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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYalOIIMXCSd W OpraHU3alUi0 H3yYEHHUS
¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHre yueOHoro Marepraia
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

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

®duszrka SBIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJbKY (pH3ndyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
IpefocTaBisieT Haubojiee sICHbIE O00pa3lbl MNPUMEHEHUs] Hay4yHOro MeETojia
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne ¢usmkn Ha 0a30BOM ypOBHE TMPEAMNONaracT OBJaJCHUE
CIEYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOMIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OLIEHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O0 HCCIIEOBAHUS;



HHTCPHOPETUPOBATL JAHHBIC M HCIOJb30BATH HAYYHBIC J10Ka3aTCJIbCTBA
JJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMEBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCIICIOBATEIHCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TIPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymymien
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIIUX 3aaa4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pENICHHS NPOCTCHINUX pacdyeTHhIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
Cc ¢u3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yucIo 4yacoB, PpEKOMEHOBAHHBIX JJIs U3Y4YeHHUs] (PU3HKU HAa 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 yaca B Heaenmo), B 9 kmacce — 102 wyaca (3 waca B HEJHEIO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIHUCKa HKCIEPUMEHTATbHBIX 3aJlaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O roCy/1apCTBEHHOI'O IK3aMEHa o ¢dusuke.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIIOBBIE, DIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTecTBeHHOHAYUYHBIM METOJ| TMO3HAHUSA: HaOJIOJIEHWE, MOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPU IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
IycKa.

IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpuCcTAIIMYECKUX) Tell. B3aumMocCBsA3b MeXay CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmogenue  siBiAeHUM,  OOBSACHSIONMIUXCS  MPUTSHKECHUEM  WIH
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHHU JIBHIKCHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTM [BMXKEHHMsS Tela. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUSI U Cuja
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3oB..



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsI ra3a OT oObema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBIEHHUS >KHJIKOCTH OT TIJIyOMHBI. ['mapocraTudeckuit
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0O JABJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS r'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcClOBHE IJIaBaHUS TeJl: MJIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH B
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AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO B JKUAKOCTH, OT O0BEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

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

PaGoTa u MOIIIHOCTH. DHEPrHUs.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKIOHHAas TUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuiao» mexaHuku. KosadduimeHnt mnonesHoro neuctBus (maiee —
KIIJl) npocThix MexaHu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHUMAJIbHAs DHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JIBUKEHUU TeJa

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.
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Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepe1au U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aps>KEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

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

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHMKA OT €ro [JIWHBI, IUIOUAAU MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOrO TMOJS [OCTOSIHHBIX ~ MAarHUTOB TMpU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AercTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYEHUs U HaIPaBJICHUS HMHIAYKIIMOHHOIO

TOKa.
9 KUIIACC

Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneiiHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CynIepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.
11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.
Mexanuyeckue Koe0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXAaHUMYECKMX BOJH. I[IpomoneHbie U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TEpHOa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMArHuTHeIX BOJH. I[llkanma »nexkTpoMarHUTHBIX BOJIH. Vcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

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

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

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

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxxeHue 6emoro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)KCHUsS CBETOBOTO Jyda OT yrja
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyuyeHune n300pakeHU ¢ TOMOILIBIO COOMpPAIOIIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

KBaHnTOBBIE SIBJICHHS.

Onwitel Pe3epdpopna v miianerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpainieHus. [lepuos momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTuxa. J[eMCTBUS pPAJAMOAKTUBHBIX H3JIYYCHUU HaA >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimet.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYIh TIPEAHA3HAYECH JJI CUCTEMAaTHU3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOCHUE HAy4YHBIX METOJOB HCCIEA0BaHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOydYarolIuecs BBIMOJHAKOT 3aJlaHus, B KOTOPHIX UM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIe 1S MPOBEPKU TUMOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NMPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAE€T AKCIEPUMEHTAIBHOE
uccieloBaHre o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTcs IpPOBEIEHHUEM
JTUArHOCTUYECKOM M OLIEHOYHOM paboThI 32 KypC OCHOBHOTO OOIIero o0pa3oBaHusl.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus puzuku Ha ypoBHE OCHOBHOI'O 00I11IeT0 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXKJICHHH OOIECTBEHHO3HAUYNMBIXU
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHHME IIEHHOCTH (U3NUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBbIKa pe(ieKCuu, TMpU3HAHKWE CBOETO IpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (DU3UUECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICACTBUH JIJIs1 OKPYKAIOUIEH CPEe/Ibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
IPOEKTOB (PU3MUYECKOW HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydaromierocst 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruuecKkue AeicTBHUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOIIOJCHUIX, OTHOCSIINXCS K (PU3UUECKUM SBICHUSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOcO0 peunieHus yueOHOM (Qu3nyueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIBLHO (POPMYIUPOBATH 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XoJe oOcCyxJeHusi yueOHOro Marepuala, pe3yjbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapYyKUBaTh Pa3IMyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHOM paboOThl MpU pEHIeHUH KOHKPETHOW (U3NYECKOU
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOTO pe3yjibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryiasiTuBHbIC YHUBepPCaJIbHbIE y4eOHbIE 1eHCTBUSA

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaJIbHOE, TPUHATHE DEIICHHUs B TPyIMINe, MPUHSATHE PpeUIeHUM
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpOJ'Ib, AMOIMOHAJIbHBIN NHTEINJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B NIESITENBHOCTh (B TOM YHUCJE B XOJ BBIIOJIHEHUS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WIM AUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3]IMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOUN
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (U3UUECKHUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPakTOBaTh  (PU3MYECKUUA  CMBICT  MCIHOJIB3YEMBIX  BEJIUYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOKEHHsI CUJl (BAOJb OJIHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIICIIATH IPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMbIEC
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
M(POBBIX TPUOOPOB, 3aIlKCHIBATH ITOKAa3aHUsI TPUOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABIKYILETOCAd TeJla OT BPEMEHU JBHXKEHUS TEJA, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
MOTPYKEHHOM YaCTH TEJIAa U OT IUIOTHOCTHU JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, Cielys MNpeJIOKEHHOMY IUlaHy, (pUKCHpOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE NCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN 010K, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOM HACOC, apEOMET]), UCIIOTb3Ys 3HAHHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecrieueHus: 0€30MacHOCTH IIPU OOpallleHHH ¢ IpUOopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTEM CPAaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIJCISTH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BlajeTh MpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JeNaTh KpPaTKHe COOOIIEHHS O Pe3yJbTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJadamH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJICHICTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JJIEKTPUIECKHE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3UUESCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJEJIbHAsl TeIUIOTa MapooOpa3oBaHuUs, YleJbHAs TeIuloTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM MPaBWIBHO  TPAKTOBATH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUd 3apsjaa, 3akoH Oma [ ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyibl, cBs3bIBaOIINE (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalIn3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NIECKOM BEIIMUUHBI C U3BECTHBIMU JaHHBIMH,
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

IOPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATypbl KUAKOCTU U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HANPSKEHUS C MCIOJIB30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ UCHOJb30BaHMEM MpPSMBIX HU3MEPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCIENOBATEIIBHOIO M MApajuIeIbHOIO  COCAUHEHUH
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHus (U3nYecKux BeIUYMH (ylaelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaToOpHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢usnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPHUUYECKUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU 17151 obecriedeHnss 0€30MacHOCTH MpH OOpalieHny ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U NYyTEM CpaBHEHUA
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHusi, B TOM HYHCJIEC IyOJUYHO TIPEICTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeiesisiTh OO0S3aHHOCTH B TPYMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTh KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NIBWXKEHHS, nedopmarus
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK U YIbTPA3BYK, DJICKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJMHEIHOEe ABUXKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOoCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
M3JTyUYCHHS) TI0 OTMCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TuIaHeT COTHEUHOW CHCTEMBI, pEaKTUBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JYy4YH, PAIHMOAKTUBHOE H3ITYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONKCHIBATh U3yYEHHBIE CBOMCTBA Ted M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJeHWs, BEC Tela, HMIIYJIbC Tella, HMMIYJIbC CHIIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U YacToTa KoseOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C JPYTUMHU BEIUYHMHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJl, TPUHIMI OTHOCHUTENIbHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Te€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCJIOBUE, BBISBJISATH HEAOCTAIOIIME WU M30BITOYHBIE JaHHBIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢du3nuecKknx CBOWCTB Tell (M3yyeHUEe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUECHUE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): TIUIAHUPOBAaTh HCCICAOBAHHME, CaMOCTOATEILHO COOMpAThH
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yNbTaTaM MCCIICIOBAHUS;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYSCKUX BEIUYUH (CpeIHSSI
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONIICH JIMH3BI, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJIb aTroMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPHUTEIbHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 obecriedueHrs 0e30MacHOCTH TPH OOpalleHUH ¢ MPUOOpaMu |
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYS MMOMCKOBBIA 3alPOC, HAXOAUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COJIEp KaHMS,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoiasbubie | IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Paszpnen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa
1.1 ®dusnka - HayKa 0 TPUPOIE 2
1.2 du3nyecKne BeITNIYNHBI 2
1.3 EctecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1
Hroro mo pazueny 6
Pasznen 2.IlepBoHayasibHbIe CBEeCHUS 0 CTPOCHUM BelllecTBA
2.1 Crtpoenue BemecTa 1
JIBrykeHre u B3aMMOACHCTBUE YaCTHII
2.2 2 1
BEIECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Utoro no pazneny 5
Pa3nen 3./IBuskeHHe M B3auMo/ieiicTBHE TeJl
3.1 MexaHnuecKoe OBUKEHUE 3
3.2 Wuepnus, Macca, MIOTHOCTh 1
3.3 Cuna. Bunpe! cun 14 1 2
Hroro no paszneny 21

Pasnen 4./1aBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra3oB




41 Masnenue. [lepenaua nasineHus TBEPABIMU 3
' TEJIaMH, XKUJKOCTSIMH U Ta3aMu
4.2 JlaBnenue ®KuaIKoCTH
4.3 ATMoOcdepHOe TaBlieHUE 6
44 JlelicTBUE KUJIKOCTHU U Ta3a HA MOTPYKEHHOE v 3
' B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5.Pab6oTra 1 MOIIHOCTH. JHePrus
5.1 PaboTa u MomHOCTH 1
5.2 [IpocThie MEXaHU3MBI 1
5.3 MexaHuueckasi SHEPTHs
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paspen 1.TennoBelie siBiaeHust
11 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TemuoBbIe npoiecchl 21 1 5
Hroro mo pazmeny 28
Paznea 2.2y1eKTpuYecKHe 1 MATHUTHBIE SIBJICHUS
91 DJNeKTpUYEcKue 3apspl. 3apsHKESHHbBIE Tea 7 1
' U WX B3aHMOJICHCTBHE
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 2 7
2.3 MarHautHbI€ SIBICHUS 1 1.5
2.4 DneKTpoOMarHuTHasK MHIYKITUS
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pazgean 1.Mexannyeckue siBJIeHUS
MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0
11 10 1
OTIMCAHUS
1.2 B3aumoneiictBue ten 20 1
1.3 3aKOHBI COXPAHEHUS 10
Hroro mo pazueny 40
Pa3nen 2.Mexanunyeckue KoJ1e0aHUA U BOJHBI
2.1 Mexannyeckue Koyie0aHus
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1
Hroro no pazgeny 15
Pa3znen 3.9/ieKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 9
' 3JIEKTPOMAarHUTHBIE BOJHBI
Wroro no pazgeny 6

Pa3nen 4.CBeToBbIe IBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHUs CBETA
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP




Hroro no pazneny

15

Paznea 5.KBanroBble IBJICHUA

5.1 Hcnyckanue u morjioneHne CBeTa aToMOM 1
5.2 CtpoeHne aTOMHOTO si7pa 6 1
5.3 SnepHble peakiuu 1
Hroro no pazneny 17
Pa3nes 6.IloBTOpUTE/ILHO-00001IAIOIINI MOLY b
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5
' Kypca ¢usuku 3a 7-9 kmacc
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydyeHu
s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe Pecypchl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npupoasl. dusnyeckue
SIBJICHUS

https://m.edso0.ru/35YPBIW5K

MexaHndeckue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

https://m.edsoo.ru/116 U53L6H

dusnyeckue BeJTMYUHEBI U UX
M3MEpeHHE

https://m.edsoo0.ru/6ZYFTFPA7Y

Ypok-uccienoBanue
"U3mepenue temnepaTypsl Ipu
MTOMOIIY JKUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
TemnepaTrypsr"”

https://m.edsoo.ru/VQGCNSIMP

Kaxk ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YYalOT
npupoy. EctecTBeHHOHAYyYHBIT
MeTo no3HaHus. Onucanue
(bU3NYECKUX SBICHHI C
IIOMOILBIO MOJENEN

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro

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



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

TOPU30HTAIILHO, TEM OOJIbIIIE,
gyem OoJtbllie BBICOTA ITycKa'

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEHHE YacTuIl BEIEeCTBa

https://m.edsoo.ru/HQ31SN1F3

Ypoxk-uccnenoanue «ONbITHI MO
HaOJIIOACHUIO TEIJIOBOTO
pacIIUPEeHHS Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUS
BEIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anMocBs3p Mexay
CBOWMCTBAaMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSTHUSIX U UX
aTOMHOMOJIEKYJISPHBIM
ctpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSTHUMN BO/IbI

https://m.edsoo.ru/AWM1DBI148

12

MexaHnuyeckoe IBUKEHUE.
PaBHOMepHOE U HEpaBHOMEPHOE
JIBUKCHHE

https://m.edsoo.ru/3SW6CCIHB1

13

Ckopoctb. Equnuiiel ckopoctu

https://m.edso0.ru/29GPTJAKL

14

Pacuer IIYTHU 1 BPEMCHU
JABUIKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

Wuepiusi. 3akoH UHEPITUU.
BzaumoneiicTBue Tea Kak
IPUYHMHA U3MEHEHUS CKOPOCTH
JIBMOKCHMS Tell

https://m.edsoo.ru/KX5510IBX

16

IInoTHOCTHE BemiecTBa. Pacuer

https://m.edso00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl 1 00beMa Telia o ero
IUIOTHOCTH

17

Jlaboparopuas padoTa
«OrnpeneneHune mIOTHOCTU
TBEPIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenne 3a1au o reme
"TImoTHOCTH BemecTra"

https://m.edso00.ru/50DYVYG49

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Ten. Cua
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlabopaTtopHnast pabota
«M3yueHune 3aBUCUMOCTH
pacTspkeHus (aegopmarivn)
MPYXUHBI OT MPUIIOKEHHON
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune taroredusa. Cuia
TSKECTH

https://m.edsoo.ru/OCWJIXFNQE

22

CBs3b MEXY CUIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemrenue 3agay o teme "Cuiia
TsKecTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cua TsDKeCcTH Ha APYrux
nnaderax. @u3nyeckue
XaPaKTCPHUCTUKHU ITIJIAHCT

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHHe CHJIL. I[I/IHaMOMCTp

https://m.edso0.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CnosxeHue 1ByX cuil,
HaMpaBJICHHBIX 110 OJHOM

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsiMoi. PaBHOeMCTBYIOIIAs
cuIl

27

Pemenue 3agau no reme
"PaBHogeiicTByromas cri"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. TpeHnue B nmpupoae u
TEXHUKE

https://m.edsoo.ru/TALIEOSMMH

29

JlabopaTtopHnas pabota
«M3yueHne 3aBUCHUMOCTH CUJIBI
TPEHUSA CKOJIBXXCHUA OT CUJIBI
JIaBJICHUS U XapakTepa
COTPUKACAIOLIUXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenne 3aga4u Ha omnpenecHue
PaBHOJEHCTBYIOIIEH CHITBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agay mo remam: «Bec
tenay, «I paduueckoe
n3o0pakeHue crn, «CHIbD,
«PaBHOACHCTBYIOIIAS CUID»

https://m.edso0.ru/T9V639RZF

32

KonTtponbHas paboTa mo TeMam:
«MexaHn4YeCcKoe IBHIKCHUCY,
«Macca, II0THOCThY, «Bec
tenay, «I paduyeckoe
n3o0pakeHue cuim», «CUIbDy

https://m.edsoo.ru/P4RO8SWE4D

33

Hasnenune. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
JABJICHUS

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

34

I[aBJ'IeHI/Ie raza. 3aBUCHMOCTb

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



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

IaBJIECHMS ra3a oT 00bEMa,
TeMIIepaTypbl

35

Ilepenaua naBneHus TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U ra3daMu.
3axoH [lackans

https://m.edsoo.ru/CG5P08NWO

36

HaBHCHI/IG B XXUJKOCTH U Ira3sc,
BBI3BAHHOC ﬂeﬁCTBHeM CHIJIBI
TAXKECTHU

https://m.edsoo.ru/K7T71219UC

37

Pemenne 3a1au o reme
«JlaBieHNE B )KUJAKOCTH H Ta3e.
3axod Ilackars»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmaromuecs cocyabl

https://m.edsoo.ru/7THDBMDHR2

39

I'mppasnnuecknii mpece

https://m.edso00.ru/67X2LF396

40

Masnowmertpsl. [TopiiaeBoit
SKAIKOCTHEIN HAacoC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emun. [TpuamHb
CYIIIECTBOBAHUS BO3IYITHON
000J104KH 3eMad. 3aBUCHMOCTD
aTMOC(hepHOTO AaBJICHUS OT
BBICOTBI HaJl yDOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. AtmMocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmochepHOro
nasienus. OnelT Toppuuesu

https://m.edso0.ru/2183TIPD4

44

3aBUCUMOCTBH aTMOC(EPHOTO
JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOps

https://m.edsoo.ru/YWJFWMZI1J



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMmocdepHoe naBieHue Ha
Pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/WBNXTP7GR

46

Pemenne 3amad mo Teme
"ATtmocepHoe naBneHue"”

https://m.edsoo.ru/YWVWL5TA1L

47

JlelicTBUE )KUJIKOCTH M Ta3a Ha
IIOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnas pabota
«OmnpeneneHre BHITATKABAIOICH
CHUJIbI, ICVCTBYIOILIEH Ha TETO,
MOTPYKEHHOE B JKHIKOCTHY

https://m.edsoo.ru/7U40I1DLK2

49

JlaGopaTopHas paboTa 1Mo Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tejia B BoJe OT 00bpEMa
MOTPY>KEHHOW B )KUJKOCTh YaCTH
TEIa

https://m.edsoo.ru/OUOBGKKSW

50

IImaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa
WJIM KOHCTPYUPOBAHUE JIOJKU U
orpeesieHue e€
rpy3010AbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amag mo Temam:
«InaBanue cynos.
Bosznyxomnasanuey, «JlaBnenue
TBEPABIX TEN, KUIAKOCTEU U
ra3oBy

https://m.edsoo.ru/R7VHLAGOQ



https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q

53

Mexanndeckas paborta

https://m.edsoo.ru/1YIR6J7L5

54

Momsocts. Equnuiist
MOIITHOCTH

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

55

Ypoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabéMe 1o jecTHuue"

https://m.edsoo.ru/GDB065558

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHE cuil Ha ppryare

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

57

KonTponsnas pabora o teme
«/laBneHue TBEpABIX TEN,
KUJIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

Peseprubriit ypok. Pabora ¢
TEKCTaMH 10 TeMe «/laBiieHue
TBEPIBIX TEJ, KHUIKOCTCH U
razoBy / Bcepoccutickas
poOBEpOYHasi paboTa

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHHKE, OBITY U
npupoe. JlabopatopHas pabora
«HccnenoBanue ycinoBHii
paBHOBECHS pblyaray

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agau no teMe
«YcaoBus PAaBHOBCCHA pblYara»

https://m.edsoo.ru/6AXDHFS8N

61

Koadduuuent noseznoro
NEVCTBUS MEXaHU3MA.
JIaGoparopHas paboTa
«M3mepenne KII/I HakioHHOM

0.5

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



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

IIJIOCKOCTH»

62

Pemrenue 3agad mo reme
"Pabora, momuocTh, KITJI"

https://m.edsoo.ru/\VF5XBQLVS

63

Mexanudeckast SHEpTHsl.
Kunernueckas u noteHuManbHas
SHEPrUs

https://m.edso0.ru/SHQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHU4YECKOHN YHEPTUU

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBbHOE
OTpeeIeHNE U3MEHEHUS
KHHETHYECKON M MOTCHIINAILHON
SHEPTHH MPU CKATHIBAaHUH TEJIa
110 HAaKJIOHHOM IIJIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTtponsHas padoTa o Teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

PesepBubiit ypok. PabGoTa ¢
TEKCTaMH 110 TEME
"MexaHudeckoe IBUKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepBubIit ypok. Pabora ¢
TexcTtamu 1o teme "Pabora.
MoiHocTh. DHeprus"

https://m.edsoo0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
H3YYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
TEOPHUH U UX OTIBITHBIE
TIOITBEPKICHUS

https://m.edsoo.ru/10BIEJ8BGQ

Macca u pazMep aTOMOB U
MOJIEKY

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEPAOTO, )KUAKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHEHHE CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHMH BEIeCTBa HAa OCHOBE
MOJIOKCHHUI MOJICKYJISIPHO-
KHHETHYECKOM TeOpHuu

https://m.edsoo.ru/DJYTZQHS3

Kpucrannnueckue u amopdubie
Tena

https://m.edso0.ru/8G73PVM40

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOC HaTsHOKCHUC

https://m.edso0.ru/7XZHOXTSK

TemoBoe pacmupenue u
cKaThe

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBa3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JABM)KEHUS YaCTHULL

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buyrpennss sneprus. CriocoObt
M3MEHEHUS BHYTPEHHEH SHEPTHU

https://m.edsoo.ru/BBVCI9IMHG6

10

Buael Tennonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpoxk-koHpepeHuus
"[IpakTHUecKkoe UCIOJIb30BaHNE
TEIVIOBBIX CBOMCTB BCIICCTB U
MaTCprualoB B LCIIAX
sHeprocoepexeHus"

https://m.edsoo0.ru/UU910QFZW

12

KonmuectBo TemioTsl. Y aenpHas
TCIIIIOEMKOCTh

https://m.edso0.ru/88291DDIZ

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH U TETI0OBOE
paBHOBECHE

https://m.edsoo0.ru/P52QUVQJE

14

JlaGopaTtopHnas pabota
"UccneqoBanue IBICHUA
TEII000MEeHa TTPU CMEITMBAHUHT
XOJIOJTHOM U Topstdeit BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xommuecTBa TCIIJIOTHI,
HeO6XOI[I/IMOl"O JJI1 HarpeBaHUsA
T€J1a U BBIACIIAAEMOI'O UM IIPU
OXJIaXICHHUHN

https://m.edsoo.ru/JSMRALAPW

16

JlaGopaTtopHas pabota
"Onpenenenue yaeiabHOM
TEIUIOEMKOCTH BellecTBa"

https://m.edso0.ru/401T1ZJAH

17

3Hepr1/m TOILIMBA. Y AelIbHAs
TCIUIOTA CTOpaHUA

https://m.edso0.ru/683AIXYWS

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJTNIMYCCKUX TCJI.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VYnennHad TeIwioTa IUIaBICHUS

19

JIaboparopHas paboTa
"Onpenenenue yaeiabHOM
TEIUIOTHI TUIaBJICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenne

https://m.edso0.ru/COG4DQKML

21

Kunienne. Y nenpHas Temiora
napooOpa3oBaHUs U
KOHJICHCAIMU. 3aBUCHMOCTD
TEMITepaTyphbl KATICHHS OT
aTMOC(hepHOTO TaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEIIbHOM
BJIAXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO
CrOpaHus

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEH U 3aIATA
OKpYXarolen cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKkoH COXpaHCHUA U
IpeBpaliCHUus SHCPIUn B
TCIUIOBBIX ITPpOLECcax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka Kk KOHTPOJIBHOU

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote o Teme "TeruioBbie
siBJieHUs. VI3MeHenne
arperaTHbIX COCTOSIHUI
BemlecTna"

28

KonTtposnsHas paboTa o teme
"TerIoBbIC SABJICHHUS.
W3meHeHne arperaTHbix
COCTOSTHHH BerecTna'

https://m.edso0.ru/0X03133KU

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKHIX 3aPsI0B

https://m.edsoo0.ru/9ES5SKDOMD

30

Ypok-uccienoBanue
"DnexTpuszanus Te1 UHAYKIUEH
Y IIPU CONIPUKOCHOBEHHUH"

https://m.edsoo.ru/JALQFK67J

31

B3anmonericTBue 3apsiKEHHBIX
ten. 3akoH Kymona

https://m.edsoo.ru/L1IJCQZZS9

32

DIIEKTPUYECKOE TOJIE.
HanpsixkeHHOCTh
anekTpudeckoro nois. [Ipunmun
CYIEPIIO3UINH FIEKTPUUECKUX
noJien

https://m.edsoo.ru/N79CZGZ1J

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTApHbIN 3apsil.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMYV

34

[TpOoBOHUKY U AUIIIEKTPUKH.
3aKOH COXpaHEHHUs
ANIEKTPUYECKOT0 3apsizia

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTpUUECKU TOK, YCIOBHUS
€ro cyuectsoBanus. IcTouHuKu
AIIEKTPUUYECKOTO TOKA

https://m.edso0.ru/ISIMP3J3M

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

Ypoxk-uccnenopanue "JleiictBue
AIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKY U JUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUM TOK B METaJIAX,
JKUJIKOCTSIX M ra3ax

https://m.edsoo.ru/E4ACOOOYPF

40

DJIeKTpUYECKas LEMb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlaboparopHas
pabora "U3mepenue u
pEeryJIMpOBaHUE CHIIBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DIIEKTPUYECKOE HANIPSKEHHUE.
Boabtmerp. JlaboparopHas
pabota "U3mepenHue u
peryJiMpoBaHue HanpsKEeHU"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COHpOTI/IBJ'ICHI/IC IMPpOBOAHHKA.
y,Z[eJ'IBHOG COITPOTUBJICHUE
BCIICCTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTopHas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
COMPOTHBIICHUS IPOBOJAHUKA OT
€ro JUIMHBI, TJI0IAI1
MIONIEPEYHOTO CEYECHHUSI U
Marepuana"

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

45

3aBUCHMOCTH CHJIbI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



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

HanpspkeHus. 3akoH Oma 1ms
ydJacTKa Lenu

46

Jlaboparopuas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpa M HAIPSDKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBaTenpHOE U
MapauieTbHOE COCTUHCHUSI
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlabopaTtopHnast pabota
"[IpoBepka npaBuiIa CIOKEHUS
HanpsHKEHUM MpH
MOCJIEJOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOpPOB"

https://m.edso0.ru/VQ3VYPOTS8

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuia AJisi CUIIbI
TOKa MpU MapaieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3a1a4 Ha IPUMCHCHHUC
3akoHa Oma A Pa3JInIHoOro
COCAUHCHUA ITPOBOIHHUKOB

https://m.edso0.ru/19ZEFKZZ4

51

Paborta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

52

JIaGoparopHas paboTa
"Onpeznenenue paboThl U

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

MOIITHOCTH JJICKTPUYECKOTO
TOoKa"

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENN SIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUEC

https://m.edsoo0.ru/1L3KZ2XLM

54

ITocTosTHHBIE MAarHUTHI, UX
B3aUMO/JEHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3yuenue
OJIEN TIOCTOSHHBIX MArHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

MaruutHoe mojie. MargurtHoe
noJjie 3eMJIH U ero 3HaueHUE TS
’KU3HM Ha 3eMiie

https://m.edso00.ru/R3XXJCRVK

57

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1Mo Teme
"DnexkTpuyuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AJIEKTPUYECKUN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KounTponbnas pabora o teme
"DyeKTpUUecKHe 3apsabl.
3apsKeHHbIE TeJa U UX
B3auMoaeiictBud. [locTosTHHBIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickas mpoBepoyHas
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

PezepHblit ypok. Pabora c
TekctaMu 110 TeMe "[locToSIHHEBIN

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

AIIEKTPUYECKHA TOK" /
Bcepoccuiickas npoBepoyHas
paborta

60

OmnsiT Dpcrena. MarautHoe
I10JI€ JIEKTPUYECKOTO TOKa
MarauTHO€E 1oJI€ KaTYIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMCHeHI/IC OJICKTPOMArHuTOB
B TexHuKke. JlaboparopHas
pabota "U3yueHue aercTBUs
MardivTHOTIO II0JIA Ha MPOBOJHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp30Banue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl
aieKTpoaBuraress"

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

63

OnbiTel Papajes. 3aKoH
3IIEKTPOMArHUTHOW MHIYKIUU.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnextporeHepatop. Crocoobl
MOJTYYEHUS AIEKTPUUECKON
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme
"DJIeKTpUUECKHEe U MarHUTHBIC
siBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTtposnsHas paboTa o teme
"DJIeKTpUUECKHEe U MAarHUTHBIC
siBiICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHbiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
saBiieHud"

https://m.edso00.ru/4AB8GKYQ1X

68

PesepsHslit ypok. Pabora ¢
TeKCcTaMu 110 TeMe "MarauTHbie
saBiieHUd"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



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

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara
H3YYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Mexannueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOTO ABUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE IpsAMOIMHENHOE
JBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsAMOIMHEITHOE
nBrokeHue. Cpenssis u
MTHOBEHHAsl CKOPOCTh

https://m.edsoo0.ru/L043PYTGB

[Ipsimonuuelrinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CKOpOCTh NMPAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHas pabota
"OnpeneneHue yCKOpEeHUs Tena
MIPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOM
miockoctu"

https://m.edsoo.ru/1IKKINJFO8

CBoboanoe nagenue teil. OnbITH
Tanmunes

https://m.edsoo.ru/NMQA4GGEQD



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

PaBHOMEpPHOE IBUKEHHUE 110
okpyxHoctu. Ilepron u gacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInneiHas u yriaoBas
CKOPOCTH

10 Henrpoctpenmrenerioe https://m.edso0.ru/OSLFGWEZY
yCKOpEHUE
II i H .B

11 CPBBIH SAKOH HPIOTOHA. BEKTOP https://m.eds00.ru/TADTURL3K
CHUTBI
Bropoit 3akon HeroTona.

12 y https://m.eds00.ru/5A28NGVEV
PaBHOelicTBYIOIIIAS CHITa
T i H .

13 PETHH SAKOH HpI0TOHa https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
P

14 CILICITHE SA]IH 14 HpHMeHenme https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3agau no reme «Cuna

16 HHICHIE SARAT HO TEME ALt https://m.edsoo.ru/HML1AMN12
YIIPYTOCTH
JlaGopaTtopHnas pabota

17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/T4APAJAFV1
MIPY>KUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CLICHHE 3aAaT HO Tene «-ia https://m.edsoo.ru/PJDH2DCIT
TPEHUS»
JlaGoparopHas paboTa

20 "Onpenenenue ko3dduimenra https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbXKEHUS"

21 Pemenue 3agau no teMe "3aKOHEBI https://m.edso0.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

22

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOHOTO TaICHUS

https://m.edsoo.ru/MEET XGF60Q

23

VYpok-koHpepenmus "JIBmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
uentpa (ConHeyHas cucrema).
lNanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3amau no treme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/\V02GV8YAT

25

[IepBas kocmMu4eckast CKOpOCTb.
HeBecomocTth u neperpy3ku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MatepuasibHOI
TOYKH. AOCOJIIOTHO TBEPIOE TEJIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepualibHOI
TOYKH. AOCOJIIOTHO TBEPIOE TEJIO.
PaBHOBecue TBEpOTO TENA C
3aKpeIIEHHOI OChIO BpAIllCHUSI.
MowmenT cuibl. LlenTp Tsxectn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemenue 3anau no teme
"MowmeHT cunsl. Llentp Tspxectn"

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

29

IToaroroBka Kk KOHTPOJIBHON
paboTe o Teme "MexaHn4ecKoe

https://m.edso0.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

nBrokenne. Bzaumoneiictsue ten'”

30

KonTtposnsHas paboTa 1o teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumonetictsue ten"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsce Tena. IMITynbC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCa.

Ynpyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3anau no teme "3akoH
COXpaHEHUs UMITyJIbca"

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"

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

34

Mexanudeckas paboTa u
MOIITHOCTh

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

35

PabGoTta cunibl TSDKECTH, CHITBI
YIPYTOCTH U CHJTBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnas pabota
«OmnpeneneHre pabOTHI CUIIBI
TPEHUS TIPU PABHOMEPHOM
JIBYDKCHUU TEJa 10
TOPU30HTAILHOW TIOBEPXHOCTHY

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

37

CBs13b SHEpruu 1 paboTHI.
[ToTennmanpHas sHEpPrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKOW SHEPTUH

https://m.edsoo.ru/\WKXL7NXVR

39

3aKkoH COXpaHCHUS SHEPTHUU B
MCXAaHUKE

https://m.edsoo.ru/FMM2S69EB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB

40

JIaboparopHas paboTa
«M3ydenue 3aK0HA COXpaHCHHUS
SHEPT UM

https://m.edso0.ru/0TVK8KJIXB

41

KonebarenbHo€E ABUXKEHUE U €T0
XapaKTepI/ICTI/IKI/I

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

42

3aTyxaroiue KojieoaHusl.
BoinyxaeHnbie KkoneOaHusl.
Pe3onanc

https://m.edsoo.ru/13ZKD2M12

43

MareMaTHuecKkuii ¥ Ipy>KUHHBII
MAasITHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBanue
«3aBUCHUMOCTBH TIeproaa
KoJIe0aHu OT KECTKOCTH
MPY>KUHBI U MACChI TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnas pabota
«OmnpeeneHre 4acToThl U
nepro/ia KoJieOaHui Mpy>KMHHOTO
MasiTHHKA»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHas pabota
«[IpoBepka HE3aBHCUMOCTH
nepuo/ia KoJiebanui rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChI

rpy3a»

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

48

Mexannueckue BoiHbI. CBONWCTBA
MEXaHNYECKUX BOJIH.
[IpomonbHBIE M TONIEPEYHBIE

https://m.edso0.ru/QHBQ3U5SXV



https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

BOJIHbI

49

VYpoxk-koHpepeHuus
"MexaHn4eCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJIHEI"

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

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoBanue
"HabmtoieHue 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHI1 pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpoxk-koudepenuus "YapTpa3zByk
1 nH(pPa3ByK B IPUPOJIE U
TeXHHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKOHbI
coxpaHeHUs. MexaHu4YecKne
KoJeOaHus U BOJIHEI"

https://m.edsoo.ru/7YAJAV57M

55

KounTponbnas pabora o teme
"3aKOHBI COXpaHEHUSI.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

SHCKTpOMarHI/ITHOC I10JIC.
QHCKTpOMaFHI/ITHLIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CsoiicTBa SJICKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepenmus "[kana

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



https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

BHGKTpOMaFHI/ITHBIX BOJIH.
Hcnonn3oBanue
BHGKTpOMaFHI/ITHI)IX BOJIH HJIs1
COTOBOM CBsI3U"

59

VYpok-uccnenosanue "M3yuenue

CBOMCTB QJICKTPOMArHuTHBIX BOJIH

C IIOMOIILI0 MOOUIIBHOT'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3aga4 Ha onpeneneHue
YaCTOTHI U JUTUHBI
AJIEKTPOMArHUTHOM BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpOMarHuTHas Npupoaa
ceeta. CKOpOCTH CBETA.
BosHOBEIE CBOIICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[Ipsimonuuelrinoe
pacrnpocTpaHeHue CBeTa.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aK0OH OTpaXEHUS CBETA.
3epkana. Pemenue 3amad Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

HpCJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
IpCIIOMIICHUS CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

ITonnoe BHYTPCHHCC OTPAKCHUC
cBera. Mcronp30BaHu€e MOJIHOTO
BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKUX CBECTOBOAAX

https://m.edsoo.ru/FZ7HV6E2W



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W

66

JIaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
yTJ1a IPeJIOMIICHUSI CBETOBOTO
Jy4a OT yrJia maJieHus Ha
rpasuue "Bo3yx-crexsio""

https://m.edsoo.ru/R800IT10S

67

VYpox-koHpepeHuus

"M croib30BaHuE ITOJTHOTO
BHYTPEHHETO OTPaXKECHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBS3L"

https://m.edsoo.ru/0L9F63ZRU

68

JInn3er. OnTudeckas cuiia JIUH3bI

https://m.edsoo0.ru/ZVV702L97F

69

[TocTpoenue n3obpaxkeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenenenre GOKyCHOTO
PacCTOSIHHSI U ONITHYECKOM CHITBI
cobuparorei TMH3bI"

https://m.edso0.ru/3XTVNZNJJ

71

Ypok-koH(bepeHIus
"OnTruyecKkue JTMH30BbIE
npudopsr"

https://m.edsoo.ru/KKVVRKOP3D

72

I'na3 xak ontuyeckas cucrema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepenus "ledexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue Genoro cBeta B
cnektp. Onbitel HetoTOHA.
CrnoxeHue CieKTpalbHbIX
uBeToB. /lucnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V



https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V

JlaboparopHas padoTa "OnBITHI
0 Pa3JIOKECHUIO OEJIOro CBETa B

75 CIIEKTpP Y BOCIIPUATHIO LIBETA https://m.edsoo.ru/E5I8L6TCH
MIPEIMETOB TIPH WX HAOJIIOICHUU
gyepe3 IIBETOBbIC (MIBTPHI"
VYpok-npaktukym "BosHoBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u nudpaxaus"
O P

77 meiTsl Pesephopra u https://m.edso0.ru/P922QVFIV
MJIaHeTapHas MOJIEeNb aToMa
I1 Bopa. M

78 OCTYTIATRL bopa. VIOAEIh aToMa https://m.edsoo.ru/OBJPHEQG2
bopa
Hcnyckanue u MOTJIONIEHHE CBETa

79 aromoM. KBaurel. JInneiiuaTteie https://m.edsoo.ru/MILRTHPCO
CHEKTPBI
VYpoxk-npaktukym "HabGmonerne

80 " https://m.edsoo.ru/7TNCLNW296
CIEKTPOB UCITYCKAHUS

81 PagmoakTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas monens
P .

83 AOAKTHBHBIC TPCBPATCHIT https://m.edsoo.ru/RA796 TPSP
H3oTomnsl
P :

84 " CHICHIE SaAat TO TeMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE pEeBpaIICHUS

85 [lepuon nomypacnana https://m.edsoo.ru/WZDJCOES87
Vpok-

86 pOK-KOHGepeHIHA https://m.edsoo.ru/X1J4002C4

"PannoakTuBHBIE U3TyYEHUS B



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

IIPUPOJE, MEAULIMHE, TEXHUKE"

87

SnepHblie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCEI

https://m.edsoo.ru/YOQ2XMKOO0

88

DHeprus CBSI3M aTOMHBIX SIIIED.
CBs13b Macchl U SHEPTUH
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NnpeaAMETHBIC PE3yJIbTAaThbl 0CBOCHUSN OCHOBHOI
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTth ABJICHUSA II0 ONHMCAHWUIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECKUX SIBJICHUI

1.4

OTHCHIBaTh M3YYECHHbIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS,
UCIONIb3YyS  (DUM3MYECKHE BEIWYHUHBI, NPH OMUCAHUHM MPAaBUIBHO
TPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTh TIpaQUKHd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NYECKUX ABICHUM, PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH




1.7

pemaTth pacu€THble 3aaud B 1 — 2 nelCTBUS, UCIOJB3Ys 3aKOHBI U
(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yYCIIOBUSL 3aJauyd  3alUCBhIBAaTh KPAaTKOE YCJIOBHE, TOJICTABISTH
¢bu3nveckre BeTUIUHBI B POPMYIIBI M TPOBOAUTE PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(1)I/ISI/I‘~IGCKI/IX METOAOB, B OIHKMCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
MpOBEpPSIEMOE  TPEATNOJIOKECHHUE (rumotesy), pa3inyaTh u
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yiIbTaT, HAXOJUTH omumOKu B

XOJ€ OIlbITa, A€JaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
(u3UYecKuX  CBOMCTB  Tel:  (OPMYJIHUpPOBATH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHMEM aHAJIOIOBBIX H
nuQpOBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUs MPHOOPOB C y4&€TOM

3a/TaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEJOBAaHWUE 3aBUCHMOCTH  OJHOW  (DHU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHMH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHMSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YNIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJIC MPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pe3yJibTaTaM HUCCICIOBaHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIIMYHMH, CJICAY:A
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHjia TCXHUKU 0€30I1acHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBLI JIeHUCTBUSA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMUA,

HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI n




He00xoIuMbIe (PU3UYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEpPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIH30BAHUS (PU3HMUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH JUis  oOecrieueHHss O€30MacHOCTH TIpu  oOpamieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3J0POBbS U

coOII0ICHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B ceTh VHTEepHET B
COOTBETCTBMU C 3aJlaHHBIM ITOMCKOBBIM 3alpoOCOM, Ha OCHOBE
AMEIOIINXCA 3HAHUM M IYTEM CpPAaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICNATE MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

WCIIOJIb30BATh pu BBIIIOJITHEHUH y4eOHBIX 3aIaHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHer, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpMAIMK (U3HIECKOTO
COJICpKaHUs, B TOM YHCJIE MYOJUYHO JeNaTh KPaTKUE COOOIIEHUS O
pe3yabTaTax TMPOCKTOB WIH YYEOHBIX HCCICOBAHUN, TPU ITOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIM IMOHITUWHBIN ammapar Kypca

(1)I/ISI/IKI/I, COIMPOBOXAAaTh BBICTYIIJICHUEC Hpe3eHTaHHeﬁ

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnme€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICANTL 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OICHHMBATDHb
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIIIIbI, BbICTPAUBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3ybTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BAaTh INNOHATHA




1.2

pas3iiniaTth SABJICHUA IO OMNMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)H3I/II-IGCKO€ SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHHHA B
OKPYKAIOILlEM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUUYECKYIO 33aJadyy B Y4EOHYIO, BBIICNATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATH HW3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCHONIBb3Ysl (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHsI U €AUHULBI PU3NYECKUX BEJIUYUH, HAXOJAUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BETMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
WCMOJIb3Ysl HW3YYECHHBIE 3aKOHBI, MNPH HTOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa W 3alHCHIBAaTh €r0 MaTeMaTHYeCKOe

BBIpa)KEHUE

1.6

O0OBICHATH (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE U3 1
— 2 JIOTMYECKHMX INaroB ¢ MmoMompio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/II‘I€CKI/IX SIBJ'ICHI/II\/'I, (bHBI/I‘IeCKI/IX 3dKOHAa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 I[GP'ICTBHH, HCIIOJIb3YysA 3aKOHBI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/I3I/I‘IeCKI/I€ BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3ala4U 3allMChIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HECAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJdavu, BBI6I/IpaTB 3aKOHBI H (bOpMyJ'IbI,
HeO6XOI[I/IMI>Ie oI eé peliCHus, IIpPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘IGCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHBIMH

1.8

paciio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOXHO PpCHIUTHL IpPU IMOMOMIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOPSAAKA

IMPOBEACHUA UCCIICAOBAaHNA, ACIaTh BBIBOAbI

1.9

OpOBOAUTL OIIBITEI 110 Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBICHUH WU

¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble




MPENoIOKEeHNsI, CcOOMpaTb  YCTAaHOBKY M3  NPEAJIONKEHHOTO

000pyI0BaHUs, OMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npruOOPOB U JATYUKOB (PU3NYECKUX BEIMYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

IOPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IJIAaHUPOBATh HUCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY U BBINOJHSTH
U3MEpeHus, Cleays MpeaJoKeHHOMY  IUIaHy, (DUKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTb BBIBOABI ITO PE3yjbTaTaM HCCICOO0OBaHMA

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHOCTH mpu paboTe cC

1abopaTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX ONMCAHUS, HCIOJIb3YA
3HaHMSI O CBOMCTBaxX (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bHSPI‘IeCKI/Ie 3aKOHOMCPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM M CXCMATUYHbBIM PUCYHKaAM, COCTABJIATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C TIOCICOOBATCIIBHBIM M IapallJICJIbHBIM
COCIMHCHHUECM 3JICMCHTOB, pasimm4dad YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU Juig  oOecredyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IHCI)OpMaI_II/II/I (1)1/131/111601(01"0 COJCpKaHuA B CCTHU
I/IHTepHCT, Ha OCHOBE€ HUMEIOIIMNXCS 3HAHHUHA H HYTéM CpaBHCHUA

JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BbIICIIATH I/IH(l)OpMaI_[I/IIO, KOTOpasa




SIBJISIETCS IPOTUBOPEYMBOM UIIM MOXKET OBITH HEOCTOBEPHOM

1.18

WCIONBb30BaTh MpPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-

MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJCp)KaHUs, CIIPaBOYHBIC
Marepuansl, pecypcbl ceth VHTepHEeT; BiIageTh  NpUEMAMM
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMU U3 OIHOUN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000m1as uHGOPMAIMIO W3 HECKOJIBKMX HCTOYHUKOB (PU3UUECKOTO
COJIEp’KaHUs, B TOM 4YHCJIE MyOJIMYHO TPEACTaBIATh PE3YJAbTaThl
MPOEKTHOM WJIM MCCIEI0BATENbCKOW JAEATEIBbHOCTH, IPU 3TOM
IPAMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKH, COTPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U WCCIEAOBAHUN (U3MUECKUX
MIPOLIECCOB PACIPENEsITh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C

IIOCTaBJICHHBIMHU  3aJJadyaMH, CJICIUTh 3a BBIIIOJJHCHHUCM IIJIaHa

JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh

COOCTBEHHBIH BKJIaad B  JCATCIBHOCTbL TI'PYIINbI, BbICTPAUBATH

KOMMYHHKAaTHBHOC BSaHMO,I[CfICTBHe, IIPOABJIAA TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJiabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

1.1

HCITOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pasiinuaTtb ABJCHHA II0 OIMHMCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘I€CKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/I3I/IquKI/IX SIBJICHUHA B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUS B TIPpHUPOAC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B y‘IC6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘-ICCKI/IC SABJICHHA,

HCIIOJIb3YA (bI/IBI/I‘-ICCKI/IC BCJIIMYWHBI, IIpU OIMCAHUU TIPABUIILHO




TPaKTOBaTh  (PU3MYECKHI  CMBICA  HWCHOJB3YEeMBIX  BEJIHYUH,
0003HauCHHSI ¥ €AMHUIIBI (PU3NYECKUX BEITMYWH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIHMYMHY C JAPYTrHMH
BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YUYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
UCIIOJIb3yd W3YYEHHBIE 3aKOHbI, IPU O3TOM JI1aBaTh CJOBECHYIO
(bopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYecKoe

BBIpaKEHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISITH TIPHYUHHO-CIIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX MIaroB C IMOMOIIBIO 2 — 3 W3y4YEHHBIX CBOICTBA

(bu3nueckux sBJICHUHN, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cucTeMy u3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKoHbl U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHaiM3a YCJIOBHS 3aJlaud
3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HEAOCTAIONIME  WIIU
M30BITOYHBIC JIaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOANUMBIC
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUYHOCTD

IMOJIY4YCHHOI'O 3HAUCHUA (bHSH‘ICCKOfI BCJIIMYNHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCIIUMTH IIPpU IIOMOIINH
(bnanecxnx MCTOJO0B, HCIIOJB3Yys OIMMCAHUC HCCICAO0BaHMs, BBIACIATH
IIPOBEPIACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABHUJIBHOCTH IIOPSAAKa
IMPOBCACHUA HMCCICAOBAHUA, ACIATb BbIBOJbI, HWHTCPIIPECTUPOBATDH

PE3yJIbTaThl Ha6J'IIO,Z[eHI/II71 U OIIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSquCKI/IX SIBJICHUN WM
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSITECIBLHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIKMCBIBATh XOJ OIIbITa U €Io

pe3ynbTaThl, (GOPMYINPOBATH BHIBOIBI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEpPEHHH,
onpenenss cpeiHee 3HAueHUE H3MepseMOd BelnduHbl ((PoKycHoe
paccTosiHHe coOuparomei JMH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEepPUTEIHHOTO Mprodopa)

1.11

OpOBOAUTE HCCICAOBAHUC 3aBHCHUMOCTEM (I)I/I3I/I‘-IGCKI/IX BCINMYHWH C




HCMOJIb30BAHUEM NPSAMBIX M3MEPEHHUI: IJIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY, (UKCHPOBATh PE3yIbTAThI
MOJTyY€HHON 3aBUCHMOCTH (DU3MYECKUX BEIUYMH B BHJC TaOJIHIIH

Fpa(i)I/IKOB, ACJIaThb BBIBOJBI IO pE3YyJIbTaTaM UCCIICA0OBAHUA

1.12

OPOBOJAUTH  KOCBEHHbIE  M3MEPEHMs]  (PU3UUECKUX  BEJIUYMH:
IUIAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATE HW3MEPEHHUs, CIEays HPEeMIOKECHHON WHCTPYKLUH,
BBIYMCIIATh 3HAYEHHWE BEJIMYMHBI W AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh TMpaBuia TEXHUKM O€30MacHOCTH Ipu pabore ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasnuyaTh OCHOBHBIC MPU3HAKUA HM3YYEHHBIX (PU3UUECKHX MOJIEICH:
MartepuaiabHas TOYka, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHAs MOJENh aTOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTEePU30BaTh MPUHIUIBI JCHCTBUS W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HUX ONMCAHUS, HCHOJb3YS
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3vIecKrue 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ui MOCTPOCHUS U300paKeHUN B TIIOCKOM

3epKajie U coobuparorieit TuH3e

1.17

OPUBOJIUTH TpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.18

OCYILECTBIATh MOUCK MHPOPMALUU (PU3NUECKOTO CONIEPIKAHUS B CETH
WntepHer, camocTosATeNbHO (opMynaMpys TOHUCKOBBIM  3armpoc,
HaxXOAWTb IIyTH  OMNpPENENECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJHUTENBHBIX

HCTOYHUKOB




1.19

WCIIOJIb30BAaTh MPU  BHINIOJHCHWHM YYEOHBIX 3aJaHWil  HAYYHO-
MOMYJSIPHYIO JIUTEPaTypy (PU3UUEeCKOro cojepKaHHs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeT; BianeTb OpUEMaMH
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE HWH(pOpPMAIMKU W3 HECKOJBKUX HWCTOYHUKOB (PHUIUIECKOTO
COJIEp’KaHus, MyOJUYHO MPEACTABIATH PE3YIbTAThl MPOEKTHOW WM
HCCIEAOBATENbCKOM  JEATEIBbHOCTH, IpPHU  3TOM  T'PaMOTHO
HCMOJIb30BATh M3YYEHHBI NOHATUMHBINA anmapaT u3y4yaeMoro pasjaeina
(UMK U CONpPOBOXJATh BBICTYIJICHHE IIpe3eHTalueld ¢ y4éToM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACIPENEsaTh 00S3aHHOCTH B I'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINIOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJ B JEATENBbHOCTb TPYMIbI, BBICTPAaUBAThH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSBIASL  TOTOBHOCTH

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Koa yaemenTa

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUSA

®U3UKA U EE

POJIb B [IO3HAHMHM OKPYXXAIOIEI'O MUPA

11

®usnka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BelUyUHBL ~M3MmepeHue  pu3mueckux
BenmuunH.  Dmsuueckue  npubopsl.  [lorpemrHocTh

U3MepeHuil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:
N3mepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TE.
H3mepenue temnepatypsl IpyU MOMOIIHU KUKOCTHOTO

TEPMOMCTpPA U OaTYHKa TEMIICPATYPhL

ITEPBOHAYAJI

bHBIE CBEJJEHMA O CTPOEHNU BEINECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBuwxenne uyactun BemectBa. CBs3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  TeMmmeparypoil.  bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHMA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH M TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.

2.4 B3anMoOCB3p MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHbBIX COCTOSIHUSAX W HMX aTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

[IpakTnueckue pabOThI:
Onenka [uameTpa aromMa MeETOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApPYXKEHUIO  JAEWUCTBHUS  CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocts. CpeaHsisi CKOPOCTh NMPHU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM JIBU>KEHHS
SlBnenne uHepnuu. 3aKOoH WMHEpLUMH. B3anmonencTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUS CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKa B3aUMOICUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroreHus u cuna Tskectu. Cuna TsbKecTu
. Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOSI.
' Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTdeckue pabOTHI:

OnpeneneHI/Ie CKOpPOCTH pPAaBHOMCPHOTO  JIBWXCHUSA




(apyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOOWIE ® Tak gjanee). OnpeneneHue cpegHen
CKOPOCTH CKOJIBXEHHUs Opycka WM IIapuka [0
HAKJIOHHOM  MIOCKOCTH.  OrmpenesnieHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHL, JEMOHCTPUPYIOLINE
3aBHCHUMOCTb pacTsikeHus (aedopmariu) mpy>KUHBI OT
OPWIOKEHHOW  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapaKkTepa CONpPHKACAIOIINXCs TOBEPXHOCTEH

dusnueckne SBICHUSA B Ipupoac: NpUMEpPLI IBUIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/IE M TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEHN 1 T'A30B
a1 Hasnenne TBEpHoro Ttema. CrocoObl yMEHBIIEHUS U
' YBEJTMYCHHS TaBJICHHS
14 JlaBieHue raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIEepaTypbl
43 [lepenava naBneHUs: TBEPABIMH TellaMU, )KUIKOCTIMU U
' razamu. 3akoH [lackams. [IHeBMaTHyeckrne MalnHbl
3aBUCHUMOCTh  JaBJICHUSA JKUAKOCTH OT TJIyOHHBI.
4.4 ['uppocraTuueckuii napagokc. CooOaromnmecs: Cocybl.
['unpaBnuyeckue MeXaHU3MbI
AtMocdepa 3emu u atmocheproe naBiaeHue. [Ipuannbl
45 CYILIECTBOBaHUS BO3AYIIHONH 000m0uky 3emiu. OmnbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenue armocdepnoro paenenus. [lpubopsl as
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelicTtBue XUIAKOCTM MU Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBarimas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAE OT
00béMa TOTrpYy)KEHHOW B IKUIAKOCTH YacTH Tela.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  Kuiakoctb.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JEHCTBYIOIIECH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CUJIbI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanne  apeomerpa WM

KOHCTPYHpOBaHHE  JIOJKM U  OIlpejeneHue e

Irpy30N10AbEMHOCTH

Odusnyeckue  SBICHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(EepHOTo IaBJICHUS Ha KUBOM OpraHu3M, IlaBaHue

pBIO

TexHuyeckne yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
411 YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpeEcC,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIIHOCTb
£ 3 [lpocThie MEXaHM3MBI: pbIYar, OJOK, HAKIOHHAs
' IUIOCKOCTH. [IpaBuito paBHOBECHSI pbyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
55 TI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTbie
MEXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTeHnmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnas mexaHuveckas »Heprus. 3aKOH U3MEHEHUS H
. COXPaHEHHUS MEXaHUUYECKOH PHEepTUU
- [IpakTdeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpHU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT3,JIBHOfI
noBepXHOCTU. VccnenoBanye ycioBUM paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydeHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM OHECPIUn

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10

YeJI0BeKa

TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETOJBUKHBIM OJOKH, HAaKJIOHHAS TUIOCKOCTb, MPOCTHIC

MEXaHU3MBbI B OBITY

8 KUIACC
Kon
Kopn ssemenrta IIpoBepsiemMbie 3JIeMEHThI COAEPKAHUSA
pasaena
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ia30B, JKUJIKOCTEH U TBEPIBIX TEI
6 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuu
6.4 CMauuBaHue U KanWUISIPHBIC SIBICHUS
6.5 TenoBoe pacIMpeHHE U C)KATHE
6.6 Temneparypa. CBs3b TeMIepaTyppl €O CKOPOCTHIO
. TEIJIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sneprus. CiocoObl n3MEHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
6.8 Buner temnonepenayn: TEIIOMPOBOIHOCTh, KOHBEKITHS,




U3JIy4eHUe

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeruiooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanue u  KoHzaeHcanus. Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiorta  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareisd. TeIuioBble IBUrAaTEIM W 3aluTa
OKpY>Kalollen cpeibl
3aKOH COXpaHEHHs U MPEBPAILeHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
OnpiTbl MO OOHApY)KEHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnbITHl 1O BBIPAIIMBAHUIO KPHUCTAJUIOB TMOBApEHHOU
COJIM WJIM caxapa.
OnpITHl 10 HAOMIONEHUIO TEIJIOBOTO PACHIMPEHUS
5.17 ra3oB, XXKUJAKOCTEN U TBEPJIBIX TET.

Omnpenenenue JaBleHUs BO3/lyXa B OajIOHE MIMIPHIIA.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHuUs WIH OXJIAKICHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBHCHUMOCTH JJIUHBI
CTONIOMKA J>KUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIepaTyphI.

Habntonenue n3MeHeHust BHyTpEeHHEH SHEepruu Tena B




pe3ylbTaTe TeIonepeadun U padoThl BHEIIHUX CHIL.

HccnenoBanue SIBIICHUS TemIooOMeHa npu
CMEILIMBAHUM XOJOAHON U rOpsYE BOJIBI.

OrnpenenieHne KOJIMYECTBA TEIUIOTHI, MOJYY€HHOTO
BOJOH TIpH TEIUIOOOMEHE ¢ HarpeThiM METALTHYCCKHM
HWIAHAPOM.

Ornpenenenue yaelbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

Ornpeenenre OTHOCUTEBHON BIAYKHOCTH BO3/yXa.

Omnpenenenre yaenpHON TEIIOTHI IUIABICHUS JIbJA.

du3nyecKkue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HaTsOKCHHUE W KAallWUIAPHBIC SABJICHUA B IPHUPOJE,
6.18 KpUCTAJUTBI B pupoje, uznydenue CoJIHIIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHes1, CHeTa.

TexHuueckue  yCTpOMCTBA:  KANWUIAPHI, MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETP,
6.19 JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

JABUT'ATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMSA

7.1 DnekTpusaius Tel. J[Ba poaa 3MeKTpUUeCKUX 3apsiioB

BzaumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHIIBI B3aUMOCUCTBHS 3aPSHKEHHBIX TNl OT

BCJIMYUHEI 3apsA 0B U PACCTOSIHUS MCKAY TeJ'IaMI/I)

DnekTpuueckoe mnoisie. Hanpssk€HHOCTD 3IEKTPUUECKOTO
7.3 noJsia. [IpuHIMI Cyneprno3unuu AIEKTPUYECKUX MOoJIeh

(Ha Ka4eCTBEHHOM YPOBHE)

Hocutenn »nexTpuueckux 3apsaoB. OJIEMEHTapHBIN
7.4 anekrpudeckuil 3apan. Crpoenue aroma. IIpoBogHuku n

JAUSJICKTPUKHU

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia




ONeKTpuuecKuii  TOK.  YCJIOBHUS  CyLIECTBOBAHUS

7.6

AIIEKTPUUECKOTO TOKa. FICTOUHHUKHN OCTOSIHHOTO TOKa

HenictBus DIEKTPUUECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

JKUIKOCTSIX U ra3zax

g Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.

HaIpsKEHUE

9 ConpoTHuBieHNE MPOBOJHUKA. VYaensHOE

7.

COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa Jyig ydacTka 1enu

[TocnenoBatenbHOe W TMapaieIbHOE  COCTUHEHUE
7.11

MIPOBOTHUKOB

PaGota w MOIIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DNEeKTPUYECKUE MMM M TOTPEOUTENN SICKTPUUCCKOM
7.13

sHepruu B ObITy. KopoTkoe 3ampikaHme

ITocTossHABIe MarHuTHl. B3anmMoaeHcTBHE MOCTOSHHBIX
7.14

MarduToB

MarautHoe mnoje. MaruutHoe mojge 3eMIM U €ro
7.15

3HAUeHHE I KU3HU Ha 3eMile

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue >eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENIb MOCTOSIHHOTO TOoKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTaTENel B TEXHUYECKUX YCTPOMCTBAaX M Ha

TpaHCIopTe

OMBITH ®dapanes. SIBnenue AJEKTPOMATHUTHOMN
7.18

uHaykuuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. CriocoOsr MOJTy4EeHHS
7.19 3IEKTPUUECKOM SHEPTHM. DNeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEPTrun




7.20

[IpakTuyeckue pabOTHI:

OnbITH IO HAOTIOACHUIO DIEKTPU3AIUH TET WHIYKIIHEH
U TIPU COMPUKOCHOBEHUH.

HccnenoBanme [eHCTBUS  JIEKTPUYECKOTO IIOJISL  HA
MPOBOJIHUKH U TUDJICKTPUKH.

COopka um mpoBepka pabOTBI DIEKTPHUSCKOH IEIHU
MOCTOSTHHOTO TOKA.

N3mepenue u peryamupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO Yepe3
pEe3UCTOp, OT COMPOTHUBJICHHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTope.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
AIEKTPUYECKOTO COTIPOTUBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOIIA I TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUA TIpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JIByX PE3UCTOPOB.
[TpoBepka mpaBuiia JUisl CUJIbI TOKa MPH MapajlieIbHOM
coenuHeHUH  pe3uctopoB. OrmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, MIYIIEro 4Yepe3 pPe3HUcCTop.
OnpeneneHre  MOIIHOCTH — AJIGKTPUYECKOTO  TOKa,
BbIIETIsIEMOi Ha pe3ucTtope. MccnenoBanne 3aBUCMOCTH
CWJIBI TOKa, UIYIIETO 4Yepe3 JaMIOYKy, OT HampsKeHHs
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MAarHUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MAarHHUTOB.
N3ydyeHne MarHuTHOTO MOJISl HIOCTOSIHHBIX MarHUTOB MPHU
ux oObenMHEHWH U pasneneHud. VccnemoBanue
JEHCTBHUSI IIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OnpITel,  JI€MOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBJeHHs TokKa B Karymike. l3yuenue
JEUCTBUSI MArHUTHOTO TOJII HAa MPOBOJAHUK C TOKOM.

Koncrpynposanue u U3y4YEHHE paboThI




3JEKTPOABUTATEIS. H3smepenne KITA
IEKTPOIBUIaTEILHOMN YCTaHOBKH. OnbITe o
WCCIICIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHON WHIYKIUU:
HUCCIICAOBAHUC N3MEHECHHI 3HAUCHUSI U HalpaBJICHUA

HHAYKIIUOHHOT'O TOKa

Odusnyeckue SBICHUS B TPUPOJC: DIICKTPUICCKHE
ABJICHUSA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
7.21 OpraHM3MOB, MarHUTHOE T0JIe 3eMJTH, Apend MOJIFOCOB,
POJIb MarHUTHOT'O TIOJIA JJIA KM3HU Ha BeMne, MOJIAPHOC

CHSAHUC

TexHu4eckne yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKOM SHEPIUH,

OJICKTPOOCBETHUTCIIbHBIC HpI/I60pBI, HarpeBaTcCJIbHBIC

1.2 ANEKTPONPUOOPHI (mpumeps), NEKTPUUECKUE
MPEeIOXPaHUTENN, JJIEKTPOMAarHuT, 3JIEKTPOJIBUTATEIh
HIOCTOSIHHOTO TOKa, TEHEPAaTOp MOCTOSHHOIO TOKa
9 KIIACC
Kon
pazznen Kox snemenra [TpoBepsieMble IEMEHTHI COJIePKAHUS
a
MEXAHUWYECKMUE ABJIEHUA
81 Mexannueckoe JABMXKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO JIBHKEHUS
3 8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHKEHUE
HepaBromepHoe MIPSIMOJIMHEHOE JBYKCHHUE.
8.4 CpenHdAss M MIHOBEHHas  CKOpPOCTb  Tejla  IIpHU
HEPAaBHOMEPHOM JBHKCHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSAMOJIMHEWHOE
' JBUKEHHE




8.6

CBoOoauoe nagenue. OnbiTel [anunes

PaBHOMeEpHOE nBUKEHME 1O OKpyxHOCTU. [lepuon u

8.7 gactota oOpameHusi. JluHeliHas © yrjaoBas CKOPOCTH.
LenTpocTpeMuTebHOE YCKOPEHUE

8.8 [TepBriit 3akoH HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIUIT CYynepno3UIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHUsS: CWiIa TpPEHHS CKOJBKEHHUS, CHIIA
' TPEHMSI TIOKOS, IPYTHE BHUJIBI TPESHUS

8.14 Cuna TsKECTH W 3aKOH BCEMHPHOTO TSATOTCHUSI.
' YckopeHnue cBOOOTHOTO MaIeHUS

8.15 JBuxenne  mmaHer  Bokpyr  Connuma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 Tieperpy3ku

8.16 PaBHOBecue  MarepuanbHOM  TOUkH.  AOCOTIOTHO
' TBEPIOE TEJO

8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHOW OChIO
' BpanieHus. MomeHT cuiibl. LIeHTp Tskectn

8.18 Wmnynse Tena. MI3menenue uMiyinbsca. MMnysabc cuisl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABMKEHME

8.21 Mexanundeckasi paboTa 1 MOIITHOCTh

8.2 PaGora cun Tskectd, ympyroctu, TpeHHs. CBsi3b
. SHEPIruu U paboThI

823 [ToreHnmanbHass 3HEPrusi Teja, MOJHATOrO  Haj
. MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHumanbHas 3HEPTUs CKATON NPYKUHBI

Kunernyeckass sHeprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHU
8.27 [IpakTuyeckue paboOTHI:




OrnpenenieHue cpelHeld CKOPOCTH CKOJIBKEHHS Opycka
WM JBWKEHUS IApUKa MO HAKJIOHHOW TIUIOCKOCTH.
Onpenenenre yCKOpeHUsl Tena MpPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rUMOTE3bl: €CAM HPU PABHOYCKOPEHHOM
JIBUKCHUM 0€3 HAvadbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAO  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpPMalbHOro JaBieHus. OmnpeneneHue
koo durmenta TpeHuss ckoybkeHus. OmnpenereHue
KECTKOCTH TpyxuHBL. OrnpeneneHue padOThl CHUIIBI
TPEHUsT TPU PABHOMEPHOM [BIDKEHHWU Tella IO
TOPU30OHTAIbHOM MOBepXHOCTH. OrmpeneneHue padboTh
CWJIBI  YOPYrOoCTM  MNpu  moabéMe  Ipy3a C
UCIIOJIb30BAHUEM  HETMOJBIDKHOTO W TMOABHKHOTO

OJIOKOB

duszndeckue SABJICHUS B mpupoac: NpUIMBLI U OTIIMBBI,

8.28 nBwkeHne TutaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPraHU3MOB
8.9 TexHUYeCKHEe  YCTPOMCTBA:  CHHJIOMETD,  JaTYMKH

IMOJIOKCHMUS, PAaCCTOSAHHA U YCKOPCHU A, PAKCThL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebatenbHoe JABMIXKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

91 KoJe0aHui: Iepro1, 4acToTa, aMIIUTY1a
9.2 MareMaTH4YeCKHi H MPY>KUHHBIN MAasITHHKH.
' [IpeBparieHue 3HEPruu P KoJIeOATEIIbHOM JIBH)KCHUH
93 3aryxaromue koneOaHus. BbIHYyXIeHHBbIE KOJIeOaHUS.
' Pe3onanc
Mexaandyeckue BOJIHEI. CBOCTBAa MEXaHWYECKHUX BOJIH.
9.4 [IpononbHBIE W TONEpeUHbIE BOJIHBL. [[nMHA BONHBI U

CKOpOCTh €€ pacmpocTpaHeHus. MexaHnuecKre BOJIHbI

B TBép)IOM TCIC, CceiicMHUYECKHE BOJIHBI




9.5

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3BYyKa

9.6 Nudpa3Byk u ynpTpasByk
[IpakTuyeckue paboOTHI:
OnpeneneHne 4YacTOTBl W Tmepuojaa  KojeOaHuWi
MaTEeMaTHYECKOTO MasTHUKA.
OnpeneneHne 4YacTOTBl W mepuojaa  KojeOaHui
NPYKHHHOTO MasiTHUKA

07 HccnemoBanne 3aBUCUMOCTH  TIepuoJa  KoJIeOaHUMH

' MOJIBEIIEHHOT0 K HUTH Tpy3a OT JJIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TIepUoJa  KoJieOaHUH
NPYKHHHOTO MasSTHHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH nepuoaa KoJieOaHui rpy3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
npYXuHBL. M3MepeHue yckopeHus: CBOOOTHOTO TaICHUS
dusnyeckue SBJICHHUS B MPUPOJIC: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHHE, CEWCMHYECKHE BOJIHBI,
I[yHaMH, 9XO

9.9 TexHuyeckue yCTpOMCTBA: 3XOJOT, HCHOJb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTPOMaFHI/ITHOG I10JIC. 9J'IGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH
10.2 [[Ixaa 37eKTpOMarHUTHBIX BOJIH
103 OnekrpomarHuTHas npupoaa cBera. CKOpOCTh CBeTa.
. BoustHOBEIE CBOliCTBa CBETa
10 [pakTHyeckue pabOTHI:
10.4 W3ydyeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
dusnyeckue SBIEHUS B MpHUpoJE: OHMOJIOTHYECKOe
10.5 JeicTBHE BUJUMOTO, yABTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI
10.6 Texuuueckue ycTpoicTBa: HCIOJIb30BaHUE
' JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBS3U
11 CBETOBBIE SABJIEHUA




111

JlyyeBas monens cBeta. MicTouHuku cBeta

11.2 [IpssMonMHENHOE PacIIPOCTPAHEHHUE CBETA
113 Otpaxxenue cBeta. [lnockoe 3epkano. 3aKoH OTpaykeHUs
' cBeTa
114 [Ipenomnenune cBera. 3akoH NPEIOMJICHUS CBETA.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cucrema QoroanmnapaTa, MHUKPOCKOINAa U
' TenecKomna
117 I'maz kak onrudeckas cucrema. bim3opykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpajJbHBIX I1BETOB. [lucnepcus cBeta
[TpakTrueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTH  YIjla  OTpa)KeHHUSA
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHne xapakTepUCTHK M300pa)KeHUs mpeaMmeTa B
IUIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTU yIyla MPEOMIICHUS
CBETOBOTO JIyya OT yrja MHaJeHus Ha IPAaHUIE «BO3AYyX —
11.9 CTEKJIO».
[Tony4yeHne M300paKeHHUI C TIOMOIIBI0 COOMparomIeit
JIMH3BI.
Omnpenenenre (HOKyCHOTO pacCTOSHUS U ONTUYECKOU
CHWJIBI COOMpAOIIEH JINH3HI.
OnBITHI MO Pa3I0KEHUIO OEJIOT0 CBETa B CHEKTP.
OnBITH 1O BOCHPHUSTHIO IIBETa MPEAMETOB MpPU HX
HAOIOJICHUH Yepe3 [IBETOBBIE (DHIILTPHI
dusnyeckue sBJICHUS B mpupoje: 3artMeHuss CoiHIA U
11.10 JlyHbl, 11BE€TA TEJ, ONTHYECKHUE SBJICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texuuueckue ycTpoicTBa: OUKH, MIEPUCKOTI,

(I)OTO&HHapaT, OIITUYCCKHUE CBETOBOAbI

12

KBAHTOBLGIE SABJIEHUA




Omsbitel Pezepdopna m minaHeTapHas MOJEIb aToMa.

12.1
Monens aroma bopa
192 Hcnyckanwe W TOTJOMIEHWE CBETa aToMOM. KBaHTHI.
' JInnelyaTele CIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3aydeHus
124 Crpoenne aromMHOro siapa. HykiioHHas Mojelnb
' aTOMHOTO sapa. M30Tomb!
125 PamnoakTuBHBIe TpeBpamieHus. [lepwon mosypacmana
' ATOMHBIX SITIEP
196 SAnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apSIOBOTO H
' MacCOBOTO YHUCEIT
12.7 DHeprus CBSI3U aTOMHBIX sijiep. CBs3b MacChl M SHEPTUU
128 Peaknum cuHTe3a M AeneHus suep. VICTOYHUKY SHEPTHH
' CouHiia 1 3B€311
12.9 Snepnas osHeprernka. JleWicTBUE  paIMOAKTUBHBIX
' U3ITyYEHHUI Ha )KUBbIE OPTaHU3MBI
[TpakTuyeckue pabOTHI:
HaGmroneHue CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpPEeKOB: HM3MEpPEHUE DHEPIHUM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTuBHOTO (oHa
Ousnyeckue SBIEHUS B MPUPOJIE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyuY€HHUE NPUPOJHBIX MUHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX U3IYYCHHH Ha OpraHu3M
YyeloBeKa
1212 Texuuyeckue yCTpoiicTBa: CIEKTPOCKOTI,

HHI[HBPI,Z[yaJ'ILHLIfI AO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHMSA K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011ero o6pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAYYHOM  KapTHMHE  MHpa;
c(hopMUPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueid poiau (U3UKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHMK W WX POJIM B IEJOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TIOJE), O IBWKCHUH Kak
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHH 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJIICHUE,
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUCCKHUX SIBICHHUI
B OKpYXKAlOIIeM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX I PCHICHUA y‘I66HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe U OMIIMPUYICCKUC 3aKOHBI

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

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

Bnanenune oCHOBaMM METOJIOB HAy4YHOTO TIO3HAHUS C YY4ETOM
coOmrofieHns MpaBuil 0€30TMacHOTO Tpyna: HabmroaeHHe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €r0 PE3YIbTATHI, (HOPMYIHUPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAHUPOBATh HW3MEPEHHS, CaMOCTOSTENILHO coOupaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh  AKCIEPHUMEHTANBHYI0 YCTaHOBKY U
MPOBOJUTH  MCCIEOBAaHWE  TIO0  WHCTPYKIUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIMYHMH B BHUAE TAaONHIl U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJIE/Ib aTOMHOTO $/ipa) U YMEHHE MPUMEHSTh UX AJs

00BbSICHEHUS (U3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclieé M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUYUHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHune pemath pacué€THele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHEC
BCJIMYMHBI, B YACTHOCTH, 3alMChIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IMMBIe ISl € PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
NPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH TMOJIYYECHHOTO
3HaueHusl (pU3M4ecKol BENTUYHMHBI; YMEHHE ONpPEAesaTh Pa3MEpPHOCTh

(I)HSHHGCKOﬁ BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb MPUHIUIIBI JIEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCCOB IO UX ONMUCAHUIO, UCIIOJIb3YA 3HAHUA O

CBOMCTBaxX (I)I/IBI/I‘-ICCKI/IX SIBICHUH U HGOGXOI[I/IMLIG (1)I/I3I/ILI€CKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbSI W  COONIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCcKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEp)KaHUA C MCNOJb30BaHMEM HWH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOJy4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIBHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 3aJaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nueckoro cojaep:kaHusi, CIpPaBOYHbIE MaTepHajbl, PECYypChbl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTh. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPAMHATHI Tela OT
BpEMEHHU B Cllyyae paBHOMEPHOTO MPSIMOJIMHEMHOTO IBHKEHUS:
13 x(1)=x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHM /ISl TPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMelleHusl, IyTH, KOOPJAMHAThl TPU PABHOMEPHOM MPSIMOIHMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
NPSMOJIMHENHOTO ABUKEHUS:
2
St = Ve, * 1+
2
@opmynbl Uil MPOEKUHUHU MEPEMELIECHUs, MPOEKIUNU CKOPOCTH M MPOEKIINH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKCHUU:
1.4 s (t)=uv,, -t+a, L,
2
U.TU) =Up, T, -1,
a.(f)=canst,
L)h.: - v-_l.: =2a,s,
I'paduky 3aBHUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TNPOEKLUUU IEPEMELIEHUS, KOOPAWUHATHI IPH PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maneHue. GopMyIbl, ONMUCHIBAIOIIME CBOOOJHOE MaJieHHE Tesa T0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

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




MPOEKIIMM CKOPOCTH M KOOPAMHATHI IMpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIN

CKOpOCTh PaBHOMEPHOTO JBIKEHHUS Tella IO OKpyxXHocTH. Hampanenwue
CKOpOCTH.

@opmyna A BBIYMCICHUS CKOPOCTH 4Ye€pe3 paguyc OKPYKHOCTH W IEpUOJ
oOpareHus:

2nR
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna i BBIYUCIECHUS YCKOPESHHUS:
2
a — v
" R
®dopmyra, CBI3BIBAIONIAS MIEPUO] M YaCTOTY OOpaIEeHHUS:
V= L
T
Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCIECHUS TIIIOTHOCTH
b= m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-F 5
1.12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJYJIS CUIIbI




TPCHUSA CKOJIbXKCHUS:

Hedopmanust Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIpPYyrou
nedpopmaruu (3akon ['yka):

113\ F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:
F-oG. my -i}}:
'L
1.14 Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Cosnna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u eperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeIHUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. U3MeHneHue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEeHUsI UMITYJIbCa JJISl 3aMKHYTOM CUCTEMBI Te:
1.16 P=mmU, +in,U, =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fsoosu
MexaHuyeckasi MOIIIHOCTb:
1.17
v=24
I
Kunernueckast u noreHumanbHas sHeprus. Gopmyra ajsi BBIYUCICHUS
118 KMHETHUYECKOUN SHEprHUU:




Teopema 0 kuHeTHUECKOU d3Heprun. Popmyra Iy BBIYUCICHUS TOTCHIUAIBHOU

OHCPIUH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

1.19

Mexanudeckast SHEPTHUsL:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHUUeCcKoM aHeprun. Popmyna Juist 3aKoHa COXpaHEHUS

MEXaHUYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHM4ECKOM SHEPIUU IIPHU HAJIMYUU CUJIBI TPEHUS.

1.20

ITpocThie MEXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXaHUKH.
Peruar. Moment cwiier: M - Fl.

VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
‘iﬂrﬁqmz

1.21

JlaBnenue TBEPOTO TEA.
®dopmyra I BEIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:

_F
p_ _Sf'

JlaBnenue raza. ATMocdepHoe AaBlieHuUE.

I HAPOCTATUYICCKOC NABJICHUC BHYTPHU KUIKOCTH.

<D0pMyna JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH JKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBaudeckuil npecc

1.23

3akoH Apxumena. Dopmyna A8 ONPENCNICHUS BBITAIKUBAIOLIEH

I[eﬁCTBYIOHleﬁ Ha TCJIO, HOFPY)KéHHOC B )KUJKOCTb MJIM ras:

F_i_I;."L. = ng

CHUIIBI,




Ycnopue nmiaBanus Tena. [IlnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyra, CBA3BIBAIONIAS YACTOTY M NIEPUO]] KOJIeOaHUI:

1.25

MareMatnueckuii M NpPYKMHHBIM MasTHUKH. [IpeBpamienue osHeprum Ipu

KOJIE0ATEIIFHOM IBIDKECHUHN

1.26

3aryxarouue konedanus. Beinyxnennsle koneOanus. Pezonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TOIICPCUYHLIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomol

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, HKECTKOCTH
MPYKUHBI; KOAh( UIIEHTa TPEHUSI CKOJIBKECHUS; PAOOTHI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHUs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHsI OpycKa TpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoga KoJeOaHW MaTeMaTHYECKOTO MasSTHUKA, YacTOTHl M Iepuoja
KOJIeOaHUI TIPYKUHHOTO MasTHUKA, MOMEHTa CWJIbI, JCHCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YIPYTOCTH MPU TOABEME TI'py3a C IOMOIIBIO HEIOIBUKHOTO
0JI0Ka; pabOThI CUJIBI YIPYTOCTH MIPH MOABEME TPy3a C MOMOIIBIO TOABHKHOTO
Omnoka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YaCcTH TeJIa ¥ OT IUIOTHOCTH KUIKOCTH; HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUS CKOJIBKCHHUS OT CHJIBI HOPMAJILHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyxKUHBI, yCKOpeHUs: OpycKa OT yriia HakjOHa HampaBJsIoIeH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KOJIeOaHH HUTSHOTO MAasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUuara

1.30

Dusuveckue s6NeHUS 8 npupoc)e: MNpuUMEpPLl JIBUKCHUA C PaA3JIUYHBIMU

CKOPOCTSAMH B ’KMBOU M HEXKUBOU mnpupone, JIENCTBUE CHUJIBI TPCHUSA B IPUPOAC U




TE€XHUKE, TPWIMBBl W OTIUBBL, JBIKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYEeCKIe BOJIHbI, IyHaMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIMIIHWUKH, PAaKETbl, pbIyar, HO[[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAIONNECsS COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUNM Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOXKEHUS ~ MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmxkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBrxenue, 1uddysus

2.3 CmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmaxnenue Ten. KomaumdecTBo  TemioTel.  YjaenbHas
TETIOEMKOCTb:

2.8
O=cm(ty—1)
3aKOH COXpaHEHHsI PHEPTMHM B TEIUIOBBIX Mpolleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9
Q+0, +..=0
Ucnapenue u koHaeHcanus. V3MeHeHHE BHYTpEHHEH SHEPrUu B TMpoIecce

2.10 UCTapeHus M KoHJAeHcanudu. KumeHue KHUIKOCTH. VYJIenbHas TeIoTa

napoo6pazoBanus: L = Q/m
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BiasxxHOCTB BO311yXa

2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEPruM IIpH

IJIaBJICHUU U KpUCTAJUIU3allH. yI[e.HI)HaFI TCIIJIOTA IIJIaBJICHUA

==
m

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€IbHAs TEIJIOTa CTOPAHMS TOILJIMBA:

q=Q/m

2.14

[punnune! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomol

N3mepenune ynenbHON TEIIOEMKOCTH METAJUIMYECKOrO IWIMHJPA; KOJIUYeCTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIKO ONYIIEH HArpeTbli UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTJAAHHOI'O HArpeThIM LWJIWHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOM
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHOU TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; MpoIiecca HCrapeHust

2.16

Dusuveckue sA61eHUA 8 npupode.' IMOBEPXHOCTHOC HATSXKCHHUEC W KallWIAPHBIC
SABJIICHHUA B IIPUPOIAC, KPHUCTAJJIBI B IIPUPOAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMCP3aHUC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea.‘ KaInmuJIsipbl, IPUMEPBLI UCIIOJIB30BaHUA KpHUCTAJIJIOB,
JKUJIKOCTHBIN TEPMOMETpP, AATYHUK TCMIICPATYpPbI, TECPMOC, CUCTEMaA OTOIUICHUA
JAOMOB, IT'HI'POMECTPLI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/I3€lI_[I/I$[ TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4YCCTBCHHOM ypOBHe)




Hocurenu »snextpuyeckux 3apsiioB. JleficTBHE AJIEKTpUUECKOTO MO Ha

3.5
3JeKTpUUEcKue 3apsbl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrosinubIi nekTpuyecKkuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 l=qg/t,U=A/
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACITBHOE IEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoi menu: 1 = U/R
[TocnenoBarenbHOE COCTMHEHUE MPOBOJHUKOB:
C TT—TT T. p_
I]. :I*}a '[r _Ll _'[r"}-. R_R]. _Rj
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
R
U=U;1I=I+1,R=—.
] B I 2
CmenmaHHble COeTMHEHUS TPOBOJHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrOo MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOM MHAYKLIHUH
313 MarguTHOe T1I0JIE NOCTOSHHOTO MarHuTa. B3amMoOIeNcTBHE IOCTOSHHBIX
MarHuTOB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 Omnebitel @apazes. SBneHne anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
3.16 N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOPA;  MOUIHOCTH

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOT'O TOKA.




UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MTPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI TPOBOHUKA, IJIOLIAU €r0 MONEPEUHOro CEYEHUs U
yII€ABHOTO COIPOTUBIICHHUS.

[IpoBepka mpaBuia Uisi SIEKTPUUYECKOTO HAMPSKEHUS TPU TOCIIEI0BATEILHOM
COCIMHEHUHU TPOBOJHUKOB; MpaBWIA I CHIbl 3JEKTPUYECKOTO TOKA MpHU

napauleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A61eHUA 6 Npupoode: >SIEKTPUUYECKUE SBJIEHHS B arMocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPeid MOIIOCOB,
POJTb MATHUTHOTO TIOJIS JUTSI KU3HH Ha 3eMile, TIOJIIPHOE CUSHUE
Texunuueckue ycmpouicmea: OSIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (rpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEH, JIIEKTPOMArHUT, ODJEKTPOJBHTATEIbh ITOCTOSIHHOTO TOKAa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pactipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeid B nuH3e. POKyCHOE paccTOsSIHUE JIMH3BI. OnTUYeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npuodopsl
Ipaxmuuecxue pabomoi
N3mepenune ontuueckoil cuiibl coOUparomiell JTUH3bL, POKYCHOTO PAcCTOSHHS
coOuparomeii JTMH3bI (II0 CBOMCTBY paBEHCTBA Pa3MEpOB MpEAMETa U N300pakeHHUs,
e KOT/Ia MPeIMET PacCIONIOKEH B TBOMHOM (oKyce), MoKa3aTels IPeIOMIICHUS CTEeKIIa.
. HccnenoBanue cBOMCTBA M300pa)KeHHs, TOJIYYEHHOTO C  IOMOIIbIO
coOuparoliel JTHH3bI, U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIHH3;
3aBUCHUMOCTH YTJia TPEIOMJICHHS CBETOBOTO Jy4da OT yrja MaJeHHs Ha TpaHHIle
«BO3/YX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atmMenus ConHua u JlyHbl, 1Bera Teu,
. ONTHYECKHUE sIBJIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE




CBC€TOBOIbI

4 KBAHTOBEBIE SBJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakuuu anbpa-u Oera-
' pacmaza
4.2 OmnsiTel Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atToma
4.3 CocraB atomHOrO sigpa. M30Toms!
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue A6NeHUsT 8 Npupode: €CTECTBEHHBI pPaJNOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4H, pPaTUOAaKTUBHOE W3JIy4YE€HUE TPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYEHUI Ha OPTaHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHANBHIYyAIbHBIN JO3UMETp, Kamepa

BI/I.]'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Odusuka: 7-i knacc: 0a30BbI YPOBEHB: YUCOHUK; 4-¢ nzganue, nepepadoranHoe [lepeIkuH
N.M., UBanoB A.U. Mocksa «M3narensctBo «IIpocBemennes
» ®uzuka: 8- kinacc: 6a30BbIM ypoBeHb: yUeOHUK; 4-€ U3gaHue, nepepadoranHoe [lepblkun
.M., UBanoB A.U. Mocksa «3narensctBo «IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIN YpOBEHb: YUeOHUK; 4-€ u3aanue, nepepadorannoe [lepolmkun
UM., I'yraux E.M., UBanos A.U. u np. Mocksa «M3aarensctBo «lIpocBemnienue».

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. ®uzuka. 7 xknacc. YuebHuk. bazossiit yposens 2023. Ilepriikun .M., Banos A.11. AO
"U3narensctBO [IpocBemnienue".

2. ®usuka. 8 knacc. YueOHuk. bazossiil yposens 2023. Ileppiukun U.M., UBanos A.1. AO
"UznarensctBO [IpocBemienne".

3. ®usuka. 9 knacc. Yuebnuk. bazossiit yposens 2023. I'yrauk E.M., [lepbimkun U.M.,
NBanoB A.1. AO "UznarensctBo [IpocBenienue".

4. Jlykamuk B.1. CoopHuk 3amad no ¢pusuke. 7-9 kmaccel. - M.: [Ipocsemenue, 2021.

5. dnarroctuueckue pabotel. dusuka. 7,8,9 knaccel. - M.: [Ipocsemenue, 2021.

6. [TogroroBka k Beepoccutickum npoBepodHbiM paboTam. @usuka. 7,8,9 kimaccel. - M.:
[Ipocenienue, 2021.

7. CoopHuk BorpocoB u 3ama4. Pusuka. 7,8,9 kimaccel. - M.: [Ipocemnienue, 2021.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

1. Equnas komeknus nudpoBbix 0OpazoBaresibHbIX pecypcos - http://school-collection.edu.ru/
2. DnekTpoHHBIE yueOHUKH 1o dusuke - http://fizika.ru/

3. ITudporsie obpazoBaTebHbIe pecypcehl - http://openclass.ru/

4, bubnuoteka - Bc€ o npeamerty "®dusuka" - http://www.proshkolu.ru/

5. ®usukon nad https://physicon.ru/eor-list/4-fizika

6. bubmuoreka [1OK https://monypoku.pd/


http://school-collection.edu.ru/
http://fizika.ru/
http://openclass.ru/
https://physicon.ru/eor-list/4-fizika
https://моиуроки.рф/
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