: TIPUMEPHl JBWXKEHHS C Pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U
TE€XHUKE, TPWINBHl W OTIUBBL, JBWKEeHHE IUIaHeT COJHEYHON CHCTEMBI,
pEaKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, pblYaru B TeJie YejoBeKa, BIUSHUE
aTMOC(epHOro [aBJieHUsS Ha KUBOM OpraHus3M, IUIaBaHHE pbHIO, BOCIPHUSTHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYEeCcKHe BOJIHBI, HYHAMH, 3XO0O

1.31

Texnuueckue ycmpoticmea: CIUJOMETP, JATYUKU IOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUS, JIWHAMOMETp, TMOAIIUIHUKA, pPAaKeThl, pblYar, MOJIBWKHBIA HU
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
coo0Iaronmecss Cocybl, YCTPOWCTBO BOJOINPOBOJAA, TMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIbTPAa3BYKa B 6BITy N TCXHHKC

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC IIOJIOKCHU A MOHGKYJIHPHO—KI/IHGTH‘IGCKOI;'I TCOPUU CTPOCHHUA
BellecTBa. Moaenu TBépI[OFO, KUIKOIo 1 ra3006pa3Horo COCTOSIHUM BEILIECTRA.

KpI/ICTaHHI/I‘{eCKI/Ie n aMop(beIe TCJ1a

2.2

I[BI/I)KGHI/IG JacTull BCIICCTBA. CBs3b CKOPOCTH  ABHIKCHUA YaACTUL] C

Temneparypoil. bpoyHoBckoe nBmxenue, mupdy3us

2.3

CMauuBaHue U KalmUJIJISIPHBIC ABJICHUA

24

TennoBoe paciipCHuC U CiKaTue




2.5

TermoBoe paBHOBECHE

Buyrpennss osueprusi. Pabora u Teruonepenada Kak CHocoObl M3MEHEHUs

20 BHYTPEHHEHN 3HEPrun
2.7 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanne wu oxnaxnaenue tein. KoauyecTBO — TEIIOTHL. Y aeibHast
28 TEILIOEMKOCTb:
O=aml(t,~t)
3aKOH COXpaHEHMsI PHEPTUM B TEIUIOBBIX IMpolieccax. YpaBHEHUE TEIUIOBOTO
2.9 Oananca:
O +0, +..=0
HUcnapenune u kKoHzaeHcauus. M3MeHeHWE BHYTPEHHEN SHEPruM B MpPOLECCE
2.10 ucnapeHus W KoHaeHcauuw. Kumenwe Kuakocth. YaenbHas —TeIioTa
napoo6pazoBanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[InaBnenne w kpuctasmmsanus. [3MeHeHHe BHYTPEHHEH DSHEpPruM IIpH
IJIaBJICHUU Y KPUCTAJUIU3ALMU. Y IejbHas TEIUI0TAa IUIaBICHUS:
2.12 Q
?L_}H
513 BuyTpenHsis sHeprusi Cropanusi TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPAHUS TOTUIMBA:
' q=Q/m
2.14 [Tpunnume! padoTs! TermoBeix Apuratenei. KIIJ[ TermmoBoro apurarens
Ilpaxmuueckue pabomol
N3mepenne yneapHOM TEMIOEMKOCTH METAUIMYECKOr0 IUIIMHIIPA; KOJIMYECTBA
TEIUIOTHI, TOJy4YEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYIO OMNYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
2.15 OTZAHHOTO HArpeThiM LMWJIMHJIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHAaTHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BJIAXXHOCTU BO3/yXa; VYAEIbHOW TEIUIOTHI
njaBleHus JpAa. MccnegoBaHue M3MEHEHMs] TEMIEpaTypbl BOABI  IIPH
pa3MYHBIX YCIOBHUAX; SBJICHUS TEIJIOOOMEHA NMPU CMEIIMBAHUU XOJOJIHOU U
ropsiuei BOJIbl; MpOLEcca UCTIAPEHUS
Qu3suueckue s6NeHUss 8 Npupode: TIOBEPXHOCTHOE HATSHKEHHE W KallWJUIAPHBIC
2.16 SIBJICHUSI B MPUPOJIE, KPUCTAIUIBI B Ipupoje, uznydenne ConHua, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHueE POChl, TYMaHa, UHEsl, CHera




Texnuueckue ycmpoiicmea.‘ KalmuJIapbl, OPpUMCPbI UCITIOJIB30BaHUA KPUCTAJJIOB,

KUJKOCTHBIM TEPMOMETp, JATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS

217 JIOMOB, THT'POMETPHI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMAI'HUTHBIE ABJIEHU A
3.1 OnexTpusanus Tei. J[Ba BUa 3JeKTPUUECKUX 3apsI0B
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe mojne. Hampsok€HHOCTh anekTpuueckoro mouis.  [lpuHium
' CYNEPHNO3UIIH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu osnexktpuyeckux 3apsiaoB. JlelicTBHE DJIEKTPUUECKOTO TIOJS Ha
' ANEKTPUYECKHUE 3apsi/ibl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIN 51eKTprUYecKnil TOK. JleicTBUs anekTprudeckoro Toka. Cuiia Toka.
3.6 Hamnpsoxenne.
I=q/t,U=A/
37 DNEKTpUUYECKOE COMPOTUBIIEHHE. Y ACTBbHOE IEKTPUUECKOE COTPOTUBIICHHE:
' R =pl/S
3.8 3akon OMa juis yyactka anekrpuueckoi uenu: I = U/R
[TocnenoBarensHOE COEIMHEHNE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUSA:
U=U:I=I+1; Rz%.
CMenianHbie COETUHEHUS MPOBOTHUKOB
3.10 PaboTa u MomHOCTB 35ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
3.11 2
Q=I"-R-t
310 OneiT Opcrena. MarHuTHOe IMoOJie OPSIMOTO MPOBOJHUKA C TOKOM. JIMHHMM
' MarHuTHON MHAYKIIUU
313 MaruuTHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoaeicTBHE MOCTOSHHBIX
' MAarHuTOB
3.14 JlelicTBME€ MarHUTHOTO IOJISL HA POBOJIHUK C TOKOM




3.15

Oneitel ®apanes. fABieHue snekTpoMarHuTHON UHAYKIUH. [TpaBuiio Jlenna

Ipakmuyeckue pabomul

W3mepenue  3I€KTPUYECKOIO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

UccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOJHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIIAX MTPOBOJIHUKA; 3aBUCUMOCTH

316 CONPOTHUBIICHUS OT JJIMHBI MTPOBOJHUKA, IUIOMIAIA €r0 IMOMEPEYHOr0 CEUCHHUS U
yIIE€AbHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBuisia JUIsl SIEKTPUUYECKOTO HAIPSDKEHUS NPU MOCIEI0BAaTEIbHOM
COCIMHEHUHU TPOBOJHUKOB; TMPAaBWIA JIg CHJIBl DJIEKTPUUYECKOTO TOKA TMpHU
napajuieIbHOM COE€UHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A61eHUA 6 Npupoode: DIEKTPUUYECKUE SBJIEHHS B arMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIu, Jpei] MoIoCcoB,
POJIb MAaTHUTHOTO TIOJISI /7151 )KU3HU Ha 3eMile, TIOJSIPHOE CUSTHHE
Texnuueckue ycmpouicmea: OSIEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOCTarT,
CYETUMK  DJIEKTPUYECKOW  DHEPTrUH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (pumMepsr), AICKTPUIECCKUE
MpEeIOXPaHUTENH, DJIEKTPOMArHUT, OJJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHeIe BOJIHBL. [1Ikana 351eKTpoMarHUTHEIX BOJTH

3.20 JlydeBas mozenb cBerta. [IpsimosMHeiHOE pacipoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus cBerta. [lnockoe 3epkaiio

3.22 [Ipenomiienne cBeta. 3aKOH MPEJIOMJIICHHS CBETA

3.23 Hucnepcus cBeta

304 JIunza. Xoxa nyuderr B nuH3e. DokycHoe paccTosiHue JHMH3BL OnTHYecKkas cuiia

' muH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mprudopsl
Ipaxmuuecxue pabomoi
N3mepenune ontuyeckoi cuibl coOuparomiei JTUH3bI; (OKYCHOTO PACCTOSIHHS
coOuparomieid 7nuH3BI (IO CBOMCTBY paBEHCTBAa pa3MepoB TMpeaMera |

3.26 U300pakeHHsl, KOTJla MPEAMET PAaCIoJIOKEeH B JBOMHOM (oOKyce), MoKa3aTelns

MPEJIOMJIEHUS CTEKJIaA.
HccnenoBanue cBoiicTBa M300paeHHMsI, MOJTYYEHHOTO C IIOMOIIBI0 COOHMparomieit

JJUH3bI, HW3MCHCHMHA (I)OI(YCHOI" 0 pacCTosAHUA [IBYX  CJIOXCHHBIX  JIMH3;




3aBHUCHMOCTH YyTI'Jia NPCIIOMJICHUS CBETOBOI'O Jiyda OT yIJia IaJCHUA Ha I'PaHULC

«BO3YyX — CTCKIIO»

Qusuueckue s6nenus 6 npupode: 3atmenus Connua u JlyHsl, nBera Ted,

327 OTITHYECKHUE SBJICHUS B atmMocdepe (1BeT Heba, pedpakuus, paayra, MEPax)
308 Texnuueckue ycmpoticmea: OYKH, TEpPUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnydeHnus. Peakuun anbda-u Oera-
' pacnana
4.2 OnsiTel Pezepdopaa no paccessHuto anbda-yactuul. [InanerapHas moaens atoma
4.3 CocraB aToMHoOrO0 sipa. M3oTonsl
4.4 [Tepuon nmonmypacnana aTOMHBIX SIIED
4.5 S nepHbie peakuuu. 3aKOHBI COXPAaHEHHS 3apsiIOBOTO U MAaCCOBOTO YUCET
Qusuueckue sA61eHUs 6 npupode: €CTECTBEHHBIM paJUOAKTHUBHBIA (OH,
4.6 KOCMUYECKHE JIy4d, pPaJMO0aKTUBHOE W3JIyuY€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JIeCTBUE PaAMOaKTUBHBIX U3Iy4YE€HUI Ha OPraHu3M YeloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIMBHyalbHbIN 103UMETp, Kamepa

Bunbcona, sinepHas sHepreTHKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» dusuka: 7-i kiacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppiikun .M., UBanos A.M. AkuirionepHO€e 00IIECTBO
«M3parenscTBO «IIpocBemienne»
METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
Pabouas nmporpamma «®usuka. 7—9 knacce» k uauu Y MK
N.M.Ilepwiikuna, E.M.T'ytauk,A.1.1iBanoBa (aBTopsl E. M. I'ytHHK, M. A.
[Terpomra, O. A. Yepnukona).,Mockga «IIpocsemnienuey» 2021
YMK«DPusuka.7kimacc»

1. ®dusuka.7 knacc.Yueonuk(aBropsl M. M. Ilepsimikun,A.N.NUBanoB),
Mocksa «IIpocsemenne»2023

2. ®uzuka.Pabouasterpaan.7 knacc (aBropsl H. K.
XannanoB, T.A.XaHHaHOBA).

dusmka.7xknacc.Metoauueckoenocoobuek muauu Y MK M.M.IleprimkrHa,
A.N.MBanosa(aBTopbeiO.A. YUepnukosa,C.H. I'manenxosa,B.B.KynpsBies).
Mocksa «IIpocsemenue» 2023

3. ®usuka. 7 knacc. Junaktuyeckue matepuaisl (aBTopel A. E. Mapon,E.A.
Mapon).

4. ®usuka.7knacc. CoopHukBonpocoBuzaaad(aBTopsiA.E.Mapon,E. A.
Mapon,C.B.Ilo3oickwit).

5. DnekrponHasihopMaydeOHUKA.



YMK «®wusuka. 8 kmacc»

1. ®usuka. 8 knacc. YueOnuk (aBropsl M. M. Ilepsimikun, A. Y. IBaHOB).

2. ®uzuka. Pabouas teTpans. 8 kinacc (arop T. A. XaHHaHOBA).

3.®usuka. 8 knacc. Meronuueckoe nocobue k yueouuky M.M.Ilepsoimkuna,
A.N.MBanosa(aBtopsl O. A. Uepnuxona, C. H. I'nagenkosa, B. B.
KynpsBue); 3-e uznanue nepepadorannoe; Mocksa «IIpocsemenue» 2023
3. ®usuka. 8 knace. Junakruueckue marepuaisl (aBTopsl A. E. Mapon, E. A.
Mapon).

4. ®uzuka. 8 kinacc. COopHUK BONpocoB U 3a1a4 (aBTopsl A. E. Mapom, E. A.
Mapomn, C. B. Ilo3oiickuii).

5. DnekTponHas hopma yueOHHKA.

6. Metoauueckue mocobust U pekomeHaanuu mo ¢usuke. — URL:
https://edsoo.ru/mr-fizika/

7. — Meroaudeckue BUACOYPOKH (B TOM uucie, 1o ¢pusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

8. — Meroanueckue nuntepakTuBHbIe Kercbl. — URL:
https://edsoo.ru/metodicheskie_kejsy/

9. — BupTyanbHbie 1a00paTOPHBIE U MPAKTHYECKUE paOOTHI HA YTIyOIEHHOM
ypOBHE OCHOBHOT0 0011ero oopaszoanus. — URL: https://content.edsoo.ru/lab/
10. — Marepuansl 1o Borpocam GopMHUpOBaHUS (HYHKIIHOHATHEHOM
rpamotHocTU. — URL: https://edsoo.ru/metodicheskie-seminary/ms-

funkczionalnaya-gramotnost/



11. — Meroauueckuii xxypnan «O0pa3 nericteusi». — URL: https://od-

instrao.ru/

YMK «®usuka. 9 knace»

1. ®usuka. 9 knacc. Yueonuk (aBropsl M. M. Ilepoiikun, E. M. I'yTHuK, A.
N. Usanos, M. A. IlerpoBa)., 4-oe uznanue. Mockga «IIpocBemenuey, 2024
2. ®uszuka. Pabouas tetpaas. 9 kiacc (aBropel E. M. I'ythuk, U. I'. Bnacosa).
3. ®usuka. 9 kinacc. Metoauueckoe mocooue (aBropsl O. A. UepHukosa, C.
H. I'manenxoBa, B. B. Kyapssiies).

4. ®uzuka. 9 knacc. Jlugaktuyeckue matepuaisl (aBTopel A. E. Mapon, E. A.
Mapon).

5. ®usuka. 9 kiacc. CoopHUK BOonpocoB H 3a1au (aBTopsl A. E. Mapon, E. A.
Mapomn, C. B. Ilo3oiickuii).

6. DnekTpoHHas opma ydeOHHKA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bub6nmmoreka IIOK

1. bubnmmoteka — Bc€ mo npeamety «dusuka». — Pexxum nocryma:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum pocryna: http:/fizika-class.narod.ru

3. Enunas xomiekuus nugpoBbiX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

JOCTyTA:



http://school- collection.edu.ru

4. InTepecHble MaTepHraibl K ypokaMm (GU3UKH MO TeMaM; TECThI IO TeMaM;
HarJIgIHbIe TocoOus K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTeibHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DJeKTpOHHBIC YUeOHUKH 0 Pusnke. — Pexxum nocryna:

http://www fizika.ru

Mertoaudeckue mocodus u pekomeHaauu mno ¢usuke. — URL:
https://edsoo.ru/mr-fizika/

— MeToauyeckue BUIEOYpOKH (B TOM uucie, no ¢pusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

— Meroauueckue nHTepakThuBHbIE KeUChl. — URL:
https://edsoo.ru/metodicheskie_kejsy/

— BupTtyanpHbie 1a00paTOpHBIE U MPAKTHUYECKUE PaOOThl HA YrayOIEHHOM
ypOBHE OCHOBHOTO 001iero odpazoanus. — URL: https://content.edsoo.ru/lab/
— Matepuansi o BonpocaM GopMUpOBaHUs (PYHKIIMOHATEHON TPAMOTHOCTH.
— URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-
gramotnost/

— Meroaunueckuii xxypHan «O0pa3 aeiictBusi». — URL: https://od-instrao.ru/
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