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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30OBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢enepanbHoil paboueil mporpaMmMbl BOCOIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copepxanue mnporpaMMmbl 1o (u3uMke HampaBieHO Ha (OpPMHpPOBaHUE
€CTCCTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3alHUI0 H3yYCHHUS
GU3NKN Ha NEATeNTbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemMera B peanusanuu tpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METaIlpeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TAKXKe
MEXIPEIMETHBIE CBSI3W €CTECTBCHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsI.

[Iporpamma 1o (pu3uKe ycTaHaBIUBAET paCIpeesiCHHe YyueOHOro MaTepraa
1o rojaMm o0yueHus (Mo Kjiaccam), MpeayiaraeT NMPUMEPHYIO MOCIEI0BATEILHOCTD
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS TMPEAMETHOTO COACPXKAHUSI H
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yHYarOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ ILETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4eOHOMY IIPEIMETY .

dusrka SBIICTCS CUCTEMOOOPA3YIONTUM ISl €CTECTBEHHOHAYYHBIX YICOHBIX
MPEAMETOB, MOCKOJIbKY (U3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE IIPOIIECCOB U
SBICHUN, W3yYaeMbIX XHMHEH, OWosiorued, acrpoHoMuend u QGU3HICCKOU
reorpagueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa,
npejocTaBisieT Haubojee sCHble 00pas3lbl MPUMEHEHHS HAy4yHOTO MeETOoJa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 raaBHBIX 3a7a4 (PU3NYECKOro OOpa30BaHHSA B CTPYKType OOIIETO
o0pa3oBaHUsl COCTOUT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOW TPaAaMOTHOCTU H
HWHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne ¢Qusukum Ha 0a30BOM YpOBHE MPEIIOJIaracT OBJIAJCHHC
CIEIYIONUMH KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS;

e OIIEHWBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HHTEPHPETHUPOBATH  JIAHHBIE U KCIOJB30BaTh  HAy4YHBIE
J0Ka3aTeIbCTBA JUIs MOJYyYEHUS BHIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B KoHmenmuu mpenonaBanusi ydeOHOTO mpenmera «Dusmka» B
oOpa3oBarenbHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yonmx



OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun MunucrepctBa npocsenienus Poccuiickoit denepanuu (mpoTokoa oT 3
nekabpst 2019 r. Ne [1IK4BH).

Henau nzyuyenusi pusnkm:

MpUOOPETEHUE HHTEpeca W CTPEMIICHUS OO0Yy4YaroluXcsi K HAyYHOMY
VU3YyYECHUIO TPUPOJBI, PAa3BUTHUE HUX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HaHUs U (OpMUPOBAHUE
HCCJIE0BATEILCKOTO OTHOIEHUS K OKPYKAIOLIUM SIBICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJjbTaTa H3Y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKU;
dbopmMupoBaHUE MPENCTABICHUN O pOaU (DU3UKU Uil Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuiei
npodeCCUOHATILHON JIeSITENLHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JnanbHEenIeMy 00Oy4EHUIO B 3TOM HaIPaBJICHUH.

JlocTikeHne 3TUX Iienied mporpamMMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
oOurero o0pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIOIMINX 3a1a4:

NpUOOpPETCHUE 3HAHWK O JAWCKPETHOM CTPOSHWUW  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYECKNX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHUW OMKMCHIBATh U OOBSACHATH (DU3UYCCKUE SIBJICHHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHH;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUIIUX pPACUYETHBIX 3amad ¢
MCITIOJIb30BAaHUEM busznuecKnx MOJIeTIeH, TBOPYECKHUX u
MIPaKTUKOOPHEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJFOAaTh MPUPOIHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopatopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOTHI ¢ WH(MOpPMAIUEH (PU3HUECKOT0 COACPIKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3MKH, aHATU3 U
KPUTUYECKOE OIICHNBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodecCHOHATBLHON JAeITEILHOCTH, CBI3aHHBIMU
C GU3MKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha wn3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNe0), B 8
Kiacce — 68 acoB (2 4aca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeleINO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupone. SBneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKUE, TEIIIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbl. 3Mepenue ¢usnmueckux BeauunH. PuUznUecKue
npudopsl. [lorpemHocts u3mepenunit. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u JApyrue ecTecTBEHHbIE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAHUA: HAOJIOJIEHUE, IMMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NIeCKUX SBJICHUN ¢ TOMOILBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHWuyecKkue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. ®usnyeckue MpuOOPHl U MPOLEaypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopnsie pabomuel u onvimol.
1. OmnpeneneHue 1eHbl AIEHUS IKAIbl U3MEPUTENBHOTO IpUbopa.
2. M3MmepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepPOB MAJIBIX TEN.
5. M3mepenue teMmIiieparypsl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYMKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHusA MO NPOBEPKE THIIOTE3BI: JAINBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblile, ueM OOJiblle BhICOTa
IIyCKa.

Pasznes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BelLeCTBA.

Crpoenne BemlecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenne wuactun BemecTtBa. CBsA3b CKOPOCTH JBWIJKEHMSI YacTHUL[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMS BEIECTBA: CTPOCHHUE Ta30B, KUAKOCTEN M TBEPIBIX
(kpucTamnyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMS.



2. HaGmonenue muddysum.
3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  NPUTSHDKEHUEM WA
OTTAJIKUBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie pabomol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OmnbITHI IO HAOJIOACHHUIO TEIUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. JIBuskeHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABWKEHUHU. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.
SIBnenue wuHepIMU. 3aKOH HMHEpIUHM. B3auMonencTBHe Tel Kak IpUYMHA
M3MEHEHUSI CKOPOCTH [BMXKEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHMIIE
0o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTuka B3aumojaencTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHlla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoM. PaBHomelcTByromas cuin. Cuina TpeHMS.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HabGmrogeHnne MexaHMYeCKOro JIBUKEHHUS TeTa.
2. M3MepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaGmronenue siBneHus WHEPIUU.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU NP B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHUE MaccC MO B3aUMOJCUCTBUIO TEN.
6. CrnoxxeHue cuj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapUKa B JKUJIKOCTH,
MOJIEJIY AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHsS OpycKa WM IIapuKa IO
HaKJIOHHOM TIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (nedopmariim)
MPY>KUHBI OT MPUI0KEHHON CUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEH U Ta30B.



JaBnenue. CriocoObl yMEHBINICHUS W YBEIMYCHUSI JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBieHus
TBEPABIMU TEJAMU, XXUAKOCTSIMU W raszamu. 3akoH I[lackans. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JAaBJEHUS XKUJIKOCTH OT TIIyOuHBI. ['MIpocTaTuyeckuil
napanokc. Coobmmarommecs cocyapl. [ uapaBindecKkue MEXaHu3MBbI.

Atmocdepa 3emuin u armocepHoe AamieHue. [IpuyuuHBI CyllecTBOBaHUS
BO3aAymHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

[elicTBue XUIKOCTU U ra3a Ha NOTPyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTH AAaBJIEHUS ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTBHIO U Ta30M.

Coobmaromyecst CoCyIbl.

['mppaBnuueckunii nmpecc.

[IposiBnenue nericTBrst aTMOC(EpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa MOTPYKEHHON YacTU
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOMIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcCIOBHE IJIaBaHUS TeJl: TUIaBAHUE WM MOTPYKEHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJE OT 00bEMa NMOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OnmpeneneHne  BBITAJIKHUBAIOWIEH CHIIBIL, JEHUCTBYIOIIEH HaA  TeENO,
MOTPYKEHHOE B KUJIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, JEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€JA U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpeneseHne e€ rpy30noabEMHOCTH.

Paszgen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanunudeckast pabota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecus pbiuara. lIpumeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. I[IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTHYeckass M NOTEHIMAalIbHAas DJHEPIUs.
IIpeBpaleHre OTHOTO BU/Ia MEXaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXPAaHECHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHH Tela

10 TOPU3OHTAIBHOW MMOBEPXHOCTH.

2. HccnenoBaHue yclOBUM paBHOBECHS pblyara.

3. Hzmepenue KIIJI HaKIOHHOM IIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON IHEPIUU.

8 KUIACC

Pa3znes 6. TenuioBblie iBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OINBITBI, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETHYECKOW TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJOKEHUNW MOJIEKYJISIPHO-KUHETHYECKOW TEOPUMU.
CmaunBaHu€e U KaWJUISIpHBIE siBJICHUsI. TemioBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHKECHUS
yactull. BHyTpenHss sHeprus. CrnocoObl W3MEHEHUSI BHYTPEHHEW SHEPIUH:
Teronepeaaya u COBEpIIICHUE paboTHhI. Bubr TeIIonepeaayu:
TEIUIONPOBOJHOCTD, KOHBEKIIHS, U3IIyYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTALIMYECKUX BEIIECTB. YJIEJIbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. YjenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpHOTro
JTABJICHMUSI.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpuniuner pabotel TeroBbix naBurareneit KIIJ TtemmoBoro aBuratens.
TennoBple IBUTATENN U 3aLATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpPAHEHUS U MTPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBHKECHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HabGmronenne ssBieHnii cMaurBaHUsI M KaITWIISIPHBIX SIBJICHUH.
HaOmroienre TemioBoro pacumpeHus Tel.

WN3meHeHne naBieHUs rasa Npu U3MEHEHUM O0bEMAa M HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIeparypsl.

Bunbl Tenonepenaymn.

OxJtaXxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwue npu coBepiieHNH paboThl BHCIIHUMH CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmaronenne kuneuus.

HaOnronenue nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI MO OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSIKEHUSI.
OnBITHI 11O BRIPANIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITEl IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJJTIOHE IIIPUILA.

OnbITh, JNEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIIEHUSA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIepaTyphI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
TeruTonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanne siBIeHUS TEIUIOOOMEHA IPH CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEITI000MEHE C HArPEeThIM METAUIMYSCKUM ITHIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

OrnpeneneHue yaeabHOM TEIIOTHI IUIABICHUS JIbJIA.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbIE SIBJICHMS.

OnexkTpuzauus Ten. [[Ba poaa 3JIeKTpUUECKHX 3apsiaoB. B3anmopeincTBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJACHCTBHS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro mnoiia. IIpuHuun
CYNEPHO3UIIUU EKTPUUECKUX TT0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsl.
Crpoenne aroma. [IpOoBOOHMKM W  AMDJIEKTPUKH. 3aKOH  COXPaHEHHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIioBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasds uenb. Cuma  Toka.  DIJIEKTPUYECKOE  HANPSKEHUE.
ComnpoTuBieHnEe NPOBOJHUKA. Y JEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
i ydactka uenu. [locimemoBarenbHOE M NMAPAIIENBHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DnexkTpudecKue 1eny U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHutHoe nosie 3eMJIM U €r0 3HAYCHHE IS )KU3HHU Ha 3eMJIE.
Omeir  Opcrega. MarHutHOe 1OJNE€  DIEKTPUUYECKOTO Toka. [Ipumenenwne
AIIEKTPOMAarHUTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJIA HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSIHHOTO TOKa. Vcrnosib30BaHHME AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omnertel @apanes. fABnenue snekrpomarHuTHOM UHAYKIuK. [IpaBuno Jlenna.
DNeKTporeHepaTop. CnocoOsl MOJTy4YECHUS AIEKTPUUECKOU SHEPIUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpr3anus Te.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AaUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIIEeKTpOCTaTUYECKAsA HHIYKIUS.
3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.
[TpoBOHUKH W TUSIIEKTPUKHU.
MopenrpoBaHue CUIOBBIX JTUHUN 3JIEKTPUUECKOTO MOJIS.
HcTouHNKHM TOCTOSIHHOTO TOKA.
JlericTBUS DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B XKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtat 1 marazud cOonpoTUBIICHUM.
. B3anmoieiicTBrEe MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS MMOJ0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJje Toka. DJIEKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

Omnertel @apages.

3aBUCMMOCTh HAIpPaBJICHUS HWHAYKIAOHHOTO TOKa OT YCIOBHH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~w

10.
11.

12.

13.

14,

15.

16.

OnpiTel 1O HAOMIOACHHWIO JIEKTPU3AIMKM TENl WHAYKIUEH U MpH
COIPUKOCHOBEHUHU.

HccnenoBanre AEUCTBUS DJIEKTPUYECKOTO TOJISI HA TMPOBOJHUKH U
TVDIIEKTPHUKH.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IEMH MOCTOSHHOTO TOKA.
W3mepenne u peryJinpoBaHUe CUIIBI TOKA.

N3mepenune u peryaupoBaHue HANPsKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOPE.

OnsITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUS! MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJd MONEPEYHOTO
CEUCHHS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAMNPSHKEHUH TPU TMOCIEI0BATEIILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CWIbI TOKa MpPU NapaJlIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIIEISIEMONH Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBatens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSTHHBIX MarHUTOB.
W3yyeHne MarHMUTHOTO TIOJISI  IOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/CIICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HallpaBJICHHS TOKAa B
KaTyIIKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1€KTPOABUTATETIS.

20. smepenue KII] anekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBl IO  MCCIEAOBAHUIO SIBJIEHUSI DAJICKTPOMATHUTHOM HMHAYKIIMU:
WCCIIEIOBAHUE W3MEHEHWW 3HAYEHWS] W HaAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JBWXKEHHs. PaBHOMEpHOE NPSAMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsimosnmHeNnHOe ABHKeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHeWHOe JBmkeHue. CB0OOOJHOE
nagenue. OnbiTsl ['anuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JInnerHasa v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepsbiii 3ak0oH HptoToHa. BTopoit 3akoH HeroToHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHUS, CHIIa
TPEHUs MOKOs1, APYTUe BUJIBI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. JBuwxenne mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETVIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsikecTu.

Nmnynbee Tena. M3menenune umiynsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBMKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsKeCTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHManbHas SHeprus Tejia, NOJAHITOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTol npyxuHbl. Kunernueckas
sHeprusa. TeopemMa 0 KMHETHYECKOW HHEPruU. 3aKOH COXPAHEHUs MEXaHUYECKOM
DHEPIUH.

Hemoncmpayuu.

1. HabOmrongeHne MeXaHWYECKOro ABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTel M TPAEKTOPUU ABUIKEHUS OJHOTO M TOrO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TE OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanne Npu3HaKoOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

Habmoienue nBU>KeHUs Tea Mo OKPYKHOCTH.

Hab6nronenne MexaHn4ecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAacChl TeJla U JIEWCTBYIOLIEH HA HETO
CUJIBL.

HabGntonenue paBeHcTBa CHII TPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHM.

Ilepenaua umitysbca mpu B3aUMOJIEHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHre UMITYyJIbCa PU HEYTIPYTOM B3aUMOJICHUCTBHH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmroienue peakTHBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTrUuu IPU CBOOOHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUU NIPU ABMKEHHUH TEJA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIIAPUKA W TETIEHKKH.

OrnpeneneHue CpelaHeil CKOPOCTU CKOJbXKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBMXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIUW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCA KakK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
M0 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CWIIBI YIOPYrOCTH NpH MOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXpaHEHUSI SHEPTHH.

Paznen 9. Mexannueckue KoJjieOaHUS U BOJIHbI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHUid: TIEpUOI,
4acToTa, aMIUIUTyAa. MateMaTU4eCcKuil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUH MPU KOJIEOATEIHHOM JIBUKEHUMU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus. — Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOWMCTBAa MeXaHMYECKMX BOJH. IlpomonbHble U
MonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacupoOCTPAHEHUSI.
Mexanunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTBh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koje0aHWii Ted MO JEWCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)ICHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI1 pe30HAHC.
JIaﬁopamopmﬂe pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M IEpUoJa KoJeOaHW MaTeMaTHYeCKOro
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJIa KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHOJia KojeOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBHUCHUMOCTh Mepuoja  KoJeOaHHii
MPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.

Pa3zges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJEKTPOMATHUTHOE  TMOJIE.  ODJIEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoOMarHUTHBIX BOJIH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBbI MOOWJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenb  ceera.  Mcrounmku — ceera.  IIpsAmosmHerHOe
pacrnpoctpanenue ceera. 3atmeHnus CoinHua u JIynsl. OTpaxenue cBera. I1nockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME MOJHOIO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JnuH3e. OnTuueckass cucrtema (Qoroamnmapara,
MHUKPOCKONIa M Tejeckoma. ['ya3 kak onTuyeckas cucrema. bin3opykocTs u
JAJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbetoToHa. CrioxeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMONMHENHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenne n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

OnTruyeckuil CBETOBO/I.

XoJ nyuei B coOuparonieit JInH3e.

XO0J Iy4der B pacCEeMBAIOIIEH JINH3E.

[Tomy4yenune n300paxxeHU# C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopensb riasza.

11. Paznoxxenue 6enoro cBera B CeKTp.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPAXEHHUS CBETOBOTO Jiydya OT yrJja
naJIeHuUs.

2. M3yudeHue xapakTEpPUCTUK U300paKEHU MPEAMETA B TUIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yria
MaJICHUS] Ha TPAHUILE «BO3IyX—CTEKIIO».
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4. TlomydeHue n300pakeHHM ¢ TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTHUYECKOM CHIIBI cOOMparomei
JIVH3BI.

6. OMBITHI 110 PA3T0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. ONBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH MX HAOIIOACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znes 12. KBanTOBBIC SIBJICHHS.

Omneitel Peseppopna u mnanerapHas mMozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u nornouieHue ceera atomoM. KBaHTel. JInHEeHUaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaauoaxTtuBHbIE
npespamnenus. [lepron momypacmnanga aTOMHBIX SAED.

AnepHble peakuuu. 3aKOHBl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX sifep. CBs3b mMacchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounnku sneprun ConHua v 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX MW3JIyYEHUUW HA >KUBBIE
OpraHU3MBbI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3JIMYHbIX Ta30B.

3. ChekTp BoaOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYUEHUH.

6. Permcrpanus nsnydeHHs! IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HalGmrogeHue CrIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HMccnepnoBanue TpPEKOB: M3MEPEHHE DHEPTMM YacCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue paaroakTUBHOTO GoHA.

IHoBTOPHTEIHLHO-00001IIAO U MOYJIb.

[ToBTOpUTENHEHO-0000IAIOIINKA MOAYJIb TIPEIHA3HAYEH JIJIsi CUCTEMATU3ALNU
u  0000IIeHUsT MPEIMETHOrO  COACpPKAHUSI U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I o0ydarouumxcs,
BBIOPABIIIKX 3TOT yUYEOHBIN MpeaMmer.

[Ipy n3ydeHUM JAHHOTO MOJIYJISI PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BB
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTB: OCBOEHUE HAyYHBIX METOJIOB HMCCIEHOBAHUS



SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3HUYECKUE
ABJICHUSI, NPUMEHAS T[OJyYEHHbIE 3HAHWA, peElaTh 3aJayd, B TOM YHUCJE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3jeiia peaanu3yeTcs
32 CY4€T TOro, UYTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:
Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaThb M HAYYHO OOBSICHATH
(dbuznYecKue SIBICHUS B OKPYKAIOUIEH MIPUPOJIC U MOBCEAHEBHON KU3HU;
WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEA0OBAHUS (PU3NUECKUX SIBJICHUM, B TOM
YUCJIE JIA POBEPKU TUIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HayYHbIE OCHOBBI HamOOJie€ Ba)KHBIX JOCTHUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JJOCTH)KEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTAaTOB.

B pesynbrare nzydenus QuU3MKu Ha ypOBHE OCHOBHOTO 0O0IIET0 00Opa3oBaHMUs

y oOyuarorierocs OyayT cpopMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
buznuecKkon HAyKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJIEHUN OOILIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI
busuku;

- OCO3HAaHHME BAXXHOCTU MOPAIbHO-3THUYECKUX MPUHLMUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAYeCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM Kak MOIIHOIO HHCTpyMEHTa
NO3HAHUSI MHpPA, OCHOBBI PAa3BUTHS TEXHOJIOTMH, BaXKHEWILIEH COCTaBIISIOLICH
KYJIBTYPBI;

- pa3BUTHE HAy4HOH J0003HATEIBHOCTH, HMHTEpPEca K HCCIEAOBATEIbCKOM
NEeSTENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOUHMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIeHHOCTH Oe3omacHoro oOpa3a »KHU3HK B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MACHOrO TIOBEJCHHUS Ha
TpPaHCHOPTE, HA JIOpOrax, C DJIEKTPUYECKUM U TEIJIOBBIM OOOpPYJOBaHUEM B
JIOMAILIHUX YCIIOBUSX;

- chOpMHPOBAHHOCTh HaBBIKA pPEQIICKCHUU, TPU3HAHWE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AKTUMBHOE yyacTHU€ B pEHIeHUMH NPAaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3aluM, ToOpojia, Kpas) TEXHOJIOTUYECKOU U



COIMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIE H (PU3HUICCKUX
3HaAHUM;

e - UHTEPEC K MPAKTHUECKOMY M3YyUYeHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHUCHTAlUS HAa NPUMEHEHHE (U3MYCCKHX 3HAHWUM IS pEIIeHUs 3a7ad B
o0JlacTH OKpy’Karolield Ccpenapl, IUIAHUPOBAHHUS TOCTYIKOB M OIIEHKH HX
BO3MOJKHBIX TTOCJICACTBUHI VISl OKPY KAIOILIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOrO XapaKTepa SKOJOTHMYECKUX MpOoOJeM M MyTeu ux

pelieHus;

e 8) ajanTanuM K M3MEHAKIIMMCS YCJIOBHAM COUHUAJBHOW M NPHUPOAHOI
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJEHCTBUM MPU BBINOTHEHUU UCCIAEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IpYTUX;

e - TIOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie (popMyIupoBaTh
UJIeH, MOHATHSA, TUTIOTE3bI O GU3HUUECKUX 00BbEKTaX U SABJICHUSIX;

e - oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEH B 00JacTH
(duzuKy;

e - IUTAHHPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHUH HOBBIX (DHUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAIM3UPOBATH M BBIABIISATH B3aUMOCBS3U ITPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UUECCKUX 3HAHUMH;

e - OIEHKA CBOMX JCUCTBUU C Y4YETOM BIUSHUSA HA OKPYKAIOIIYIO CpEIy,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBOoeHHS mporpamMmbl 1o (pH3MKE Ha YPOBHE OCHOBHOTO
oOrmrero oopazoBanus y o0ydarornierocs: 0yayT copMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIE JICHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble JjornuecKkue 1ecCTBUSA:
e BBISBIATHD U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKU OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH Y IIPOTUBOPEYHS B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C HCIIOJIb30BAHUEM JIETYKTUBHBIX
¥ MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENFHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIIeHHs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBare/ibCKue J1eHCTBUA:

HCITI0JIB30BaTh BOIPOCHI KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNUS;
MIPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(bU3MYECKU DKCIEPUMEHT, HEOONbIIOE HCCIeA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orOope WHPOpPMAIMU WIH JAaHHBIX C yYETOM MPEJIOKCHHON yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMAIbHYI (OopMy MpeacTaBlIeHUsS
uHQOpMAIMU W WUTFOCTPHPOBATh peIlacMble 3a7add  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B Xoj¢ OOCYXJCHHS y4eOHOro MaTepuajia, pe3yiabTaToB J1ab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKAAEMOU TEMBI
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIIeHUE 3aJadd W TOJJICP’KaHHe
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHUKOB
auaora, 0OHapyXKUBATh Pa3jIu4KMe U CXOJICTBO MO3UIINI;



BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOIHEHHOTO (PU3NYECKOTO OMbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM M
WHIUBUIYyAIbHOW paboThl MpU PEIIEHUH KOHKPETHOW (HU3UUECKOM
poOJIeMBI;

MPUHUMATh 1LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh JACHCTBUSA
no €€ JOCTH)KEHHIO: PACIPENeNsTh pOJIH, OOCYyX AaThb MPOLECCH U
pE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABJIECHUI0 WU KOOPJAWHUPYS CBOM JEUCTBUS C JPYyTUMU
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHS.

PeryasiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHmannﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M yUYE€OHBIX CUTYalUsSX, TPEOYIOIINX
ISt pereHust GU3NuecKux 3HaHUM;

OpHUEHTHUPOBATBCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pPEellIeHUs (PU3NUECKON 3aauu WU
IUTaHa HMCCIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPEIIaracMbie BAPUAHTHI PEIICHUH;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp().]Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEIOCTHIKEHHUSI) PE3yJIhbTaTOB
JeSITEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHWCJE B XOJI BBINOJHEHUS
(U3MYECKOTrO HCCIEOBAaHMS WM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENHCTB, W3MEHUBIINXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HHUKIIUX TPYIAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTh €051 Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABAaTh CBOE MPABO Ha OIIMOKY MPH pPelIeHn: GU3NIECKHUX 3a71a4 UIn
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xonIry o0yuenus B 7 Kjacce mpeMETHbIEC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIP30BATh  TIOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHSI,
HaOJIOZICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAEHUCTBYIOIIAS
cuJa, nedopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOe IBMXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, Mepenada JaBJICHUS TBEPABIMUA TEJIAMH, >XUAKOCTAMH U
razamy, arMocepHOoe JaBjeHUE, I[UIaBaHWE TeJ, MPEeBpaLLEHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3WYECKUX  SIBICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MUECKHE SIBICHUS B MPHUPOJE:
MPUMEpPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUPOJIE, NCUCTBUE CWIBl TPEHUS B IMPUPOJAE M TEXHUKE, BIUSHUE
aTMOC(EpHOI0 JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHuEe pbIO, phlyard B
TeJIe YelOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3aJa4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) PUBHUECKUX SIBJICHMUIA;
OINMKCHIBATh U3YyUCHHBIE CBOMCTBA TENT U (PU3UUYECKUE SBIICHHUS, UCTIOIb3YS
¢busnyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCcKas pabdoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CWIbl, KO3((UIMEHT TOJE3HOr0 JEHCTBUA MEXaHHU3MOB,
KUHETUYEeCKass W MOTEHIMaTIbHAs DHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HWCIOJB3YyEeMBIX  BEIWYWH, UX
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU BEJIMYHMHAMH,
CTPOUTH TpapUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIMUUH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SBICHUS M TPOIECCHI,
WCIIOJIB3Ysl MIpaBUJa CIOXKEHUsS CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXAHMYECKOU
SHEPruM, MpU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SABJICHHMS, TPOLIECCH] U CBOICTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJadyd B 1—2 NEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIJIOBHSI 3a/1a4M 3alMChIBATh KPATKOE YCIOBHUE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE /ISl PELICHUs 3a]a4, OIICHUBATh PEaTHMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(U3UYECKUX METOJOB, B OMMCAHUH MCCIIEIOBAHUS BBIAEISATh IPOBEPIEMOE
NpeanojaoxkeHne  (Tumoresy),  pas3jivyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIH pe3yJbTaT, HAaxXOJIWTh OINMOKA B XOJIe OIbITa, JeNiaTh
BBIBOJIbI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMNbBITBI IO HAOMIONECHUIO (PU3NYECKUX SBICHUU WU
bu3HYecKuX CBOMCTB TEN: bopmynpoBaTh MIPOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO 000pyA0BaHMS,
3aMKMChIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl TeEa,
0o0bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApYrod € HCIOJIB30BAHUEM MPSAMBIX H3MEPEHHH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUSI CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbl TPEHUS OT IUIOLIAJN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKHUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXEHO TEJI0, YCIOBUN
IJIaBaHusl TEJ, YCJIOBUN pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIENys MPEeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIWYUH B BUJE



IpeUIOKEHHBIX Ta0bnull U TpaduKOB, JAeJaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEJOBAHMSI,;

NPOBOJANTH KOCBEHHBIE H3MEpPEeHHsS (U3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CUIa TPEHHS] CKOJBKECHHUS,
JaBJIEHWE  BO3[yXa, BBITAJIKMBAIONIAs CHJA, JeHCTByromas  Ha
HOTpYXKEHHOE B JKUJIKOCTh Te€NO, KOA((UUIUEHT MOJIE3HOTO JEHCTBUS
INPOCTBIX MEXaHWU3MOB), CIEeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYKHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIINECS COCYAbl, OapoMmerp,
pblyar, HOJABUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOpPOl HAa WX ONUcaHUs (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX ABJICHUM M HEOOXOJIMMBbIE (HPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU s obecrieueHnss 0€30MacHOCTH TpU oOpalieHny ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaloIEeH cpeie;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HTepHere B
COOTBETCTBHH C 33JaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaIMIO, KOTOpas SIBISIETCA MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 33JlaHU HAYyYHO-MOMYJISIPHYIO
aUTEepaTypy  (QHU3MYECKOrO0  COAEpKAHMS, CIPABOYHBIE MaTEpHAIIBI,
pecypchl cetu VIHTepHeT, BnajeTh NpuéMamMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MHpOpMaAIuu (HU3MUECKOTO COJEPKaHusA, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOLIEHHsI O pe3yibTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHUM, IpPU OTOM TPAaMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATHUUHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauamMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICUCTBUE, YUUTHIBAI MHEHHE OKPYKAIOUIUX.

K xoH1y o0yuenus B 8 kiacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

WCIOJIb30BaTh MOHSTHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUA BELIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBI W HEHACHIIMICHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, TPOBOIHUKH
Y IUDJICKTPUKH, TTOCTOSHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
paznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE U CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAYMBAHUE, KAIlMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TETI0MPOBOHOCT, KOHBEKIIHS, U3JIy4YeHUe),
AIEKTPU3ALMS TEJ, B3aUMOJICUCTBUE 3apsA/IOB, JECUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aMMOJICICTBUE MAarHUTOB, JCHCTBHUE
MarHuTHOTO TOJIsl Ha TMPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAsT WHIYKITUS)
[0 ONHUCAaHUI0 UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (U3WYSCKUX  SBJICHUH B
OKpY’)KalollleM MHpE, B TOM 4YHClIe (U3UYECKUE SIBJICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHXKEHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, uznydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOII0COB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (NMPHU3HAKH) (PU3HYECKUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA TeJI U (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
(uznyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIUIOTa
IJIABJICHUsI, yJENbHAs TeIUIoTa IapooOpa3oBaHus, yJeJIbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOrO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsf,
CUJIa TOKA, DJIEKTPUUYECKOE HAaIpsKEHUE, COINPOTHUBIIEHUE IPOBOJHUKA,
yAEIbHOE  CONpPOTUBIEHWE  BellecTBa, paboTa U MOUIHOCTb
ANEKTPUYECKOr0  TOKAa), TMpPHU ONHWCAHMM MPABWIBHO TPAKTOBAThH
¢bu3nyecKuil CMBICT MCHOJB3YEMBIX BEIUYMH, 0003HAYEHHS] M €IUHULIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUH
CTpPOEHHUS BeIleCTBa, NMPUHLHUII CYNEPHO3UIUU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa sl yyacTKa LEnu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHUs DJHEPruu, IpU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTHUPOBAHHOI'O XAPAKTEPA: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYecKux
iaroB ¢ Oomnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEM;

pemarb pacy€THble 3aJauyd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCHOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIEeHUs 3aJadd, BbIOUpAThb 3aKOHBI W (HOPMYJIBI,
HEoOXOoquMble Al €€ pelIeHHs, NPOBOAUTH PACYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BEIMUYUHBI C U3BECTHHIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOAOB, HCIONb3YSl OINHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsJIKA
IIPOBEICHUS UCCIEN0BAHMSA, A€1aTh BbIBOJbI;

MPOBOJUTH OMbBITHI O HAOMIONECHUIO (PU3WYECKUX SBJICHUU WU
(U3HYECKUX CBOMCTB Tell (KaMWIISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU IpOIEcca OCTHIBAHUS U
HarpeBaHUsl TMpU U3IYYEHHH OT LBETa M3JTydaromen (MOrJIONIAroIIeil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhI KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTpHU3alps TEI W B3aWUMOJCHUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JACHCTBUSA
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEPsiEMbIE MPEANIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTIO
000py10BaHUsl, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUsS]  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pE3yNbTaThl UBMEPEHUN € YUETOM 33JJaHHON aOCONMIOTHOM MOrPEIIHOCTH;
MIPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPYrod C HCHOJB30BAaHUEM MPSMBIX HM3MEpPEHHl  (3aBHCHMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJAW MONEPEYHOIO
CEUEHMSI U y/ACJIbHOIO CONPOTUBIICHHS BEUIECTBA MPOBOJIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIBHONO M NApaJIENbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeJIoKEHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBHUCHUMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MCCIEI0BAHMS;

IPOBOJANTH KOCBEHHBIE HU3MEPEHHUS (PU3UUYECKUX BEIMUYUH (yAeJbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBJIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOMpATh
HKCIIEPUMEHTAJIBbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIUUCIISITh 3HAUEHUE BEJINYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opyIOBaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX omucaHus (B TOM YMHCIIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOAUMbBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOoOpbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (>KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUYECKHX
LEeMnel ¢ MOCIeA0BATENbHBIM U MMAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AJIEMEHTOB 3JIEKTPUUECKUX LIETIEeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HMHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH NP O0pallleHuH ¢ NMpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTHUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (PU3NYECKOrO0 COAEpKAHUS B
HNurepHere, Ha OCHOBE HMEKOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JJaHUN HayYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO COJAEpKAaHMS, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetd MIHTEepHET, BiIafeTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGPOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE INHUCHbMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIEHMUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COlEpKaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU IEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CJIEIUTh 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD TPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIry o0yueHus B 9 Kjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATUSA: CHCTEMa OTCuY€Ta, MaTepualbHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKECHHMS, AehopMaIius
(ympyras, mjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TENO,
LEHTP TSHKECTH TBEPJOrO Tella, paBHOBECUE, MEXAHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CHEKTPbl UCIYCKaHUS U TOTJIONIEHUs, aibda, 0eTa- ¥ raMMa-u3IydeHus,
M30TOIIbI, SiFIEpHAsi SHEPTeTHKA;

paznuuath SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHHE, CBOOOIHOE
NajJiIeHUuE TeJl, pABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, peaKTUBHOE ABI)KEHHE, KojeOaTelnbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JIBIXKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE paclHpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEI0ro cBeTa B
CHEKTP M CJIOXKEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAasl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3JTy4YEHHMsI) IO OMMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MUECKUX SBICHUI B
OKpy>XaromeM Mupe (B TOM 4Yucie (pu3nyeckue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOW CHUCTEMbI, PEAKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIOrMYECKOe JEHCTBHUE BHUJIUMOTO,
yabTpauOIECTOBOTO W PEHTTEHOBCKOTO H3JIYUYEHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHYECKUE JIy4Yd, PaJUOAKTUBHOE H3IIyUCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M YeJIOBeKa), MpHU ITOM NEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PUBHMUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIE CBOICTBA TeN M (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢dbu3nYeckue BENWYUHBI (CpElHssI M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MepeMelleHue, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWia YNPYTrOCTH, CUja TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMS, BEC Tella, HUMIYJIbC TeJla, HUMITYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEPrus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CHKATOU
NPYKWHBI, KHHETHYECKas »SHEpPrus, IOJIHAasg MEXaHU4YecKass >SHEeprus,
NEPUOJ U YacToTa KoseOaHu, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEIOMIIEHUSI CPENIbl), TP ONMHUCAHUU
MpaBUIbHO TPaKTOBaTh (U3UUYECKUN CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI U EIMHULBl (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpapUKK N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3HUYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIMH CHWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI MMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MacCOBOT'O YHCEI



IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMnopod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUI,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (pU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHUS 3aJaud 3alHChIBATh KPATKOE
YCIIOBHE, BBISBISATH HEIOCTAMOIINE WM U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (HuU3nuecKoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOAOB, HCIONb3YSl OINHCAHME HCCIEAOBAHUS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABWIBHOCTh MOpPSIKA
MPOBEICHUS]  UCCIIENOBAaHUS, JIeJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH 1 OIBITOB;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WU
¢bu3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPTrUHU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIBIX KOJ€OaHUH, NPAMOJIMHENHOE PacCpPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsl MpeAMeTa B coOuparoien
JIUH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/nOBaHUs, OMNHUCHIBAaTH XOJ OMNbITA W  €ro  pe3yjbTarshl,
(bopMyIUpPOBATH BHIBO/IBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHEee 3HAaYeHUEe U3MepAeMOl BeNMUYMHBI ((POKYCHOE pPACCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO IPHbOpa);

MPOBOJUTH MCCIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKHUX BEJIUYUH C
MCIIOJb30BaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIXKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEepuoja
KOJI€OaHU MaTeMaTHu4ecKoro MasTHHKA OT JJWHBI HUTU, 3aBUCHUMOCTHU
yrjla OTpaKE€HUs CBETa OT yIJla MaJeHUs U yria MpeJoMJIEHUs OT yria



NaJieHus): IUIAaHUPOBATh HCCIIEOBaHUE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTHU
(dbu3nYecKnX BEIWYUH B BUJE TAaOMUIl M rpadUKOB, J€JaTh BBIBOABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KEHUH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, >KECTKOCTb MPY>KUHBI, KOA(DPUIMEHT
TPEHHSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuoa KojeOaHWi MaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia COOMparoIie JIMH3bL, PaJAMOAKTHBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIIeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHUE BEIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opyIOBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJeNbh aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETp, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TMEPHUCKOI, QoToanmapaT, ONTHUYECKHE CBETOBOJHI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUW M  HEOOXOAuMbIe (puU3MUecKue
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B IIIOCKOM 3€pKajie M cOOMparouieil JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOr0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU 0OpallleHHH ¢ IPUOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3MIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HH(pOpMauu (PU3NUECKOTO COJACPKAHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MyTU ONpEeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(pOpMalMU Ha OCHOBE
MMEIOIUXCSA 3HAHUU U JOIIOJHUTEIIbHBIX UCTOYHUKOB;

MCIOJI30BaTh MPHU BHIMOJIHEHUH YYEOHBIX 3a/IaHUM HAY4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO  COJAEPKAHMs, CIPABOYHBIE MaTEpHAJIbI,
pecypcsl cetu MHTEepHeT, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHbIE COOOLIEHUSI Ha OCHOBE
MH(pOpPMALMU W3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUA,
nyOJIMYHO IPEICTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  HCIOJb30BaTh  W3YYEHHBIN
NOHATUUHBIN anmapar M3y4yaeMoro paszjena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4YETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne
n/n

HaumeHnoBaHue pa3/iesioB U TeEM
NPorpaMMbl

KoanuyecTBO 4acoB

Bcero

KoHTpo/bHBI
e padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypcsl

Pa3nen

1. ®u3uka 1 e€ posib B MO3HAHUHN OKPY:KAIOLIEero Mupa

1.1

®du3mka - HayKa 0 MpUpPoJEe

bu6nunoreka [JOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

1.2

dOu3nyecKkue BEIUINHBI

bu6nunoreka [JOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

1.3

EcrecTBeHHOHAYUYHBI METO/T TO3HAHUS

bu6nunoreka [JOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

Hroro no pazgeny

6

Pasnean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOEHMH BelleCcTBa

2.1

Crtpoenue BeriecTBa

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

2.2

JIBMyKeHHE M B3aMMOJICHCTBHE YaCTHII
BEIECTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/

uchi.ru
yaklass.ru

23

AFpeFaTHI)Ie COCTOsIHHA BCIIICCTBA

bu6nmnoreka [JOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

Hroro no pazgeny

Pa3nen 3. /IBu:keHHe U B3auMoOJeiicTBHE Te

3.1

MexaHnyeckoe IBUKEHNE

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

3.2

Nuepuus, macca, MIOTHOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

3.3

Cua. Buner cun

12

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

Wroro no pazaeny

21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

4.1

[asnenue. Ilepenaya nasineHust TBEpAbIMU
TeJIaMHM, )KUJKOCTSIMH U Ta3aMU

bubmnoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

4.2

JlaBneHue KuJIKOCTH

bubmnoreka [IOK
https://m.edsoo.ru/7f416194



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/

uchi.ru
yaklass.ru

4.3

ATtMochepHoe naBiieHHE

bu6nmnoreka [JOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

44

JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE
B HUX TE€JIO

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

Hroro no pazneny

21

Pa3nes S. PaGora 1 MOIHOCTB. DHEpIus

5.1

PaGora u MOIHOCTE

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

5.2

[IpocTeie MeXaHU3MBI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

5.3

Mexanudeckas SHEpTUst

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

Wroro no pazaeny

12

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/

8 KUIACC

HaumeHoBaHMe pa3iesioB U TeEM
NMporpamMMbl

Ne i/

KoanuyecTBO 4acos

Bcero

KonTpoJbnbie
padoThI

IIpakTHYecKHn
e padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchI

Pa3gen 1. TemioBbie IBJICHUSA

1.1 CtpoeHue 1 CBOKCTBA BEIIECTBA

bubmuoreka [JOK
https://m.edso0.ru/7f416194
uchi.ru

yaklass.ru

1.2 TeroBbIe POLECCHI

21

bubmuoreka [JOK
https://m.edso0.ru/7f416194
uchi.ru

yaklass.ru

Wroro no pazneny

28

Pa3zgea 2. DiiekTpryeckre 1 MArHUTHbIE SIBJICHUSA

21 DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tena

U UX B3aUMOJEUCTBUE

bubnmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

2.2 IToCTOSIHHBIN 2IIEKTPUYECKHUM TOK

20

bubnmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

2.3 MaruuTHbIE IBICHUS

bubnmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

24 DneKTpoMarHuTHasi UHAYKIUS 4 1 X
uchi.ru
yaklass.ru

Hroro no pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 14



https://www.yaklass.ru/
https://uchi.ru/

9 KUIIACC

Ne i/

HaumeHoBaHMe pa3iesioB U TeEM
NMporpamMMbl

KoanuyecTBO 4acos

Bcero

KonTpoJbnbie
padoThI

IIpakTHYecKHn
e padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchI

Pa3zmen 1.

Mexannueckue siBJeHUA

1.1

Mexanndeckoe JABUXKCHUEC U CIIOCOOBI €T0
OIIMCaHUuA

10

bubmuoreka [JOK
https://m.edso0.ru/7f416194
uchi.ru

yaklass.ru

1.2

BzaumonaerictBue Tein

20

bubmuoreka [JOK
https://m.edso0.ru/7f416194
uchi.ru

yaklass.ru

1.3

3aKOHBI COXpaHEHUS

10

bubmuoreka [JOK
https://m.edsoo0.ru/7f416194
uchi.ru

yaklass.ru

Wroro no pazneny

40

Pa3zgen 2. Mexann4yeckue KoJ1e0aHUsA U BOJHBI

2.1

MexaHnuueckue Kojiebanus

bubnmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru

2.2

MexaHuuyeckue BOJIHBL. 3BYK

bubnmmoreka [IOK
https://m.edsoo.ru/7f416194
uchi.ru

yaklass.ru



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/

Hroro no pazgeny 15
Paspnen 3. DiieKTpOMarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
bub6mmoreka [IOK
31 DJIEKTPOMArHuTHOE TOJIE U 6 https://m.edsoo.ru/7f416194
' 3JIEKTPOMATHUTHBIE BOJIHBI uchi.ru
yaklass.ru
Hroro no pazneny 6
Pasnen 4. CBeToBbIe AABJICHUS
bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
4.1 3aKOHBI PaCIpOCTPAHEHHUSI CBETA 6 :
uchi.ru
yaklass.ru
bu6nmoreka [JOK
https://m. .ru/7f416194
4.2 JIMH3BI U ONITUYECKUE TMPUOOPHI 6 DS —todson. ) P61
uchi.ru
yaklass.ru
bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
43 Paznosxenune 6enoro cBera B CIEKTP 3 :
uchi.ru
yaklass.ru
Hroro no pazneny 15
Pa3nen 5. KBanToBBIC SIBJICHUA
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.1 Hcnyckanue u norjioneHue cBeTa aroMOM 4 :
uchi.ru
yaklass.ru
5.2 CtpoeHue aTOMHOTO s/ipa 6 bubmuoreka [JOK



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/

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

yaklass.ru
bubmmoreka [IOK
53 SepHbIe peaKIH 7 1 http's://m.edsoo.ru/7f41 6194
uchi.ru
yaklass.ru
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-0000111a101IM I MOYJIb
bubnuoreka [JOK
6.1 [ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS 9 ) https://m.edsoo.ru/7f416194
' Kypca (usuku 3a 7-9 Kiacc uchi.ru
yaklass.ru
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 17



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/

IHNPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIIOJIB30BATh U3YUCHHBIC TOHATUS

1.2

pasiinyaTth SABJICHHA II0 OMHMCAHUIO HX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILICCKOC SBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYy’KarollleM MHUpEe, B TOM 4Hclie (U3NYECKHE SBIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIAThH

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUI

1.4

ONHMCHIBATh HW3YYCHHBIC CBOHCTBA TeN W (DU3WUSCKUC SIBJICHUSA,
UCTIONB3ysd (U3MYECKHE BEJIMYUHBI, IPH OMUCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUW CMBICI HCIONB3yeMbIX BEIHYWH, WX
0003HAaUCHUS U €TUHULIBI (PU3NYECKUX BEIIMYNH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOWTH TpaUKH  HW3YyYEeHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCJINYHH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa MW  3alliMCbiBaTb €ro MaTCMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PU3MUECKUE SIBICHHSI, TIPOIECCHI U CBOMCTBA Tell, B TOM
Yyyclieé U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATL MMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe M3 1 — 2 JIOTMYECKHMX IaroB ¢ omopod Ha 1 — 2
M3YYECHHBIX CBOMCTBA (DM3MUYECKUX SBIEHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pemarh pacu€THble 3aaud B 1 — 2 NEHCTBUS, UCHOJB3Ys 3aKOHBI U
(bopMyIibl, CBSI3BIBaIONNE (DM3UUYECKHE BETUYUHBI: HA OCHOBE aHaJH3a
YCJIOBUA  3adayMd  3allUMCbIBaTb KpPATKOC  YCJIOBHC, IIOACTABJIATH
¢buznyeckre BeIUYUHBI B POPMYJIIBI M IPOBOJUTH PACUEThI, HAXOIUTH
CIIPaBOYHLIC NTAHHBIC, H€O6XOI[I/IMBIG IJId peUICHUs 3aaa4, OUCHHUBATH

PEATUCTUYHOCTH MOTYYECHHON (PU3UUYECKOM BETNUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPHU TTOMOIIA
(bI/IBI/I‘-IeCKI/IX MCTOAOB, B OIIMCaHHMH HCCICAOBAHHA  BBIACIATH
MpOBEpsieMOE  TPEANojoKeHue  (TUMOTEe3y),  pas3auyarh U
MHTEPIPETHPOBATh MONYYCHHBIH pe3yJabTaT, HAXOAUTh OIIHMOKH B

XOJE OIIbITa, A€JaTh BBIBOJBI 11O €T0 PE3yJibTaTaM

1.9

MPOBOAMTH OMBITHl 1O HAOMIOAEHUI0 (U3NYECKUX SBICHUM WiIH
¢usnyeckux  CcBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe
NPEINONOKEeHUs, CcoOUpaTh  YCTAaHOBKY M3  INPEAJIOKECHHOTO

O60py,I[OBaHI/I${, 3aIIMChIBATh X0/ OIIbITa U (bOpMy.]'IPIpOBaTB BBIBObI

1.10

BBITIOJIHATE TIPSIMBIE M3MEPEHHSI C HCIOJIB30BAHUEM AHAJOTOBBIX U
IU(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKa3aHUS NMPHUOOPOB C YUETOM

3a/TaHHON a0COJIFOTHOW MTOTPEUTHOCTH H3MEPEHUH

IPOBOJUTh  MCCJIEJOBAHME  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYUHBl OT JPYroll C UCIOJBb30BAHUEM MPAMBIX HW3MEPECHUN,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOIO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUs, CIENys PEUIOKEHHOMY IIJIaHy,
¢bukcupoBaTh pPe3yJbTaThl IOJYYEHHON 3aBHUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ IpadUKOB, AeTaTh BHIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUS (PH3UYECKUX BEIWYHMH, CIEHYs
MPeI0KEHHOW MHCTPYKIUU: TPU BBHIOJIHEHUU U3MEPEHUN cOOMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUUCIATH 3HAUYEHHE HCKOMOMU

BCJIIMYHUHBI

1.13

coOmolaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1a00opaTOpPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIUIBI  JEHCTBUS HPUOOPOB U  TEXHUUYECKHUX
YCTPOICTB, XapakTepu30BaTh MPUHLUINBI JEUCTBUS M3YUYEHHBIX
npuOOpOB U TEXHUYECKUX YCTPOWCTB C TMOMOIIBI0 UX ONMUCAHWS,

WCHOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBJICHUN U




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTE TPHUMEPHl (HAXOauTh HWH(MOpMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HM JJisi  oOecrieueHHsi 0€30MacHOCTH TMpU  OOpalieHuud ¢
npuOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUSI 3/IOPOBBS U

coOJII0ICHNS HOPM HKOJIOTMUYECKOT0 MOBECHHS B OKpY Katollel cpee

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(popManuu B ceTu VMHTepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM M NMyTEM CpPAaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OPMAIUIO, KOTOpasl sBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBITIOJTHEHUH yueOHBIX 3a/1aHui
Hay4YHOIIOIYJIIDHYIO ~ JIUTeparypy  (u3uueckoro  copepkaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu HTepHeT, Bnanersb
npuéMaMM KOHCTIEKTUPOBAaHUs TEKCTa, Ipeodpa3oBaHus HH(OpMaLIUU

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

C03/1aBaTh COOCTBEHHBIE KpaTKUE MUChMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHMKOB WHPoOpMauu (QU3NIECKOro
coJiep>KaHusi, B TOM 4ucie MyOiauYHO JeNaTh KpaTKhe COOOIIEHHUS O
pe3ynbratax TPOEKTOB WM YyYeOHBIX HCCICIOBAaHUA, TPU ITOM
rpaMOTHO HCIIOJb30BaTh W3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL[I/ICI>'I

1.19

IIPU BBIIIOJTHEHUN YYEOHBIX MPOEKTOB M MUCCIEAOBAHUN pacHpeaesaTh
00513aHHOCTH B TpyII€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJauyaMu,
CIICIUTH 3a BBINOJIHEHWEM IUIaHA JEHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMIbI, BHICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMOJCHUCTBHE, YYUTBIBAst MHEHHE

OKPY>KaIOIINUX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh IIOHATHA




1.2

pasiinydaTth SABJICHHA IO OMHMCAHUIO HUX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILICCKOC SBJICHUC

1.3

pacro3HaBaTh TNPOSIBIICHHUE H3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpY’KarollleM MHUpEe, B TOM 4Hclie (U3NYECKHE SBJIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUI

1.4

OIHMCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (DU3WUSCKUEC SIBJICHUSA,
UCTIONB3ysd (U3MYECKHE BEJIMYUHBI, IPH ONUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HCIOJIB3yeMBIX  BEJIIMYUH,
0003HAUCHUS U €TMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOWTH TpaUKH  HW3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCJINYHH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa MW  3allMCblBaTb €ro MaTCMaTH4YCCKOC

BBIPAKEHHE

1.6

OOBSICHATH (PU3NYECKHE MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABIIATh NPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD 06'L$ICHCHI/I€ n3 1
— 2 JIOTMYECKHX IIaroB ¢ MOMOIIbK | — 2 M3y4YEHHBIX CBOMCTBA

(bI/I3I/I‘-ICCKI/IX }IBHCHI/II>'I, (I)I/ISI/ILIGCKI/IX 3dKOHa WX 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THble 3aaud B 2 — 3 JEUCTBUS, MCHOJB3Yys 3aKOHBI U
(hopmyIibl, CBS3BIBAIONTNE (DU3NIECKHE BEIMUYUHBI: HA OCHOBE aHAJIN3a
YCIJIOBHSI 33/1a4¥l 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
JaHHBIX Ui PEUICHHs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIHI,
HeoOxoauMBble ISl €€ pelIeHus, MPOBOAUTh Pacdy€Thl U CPABHUBATH
MOJIYUYCHHOC 3HA4YCHUC (bHBPI‘-IGCKOfI BCJIIMYNHBI C MU3BCCTHBIMU

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU THOMOIIH
(U3HYECKUX METOOB, UCTIONB3YS OMMCAHNUE UCCIICIOBAHMS, BBIICIATh
MPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh MPABMWIHLHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI II0 Ha6J'IIO,Z[CHI/IIO (pI/I3I/I‘ICCKI/IX SIBIICHUN WU

(U3MYECKUX  CBOWCTB  Tel:  (OpMynIHpoBaTh  TPOBEpPSEMbIC




MPENIoJIOKEeHNs, coOUpaTb  YCTAHOBKY M3  IPEIJIOKEHHOIO

o6opyz(013aHI/m, OIIMChIBATh XO OIIbITa U (I)OpMYJ'II/IPOBaTB BBIBObI

1.10

BBIIIOJIHATBH IPSIMBIE M3MEPEHUS C HUCIOJIB30BAHUEM aHAJIOTOBBIX
puOOPOB U AATUYUKOB (PHU3MUECKUX BEIUYUH, CPAaBHUBAThH PE3YJIbTAThI

M3MEepeHUi ¢ y4€TOM 3a1aHHOM a0CONOTHOM MOTPEITHOCTH

MPOBOANWTHh  HCCIEJOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UYECKOU
BEJIIMYUHBI OT JPYroil C MCIOJb30BAaHUEM TMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJIOBaHKUE, COOMpaTh YCTAaHOBKY U BBIMOJHATH
U3MEpEeHUs, CIeAys MPeaoKEHHOMY  IUTaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJAE TaOMUIl U rpadHKoB,

ACJIaTh BBIBOJALI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TPEeNJIO)KEHHOW HWHCTPYKLUMH, M  BBIYUCIATH 3HAYEHUE

BCINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH mpu pabore ¢

1a00opaTOpHBIM 000py10BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JIEHCTBUA HW3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX OIMCAHUA, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABICHUH U HEOOXOJUMBbIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTHIC TCXHUUYCCKHC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I Mo CXeMaM N CXCMATUYHbBIM PpUCYHKaM, COCTABJISAITH CXCMBbI
QJICKTPHUICCKUX I_IGHefI C TMOCJICOAOBATCIILHBIM W  IapaJlJICIIbHBIM
COCAMHECHHUEM DJICMCHTOB, pasindas YCIIOBHBIC 0003HaYCHU

QJICMCHTOB JJICKTPUYICCKUX Lemnei

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MpHUMEpax)
MPAKTUYECKOT'0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM i1 obecriedeHus O€30MacHOCTM TpH  OOpallleHHH C
npuOoOpaMy U TEXHUYECKUMH YyCTPOWCTBAMHU, COXPAHEHUSI 3/J0POBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOT'O ITOBCIACHUS B Oprn(anmeﬁ cpeac

1.17

OCYILECTBIIATh MOUCK MH(OpMaIK GU3NIECKOTO COJACPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUNW W INYTEM CpaBHEHUS
JONOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATh HH()OPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM




1.18

UCIOJIb30BaTh IPU  BBHIMOJIHEHUH YYEOHBIX 3a/laHuil  Hay4yHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOro COJepKaHus, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceTh VIHTepHeT, BnageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MMCHMEHHBIC M KPATKUE YCTHBIC COOOIIEHUS,
000011asi nHGOpPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB (HHU3UIECKOTO
COJIEp’KaHusl, B TOM YHCIE MyOJIMYHO NPEICTABISTH PE3yJIbTaThI
MPOSKTHON HWJIM HCCICIOBATEIIbCKONW JICATEIBHOCTH, IPH ITOM
IPaMOTHO HCHOJb30BaTh W3YyYCHHBIM MOHATUIHBIA ammapar Kypca

(U3KKH, COPOBOKIATh BBICTYINIEHUE MPE3eHTallue

1.20

IIPU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (pu3mueckux
MPOILIECCOB pacrpeiessaTh 00S3aHHOCTU B TpyIIe B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIAWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTHUPOBaTb  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTH TPYIIBI, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJECHCTBUE,  IPOSABIAA  TOTOBHOCTB

pazpemats KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NMPOrpPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBLIC ITOHATHUA

1.2

pa3jindaTth SBJICHHUA II0 OINMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I?,I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpY’KalollleM MHpe, B TOM 4Hucie (U3NUECKUe SBICHUS B MPHUPOJE,
IIPU 3TOM TMEPEBOAMUTH MPAKTHYECKYIO 33a/1a4y B Y4eOHYIO, BBIIEIATH

CYIIIeCTBEHHBIC CBOMCTBA (NMPU3HAKHN) (PU3HUECKHUX SIBJICHHUM

1.4

OIIMChIBATh H3YYCHHBLIC CBOMCTBA TE€l WU (bHBH‘leCKI/IC SIBJICHUS,
HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI, NpPU OINHUCAHUN TIPABUIIBHO
TPAKTOBATbH (1)I/ISI/I'-IGCKI/II\/JI CMBICJI HCIIOJIB3YyEMBIX BCJIINYHH,

0003HAYCHUS U CIAMHUIIbI (I)I/I3I/ILIGCKI/IX BCJIIMYMH, HAXOOUTH (l)OpMy.]'ILI,




CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYyTUMHU
BeTMYMHAMHU, CTPOWTHh  TpauKu  HM3yYEHHBIX  3aBUCUMOCTEU

(hbUBUYECKUX BEITUYUH

1.5

XapaKTEPU30BaTh CBOMCTBA T, (U3MUECKUE SBJIICHHUSI U TPOIECCHI,
WCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMyJIMPOBKY 3aKOHa M 3alMCHIBATh €r0  MaTeMaTHYeCKOe

BBIPA’>XCHHUC

1.6

OOBSICHATH (PU3NYECKHE NPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIAroB € IMOMOILIBI0 2 — 3 H3Y4YEHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIC 3adadd (OMUpAIOIIUMEcs Ha CUCTeMy U3 2 — 3
YpaBHEHMI), HUCHOIb3Ysd 3aKOHBI M  (OPMYIBI, CBS3BIBAOLIUE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3a/Ia4yd
3alHChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBbIE
JUISL PEIICHUs], MPOBOJUTH PACUYETHl W OLEHHBATH PEATHCTHYHOCTH

IMOJIYUYCHHOT'O 3HAaUCHUA (I)PI3H‘ICCKOI>'I BCJINYHHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh MpPU TOMOIIN
(GU3MYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIICHAOBAHUS, BBIICIATH
[IPOBEPSAEMOE NPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOpPsAKA
MIPOBEJCHUS] UCCIICOBAHUSA, JEJIaTh BBIBOJBI, HWHTEPIPETUPOBATH

PE3yJIbTAThI Ha6J'IIOI[eHPII>i H OIIBITOB

1.9

MPOBOANTH OMBITHl IO HAOMIONCHUI0 (UBNYECKUX SBICHUA WIH
(U3NYECKUX CBOMCTB TENl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 000OpyAOBaHHUSA, OMHCHIBATH XOJl OMbITA U €ro

pe3yabTaThl, GOPMYITHUPOBATH BHIBOIBI

1.10

NPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX HW3MEPEHUid,
OTIpedessisl CpelHee 3HaueHHWEe H3MepsieMol BenmuuHbl (pokycHoe
paccrosiHue cobOuparomeil JuH3b), 000CHOBBIBaTH BBHIOOP croco0a

M3MepeHus (U3MepUTENbHOTrO Ipubopa)

IIPOBOAUTE HCCICIOBAHUC 3aBUCHUMOCTECH (1)I/I3I/ILIGCKI/IX BCJIIMYHUH C
HCIIOJIb3OBAHHUEM TIPAMBIX I/I3MepeHI/II>'II IIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITEJILHO CcOOUpaTh YCTAHOBKY, (DUKCUPOBATh DPE3YJIbTaThl




HOHy‘I@HHOﬁ 3aBHUCHUMOCTH (bmnqecxnx BCJIIMYHUH B BUJC Ta6J'II/IHI/I

Fpa(bI/IKOB, ACJIaThb BBIBOABI 11O pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3MYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeays MPEIIOKEHHON WHCTPYKLWH,
BBIYUCIIITh 3HAYEHUE BEIWYUHBI WM AHAJIU3UPOBATH IIOJyYCHHBIE

PE3yNbTaThI ¢ YU4ETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHU

1.13

CO6J'IIOI[8_TB InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC TNPHU3HAKK HM3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKIOHHas

MOJIEJIb aTOMHOTO SIIpa

1.15

XapaKTepu30BaTh MNPUHIUINbBI JIEHCTBUA HW3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOHMCTB C OINOPOM HA MX OIMCAHMS, HCIONIb3YS
3HaHHA O CBOMCTBaX (DU3MYECKUX SBICHUH U HEoOXOoauMbIe

(I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEIIEHUH Y4eOHO-NPAKTUYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUS U300paKEHUH B IJIOCKOM

3epKaJie U COOMPAIOIIEH TUH3E

1.17

NPUBOJNUTh TMPHUMEPHl (HAXOAWTh HH(DOpPMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCTIOIb30BaHUS (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM i1 oOecrieueHHsi 0€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3[I0OPOBBS U

coOJII0ICHNS HOPM HKOJIOTMYECKOTO MOBEICHHUS B OKpY Karollel cpee

1.18

OCYIIECTBIIATh MOUCK UHPOpMaK GU3NUYECKOTO COJIEPIKaHUS B CETU
WHuTepHeT, caMocTosSTeNnbHO (OpMYJIHpYys IOMCKOBBIA  3aIpoc,
HaXOJUTb IyTH  OIpPEIEICHHUs]  JIOCTOBEPHOCTH  IOJYyYEHHOU
MHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIIOb30BaTh TPU  BBIMOJHEHUHM Y4YEOHBIX 3aJaHUN  HAay4dHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOrO COAEpkKAHMS, CIPaBOYHBIC

Marepuaibl, pecypcbl cetu  MHTepHer; BiajeTrb  npuémMamu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAaKOBOM CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE HH(pOpMAMM M3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOro
coJiepKaHusl, MyOIMYHO MPEICTaBIATh Pe3yJbTaThl MPOEKTHON WM
HCCIEAOBATEIBCKOM  JEATENBHOCTH, INPH  3TOM  TPaMOTHO
UCIIOJIb30BaTh N3YYCHHBIN NOHATUIHBIN anmapaT u3y4aeMoro paszena
(GU3MKH W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMeld ¢ yd&ToM

0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

1.21

MIPYU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEIOBaHHUM (pu3mueckux
MPOLIECCOB PaCHpPENeNsITh 00sI3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMH  3aJla4aMH, CJICAUTh 3a BBIIOJHCHUEM IUIaHa
JNEUCTBUA U KOPPEKTUpOBaTh  €ro, aJeKBAaTHO  OIICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

pazperath KOHQIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aeia

Koxa

JJEMECHTA

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOILIETO MHUPA

1.1

duszuka — Hayka O Impupouac. SBnenus MpUupoOabl.
dusnueckue SIBJIICHUS: MEXaHUYCCKHUC, TCIIJIOBBIC,

QJICKTPUICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbBL.  M3Mepenwe  usmueckux
BenmuuuH.  @usnueckue  npubopel.  [lorpenrHocTsb

U3MepeHnii. MexXayHapoaHas CUCTEMA €IMHHI]

1.3

ECTGCTBCHHOH&Y‘IHLIﬁ METOA IIO3HAHUA: Ha6JHOI[eHI/IC,
MMOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHIKCHUC THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, O0OBsICHEHHE

HAOJIFOAEMOTO SIBJICHUS

1.4

Onwucanue GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:

N3MmepeHne paccTosTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenre pa3MepoB MaJIbIX TEN.

N3mepenue TtemmepaTypbl NpU MOMOLIM >KMIKOCTHOIO

TEPMOMETPA U JaTYMKA TEMIIEPATYyPhI

ITEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.

2.1 OnpITbl,  OKa3bIBAIOLIME  JHUCKPETHOE  CTPOEHHUE
BElIECTBA
JBuxenne uvactun —BemectBa. CBA3b  CKOpPOCTHU

2.2 NBIDKEHUSI dYacTul] ¢ TemmepaTypod. bpoyHoBckoe
nBkenue, nuddyzus

23 B3aumoneiicTBue yacTull BeIIeCTBa: IPUTSIKEHUE U

OTTAJIKMBAHHUC




24

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTATUYECKHX)  TEll.
B3aumocCBsI3p Mexy CBOWCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOBI

2.6

[TpakTrueckue pabOTHI:

Ounenka pauaMeTpa aToMa METOAOM  pAaoB  (C
UCTIONIb30BaHueEM (oTorpaduii).

OnbITH IO HAOTFOICHUIO TETUIOBOTO PACITUPEHHSI Ta30B.
OnbIThI o 00OHapyKEHUIO necTBus CHIl

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBUDKEHUE U B3BAUMOJIEMCTBUE TEJI

11 Mexanunueckoe JIBIOKECHHE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JIBUKCHHE
32 Ckopoctb. CpenHsst CKOPOCTb IPU HEPABHOMEPHOM
' JBWKEHUU. Pacuér myTH U BpeMEeHM JIBU>KECHUS
SBnenne uHepuuu. 3aKOH MHepUMHU. B3anmMopeiictBue
33 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JIBMXKEHMS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHOoCTh BeniecTBa. CBA3b INIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €MHMIIE 00bEMA BEILIECTBA
3.5 Cuita KaKk XapakTepUCTHKA B3aUMOJICHUCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢
' IIOMOILBIO TMHAMOMETpPA
37 SBnenue TAroreHus u cuia TspkecTu. Cuia TSKECTH Ha
' JIpyrux mianerax. Bec tena. HeBecomocTh
33 Cuna tpenusa. TpeHHE CKOJIBXEHHS U TPEHHE IMOKOS.
' Tpenue B npupoJIe U TEXHUKE
1.9 CrnoxxeHue cui, HaNpaBlIEHHBIX [0 OJHOM IPSIMOH.
' PaBHOpelcTBYIOIIASA CHIT
3.10 [IpaxkTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS

(mapm(a B KHUIKOCTH, MOIACIIN SJICKTPHUYICCKOT'O




aBToMoOWIs u Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJIBKEHHsS Opycka WIM IIapuka TI0
HaKJIIOHHOM  1uiockocTu.  OmpeneneHue  IIOTHOCTH
TBEPIOTO Tema. OnbITHI, JIEMOHCTpUPYIOLIHE
3aBHCUMOCTh pacTsKkeHus (aedopmaruu) mpy>KuHbBl OT
OPWIOKEHHON  cuibl.  ONBITBL, JAEMOHCTPUPYIOIINE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHHS OT Beca Tejla U

XapaKkTepa CONMPHUKACAIOIIINXCS HOBCpXHOCTCﬁ

OusnuecKue SIBICHUSI B IPUPOE: MIPUMEPHI ABUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHUBOH NPHUPOJE,
NeMCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE
3.12 TexHnyeckue ycTpoiucTBa: AMHAMOMETP, IOJIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUIKOCTE 1 TA30B

HaBnenne TBEpAoro Tena. CrocoObl yMEHBIIEHUS U

1 YBEITUYCHUS TABICHUS
47 JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT 00bEMa,
' TeMIepaTypbl
43 [lepenaua naBneHus TBEPABIMU TEJIAMH, KUIKOCTIMU U
. rasamu. 3akoH Ilackans. [TneBMaTHueckre MalllMHBI
3aBUCHMOCTh  JABJIICHUS JKUAKOCTH OT TIyOUHBI
4.4 ['unpocratuaeckuii mapagokc. CooOIIaroIIMecs: COCy/Ibl.
I'mapaBnuueckre MeXaHU3MBI
Atmocdepa 3emnu u atmocepHoe naBnenue. Ipuunnel
45 CyIIECTBOBaHUS BO3AYIIHOW o0o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJ] YPOBHEM MOPSI
46 W3mepenne armocdepHoro nasneHus. [lpubopst ans
' HU3MEpPEHHs aTMOC(EPHOTO JaBICHUS
JlelictBue XKUAKOCTH M Ta3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 [1naBanue ten. BoznyxonnaBanue
4.9 [IpakTuyeckue pabOTHI:

Wccnegopanne 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TMOTrpYyXEHHOWM B IKHAKOCTH YacTH Teja.
Ornpezenenne BbITAIKUBAIOIIEH CUIIbI, IEUCTBYIONIEH Ha
TEJOo,  MOrpy:k€HHOe B  KUIKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKHUBAIOUIEH CHJIbI, JEHCTBYIOLIECH
HAa TEIO0 B IKUIKOCTH, OT Macchl Tena. OMmbITHI,
JEMOHCTPHUPYIOIIME  3aBUCHMOCTh  BBITAJIKHMBAIOLIEH
CWJIBI, IEHCTBYIOIICH HA TENO B JKUAKOCTHU, OT 00BEMA
MOTPYKEHHOM B KUIKOCTh YaCTH TeJa U OT IUIOTHOCTH
JKAJIKOCTH. KonctpynpoBanne  apeomerpa Wi

KOHCTpYUPOBaHHE  JIOAKM U  OIpelelieHue  eé

rpy30001bEMHOCTH

Ousnyeckue  SBICHUS B MPUPOJE:  BIUSHUE
4.10 aTMoc(epHOTro aBJICHS HA )KUBOW OpraHU3M, TJIABAHUE

pBIO

TexHuyeckue yCTpOMHCTBa: cooOUIarOMIMecs COCYIbI,
411 YCTPOMCTBO BOJONPOBOJAA, THUIAPABIWYECKUN IIpecC,

MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanunueckast pabota
5.2 Mexanuyeckast MOITHOCTb
53 [IpocThie MeXaHWU3MBI: pblYar, OJIOK, HaKJIOHHAs
' m1ockocTh. [IpaBuiio paBHOBECUs pblyara
54 [TpumeHeHue paBuiia paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwino»  MexaHuku.  Koaddunment
5.5 II0JIE3HOTO JENCTBHUS MEXaHU3MOB. IIpocTtsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHnanbHas SHEPTUU TeJla, MOJHATOrO HaJ 3eMIIEH
5.7 Kunerndeckas sHeprus
5 g [Tonnas mexaHuueckass SHeprus. 3aKOH HU3MEHEHUS U
' COXpaHEHHUs MEXaHWYECKON IHEPTUN
5.9 [TpakTrueckue paboTHI:

Onpenenenue pabOThl CHIIBI TPEHHS MPU PABHOMEPHOM

JBMOXKCHUM TEJla II0 FOpHSOHTaHBHOfI IMOBCPXHOCTH.




Uccnenosanue YCIIOBUM paBHOBECHS pbryara.
Wsmepenne KIIJ[ HakimonHoM miockoctu. M3ydenne

3aKOHAa COXpaHCHUA MEXaHUYEeCKOH SHEPTrun

dusnyeckre SBICHUS B mnpupoaec: pblHaru B TCIIC

5.10
YyeJI0BeKa
TexHuueckue yCTpOMCTBA: pblUar, IOABWKHBIA U
5.11 HETMOABUKHBIM OJOKHM, HAKIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUS
pa3nena 3JIeMEeHTA
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI  MOJEKYJISPHO-KMHETHYECKOU
61 TEOpUM CTPOEHHUs BellecTBa. Macca ©  pa3mepbl
‘ Mosiekys.  OmbITBI, TOATBEPXKIAIONIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUHU
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocrosiHUI BemecTBa. Kpucrammmueckue u amopdHbie
Tena
OObsicHEHHE CBOMCTB ra3oB, KUIKOCTEH U TBEPABIX TEI
6.3 Ha OCHOBE [IOJIOKEHUN MOJEKYISIPHOKMHETHYECKOM
6
TEOpUH
6.4 CMaunBaHUe U KaNWJUISIPHBIE SBJICHUS
6.5 TemnoBoe paclIMpeHne U CKATHE
66 Temneparypa. CBs3b TeMmmeparypbl €O CKOPOCTBIO
‘ TEIJIOBOI'O JBMIKCHMS YaCTHI]
67 Baytpennss sneprusi. CriocoObl B13MEHEHUSI BHYTPEHHEH
. SHEPTHUH: TEIJIoNepeaaya U COBEPIICHUE padOThI
6.8 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,
' W3IIyYeHUE
6.9 KonnuectBo  TemioTrel. YaenpHass — TEIIOEMKOCTH




BEIECTBA

TemnooOMeEH H TEIIOBOE paBHOBECHC. ypaBHeHI/Ie

6.10
TEIUIOBOTO OanaHca
611 [InaBneHne u oTBEp/IEBaHNE KPUCTAIINYECKUX BEILECTB.
' VY nenbHas TEIIIOTa IUIABJICHUS
[TapooOpazoBanne 1  KoHJeHcauus. Vcnapenwue.
610 Kumenne. VYaenpHas  TemoTa  mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATyphbl KUIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 Bnaxnocts BO31yxa
6.14 DOHeprus TOMIUBA. Y IebHAsI TEIIOTa CTOPaHUs
[Ipunnuner  padotel  TermoBeix — asuratenei  KIIJ]
6.15 TEIJIOBOTO ABuratens. TemioBble ABUTaTeNM W 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAILEHUS YHEPTHH B TETIJIOBBIX
6.16
rpoleccax
6.17 [TpakTryeckue paboTHI:

OneIThI 1o 00HapyKEHUIO JefcTBUS cui
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OneITel 1O BBIPAIIMBAHUIO KPUCTAIOB MOBAapEHHOU
COJIM WJIU caxapa.

OnbITl O HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS ra30B,
AKHUJIKOCTEN U TBEPABIX TEII.

Omnpenenenve AaBlieHUs BO3yxa B OajsIoHe IIPUIIA.
OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh JIaBIICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WK OXJIAXKICHHS.
[IpoBepka rumoTe3bl JUHEHHONW 3aBUCHUMOCTH JJTMHBI
CTOJIOMKA >KHJIKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEeMIIepaTypsbl.

HaGmtonenne m3MeHeHHs BHYTpPEHHEH SHepruu Teia B
pe3yJnbTare Temonepeaadn 1 paboThl BHEITHUX CHIIL.

HCCJ’IGI{OB&HI/IC SIBJICHUS TEII000OMeHa IIpru CMCIIMBAHUN




XOJIOJTHOM Y TOPSIYEH BOBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOI[Oﬁ HpI/I TGHHOOGMGHC C HaneTLIM METAJNIMYCCKUM
LIUJIAHIAPOM.

Onpenenenne yeabHOW TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue mporiecca uCrapeHusl.

OnpeneneHHe OTHOCI/ITGHLHOI\/JI BJIAKHOCTHU BOBI[yXEl.

Omnpenenenue yaeapHON TEMIOTHI IUIABICHHUS JIbA.

6.18

dusnyeckre SBICHUS B MPHPOJAE: MOBEPXHOCTHOE
HATSDKEHME W KaMWUSIpHBIE SIBJICHUST B TPUPOJIE,
KpUCTaJIIIBl B IpUpoe, usinydenue CoiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHera.

6.19

TexHudyeckue  ycTpoWcTBa:  KalWUIAPbL, INPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >KMJKOCTHBIH TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETp, MapoBas TypOuHA,

ABUTATCIIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poga 371eKTpUUECKUX 3apsI0B
B3aunmopeiictBue 3apsibkeHHBIX Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOZAEHUCTBHSI 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXTy TeJIaMH)
DinekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTrO

7.3 nons. [IpuHIMI cyneprno3unuy >MEeKTPUUYECKUX MoJei
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenun »snexkTpuyeckux 3apsoB. OJIeMEHTapHBII

7.4 anekTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBogHukM 1
TUDIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

7.6 DnexTpuyeckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS

SJICKTPHUYCCKOI'O TOKaA. HcTouHnKH TOCTOSTHHOT'O TOKA




HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPHUUYECKHUH TOK B
KUIKOCTSAX U razax
o Onexktpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ConpotuBienne IIPOBOJIHUKA. Y nensHOE
' COIIPOTUBIICHUE BEIIECTBA
7.10 3axon OMa U1 ydacTKa Lenu
[locnenoBarenpHOE MW MapajuielibHOE  COEIMHEHHE
7.11
MIPOBOJIHUKOB
PabGota W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DneKTpuyYecKue Ienu U TOTPEOUTENH BIEKTPUYECKOU
' sHepruu B ObiTy. KopoTKO€ 3aMbIkaHue
[TocrossuHbie MarHuThl. B3amMoaelcTBUE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHuTHoe mojie 3eMJM U €ro
' 3HauYEHME JUIS )KU3HU Ha 3eMIie
716 OmnpiT Opcrena. MaruuTHoe 1oJie 3IEKTPUYECKOro TOKa.
' [IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JleficTBe MarHUTHOTO TMOJsi Ha TNPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTedb MOCTOSIHHOIO TOKa. Mcmnonbs3oBanue
. AJIEKTPOJIBUraTeNel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
Oneitet  @apanes.  SIBiaeHHE  3IEKTPOMArHUTHOU
7.18
nHaykuud. [Ipasuno Jlenna
DJIEKTPOreHeparTop. Crioco6b1 MOJTy4YEeHUS
7.19 AJIEKTPUYECKONH  DHEPrum. DJIEKTPOCTAaHLIUM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
7.20 [IpakTuueckue padbOTHI:

OMnbITH 110 HAOTIOACHUIO DJICKTPU3AIIUN TEJT MHIYKIIHEH

" IpH COIIPUKOCHOBCHUU.




UccnenoBanue neMCTBHUS BIEKTPUYECKOTO TOJS  HA
MIPOBOJIHUKY U TUDJIEKTPUKH.

COopka u mpoBepka palbOTHl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAIPsHKCHUS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepe3
pPE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOpPA U HAIPSKEHUS
Ha PEe3nCTOpE.

OnbITHI, JIEMOHCTPHPYIOLIUE 3aBHCUMOCTh
AJEKTPUYECKOTO COINPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJI0LIa/I1 TONIEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuiaa CIOXKEHUS HANPSHDKEHUW  TPHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIBI TOKa MPU NapalieIbHOM
COeNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO0 Yepe3 Ppe3ucTop.
OnpenesieHHe  MOIIHOCTU  3JEKTPUYECKOIO  TOKa,
BBIIEIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HaIpsIKEHUS
Ha Heil. Onpenenenue KII/ narpesareins. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOrO MOJs MOCTOSIHHBIX MarHUTOB MIPHU
UX Oo0benMHEHHMM W pazaeneHun. McciemoBanue
JNEUCTBHUS SJIEKTPUYECKOrO0 TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPHUPYIOLIUME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYLIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HampaBlieHUs TOKa B Karymke. M3ydeHue

JIEHCTBUST MarHUTHOTO TOJIS Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue U U3yueHHe paboThI
JJIEKTPOABUTaTEIIA. N3smepenue KILJ
ANIEKTPOJBUraTeIbHON  ycTaHOBKM.  OmBITBI 1O

HUCCICOOBAaHUIO SIBJICHHUA SHGKTPOMaFHHTHOﬁ WHAYKOWUH:

HCCIEOBAHNE HW3MEHEHUM 3Ha4YeHUs u HallpaBJICHUA




HHAYKIOIXMOHHOI'O TOKa

@dusnueckue SBJICHUS B TPUPOJAC: DJICKTPUUCCKUE
ABIICHUS B  aTMocdepe, dSJIEKTPUUYECTBO  KHUBBIX
7.21 OpraHU3MOB, MAarHUTHOE T0JIe 3eMJId, Jpei( TOJOCOB,
POJIb MATHUTHOTO TIOJIS JIJISL KU3HHU Ha 3emiie, TOJISIPHOE

CHAHUC

TexHuueckue yCTpPOMCTBA: 3JIEKTPOCKOIL, aMIepMerp,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUYECKON DHEPIruu,

AJIEKTPOOCBETUTENbHBIE  TPUOOPBI,  HarpeBaTeNbHbBIE

722 ANEKTPOIPUOOPHI (mpumepsr), 3JEKTPUUYECKUE
MPEAOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOJBUTATEb
MTOCTOSIHHOTO TOKa, TeéHepaTop MOCTOSTHHOTO TOKa
9 KJIACC
Kon
paszuen Kog snementa [IpoBepsiemble 371EMEHTHI COAEPKAHUS
a
8 MEXAHUWYECKUE ABJIEHU A
g1 Mexannueckoe JBWXEHUE. MarepuanbHas —TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTEILHOCTh MEXaHUYECKOT'O JBHIKEHHUS

8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE TBUKEHHE
HepaBHoMepHOe mnpsimonuHeiiHoe nBuxkeHue. CpenHss

8.4 W MIHOBEHHas CKOPOCTb Tejla IMPU HEPABHOMEPHOM
JIBIDKCHUN

a5 YckopeHue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE

' JIBIDKCHHE

8.6 CsoOoanoe magenue. OnsITel [anuies
PaBHoMepHOe aBMKeHHE MO OKpykHOCTH. [lepuon u

8.7 gactoTa oOpamieHus. JIuHelHas W yriioBas CKOPOCTH.
[lenTpoCcTpeMUTENBLHOE YCKOPEHUE

8.8 [Tepssrii 3akoH HproTOHA




8.9

Bropoii 3akon HetoTona

8.10 Tpernii 3akon HeroToHa

8.11 [TpuHIIMTT Cyneprno3uIuu CUJT

8.12 Cuna ynpyrocru. 3akoH ['yka

8 13 Cuna TpeHus: cujla TPEHUS CKOJBXKEHUS, CHJIa TPEHHS
' MOKOS1, APYTHE BUBI TPCHUS

S 14 Cuma TSOKECTH ¥ 3aKOH BCEMHPHOTO TATOTCHHS.
' YckopeHnue cBOOOIHOTO MaieHuUs

%15 Jewxenne tuaner  Bokpyr  Comnma.  Ilepsas
' KocMHu4ecKasi ckopocTb. HeBecoMocTh U eperpysku

S 16 PaBHOBecue maTepraibHON TOUKH. AOCOIIOTHO TBEPIOE
' TEJ0

%17 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHOM OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmmynse Tena. Usmenenue ummynbca. UMIynbe cuib

8.19 3aKOH COXpaHEeHMsI UMITyJIbCa

8.20 PeakTuBHOE IBHKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

82 PabGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTuu 1 paboThl

823 [loTenumanbHass dHEpPrus Tena, MOJHATOIO  HaJ
' MTOBEPXHOCTHIO 3eMJIN

8.24 [ToreHimanbHas SHEPTUs CHKATOW MPYKUHbI

Kunernyeckas sneprus. Teopema 0 KUHETUYECKOU
8.25
SHEPTrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU
8.27 [IpakTuueckue padbOThI:

Omnpenenenue cpeaHel CKOPOCTU CKOJBXKEHHsS Opycka
WIM JIBWKEHUS IIAapUKa II0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenrue yCKOpeHUs! Tella MPH PaBHOYCKOPEHHOM
JIBU’KEHUHU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BpPEMEHHM IpU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4albHON CKOPOCTH.

[IpoBepka TUIIOTE3bl: €CIM IPU PABHOYCKOPEHHOM




JIBUKEHUH 0€3 HadyaJbHOW CKOPOCTH IYyTH OTHOCSTCS
KaKk psa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CHJIBI HOpMaJbHOTO JaBieHus. OmnpeneneHue
kod(dduimenta TpeHUs ckoibxkeHus. OmnpenencHue
KECTKOCTH TMpykuHBL. OnpeneneHue padOThl CUIIBI
TpeHUsd TIIpU pPABHOMEPHOM [BIDKEHMU Tela II0
TOpPU30HTAILHON TOBepXHOCTH. OrmpenesneHue padoThI
CUIBl  yOpyroctTd  mpu  moabéMe  rpysa ¢
UCIIOJIb30BAaHUEM  HETMOJBIKHOTO U TOJBUKHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: NMpujrvBbl U OTJIMBBI,

8.28 nBkeHrue TiaHeT COJHEYHOW CHUCTEMbl, PEaKTHUBHOE
JIBU’KEHUE KUBBIX OPTAaHU3MOB
229 TexHuueckue  yCTpOWCTBA:  COUAOMETP, JaTYUKHU

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarensHoe JABUIKCHUC. OCHOBHEBIE XApaKTCPUCTUKHU

> KOJIeOAHUH: TIEPHOJ], YaCTOTa, AMIUIUTY 1A
02 Maremarnueckuit u IIPY>KAHHBIN MasITHUKHU.
' [IpeBpareHue sHEpruu Npu KoueOaTeIbHOM IBHKEHUU
93 3aryxawomue KosieOaHus. BbIHYy»XJeHHbIE KOJeOaHMUs.
' Pe3onanc
Mexanudeckue BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHele W momnepedHsle BOJIHBL. [[1MHA BOJHBI U
' CKOpPOCTb €€ paclpocTpaHeHHs. MeXaHn4eCKUe BOJIHBI
B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. [']poMKOCTH M BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 NHdpa3Byk u yInbTpasByk
[TpakTuueckue paboOThI:
OmnpeneneHue 4YacToThl M TNepHoAa  KoJjeOaHHiA
9.7

MaATEMAaTUYCCKOIoO MassiTHHUKA.
OHp CACIICHUC YaCTOThbI n nepuoaa KoJIeOaHMH

IMPYXUHHOI'O MasgdTHHUKA




WccnenoBanne 3aBHCHUMOCTH TE€pUOaa  KoJieOaHUH
MOABEIIEHHOTO K HUTU TIpy3a OT JUIMHBl HUTH.
UccnenoBanme 3aBUCHUMOCTH TEepUOaa  KoJieOaHUH
MPYXKUHHOTO MasTHHKAa OT Maccel Tpysa. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJieOaHMi rpysa,
MOBEIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH

npy>XuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

duznyeckue SBJICHUS B npupoac: BOCIIPUATHC 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPSICCHHE, CEUCMUYECKUE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIOJB30BAaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ'IGKTpOMaFHI/ITHOC IIOJIC. SHCKTPOMEIFHI/ITHBIG BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas mpupoja cBera. CKOpOCTb CBETa.
' BonHoBEIe cBoliCTBa cBETa
10 [TpakTuueckue paboOThI:
10.4 W3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOWIIBLHOTO TeedoHa
dusuueckre SBICHUA B MPUPOJE: OHOIOTHUECKOe
10.5 JeficTBUe BUJIUMOTO, yIBTPadUOIETOBOTO u
PEHTTC€HOBCKOTO M3ITyYSHHUI
10.6 TexHuuueckue YCTpOICTBA: HCIIOJIb30BaHHUE
. AIIEKTPOMATrHUTHBIX BOJH JJIsSi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
11.1 JlyueBast mozenb cBera. IcTouHMKH cBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
13 OTtpaxenne ceta. [110ckoe 3epkano. 3aKOH OTpakKeHUS
' cBeTa
11.4 [Ipenomnenue cBeta. 3aKOH MNPEIOMIICHHS CBETa.
ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop tydeit B tuH3e




11.6

Ontuyeckass cuctema (QoToamnmapara, MHKPOCKONA H

TCIJICCKOIIa

I'ma3 kak onruyeckas cucreMa. bnu3opykocTs U

11.7
JTATbHO30PKOCTh
118 Pasnoxxenue Oenoro ceeta B cektp. OnbiTel HploTOHA.
. CrnosxeHue crieKTpanbHbIX LIBETOB. Jucnepcus ceera
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yrjia  OTPaKCHUS
CBETOBOIO JIy4a OT yIJIa IIa/ICHNUS.
N3ydyeHne xapakTepUCTHK H300pakeHUs IpeiMeTa B
TJIOCKOM 3epKae.
HccnenoBanue  3aBUCHUMOCTH  yIjla  IPEIOMIICHUS
CBETOBOI'O JIy4a OT YyIJIa MaJieHHs Ha FPaHULE «BO3IYyX —
11.9 CTEKJIO».
[Tonyuenne u3o0pakeHUH C TMOMOIIBIO coOMparomien
JIUH3BL.
Omnpenenenne (QOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMparoLei JINH3HI.
OMnBITH IO Pa3I0KEHUIO OETIOr0 CBETA B CHEKTP.
OnbIThl MO BOCHPUATHIO I[BETA MPEAMETOB IMpPU HX
HaOJII0IEHUH Yepe3 1IBETOBbIE (DUIBTPHI
dusnueckue sABICHUs B npupoze: 3arMeHus CoiHioa u
11.10 JlyHbpl, 11BEeTA TEN, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet Heba, pedpakius, paayra, MUPax)
111 TexHnueckue yCTpOiicTBa: OUKH, MIEPUCKOTI,
' ¢doToannapar, ONTUYECKHE CBETOBO/IbI
12 KBAHTOBBGIE SABJIEHU A
11 Oneitel Pesepdopna uw r1utanerapHas MoJeilb aroma.
' Mopnens atroma bopa
122 Hcnyckanue M NOIJIOLIEHME CBETa aTOMOM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
124 Crpoenne aromHoro sanpa. HykioHHas Mopenb
. aTOMHOTO siipa. M3oTonsl
12.5 PanuoaktuBHble npespawieHus. Ilepuon moaypacnana




ATOMHBIX AO€P

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsI0BOrO U

12.6
MaccOBOI'0 YHCE
12.7 DOHeprus CBA3M aTOMHBIX siziep. CBS3b Macchl U YHEPTUU
18 Peakunu cunresa u nenenus saep. VictouHuku sHepruu
’ CouHiia 1 3831
129 Snepnas osHepretvka. JlelicTBUE  paJIMOAKTHBHBIX
' M3JTyYEHUN Ha )KUBbIE OPraHU3MbI
[TpakTryeckue pabOTHI:
HaGmronenne CrUlOMHBIX M JIMHEWYATBIX CIHEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanne TPEKOB: HM3MEpPEHUE DHEPIHM YaCTHUIIbI
10 TOPMO3HOMY IyTH (110 (poTorpadusm).
W3mepenune paanoakTuBHOTO (hoHa
@usnueckne SABJICHHWS B IPUPOJE: ECTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMHUYECKHE JIyuH,
12.11 PaIMOaKTUBHOE W3IyYEHUE TMPUPOAHBIX MHUHEPAJIOB,
JEUCTBUE PAaJUOAKTHBHBIX M3IYYCHHMM HAa OpraHu3M
4eJIoBeKa
1912 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOIL,

WHIUBUYaTbHBIN JO03UMETp, Kamepa Buibcona




IHPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMoOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAy4YHOH  KapTUHE  MUDA;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
U TO3HAaBa€MOCTH SIBICHUH MPUPOJBI, O POJM SKCIEPUMEHTA B
¢usuke, o cucreMooOpasyromeil poiaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOTud, 00 HBOJIOLUU
¢u3nUecKux 3HAHUW M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GbU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAX MaTepuu (BEUIECTBO M I0JI€), O JBMIXKEHUU Kak
croco0e CyIIecCTBOBAaHUS MaTeprn, 00 aTOMHO-MOJICKYJIIPHON TEOpUr
CTPOEHHUSI BEIIECTBA, O (U3UUECKOW CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, OJJICKTPOMAarHUTHBIX W KBAHTOBBIX);
yYMEHHUE Pa3InyvaTh SIBJICHUS MO OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SBIICHUE;
YMEHHE PAcIO3HaBATh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUN
B OKpYXalollleM MHpEe, BBIJEISAS HX CYIIECTBEHHBbIE CBOMCTBa

(Tpu3HAKK)

Brnagenne ocHOBaMM MOHSATHIHOIO ammapara ¥ CHMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIONB30BaHUE WX JUIS PEIICHUs Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBONCTBA Ted, (U3NYECKUE SBICHUSA U

MpONLECChI, UCIIOJIb3YA (IJYH,Z[aMCHTaHBHBIG " OMIIUPUYICCKHUEC 3aKOHBI

YMeHHne OnuChIBATh HN3YUCHHBIC CBOMCTBA TENI U (I)I/ISI/ILICCKI/IG SBJICHHA,

WCTIONB3YS (PU3UIECKHE BETUIMHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUSA C Y4ETOM
coOroIeHns paBuil 0e301acHOro TpyJa: HaOMoJeHne (U3NUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTENILHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKILUH, OMUCHIBATH X0
OTIbITA U 3aMHUCHIBATh €TO PE3YJIbTAThl, (HOPMYIUPOBATH BHIBOJBI;
IIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BETUUYUH:
YMEHHE TUIAaHHPOBATh HW3MEPEHUs, CaMOCTOATENBHO COOMpPaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAQYCHHUE BEJIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE DPE3YJIbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MIPOBEACHUE  HECJIOXKHBIX  JKCIIEPUMEHTAIBHBIX  MCCIIECJOBaHUM;
CaMOCTOSITEJIbHO  COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAWTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOIPEIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yiIbTaTaM

HUCCICIOBAaHUA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MOEJeH
(MaTepuanibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECITH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATbh UX IS

00BsACHEHHS (bHSI/I‘ICCKI/IX MpoueccoB

YMmeHue oOBSACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyuciae W B KOHTEKCTE CHTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPHUNHHO-CIICACTBECHHBIC CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PU3MUECKUX

5[BJ'I€HHI71, (1)1/131/1qu1<1/16 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIN

YMeHnue pemath pacuéTHble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (opMynbl, CBs3bIBalOIIME (DU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUEC 3aJayiu,
BBISIBJIATh HEJIOCTAIOIINE JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIBI,
HeoOXOouMBIC TSl €€ pEelICHHs], HCIIOJIb30BaTh CIPABOYHBIC TaHHBIC,
MIPOBOJIUTH PACYETHl W OICHUBATh PEATTUCTHYHOCTh MOJYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI, YMEHUE ONPEIENSITh Pa3MEPHOCTD

($u3nYecKoil BEIMYNHBI, OTYYEHHON IPU PELIEHUH 3adaun

YMeHue xapakTepu3oBaThb IMPUHIUMBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX MPUOOPOB, U MPOMBIILIEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ys 3HAHUS O

CBOMCTBaX (I)I/ISI/IIIGCKI/IX SBJICHUH U H606XOI[I/IMBIG (1)I/ISI/I‘ICCKI/IG




3aKOHOMECPHOCTHU

10

YMeHHe UCHOoNb30BaTh 3HaHMS O (QU3MYECKUX SIBICHUSIX B
MOBCEHEBHON KM3HM s oOecrieyeHHss ©€30MacCHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIOJEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOAUMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJI palfluOHAaJIBHOT'O IPUPOAO0IIOJIBb30BaAHUSA

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMAINH
(DUBUYECKOTO COJEP)KaHMUS C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTD
MOJTy4eHHOW WH(OpPMAIMM Ha OCHOBE WMEIONINXCS 3HAaHUK U
JOMOJTHUTEIbHBIX ~ MCTOYHUKOB, yYMEHUE  HCIOJb30BAaTh  MpPHU
BBITMIOJIHEHUH YYEOHBIX 33/JIaHUil HAYYHO-TIOMYJISAPHYIO JTUTEPATypy
(bu3MYECKOTO CoAep KaHUs, CIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BianeHue 0a30BBIMH  HaBBIKAMU — IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYIyl; yMEHHE
co3/laBaThb COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOILEHHS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
1O ®U3UKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe JBWkeHHe. MarepuanbHas Touka. (Cuctema  OoTcuéra.

OTHOCHUTENIHFHOCTD JABWKCHU A

PaBHOMepHOE U HepaBHOMepHOe nBHxkeHHe. CpenHsis ckopocTh. Dopmyna Juis

1.2 BBIUMCIICHUS cpeiHell ckopocTh: v = S/t
PaBHOMepHOE NpsAMOJIMHEHHOE JABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 xX(7)=x, +ut
I'paduky 3aBUCUMOCTH OT BPEMEHH IS TPOCKIMH CKOPOCTH, TPOEKINU
NepeMelIeHus, MYTH, KOOPJMHATHl TPH PaBHOMEPHOM MPSIMOJIHHEHHOM
JBHKCHUU
3aBHCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEIHOTO ABHKCHUSI:
2
Sy(f)=vo, *f+ay* ;
2
@opmynbl Ui TPOEKUUH IEPEMENICHUs, MPOCKIUU CKOPOCTH M MPOSKLUH
YCKOPEHUs TIPU paBHOYCKOPEHHOM TNPSIMOJIMHEHHOM JIBHKCHHU:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'padukn 3aBUCHMOCTH OT BpPEMEHH JUIsi IMPOCKIMU YCKOPEHHS, MPOCKIUU
CKOpPOCTH, TIPOCKIHMH TMepeMEIIeHUsl, KOOPAMHATHI TPH PAaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JABHKCHUH
1.5 CBoOoanoe maneHue. GopMyIibl, ONKMCHIBAIOIINE CBOOOTHOE MaJeHUE Tela Io

BCpPTUKAIU (I[BI/DKGHI/IG TCJIa BHHU3 WM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTHU

3emnn). I'paduku 3aBUCMMOCTH OT BpeMEHHM JJIsl MPOEKIUU YCKOPEHHS,




MPOEKIIMU CKOPOCTH M KOOPJAMWHATHI MpPH CBOOOJHOM TMAaJeHUM Teja IO

BEpPTUKAJIN

CkopocTh pPaBHOMEPHOTO [BIDKEHHUS Telda IO OKpyx)HocTu. Hampasienue
CKOPOCTH.
dopmyna Afs BBIYHCICHUS CKOPOCTH uepe3 PaJnyc OKPYKHOCTH H TEPHOJ
oOparieHus:

2MR

T

LentpocTtpeMutenpbHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTEIBLHOIO

yckopenusi. Dopmyra it BBIYUCICHUS YCKOPEHHUS:

1.6
2
L L
% R
dopmya, cBSI3bIBatOIIas IEPUO U YACTOTY OOpaIIeHUs:
V= .
'
Macca. ITnotHocTh BemecTBa. @opmyJia sl BBIYUCICHHS TIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClosxeHue Cuil
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
ConanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUJIbIL, IEHCTBYIOIIEH Ha
TEJNO
Bzaumoneiictue ten. Tperuii 3akoH HeroToHa:
1.11 F2—>1=_Fi—}2
1.12 TpeHue mokost U TpeHUe CKOIbKEeHU. DopMyIia JUIsl BBIUUCICHUS MOJYJIS CUJIbI

TPCHUA CKOJIbKCHUA:




1.13

Hedopmaruss tema. Ymnpyrue u Heymnpyrue aedopmanuu. 3aKoH YIPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My - M4
'L
Cuna TsxecTu. Y CKOpeHre CBOOOHOTO MaICHHUS.
dopmyna a7l BBIYUCICHUS CUITBI TSDKECTH BOM3H MOBepXHOCTH 3emiu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BEIUYnHa.
p=mi

Nmmnynbe cucteMsl Te. Mi3menenne umimynbca. UMmysibc cuiibl

1.16

3akoH COXpAaHCHUA UMITYJIbCA IJIA 3aMKHYTOI71 CUCTCMBI TCII:
D=0, +im, U, =const

PeakTuBHOE NBMXEHUE

1.17

Mexanndeckasi pabora. @opmyna s BBIYUCICHUS PAaOOTHI CHIIBI:

A=Fscosct

Mexanndeckast MOITHOCTB:

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIrUs. q)opMyna JJI BBIYMCJICHUA

KUHETUYECKON IHEPTUU:

2
mu
B

TGOPGMa 0 KHHETHUYECKOM OHCPI'UH. d)opMyJIa JIISI BBIYMCIICHUS TTOTECHIIMAILHOM




OHEPIUU TCJia, MIOAHATOIO

Hag 3eMIIit:

E _ =meh
F o

Mexanndeckas SHEPTHUA:

E=E;+E p
119 3aKOH COXpaHEHMs MEeXaHU4YeCKoi sHeprun. @opmyJia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpalieHne MEXaHMYECKOM SHEPTUU MTPU HAJTMYUU CHIIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. Moment cuisl: M - Fl.
VYcioBre paBHOBECHS pblyara:
ol MAM+.=0
[MoxBwxHbIN 1 HenoABXKHBINA 0s10ku. KT/ mpocThIX MeXaHU3MOB,
S Aﬂmasm
‘4‘33.11‘3&1133323
JlaBiieHne TBEPIOTO Tena.
@®opMyna 1751 BBIYUCICHUS 1aBJICHUsI TBEPIOTO Tena:
_F
pP= 5
. JaBnenue raza. ATMochepHOe TaBlIeHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KUJIKOCTH.
®opMyna 17151 BBIYUCIICHUS 1aBJICHUS BHYTPH KUAKOCTH:
P=pgh+ P,
1.22 3akoH [lackans. ['mapaBnuueckuit mpece
3akoH Apxumena. dopmyna s ONpeAENCHUsS BBITAIKUBAIOIIEH CHIIBI,
JICACTBYIOILEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh WJIN ra3:
1.23

F_:'-_I:ﬁ. =ng

VYcaopue miaBanus teaa. IlnaBanue CYJ0B 1 BO3AYXOILIAaBAHUC




1.24

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KoJeOaHMA.

dopmyiia, cBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMaTuueckuii ¥ INpyKUHHBIM MasATHUKU. [IpeBpalienue oSHepruu mnpu

K0J1€0aTeIHLHOM ABUKEHUHU

1.26

3aryxaromue koneOanus. BeiHyxieHHble koneOanus. Pezonanc

1.27

MexanndecKrue BOJIHEL. HpO,Z[OJ'IBHBIC " TOINIEPCUYHBIC BOJIHEBI. HJ’II/IHa BOJIHBI U

CKOPOCTB pacCipoOCTPaAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BBICOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI Ha T'paHHUILIE

nByX cpenl. MH(dpa3Byk u ynbTpa3ByK

1.29

IIpakmuueckue pabomul

N3MepeHne cpenHeil IUIOTHOCTU BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
NPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka NpH JABWKEHMM IO HAKIOHHOM IJIOCKOCTH; YacTOThl M
nepuoga KojeOaHUM MaTeMaTHYEeCKOIo MasTHHMKA; 4YacTOThl M Iepuoja
KosieOaHU NPYKUHHOIO MasiTHUKA; MOMEHTA CHJIbI, AEHCTBYIOLIETO0 Ha pbIyar;
paboThl CHJIBI YHPYroCTH TMPH MOABEME TPy3a C IMOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIBI YIPYTOCTU MPHU MOABEME Ipy3a C MOMOIIBIO MOJBHKHOTO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BEMA MOrpyKEHHOM
YacTH Tela U OT IUNIOTHOCTHU >KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO AABJIEHUS U OT
polia MOBEPXHOCTH; CHJIbl YNPYTrOCTH, BO3HUKAIOUIEH B MpYKUHE, OT CTENEHU
negopManuy Ipy>KUHBL, YCKOpEHHUs! Opycka OT yrija HakjJIOHa HarpaBIIIoLICH;
nepuoja (4acToTbl) KoseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoia
KosleOaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIEIOBAaHUE HE3aBUCHUMOCTH IEpUoJia KOJIEOAaHUM HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHs phlyara

1.30

Qusuueckue sAGNeHUsA 6 npupooe: TPUMEPbl JBWXKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU NPUPOJIE, AEUCTBUE CUIIBI TPEHMSI B IPUPOJE U

TCXHUKC, TPHUIHMBBI W OTJIHMBbLI, ABHXXCHHUC IIJIAHCT ComHeyHoM CHUCTCMBI,




PEAKTUBHOC JABUKXCHHUEC XXUBBIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMAHHUC
aTMOC¢)epHOT0 JaBIICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pBIG, BOCIIpHUATUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue yCWlpOﬁCWlGd.' CIIMAOMETP, OATYHUKU IIOJOKCHHA, PACCTOAHUA U
YCKOpPCHUS, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCThI, pbIyar, MOJBIKHBIN U

HGHOIIBI/I)KHI)If/i 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MBbI B 6I)ITy,

t1 cooOuiarIuecs: cocybl, YCTPOWCTBO BOAONPOBOJA, THMAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHUKE
2 TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOCHUs
2.1 BelecTBa. Mojenu TBEPIOro, KHUAKOro ¥ ra3000pa3HOro COCTOSIHMM BEIIECTBA.
Kpucrannnueckue u amopgHsble Tena
57 JlBmkeHne dvactul BemecTBa. (CBA3b CKOPOCTHM  JBWJKEHUS 4YacTUL C
. Temreparypoil. bpoynosckoe nBmxenue, nuddyzus
23 CMaunBaHUE U KaWUISIPHBIE SBJICHUS
24 TenoBoe paciiupeHue u cxxaTue
2.5 TeroBoe paBHOBECHE
26 Buytpennsas sHeprus. Pabora u Teruionepenadya Kak CHOCOOBI HM3MEHEHMS
' BHYTpPEHHEH 3HEPIUH
2.7 Bunel Temnonepenayn: TEMIONPOBOJHOCTD, KOHBEKLUS, U3ITyYCHHE
Harpesanne wu oxnaxaenue Ten. KoaudecTBo — TemnoTel. Y enbHas
TEIUIOEMKOCTb:
2.8 - \
QO=cm\t,—1,)
3aKOH COXpaHEHWsS 3HEPIMM B TEIJIOBBIX IMpOIEccax. YpPaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q1 _Qz +..=0
Hcnapenne u xonzaeHcauus. 3MeHeHHWE BHYTPEHHEH HSHEPrHHM B IIpoliecce
510 UCIapeHns W KoHAeHcaumu. KuneHue IKHOKOCTH. YJenpHas TEIuloTa
' napoobpazoBauus: L = O/m
2.11 BrnaxxHocTs BO31yxa




IInaBnenue wu Kpucraiumsauus. VI3MeHeHHEe BHYTPEHHEHW DJHEpPIMM IIpHU

IUIABJICHUU U KpUCTAJIJIM3alluu. YIICJ'IBHaSI TCIJIOTA IIJIaBJICHUA:

2.12
=2
iy
BuyTpenuss sHeprusi cropaHus TOIUIMBa. Y IeibHas TEIIOTa CropaHus TOTUIHBA!
2.13 q=0/m
2.14 [Tpuntume! padoTs! TermoBsix ABuratenei. KI1J[ TermmoBoro apurarens
Ipaxmuueckue pabomul
N3mepenne yaenpbHOM TEIIOEMKOCTH METAUIMYECKOTO IMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, IOJIYYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Macchbl, B KOTOpPYIO OIyLIEH HAarpeThlid IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
2.15 OTJAQHHOTO HAarpeThiM LWJIMHAPOM, TOCJIE ONMYCKaHUS €ro B BOAY KOMHATHOH
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa; YJAEIbHOH TEIJIOTHI
MIaBiaeHus: Jbaa. McciaepoBaHwe WM3MEHEHHS TEMIIEpaTypbl BOIBI  MpHU
Pa3IMYHBIX YCIOBUSX; SIBICHHUS TEIJIOOOMEHA TPH CMEIIMBAHUM XOJIOJIHON H
ropsiuei BOJbIL; Ipoliecca UCHapeHust
Qusuueckue sA61eHUs 6 Npupoode: TOBEPXHOCTHOE HATSHKEHUE U KaNMJUISPHBIC
2.16 SIBJICHUSI B MPUPOJE, KPUCTALIBI B Hpupoje, uanydyenue CosHia, 3aMep3aHue
BOZOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticmea: KalnWUISpbl, IPUMEPHI UCIIOIB30BAHUS KPUCTAILIOB,
17 JKUJIKOCTHBI TEPMOMETp, JATYUK TEMIIEPATYphbl, TEPMOC, CUCTEMA OTOIICHUS
. JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA, ABUTaTEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU S
3.1 DnekTpuzaius Tei. J[Ba Buaa 3JIeKTPUYECKUX 3aps10B
3.2 BzaumopeiictBue 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUsI DJIEKTPUUYECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [lpuHnun
' CYNEPIIO3UIINH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocutenn »snextpuyeckux 3apsiaoB. JleWicTBHE 5SIEKTPUYECKOTO TIOJS Ha

QJICKTPHUYCCKUC 3aPAbI. HpOBOI[HI/IKI/I U JUBJICKTPUKHU




[TocTtosHHBIN 37eKTpUYECKHil TOK. JlefcTBUs sekTprudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/4q

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma i ydacTka aekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COETMHEHNE POBOIHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannenpsHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
R
U=U;:I=I+1;R=—.
-7 B 2

CwMerianHpIe COSTMHEHHS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH J[xoyns — Jlenna:
3.11 2

. Q=I"-R-t

112 OneiT Opcrena. MarHuTHoe moJjie MPSAMOro MPOBOJHUKA C TOKOM. JluHuum

MAarHuTHON UHIYKIIUH
113 MarauTHOE TMOJI€ TMOCTOSHHOTO MarHurta. B3anmoaeicTBhe MNOCTOSIHHBIX

MarHuTOB
3.14 JlelicTBME MAarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue aneKTpoMarauTHON MHyKuuu. [Ipasuio Jlenna
3.16 Ipaxmuueckue pabomul

I/I3MepeHI/Ie QJICKTPHUYCCKOTO COIIPOTUBJICHUA pe3ncTopa, MOIIHOCTH
QJICKTPHUYCCKOI'O TOKA, pa6OTLI QJICKTPHUYCCKOI'O TOKA.

HccnenoBanne 3aBHCHMOCTH  CHJIBI TOKa, BO3HHUKAIOIICITO B IIPOBOAHHKE
(pGSI/ICTOpr, naMnqua), OT HAIIPsKCHHUA Ha KOHIAX IIPOBOAHHKA; 3aBUCUMOCTH

CONMPOTUBJICHHA OT IJIMHBI NPOBOJAHHWKA, TUNIOIIAAN €ro MONCPCYHOr0 CCUCHUSA U




YACJIBHOT'O COIIPOTUBJICHUA.
HpOBepKa MmpaBujia JJIsl JJICKTPUYICCKOr0 HANPSXKCHUA IPU MOCICAOBATCIBHOM
COCIUHCHHWU IIPOBOJHUKOB; IIpaBWJIia JIA CHJIBI JJICKTPHYCCKOIO TOKa IIpU

ImapaajicibHOM COCANMHCHHUU IIPOBOAHHNKOB (pe3I/ICTOpH u naMnqua)

Qusuueckue s6nenus 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE T0JI€ 3eMJIH, Apel( MmoIrocoB,
POJIb MAarHUTHOTO TIOJISI JJIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: OSIEKTPOCKOI, aMIepMETp, BOJIBTMETP, pEoCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPrUH,  DJICKTPOOCBETHTEIbHBICE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC AJIEKTPOTIPUOOPHI (mpumepsr), ANEKTPUUCCKUE
MPEeIOXPAaHUTENH, dJICKTPOMArHHUT, OJJEKTPOJBUTATENh TOCTOSIHHOTO TOKa,
TE€HEPATOpP MOCTOSTHHOTO TOKA
3.19 OnekrpoMarauTHbIe BOJIHBIL. [1IKkana 31eKTpoMarHuTHBIX BOJIH
3.20 JlydeBas mozenb cBeta. [IpsMonnHeitHOe pacipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [limockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 Jlunza. Xon nydeld B nuH3e. DOKycHOE paccTosiHUE NUH3BIL. OnTHYecKas cuiia
' nun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mpudopsI
IIpaxmuueckue pabomul
N3mepenue onTudeckoil CUiIbl COOMparomiel JUH3BL, (OKYCHOTO pPaCCTOSHUS
coOuparomeld JHMH3Bl (MO0 CBOMCTBY paBEHCTBA pa3MEpOB IMpeaMeTa U
M300paxkeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (oKyce), MmoKa3aTens
3.26 MIPEIOMJIEHUS CTEKIIA.
HccnenoBanue CBOMCTBA M300paKEHUS, TTOTYUYEHHOTO C TIOMOIIBIO COOMparoIieit
TUH3bI, W3MEHEHHS (OKYCHOTO PpACCTOSIHMSI JBYX CIIO)KCHHBIX JIWH3,
3aBUCUMOCTH YTJIa MPEJIOMIICHUS] CBETOBOTO Jyda OT yIJia MaJeHusl Ha TPaHUIIe
«BO3JIyX — CTEKIIO»
397 Qu3zuueckue seneHuss 6 npupoode: 3atmeHus ConHma u JIyHBI, mBeTa Ted,
' ONTHYECKHUE sBIIEHUS B atMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicmea: OYKH, TIEPUCKOIN, (OToanmapar, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA




PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacnaga

4.2 OmnbiThl Pesepdopaa mo paccesnuto anbga-yactuu. [Inanerapuas Mmoaenb aroma

4.3 CocraB aromHoro spa. M3otomnsl

4.4 [Tepuon nmonypacmnajga aTOMHBIX siAEp

4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCE
Qusuueckue sA61eHUs 6 npupode: E€CTECTBEHHbIM paJUMOaKTUBHBIA (OH,

4.6 KOCMMYECKHE JIy4HM, pPaJUOAKTUBHOE U3Iy4YEHUE MPUPOJHBIX MMHEPAJIOB,
NeiCTBUE palMOAaKTUBHBIX U3JyUYE€HUIN Ha OpraHU3M 4eJIOBEeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, MHAWBUYaIbHBIM T03UMETp, KaMmepa

BI/IJ'IBCOHa, AACpHasA OHCPreTUKa
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