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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEr0 O0Opa3oBaHWs COCTABJICHA Ha
OCHOBE TIOJIOKCHHUH U TPeOOBaHMM K pe3ybTaTaM OCBOSHHUS Ha 6a30BOM ypOBHE OCHOBHOM
oOpazoBarenbHOM mporpammel, npenctaBieHHbIx B ®I'OC OO0, a Ttakxke c ydy€Tom
dbenepanbHOl paboyeil mporpamMmbl BocnuTanus U KoHuenuuu mnpenogaBaHusi y4eOHOTO
npeamera «Pu3uKay.

CopmepxaHue  mporpaMMbl MO (U3WKE  HampaBlieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH OOYYAIOIMXCS U OpTaHU3AlMI0 U3ydeHUs: (PU3UMKU Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme 1o pu3uke yYUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeamera B peanusanuu TpedoBanuid GI'OC OOO Kk mNiIaHUPYEMbIM JUYHOCTHBIM U
METaNpeIMETHbIM  pe3yjbTaTaM OOYy4YeHHMs, a TaKkKe MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHuUA.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro Mmarepuana 1o
rogaM obOydeHusi (1o Kiaccam), MpeajiaraeT MPUMEPHYIO IMOCJIEeI0BATENbHOCTh U3YUCHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE PAa3BUTHA MPEIMETHOTO COJAEpPkKAHUSA U Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMNXCS.

[Iporpamma mo ¢usuke pazpaboTaHa € ILENbIO OKa3aHUS METOJUYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUU paboueil mporpaMmbl 1o y4eOHOMY TIPEIMETY.

®dusrka SBISIETCS CHUCTEMOOOPA3YyIOMIMM JJIsi €CTECTBEHHO-HAYYHBIX YYCOHBIX
IPEIMETOB, MOCKOJIbKY (DH3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XMMHEH, Onoorueii, acTpoHOMHUeN U (pusndeckoil reorpadueil, BHOCUT BKJIAJ
B CCTECTBEHHO-HAYYHYI0 KapTHHY MHUpa, MPEAOCTaBlsAeT Haumbojee sICHble 0Opa3iibl
NPUMEHEHUsI HAYYHOTO METOJa IMO3HAHMs, TO €CTh CHoco0a MOIY4YEHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 THaBHBIX 3a7a4  (PU3MYECKOTO OOpa3oBaHUsS B CTPYKType OOIIEro
00pa3oBaHMs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpEca K
HayKe y 00y4aromuxcs.

N3yyenune ¢usuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJAJEHUE CIEAYIOIMUMHU
KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HMHTEPHPETUPOBATH JAHHBIE M HCMOJIb30BATh HAYYHBIE JOKA3aTEJIbCTBA JIS
MOJTYYEHHUSI BEIBOJOB.

[enn uzydyenus: GU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs ONPEICIICHbI B
Konuenuuu mnpenoaaBanusi ydeOHoro mpeamera «®Duszuka» B  00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit deneparum, peaausyonmx OCHOBHBIE 00111e00pa3oBaTebHbIE
MPOrpaMMBbl,  YTBEPKAEHHOW pemeHueM Koiuternn MuHUCTEpCTBA  NPOCBELICHUS
Poccutickoit ®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [TK-4BH).

eaun nzyyenus Gusnku:

e TMpUOOpETEHHE HHTEpeca M CTPEMIICHHUS OOYy4YaloIMUXCid K HAYYHOMY H3YUYECHHIO

MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE IMIPEACTABICHUN O HAy4YHOM METOJAE MO3HAHUS U (HOPMHPOBAHUE
MCCJIEI0BATENILCKOTO OTHOIIECHHUS K OKPY KAIOIUM SIBJICHUSM;

(opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HU3Y4YEHHUsS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE TPEACTABIEHUH O pOAM (PU3UKKA [N Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cepax Oyaymeld npodeccuoHaIbHON
NeSITEIbHOCTH, CBSI3AHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHEiIIeMy OOy4YeHHIO B
HTOM HaIIPaBJICHUH.

JlocTxeHne 3TUX 1Leledl mporpamMMmbl 1Mo (M3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIeunBaeTCs pEIIeHUEM CIEIYIOIUX 3a4ay:

IpUOOpEeTEeHNE 3HAHUI O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

NpUOOpPETEHNE YMEHUN ONUCHIBaTh U OOBICHATh (DU3UYECKUE SIBICHUS C
VICITOJIB30BAHUEM ITOJIyYECHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEUICHUS INMPOCTEUIINX PAcUYETHBIX 3a/1a4 C HCIIOIb30BAHUEM
(duznyecKux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUN HaOJII0JaTh MPUPOJHBIE SBICHHUS W BBIIOIHIATH ONBITHI,
nabopaTopHble padOThl U IKCIIEPUMEHTAIBHBIE UCCIEIOBAHMS C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThI ¢ MHPOpMALHEH (PU3NUECKOTO COEPKAHUA, BKIIIOYas
MH(OPMAIIMI0O O COBPEMEHHBIX JOCTHXKCHHSIX (DU3UKH, aHAJIU3 U KPUTHYECKOE
OLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu npodeccuoHaTbHON JeATeNbHOCTH, CBSI3aHHBIMU C
¢u3MKONH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMH Ha JOCTHIKEHMSX
bu3YeCcKO HAyKH.

Ha wu3ydenne ¢usuku (0a30BbId ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIETo

oOpazoBaHusi 0TBOAUTCA 272 yaca: B 7 kiiacce — 68 yacoB (2 4aca B HeJeN0), B 8 Kjacce —
102 yacoB (3 waca B Hememo), B 9 wimacce — 102 wyaca (3 waca B HeHeo).

[Ipennaraemeiii B mporpamMme 1o (u3MKe MepeyeHb JadOopaTOPHBIX padOT U OIBITOB
HOCHUT PEKOMEHIATeIbHBIN XapaKTep, YUYUTeNb JelaeT BBIOOp MPOBEAEHUS J1a00paTOpHbBIX
paboT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH OOydYarolMXcs, CIUCKa
HKCIIEPUMEHTAIbHBIX 3aJaHUM, MpEeAaraéMbIX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOIO
’K3ameHa 1o (pusuke.



COJAEPXKXAHUME OBYUYEHUA

7 KIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®usznka — Hayka o0 npupoae. SeneHus npupoabl. Dusznueckue SABICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbl. M3Mmepenue (usnyeckux BenuuuH. dOuzmyeckue mpuOOpHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CUCTEMa €AUHULL.

Kak  ¢usmka u  gpyrme  eCTECTBEHHbIE  HAyKd  HM3y4alOT  IPHPONY.
EcTecTBeHHO-Hay4YHBIM METOJ MO3HAHUS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBUKEHUE THUIOTE3, KCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBSICHEHHWE HAOII0JaeMOTro
aBiieHns. Onrcanne PU3NYECKUX SBJIECHUN C TOMOIIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHuveckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHU.

2. Ousuueckue nTPUOOPHI U TMpoleaypa MNPSAMBIX HU3MEPEHUNM aHaJOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHne LEHbI I€EHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. M3mepeHue pacCTOSHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHue pasMepoB MaJIbIX TEJl.

5. M3mepenue TemriepaTypbl IpH MOMOIIM >KUJIKOCTHOTO TEPMOMETPA M AaTyMKa

TEMIIepaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIIOTE3bI: JAJBHOCTh MOJIETA IIApHKa,
NYLIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemiecTa: aTOMbl M MOJEKYJBI, MX pa3Mepbl. ONbIThL, TOKA3bIBAKOLINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkenue vactul BemecTBa. CBA3b CKOPOCTH JBMKEHUS YacTHI] C TEMIIEPATypOM.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzaumoaeicTBre yacThIl BEIIECTBA: MPUTIKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTAIITMYECKUX) TeN. B3auMOCBSA3b MEKy CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX
COCTOSHUSIX M HX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. (OCOOEHHOCTH —arperatHbIX
COCTOSIHUM BOJIBL.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysumn.



3.

HEI6J'IIOI[€HI/IC HBHGHHﬁ, O6’[>$ICH}HOHII/IXC$I NPpUTAKCHUEM WJIIM  OTTAJIKUBAHUCM
qaCTHI BCIICCTBA.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

Onenka 1uaMerpa aToMa METOAOM PSZIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnBITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.

Pa3nen 3. JIBuskeHue 1 B3aUMOJAEMCTBHE TeJl.

Mexanudeckoe IBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBMKEHHE. CKOpPOCTH.
Cpennsst CKOPOCTb IIPU HEPABHOMEPHOM JBMKEHUU. PacUy€T IyTH U BpEMEHU IBHKCHUS.

SBnenue nHepuuu. 3aKOH MHEpUMH. B3aumonelcTBre T Kak NMPUYMHA U3MEHEHUS
CKOpOCTH ABWXEHUS Tell. Macca kak Mepa HHEpTHOCTH Tena. [InmoTHocTh BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.

Cuna xak XapakTEepUCTHKa B3aumojencTBHs Ten. Cuia ynpyroctd M 3akoH I'yka.
M3mepeHne cuiibl ¢ TOMOIIBIO THHAMOMETpA. SIBJIIEHHE TATOTEHUS M cuia TsokecTH. Cuia
TSKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CnokeHUE CHII, HAIPABIEHHBIX 110
onHou mpsMou. PaBHopenctByromas cwi. Cuna TpeHus. TpeHHE CKOJIBKEHUS U TPEHUE
NoKosA. TpeHne B IpUpPOJE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Habmroienue MexaHu4eckoro JBUKEHHUs Tea.

N3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] UHEPLIVH.

Habmoienue u3smMeHeHus1 CKOpoCTH IIPU B3aUMOJIEHCTBUU TEII.
CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHON MPSMOM.

Jlabopamopusie pabomul u onvimel.

1.

OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUXKEHUS (IIapyKa B KUJIKOCTH, MOJIEIN
IEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

Omnpenenenue cpeHed CKOPOCTH CKOJBKEHUSI OpycKa MU MIapHKa 10 HAKIOHHON
MJIOCKOCTH.

OmnpeneneHue mI0OTHOCTH TBEPAOTO Tea.

OMnBITEI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTshKeHUs (Aedopmaiiun) mpy>KUHbI
OT MIPUIOKEHHOW CHJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBLKEHUS OT BEca Teja
U XapakTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HaBnenue. CnocoObl yMEHBIIEHWS ¥ yBEJIWYCHUs AaBicHus. JlaBieHuwe Trasa.
3aBUCUMOCTh JIaBJIeHUs Ta3a OT 00bEéma, Temmeparypsl. llepemaya naBieHusi TBEPIBIMU
TeJIaMH, )KUJKOCTAMH U razamu. 3akoH [lackans. [[HeBMaTudeckre MalimHbl. 3aBUCUMOCTh



JaBJICHUS )KUJKOCTH OT TiyOuHbl. ['uapocrarnyeckuit napanokc. CooOuiaronmecs Cocybl.
['uapaBnuyeckrue MEXaHU3MBI.

ATtmocdepa 3emnu u atmochepHoe naBieHue. [[pudauHbI CyliecTBOBaHUS BO3TYIIHOM
o0ostouku 3emusin. OnbiT Toppuuennu. M3mepenne atmocepHOro aaBieHus. 3aBUCUMOCTb
aTMOoc(epHOro JaBJIEHHMsSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl i u3mepeHus
aTMOC(EPHOTO JaBIICHUS.

JlelicTBue JKMIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [napanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.

S A T o

N

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuu mpecc.

[IposiBieHne necTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOTrpYKEHHOW 4YacTH Tena W
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

YcnoBue IuiaBaHusl TeEJ: IUIABAHUE WM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHONICHHUS MJIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanre 3aBUCMMOCTH Beca Telda B BOAE OT 00bEMa MOTPYKEHHOW B
YKUJKOCTb YaCTH TeJla.

OrnpeneneHue BBITATKUBAIOMICH CHIIbI, AEHCTBYIONIIEH Ha TENO, MOTPYXKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CHUJIbI, JCHUCTBYIOIIEW HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OMBIThI, IEMOHCTPUPYIONINE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CUJIbI, IEUCTBYIOLIEH
Ha TEJO B JKUIKOCTHU, OT 00bEMA MOTpYXKEHHONW B KUAKOCTh YAaCTHU Teja U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYUPOBAHUE JIOAKH U ONpENEIICHHE €€
IPY30II0ABEMHOCTH.

Pasznea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pbIUar, OJIOK, HaKJIOHHAas IJIOCKOCTh. [IpaBmiio paBHOBECHS
pbiuara. IlpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TOE€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckasa sHeprus. Kunetnueckasd n noreHuuasibHas sHeprus. [IpeBpaienue
OJIHOTO BHJIa MEXaHUYECKOMN SHEPTUH B APYTrOi. 3aKOH COXPAHEHHS SHEPTUH B MEXAHUKE.

Hemoncmpauuu.



1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHs] MPH PABHOMEPHOM JBIKEHHUH Tela II0
TOPU30HTAJIBLHOM MOBEPXHOCTH.

2. UccnenoBanue ycnoBuid paBHOBECHUS phlyara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPTUM.
8 KVIACC

Pa3zneua 6. TenuioBbie sABJICHUS.
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHS BELIECTBA.
Macca u pa3Mepsl aTOMOB U MOJIEKYJI. OMNBITHI, IOATBEPKAAOIINE OCHOBHBIE IOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.
Mopgenun  TBEpHOro, KUJAKOTO W Tra3000pa3HOr0  COCTOSHHUM  BEIIECTBA.
Kpucrammueckue u amopgubie Tena. OObsICHEHHE CBOMCTB ra3oB, KMAKOCTEH U TBEPABIX
TE€J Ha OCHOBE IIOJOKECHUM MOJIEKYJSIPHO--KUHETHYECKOM Teopun. C(CmaunBaHuEe U
KalWUISIPHBIC SBJICHUA. TEII0BOE pacIMPEHNE U CXKaTHE.
Temneparypa. CBsA3b TeMIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBMIKECHMSI YacCTHLI.
BuyTtpennsiss sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEH SHEpruu: Terulonepeaadya M
coBeplleHrne padboThl. Buapl Tenmonepeaadn: TemIONpOBOAHOCTb, KOHBEKIUS, U3ITyUYEHHUE.
KonnuecTBo TeminoTel. Y aenpHas TEMIOEMKOCTh BelleCcTBa. TenI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHME TeIuloBoro  OamaHca. [lmaBnenune U OTBepaeBaHUE
KPUCTAJUIMUYECKUX BEIIECTB. YJenbHas Terwiota IutaBieHus. llapooOpasoBanue u
koHjeHcarusi. Mcnapenue. Kunenue. YaenbHas Temiota mapooOpa3zoBaHus. 3aBUCUMOCTD
TEeMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO AaBICHHUS.
BnaxnocTh BO3ayXa.
OHeprus TOIIMBA. Y A€NIbHAS TEILUIOTa CTOPAHMSL.
[Tpununer padotel TemnoBbix asuratene KIIJ[ TemmmoBoro asurarens. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHUs U MPEBPALLEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.
Hemoncmpavuuu.
1. HaGnronenue OpOyHOBCKOTO IBHKCHHS.
2. HaGmonenue nuddyzuu.
3. HaOmntonenue siBneHni cMauyMBaHUA U KaMWUISIPHBIX SIBICHUMH.
4. HabGmroneHue TemioBOro paciupeHus Tel.
5. M3MeHeHue pdaBieHUs Ta3a MpU U3MEHEHMH O00bEMa M HarpeBaHuU WIH
OXJIaXKICHUH.

6. IlpaBuna nusmepeHus TemMueparypsl.
Bunbl Teronepenaym.
OxJaxx/ieHue Ipy COBEPUICHUH PabOTHI.



9. HarpeBanmue npu coBepiieHNN padOThl BHEIITHUMHY CHJIAMH.
10. CpaBHEHHE TETIOEMKOCTEN Pa3IMUHbIX BEIIECTB.
11. HabOmonenue kuneHusl.
12. HaGnroieHue nocTosiHCTBa TeMITepaTyphl P IJIaBJICHUU.
13. Moenu Teru1oBEIX JIBUTATEIICH.
Jlabopamopuvie pabomul u onvimeul.
1. OnbITHI IO OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUSL.
2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.
3. OmnbITel MO HAOJIOEHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIAKOCTEH M TBEPIBIX
TEJ.
4. OnpepneneHue AaBICHUS BO3yXa B OAJJIOHE HIITPUIIA.
OnepIThI, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh JIaBJIEHUSA BO3yXa OT €ro oo0béma u
HarpeBaHus WIN OXJIaXKICHUSL.
6. [IpoBepka rumore3sbl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KHUJKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOnroneHnve u3MeHeHusl BHYTPEHHEW SHEPIruu Tella B pe3yJsibTaTe TeIIonepeiaun
Y paOOThI BHEIIHUX CHJI.
8. HMccrnenoBanue sBJICHHS TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJOJHON W TOpsYei
BOJIbI.
9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpPU TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIHJIUHIPOM.
10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.
11. MccnenoBanue mpoiiecca CIapeHusl.
12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.
13. OnpeniesieHne yAeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.
Pazngen 7. JiekTpuyecKkue U MATHUTHbIE SIBJICHUS.
OnekTtpu3zanus Ten. [IBa poaa anekTpudyeckux 3apsaoB. BzauMoaencTBue 3apssKeHHBIX
Ten. 3akoH KynoHa (3aBUCHMMOCTBH CHJIBI B3aUMOJIEUCTBUSA 3aPSyKEHHBIX TEJI OT BEIUYUHBI
3apsAI0B U PACCTOSIHUSA MEXKIY TE€JIaMu).
Onekrpudeckoe nosie.  Hampsok€HHOCTh — anekTpuyeckoro  mois.  [IpuHoun
CYNEPIO3ULINU JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snekTprudeckux 3apsiioB. DJIeMEHTapHBIN AneKkTpuueckuil 3apsia. CtpoeHue
atoma. [ TpoBOIHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.
DJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS DJEKTPUUECKOTO TOKa. McTouHuku
MOCTOSTHHOTO TOKa. JIeHCTBUS 2JIEKTPUUYECKOr0 TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUUECKUN TOK B )KUIKOCTAX U ra3ax.
Onektpuueckas nenb. Cuiia Toka. Dnektpuueckoe HampsbkeHue. ConpoTHBIECHUE
MPOBOJHUKA. YIEIbHOE COMNPOTHUBICHUE BellecTBa. 3akoH OMa sl ydacTka Iemwu.
[TocnenoBaTenpHOE M ApALIEIBHOE COEMHEHUE IPOBOIHUKOB.



PabGoTa 1 MOUTHOCTH 3JEKTpUUECKOro Toka. 3akoH Jlxoyns—JIeHna. DnekTpudeckue
IIEMH ¥ TIOTPEOUTENH ICKTPUIECKON 3Heprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTHL. B3anMoAeHCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarauTHoe noJie 3eMJIM U €0 3HaYeHHE JUIsl s)ku3HU Ha 3emiie. OnbIT Ipcrena. MarHutHoe
MOJIE DJECKTPUUYECKOro ToKa. IIpuMeHEeHHEe »3JIEeKTpOMarHuToB B TeXHUKE. J[lelicTBue
MarHMTHOTO TIOJIi HA MPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENb IMOCTOSHHOTO TOKAa.
Hcnonb30BaHuE 3JIEKTPOABUIATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel  @apajnies. SBieHUE dIEKTpoMarHuTHOM wuHAYKUMHU. IlpaBuno JleHna.
Onektporeneparop. CrocoObl MOMYyYEeHUs AICKTPUUECKON SHEPTHH. DJICKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHUHU.

Hemoncmpauuu.

DIIeKTpr3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTATHYECKAST MHIYKIHUSI.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBJIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. ['a30BbIi pa3ps.

. U3Mmepenune cuibl TOKa aMIIepMETPOM.
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. I3MepeHne 2eKTpUIECKOTr0 HalpsHKEHUS BOJIBTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHUN.
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. B33HMOI[CI>1CTBI/I€ ITIOCTOAHHBIX MAarHuToOB.
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. MozenrpoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS TTOJI0COB MarHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe noJje Toka. DJIeKTPOMarHur.
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. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MIOCTOSTHHOT'O TOKA.
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. UccrenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
. OnbiTel Papazes.
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. 3aBUCUMOCTb HaIlpaBJICHUS] HHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.
25. DJEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1. OnbITHI 110 HAOIIOICHUIO DJIEKTPU3AIUH TNl MHIAYKIIMEH U TIPH COMTPUKOCHOBEHUH.
2. HccnenoBanue nelCTBUS JEKTPUUECKOTO MO HA TPOBOAHUKH U TUDJICKTPUKHU.



3. COopka u mpoBepka pabOoThI JIEKTPUUECKOM IIEMH MOCTOSIHHOTO TOKA.

4. V3mepeHue u peryampoBaHNE CUIIBI TOKA.

5. M3mepenue u peryampoBaHue HANPSKEHUS.

6. HMccnegoBaHue 3aBUCMMOCTH CHJIBI TOKa, WAYILIETO 4YEpe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

7. ONbITHl, JEMOHCTPHUPYIOLIIUME 3aBUCUMOCTb JJIEKTPUYECKOIO CONPOTHUBIICHHUS
IIPOBOJHMUKA OT €ro JUIMHBI, IUIOIIAX ITONEPEYHOT0 CEYEHN U MaTEpHUaa.

8. IIpoBepka mpaBuia CIOKEHUS HAMPSKEHUI MPU MOCIEA0BATEILHOM COCIMHEHUU
JIBYX pE€3UCTOPOB.

9. IIpoBepka mpaBuia Ajis CHIIbI TOKa MPU MAapajuIeIbHOM COEIMHEHUU PESUCTOPOB.

10. Onpenenenne paboThI IEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. OnpenesieHre MOIHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIEMOU HA PE3UCTOPE.

12. MccnenoBanue 3aBUCHUMOCTH CWIBI TOKA, HIYLIETO 4Yepe3 JIaMIIOYKy, OT
HaIpsHKEHUS Ha HEH.

13. Onpenenenne KIIJ[ Harpesares.

14. MccnenoBanne MarHuTHOTO B3aMMOJIEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yueHne MarHuTHOIO TOJISI MOCTOSIHHBIX MAarHUTOB NpPH UX OOBEAMHEHHH U
pa3aciIeHUH.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OUBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTHh CHJIbl B3aUMOJCHCTBHUS KATYIIKHA C
TOKOM M MarHuTa OT CHJIBI TOKA Y HaIlPaBJICHUS TOKA B KaTYIIIKE.

18. M3ydyeHue AeiCTBUA MarHUTHOIO 110JIs HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 u3ydeHue paboTsl 3JIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI IO UCCIIEIOBAHUIO SIBJICHHS DJIEKTPOMATHUTHOW MHIAYKIIMU: HCCIIETOBAHUE
W3MEHECHHUU 3HaYEHUs U HAlIPaBJIEHNS MHAYKIMOHHOTO TOKA.
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Paznean 8. Mexanuveckue siBJIeHUsI.
Mexannueckoe — aBWKEHME.  MarepuanbHas ~— TOYKA. Cucrema  orcuéra.

OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBM)KECHUS. PaBHOMEpPHOE NMPSMOJIMHEWMHOE IBUKEHUE.
HepaBHomepHoe npsiMonuHeliHoe aBuxkeHue. CpeaHsis 1 MTHOBEHHAsi CKOPOCTh Tejla IpHu
HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE MpsiMOJiMHEWHOe ABvkeHue. CBOOOJHOE TaJeHHeE.
OmnbiTel ["anunes.

PaBHOMEpHOE NBIKEHME IO OKpYkHOCTHU. [lepron u yactora obpamienus. Jluneinas
Y yTII0Bast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeii 3axkoH Herorona. Bropoii 3akoH Herotona. Tperunn 3akoH Hsrorona.

[TpuHIMII CYTIEPHO3ULIUU CHUJL.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CHIa TPEHHS CKOJIbXKEHUS, CUJa TPEHUS
MTOKOSI, APYTHE BUJbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpPEHHE CBOOOJHOIrO MaJCHHS.
JBmwxenue mnaHer Bokpyr Cousnna. IlepBas kocMmuueckast ckopocTb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue mMaTepuaibHON TOUkU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. U3sMeHnenue nmmynbsca. UMIysibe cuibl. 3aKOH COXPAHEHHS UMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

Mexanudeckasi paboTa U MOIHOCTh. PaboTa cuil TsXKecTH, ynpyroctu, TpeHusi. CBsi3b
sHepruu u padoTsl. [loTeHManbHas SHEPTUs Tena, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[loreHnmanbHass dHeprus cxkatol npyxuHbl. KunHernueckas »sHeprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Jemoncmpayuu.

1. HalnroneHue MexaHM4eCKOro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHE IyTEH U TPACKTOPUIN IBUKEHUS OJHOTO M TOTO K€ TENa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKECHUS.

HccenenoBanye Npu3HaKOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

Habnrogenne MeXaHWYeCKHX SBJICHUHM, MPOMCXOJSAIIMX B CHCTEME OTCUETa

«Tenexka» 1mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [BWKCHUU OTHOCUTEIIBHO

KaOuHeTa (PU3UKHU.

3aBUCUMOCTB YCKOPEHHS TeJla OT MacChl TeJIa U ACHCTBYIOIIEN HA HETO CHUJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBUH TET.

M3meHeHne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.

10. Ilepenayva umiynbca npyu B3auMOJIEUCTBUM TEI.

11. [IpeoOpazoBanus SHEPTUU NPU B3aUMOJCHCTBUU TE.

12. CoXxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHre UMIYJIbca IPU a0CONIOTHO YIIPYTrOM B3aUMOJIEHCTBHUU.

14. HaGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHME MEXAaHWYECKOW SHEPruM TNpU JABWKEHHHM Tella IMOJ JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpynpoBaHH€E TpakTa JJjis pa3sroHa U JAJIbHEWIIErO0 PABHOMEPHOIO JBUKECHUS
IapuKa WK TEIEKKH.

2. Ompenenenue cperHeld CKOPOCTH CKOJBXEHHs OpycKa WM JIBUXKEHUS IIapuKa I
HAaKJIOHHOM IJIOCKOCTH.
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10.

11.

Omnpenenenne yCKOpPEHUs Tella IPU PaBHOYCKOPEHHOM JIBXKEHUU MO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBM>KCHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBIKCHHHM 0O€3 HauyajabHOU
CKOPOCTH TYTH OTHOCATCA Kak psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
IPOMEXKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO
JTABJICHUS.

Omnpenenenne KO3PPUIUEHTA TPEHUS CKOIbXKEHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenrne pabOThl CWIIBI TPEHHsS] MPH PABHOMEPHOM JBIDKCHHW Tela II0
TOPU30HTAJIBHON MOBEPXHOCTH.

Omnpenenenre paOOThl CHIIBI YIIPYTOCTH MpPHU MOABEME Ipy3a € HCIHOJIb30BAHUEM
HETOJIBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXPaHECHUS SHEPTUH.

Pa3nen 9. Mexanunuyeckue KoJ1e0aHNS M BOJIHDI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTHUKH KOJeOaHWUN: TIEPHOI,
4acToTa, aMIUIUTya. MaTeMaTu4ecKuil U Mpy>KUHHBIA MasTHUKU. [IpeBpailieHue sHepruu
IPU K0JI€OATETbHOM JIBH>KEHHH.

3atyxawonme kosieOanus. BeiHyxIeHHBbIE KojeOaHus. Pe3onanc. MexaHnudeckue
BOJIHBI. CBOMCTBa MEXaHMYECKUX BOJIH. [Ipo0ibHBIE U OTIEpEYHbIEC BOJIHBI. J[JIMHA BOJIHBI
1 CKOpPOCTh €€ pacrpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPAOM TeEJ€, CEMCMUUYECKUE

BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaxkeHue 3Byka. MH(ppa3Byk U yabTpa3ByK.
Hemoncmpauuu.

1
2
3
4.
5
6

Hab6nronenue xoneGanuii Te MO IEUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue koneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

PacnpocTpaneHnue npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI pPE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1.
2.
3.

OnpeneneHue 4acToThl U MEpUoIa KoJeOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH eproia KoJieOaHW MOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH IepHoJa KoJeOaHWW MNPYKUHHOTO MasTHHKA OT
Macchl Ipy3a.



5. IIpoBepka HE3aBUCMMOCTHM NEPHOJA KOJIEOAHUI rpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl Irpy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IMEpHOoJa KoJeOaHUN MPYKUHHOTO
MasiTHUKA OT MACChl IPpy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.
Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE MOoJe. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3JMEKTpOMAarHUTHBIX BOJIH. MCMoOJIb30BaHHWE 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOU CBSI3HU.
DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimaul.
1. W3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO TeNePOHA.
Paszgea 11. CBeroBble siBJICHHS.
JlyueBas monens cBera. Mctounuku ceera. lIpsMonnHerHOe pacnpoCTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue cera. [limockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.
[Ipenomnenue cBeta. 3aKOH NpenoMIIeHHs cBeTa. I10IHOE BHYTpEHHEE OTpa)KeHUE
cBeta. Mcnonb3oBaHUE OJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTUUYECKUX CBETOBOIAX.
JIunza. Xox nywedt B smH3e. Onthueckas cucrema Qoroanmnapara, MUKpPOCKOINAa U
Teneckona. I'ma3 kak ontudyeckas cuctema. biiM3opykocTs U JAIbHO30PKOCTb.
Paznoxenue Genoro ceera B cnektp. OnbiTel HptoToHa. CroskeHHE CHEKTpaIbHBIX
1uBeTOB. /lucnepcus cera.
Hemoncmpauuu.
[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.
OnTryecKuil CBETOBO/I.
Xop nydeil B coOmparonieit JIMH3e.
XoJ JIy4ed B pacCErBArOIIECH JIMH3E.
[Toryuenue n300pakeHUi ¢ TOMOIIBIO JIMH3.
[Tpuniun aeiictBust ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.
11. PaznosxeHue 6e10ro cBeTa B CIEKTP.
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12. [Tomydyenue 6em0oro cBeTa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnepgoBaHue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yria naJeHusl.



2. H3ydeHue xapakTepUCTUK U300paKeHUs MpeIMETa B IIIOCKOM 3€pKale.
HccenenoBanne 3aBUCHMOCTH yTJIa IIPEJIOMIICHHS] CBETOBOTO JIyda OT yIJIa HMaJeHUs
Ha TPAHHUILIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIIBI0 COOUPAIOIIEH JIMH3BI.

Omnpenenenue (OKYCHOTO PACCTOSHUASA U ONTHYECKON CUITbI COOMPAIONICH JIMH3BI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJACHUU 4Yepe3 I[BETOBBIC
(UIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

Onwitel  Pesepdopna u manerapHas wojenb aroma. Mogens aroma bopa.
Hcnyckanue u noryomenrne ceera aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, Oeta- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxnonnas monens atomHoro sigpa. M3otomnsl. PanmnoaktuBHble mpeBpamieHus. [lepuon
MOJIypaciiajia aTOMHBIX SAEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3apsIAOBOIO M MACCOBOIO YMCE. DHEPIus
CBsI3U aTOMHBIX sifep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a W JCJICHUS SEP.
Nctounuku 3neprun CoyHIA U 3BE3T.

Snepnas sHepreTuka. [[elicTBus paguoaKTUBHBIX U3TyUYCHHUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.
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PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.
. Peructpanus uznydeHus: IpUpOAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOmroneHue CIIoMHBIX U IMHEHYAThIX CLIEKTPOB U3ITyUYEHUSI.

2. HccnenoBaHue TpEKOB: U3MEPEHUE DHEPIUU YacCTHIBI [0 TOPMO3HOMY ITyTH (1O

doTorpadusm).

3. M3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAO KA MOAYIb.

[ToBTOpUTENBEHO--00001IAIONINIT  MOAYIb MpEeAHAa3HAuYeH JMJii CHUCTEMaTH3aluu |
00001IeHNsT TIPEAMETHOTO COAEpkKaHUS U OIbITa JESATENbHOCTH, MPUOOPETEHHOrO MpHU
U3Y4YEHUH BCETO Kypca PU3MKH, a TaKXkKe JUIsl TOJTOTOBKM K OCHOBHOMY TOCY/1IapCTBEHHOMY
’K3aMeHy 1o (U3uKe 11l 00y4aroIUXCsl, BIOPABIINX 3TOT YUYEOHBIN MPEAMET.

[Ipy wW3ydeHHMH JAHHOTO MOJIYJIS PEANM3YIOTCS W CUCTEMATU3UPYIOTCS BHIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHEeUMBAETCA JOCTH)KEHHE NPEIMETHBIX U
MeETaIpeIMETHBIX IUTAHUPYEMBIX pEe3ynbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHas TPAMOTHOCTh: OCBOCHHE HAYUHBIX METOIOB HCCIEIOBaHUS SIBJICHUUN



OPUPOJABI U TEXHUKHU, OBJIA/ICHUE YMEHUSMU OOBACHATH (PU3NYECKUE SBICHUS, TPUMEHSS
IIOJIyYEHHBIE 3HaHUs, PEIIATh 3a1a41, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIBHBIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTEP MAHHOIO pas3jeiia Peaau3yeTcs 3a CUET
TOr0, YTO OOYYaIOLIMECs BBIMOIHSIOT 33/1aHNs, B KOTOPBIX UM IIpeIIaraeTcs:
Ha OCHOBE IIOJyYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBACHATH (hU3MUECKHE
SIBJIEHUS B OKPY’KarOLIEN IIPUPOJIE U TIOBCETHEBHOM KU3HU;
UCITIOJIb30BaTh HAYYHbIE METOJAbI UCCIENOBAHUS (PU3NYECKUX SIBJICHUH, B TOM YHUCIE
JUISI IPOBEPKH TMIIOTE3 U MOJIYyYEHUs TEOPETUUECKUX BBIBOJOB;
OOBSACHATH Hay4YHBIE OCHOBBI Han0OJIe€ BaKHBIX JTOCTH)KEHUN COBPEMEHHBIX TEXHOJOIHM,
HaIlpUMEp, NPAKTUYECKOTO MCIOJIb30BAHUS PA3JINYHBIX MCTOYHUKOB YHEPIUM Ha OCHOBE
3aKOHAa IIPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB YHEPIUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yyenue (u3uMKku Ha ypOBHE OCHOBHOIO 00IIEero oO0pa3oBaHUs HaNpaBlIEHO Ha

JTOCTIDKCHUE  JIMYHOCTHBIX, METAlmpEeIMETHBIX MW  TPEAMETHBIX  00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pesynbrare uszydeHus (U3MKA HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy

oOyyaromierocs 0yyT coOpMHUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TPOSIBJICHHE HHTEpEca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKu;

— LIIEHHOCTHOE OTHOIIEHHUE K JTOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTb K AaKTHMBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKY;
— OCO3HAHHUE BAXKHOCTU MOPAIBHO--3TUYECKUX MPUHLMIIOB B ICATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSITUE ICTETUYECKUX KadyecTB (PU3WYECKOM Hayku: €€ TapMOHHYHOIO
IIOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HAHME IIEHHOCTH (PHU3MYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTA IO3HAHMS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIECH KYIbTYPHI;

— pa3BUTHME HAy4YHOM JI0003HATEIBHOCTH, UHTEpeca K  HUCCIEN0BaTENhCKON
NEATEIbHOCTH;

5) gopmupoBaHusi KyJbTYPbI 310POBbSI M SMOIUOHAJIBHOT0 0JIATONIOIyYHSA:

— OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BAXXHOCTH MNpaBUJI OE30MAaCHOrO IMOBEACHUS Ha TPaHCIOpPTE, Ha Joporax, ¢
AIEKTPUUECKUM U TEIJIOBBIM 000PYAOBAaHUEM B JOMAIIIHUX YCIOBHUSX;

— copMHPOBAHHOCTh HaBbIKa pedIeKCHM, MPU3HAHHE CBOETrO IMpaBa Ha OMIMOKY U
TaKOTr0 JK€ MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— QaKTHMBHOE Yy4YacTU€ B PEUICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpTraHW3allii, TOpoja, Kpas) TEXHOJOTUYECKOW U COLUAIBLHOM
HaIPaBJICHHOCTH, TPEOYIONIUX B TOM YUCJE U (PU3NYECKUX 3HAHUI;

— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOo(dheCcCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTAIUsl Ha TIPUMEHEHHE (PU3MUECKUX 3HAHUW IS pelIeHUs 3aj1ad B 00JacTu
OKpYXalUEel Ccpelbl, IUIAHUPOBAHMUS TIOCTYNIKOB M OIEHKM HX BO3MOXKHBIX
MOCTIEICTBUM JIJI1 OKPY>KAIOILEH CPEbI;



e — OCO3HaHME IMTOOATBHOTO XapaKTepa SKOJIOTMYECKUX MPOOIIEM U IMyTel UX PELIeHMUS;

o 8) ajanTanuu K U3MEeHSIIOLUMCS YCJIOBHSIM COLUATbHON U MPUPOIHOI Cpeabl:

e — TOTPeOHOCTh BO B3aUMOJICHCTBUU TPH BBITIOJHEHUN HCCIECIOBAaHUI U MPOEKTOB
(u3uUecKoil HanPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

e — MOBBIIIECHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 NPaKTUUYECKYIO AEATEIbHOCTD;

e — MOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHH, B TOM uucie GOpMyIUPOBATH UIEH,
HIOHSTHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSAX;

e — OCO3HaHHUE JAe(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (pU3HKH;

e — IUTAHMPOBAHHE CBOETO PAa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUH;

e — CTpeMJICHHE aHaJIM3UPOBAaTh M BBIABIATH B3aUMOCBS3H MPHUPOABI, OOIIECTBA H
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NUECKUX 3HAHUN;

e — OIICHKA CBOUX JIEUCTBUU C YUETOM BIHMSIHHS HAa OKPYXKAIOIIYIO CpPEIy, BO3MOMXKHBIX
IJ1I00aNBHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuss mporpamMmbl 1O (PU3MKE HA YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus y oOydaromerocss OyayT c(pOpMUPOBaHbI MeTalpeAMeTHbIEe Pe3yJabTaThl,
BKJIIOYAIOIINE TMO3HABATEJIbHBIC YHUBEPCAJIbHBIE YYEOHbIC JEUCTBUS, KOMMYHHKATHBHBIE
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue aeiicTBUSA:

e BBISBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC TPU3HAKA O0OBEKTOB (SIBJICHUM);

e YCTAHABJIWBATH CYIIECTBEHHBIH TPU3HAK KJAcCHU(UKAIIMA, OCHOBAaHUS IS
000011IeHNs U CPAaBHEHUS,

e BBISBIISITH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHS B pacCCMaTPUBAEMBIX (paKTax, JTaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIINUXCS K (PU3NICCKUM SIBIICHHSIM;

e BBISBIIATH MPUUYNHHO--CJICJACTBEHHBIC CBS3U MPH M3YUYCHUH (DH3NUECKUX SBICHUN H
MIPOIICCCOB, JeJaTh BBIBOJBI C HCIOJb30BAHUEM JACAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEINYUH;

e CaMOCTOSITENIBHO BBIOMpaTh CHoco0 pemnieHus ydeOHoM (usmyeckod 3amaudu
(cpaBHEHHME HECKOJBKHMX BapUAHTOB PEIICHHs, BHIOOP Hawboyee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble nuccienoBare/bCKue 1eiiCTBUS:

e HCIIOJH30BaTh BOIPOCH! KaK MCCIIEIOBATEILCKU HHCTPYMEHT ITO3HAHUS;

e TMPOBOJWUTH II0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECKOTO SBICHUS,



OIICHWBATh HA MPUMEHHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIHIO, TOITYYCHHYIO B
XO0J1€ UCCIIEOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOATENFHO  (OpPMYyITUpOBaTh OOOOIICHWS W BBIBOJALI IO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a
TAaK)K€ BBIJIBUTATH TMPEINOJIOKEHUS 00 WX pPa3BUTUHM B HOBBIX YCIOBHSIX W
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3IMYHbIE METO/bl, HHCTPYMEHThI U 3alpOChl MIPHU MOUCKE U OTOOpE
uH(OpMAIUU WIH JJAHHBIX ¢ Y4ETOM MPEITIOKEHHON yueOHOM Pu3nyeckon 3a1auu;
aHANMM3UPOBaTh, CHCTEMATH3UPOBATh W  HHTEPIPETHPOBATH  WH(OpMAaIUio
Pa3JIMUHBIX BUJOB U (DOPM IMPEACTABIICHHUS;

CaMOCTOATENFHO BBIOUPATh ONTUMAIBHYIO (OpMy TIpeACTaBiICHHUS MHGOPMAIKU U
WJUTEOCTPUPOBATH PELIAEMbIE 3a/1a4H HECIIOXKHBIMU CXEMaMH, THarpaMMaMu, UHOMN
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHbBIC y‘leﬁﬂble IlCﬁCTBPISI:

B X0Jle 00CYXJEHHUsl y4eOHOTrO Marepuania, pe3ysibTaToB JIA0OPATOPHBIX paldOT H
IPOEKTOB 33J1aBaTh BONPOCHI MO CYLIECTBY OOCY>KIaeMOW TE€Mbl M BBICKa3bIBaTh
UJeH, HalleJCHHbIE Ha pEIIEHUE 3aJaud M TMOoJJAepkKaHHE OJarokenaTeIbHOCTU
OOIICHMS,

COTIOCTABJIATh CBOHM CYXKIEHHUS C CYXKISHUSMHU JPYTrUX YyYaCTHUKOB [Majora,
OoOHapyXMBaTh Pa3JIM4YUE U CXOACTBO MO3UIIMIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBINOJIHEHHOTO (DU3MYECKOTrO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh W UCTIOJH30BATh MPENMYIIIECTBA KOMAHHON M HHINBUyaTbHOU paboThI
MIPU PEIICHUU KOHKPETHOHN (hU3HUECKO MPoOIeMBbI;

OPUHUMATH 1I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATh ICHCTBUS 1O €€
JTOCTHKEHHIO: PACHpeleNaTh PpPOJH, OOCYXJaTh TMPOIECCHl U PEe3yNbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIbKUX JIFOJICH;

BBITIOJHATH CBOIO YacTh PabOTHI, JOCTHTas KaueCTBEHHOTO pPe3yJbTaTa Mo CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/Ibl;
OLICHMBAaTh KaueCTBO CBOET0 BKJIaJAa B OOUIMI NPOAYKT 1O KPUTEPUSM,
CaMOCTOSITENTLHO CPOPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe YueOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBIIATH MPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CUTYyaIUsX, TPEOYIOMIMX IS
pereHns Gu3nIecKuX 3HaHWM;



OPUEHTHUPOBATHCA B PA3NMYHBIX MMOAX0AAX MPUHATHS PELICHUN (MHAMBUyaIbHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOATENIBHO COCTAaBJIATh AJITOPUTM DPELICHUs (PU3UUYECKOMN 3aJaud WIM IUIaHa
UCCIIEJOBaHMsI C Y4ETOM HMEIOUIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEAJIaraéMble BaApUaHThI PELLICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT .

JIaBaTh aJI€KBAaTHYIO OLICHKY CUTYallMU U MPEAJIaraTh IiaH €€ U3MEHEHUS;
OOBSCHATh MPUYUHBI JTOCTHKEHUS (HEIOCTHUKEHUS) PE3yJbTaTOB JEATEIHLHOCTH,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIIOJHEHHUS
(U3MYECKOro MCCIEIOBaHUsA WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sd Ha MECTO JPYroro 4ejoBeKa B XOJ€ Clopa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYroro;

NpPU3HAaBaThb CBOE MPABO Ha OWIMOKY MpHU pEelIeHUH (U3UUYECKUX 3a/Jad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIBTATDBI

K koHI1y 00y4yenus B 7 kjiacce npeIMeTHbIE Pe3ybTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

WCITOJIB30BaTh TIOHATHS: (PU3NYECKHE W XUMHUYCCKHE SBJICHHS, HaOIIOJCHUE,
DKCIIEPUMEHT, MOJEINlb, THUIOTe3a, EeAUHUILI (U3MUECKUX BEJIMYWH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KUIAKOE, razo00pazHoe),
MEXaHWYECKOEe JBI)KCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE),
TpaeKTopusi, pPaBHOJEHUCTBYIOIIAsi cuia, aedopmanus (ympyras, IlacTudeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuyath saBieHus (Auddy3us, TEMIOBOE JABUKEHHUE YACTUI[ BEIIECTBA,
paBHOMEPHOE JIBIKEHHUE, HEPAaBHOMEPHOE NBI)KCHHE, WHEPIIUS, B3aUMOJCHCTBUE
TeJN, paBHOBECHE TBEPABIX TEN C 3aKPEIJIEHHOW OChIO BpalleHHs, Iepenaya
JABJICHUS TBEPIABIMH TEJIAMH, JKUIKOCTSIMH WM Ta3aMH, aTMOC(EpHOE aBlICHUE,
MJIaBaHUE TeJ, MPEBpAIICHHs] MEXaHWYECKOM »HHEPruu) IO ONMUCAHUI0 UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOUIUX JTAHHOE
bu3HYecKoe SBICHHCE,

pacro3HaBaTh TPOSBICHUE HM3YyYCHHBIX (U3HUECKUX SIBJICHUH B OKPYKAIOIIEM
MHpE, B TOM 4YHClIe (U3UYECCKUE SIBJICHUS B TPHUPOJIC: NMPUMEPHI IBMIKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOW M HEXKUBOU MTPUPOAE, NEUCTBUE CUIIbI TPEHHUS B
NpUPOAE U TEXHHKE, BJIMUSHUE aTMOC(EPHOTO [aBJICHHUS HA JKUBOW OpPTaHU3M,



IUTaBaHWE PBIO, pblUard B TEJE 4YelIOBEKa, MPH 3TOM IMEPEBOAUTH MPAKTHYECKYIO
3aa4y B y4eOHYIO, BBIACIATh CYHICCTBEHHbIE CBOWCTBA (MPU3HAKH) (UBUUYECKUX
SIBIICHUI;

ONMKCHIBATH HW3YYEHHBIE CBOWCTBA TeN M (PU3MYECKUE SBICHUS, HCIOJIb3YS
dbusnyeckue BeNWYUHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpEMsl, MYTbh,
CKOPOCTb, CPEAHSAA CKOPOCTb, CWJIA YIPYTOCTH, CWJIA TSKECTH, BEC TeEja, CUIA
TpeHUs, JaBjieHue (TBEPIOrO Tela, >KUJIKOCTH, TIa3a), BBITAIKMBAIOMIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT
MOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUECKasl U MOTEHIIUANIbHAS YHEPTHs), IPH
OMKMCAHUH MPABUIIBHO TPAKTOBAThH (PU3UUECKUIN CMBICI UCIIONb3YyEMbIX BETUYNH, UX
00O3HAUYECHHUA U EOUHUIBI (PU3MYECKHX BEIUYMH, HAXOAUTh (OPMYIIBI,
CBSA3BIBAIOLIME JAHHYIO (PM3UYECKYIO BEIUUYUHY C JPYTUMU BEJIMYMHAMU, CTPOUTH
rpaKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS M IPOLIECCHI, HUCIOJIb3YS
npaBWiia CIOXKEHUsSI CUi (BIOJIb OJNHOM mpsmMoii), 3akoH ['yka, 3axon Ilackams,
3aKOH ApxuMena, MPaBUJIO paBHOBecUsl pbluara (0J0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHHMsS MEXaHWYECKOW »HHEpruu, MpH STOM J1aBaTh
CIIOBECHYIO (OpPMYJIUPOBKY 3aKOHa U 3allUChIBaTh €ro MAaTeMaTH4YeCcKoe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKUE SBJICHMS, MPOLIECCHl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCT€ CHUTyaluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOTMYECKUX I1aroB
c onopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHUN, PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3aaud B 1—2 JeHCTBUS, UCHOJIB3Ysl 3aKOHBI U (OPMYIIBI,
CBsA3bIBatOLIME (PU3MYECKUE BEIUYMHBL: HAa OCHOBE AaHajiu3a YCIOBHS 3aJaud
3aIlMChIBaTh KPATKOE YCIIOBUE, MMOACTABIATh PU3NUECKUE BETUYUHBI B (DOPMYIIBI U
IPOBOANUTH PACUETHI, HAXOIUTh CIIPABOYHbIE JaHHbIE, HEOOXOIUMBIE JJIs PELICHHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJYYEHHON (DU3NUECKON BETMYNHBI,
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PUIUUECKUX
METOJOB, B ONHCAHWUU HCCIEHOBAHUS BBIIEIAATH IPOBEPAEMOE MPEAIOTIOKEHHE
(rumoTesy), paznuyaTh U WHTEPHPETUPOBATH MOJYUYEHHBIN pE3yJbTaT, HAXOJWUTh
OLIMOKH B XOJI€ OTbITA, Ie]aTh BEIBOJBI 110 €T0 Pe3ybTaTaM;

MPOBOJUTH OMbBITHl MO HAOTIOAEHUIO (PU3MYECKUX SIBICHUN WM (U3HUUECKUX
CBOMCTB Ted: (OpMYyJIHMpPOBATH MPOBEPSIEMbIE MPEAINONOXKEHHUS, COOUpaTh
YCTaHOBKY M3 TPEIJIOKEHHOrO0 OOOpYAOBaHHUsS, 3alUChIBaTh XOJ OIBITa U
(GbopMyIMpPOBaTh BHIBOIBI,

BBITIOJIHATH NMPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CUITbI
U TEeMIEepaTrypbl C MCIOJb30BAaHUEM AHAJIOIOBBIX M LU(POBBIX MPUOOPOB,



3alMChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHOU aOCOIIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

POBOUTDH UCCIIEOBAHUE 3aBUCUMOCTH OAHON (PU3WYECKON BETMUMHBI OT JIPYTron
C HCIOJB30BAaHUEM TMPSMBIX M3MEPEHUH (3aBUCUMOCTM IIyTH PaBHOMEPHO
JBIKYILETOCS TeJa OT BPEMEHM JBW)XCHMS Te€ja, CUJIbl TPEHUS CKOJIBXKECHHUS OT
BEcCa TeJa, KauecTBa 00pabOTKH MOBEPXHOCTEN TEJl U HE3aBUCUMOCTHU CHJIbI TPEHHUS
OT IUIOIIAJIA CONPUKOCHOBEHUS TE€J, CHJIbl YHPYIOCTH OT YMJIMHEHHUS MNPYKUHBI,
BBITAJIKMBAIOIIEH CWIIBI OT 00BbEMa NOTPYKEHHOM 4YacTU Tejla U OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€jla, OT IJIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUI IUIaBaHUS TEJI, YCIOBUN PaBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEIOBAaHMs, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh U3MEPEHUS, CIAEAYS MPEI0KEHHOMY IIaHy, (PUKCUPOBATH PE3YyJIbTaThI
MOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE NPEIJIOKEHHBIX TAOIHIL U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUs (DU3UUECKUX BEJIMYMH (TUIOTHOCTH BEIECTBA
KUIKOCTH M TBEPIOTO TeEla, CUJa TPEHUS CKOJIbKEHUsS, AaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAS. CHJIA, JEHCTBYIOIAs HA TMOrPYXKEHHOE B KUAKOCTh TEIIO,
KO3(Q(GUIUEHT  MOJE3HOro  JEWCTBUS  HPOCTBIX  MEXAaHU3MOB),  CIEIys
OPEJIOKEHHOW  MHCTPYKLUMU: TpU  BBIIOJHEHUM  U3MEpPEHHM  coOuparthb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAYEHUE UCKOMOM BEIMYHHBI;
coON0aTh MpaBWiia TEXHUKH O€30MacHOCTH NpH padore ¢ J1abopaToOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh NPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0APOMETP, phluar, MoABHKHBIH
Y HENOJIBM>KHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTb;

XapaKTEepU30BaTh MPUHLMUIBI JCHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA WX OMHCAHUS (B TOM YHCIE: MOIIIUIHUKA, YCTPONUCTBO
BOJONIPOBO/IA, THJIPABIMYECKUI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBIICHUM U HEOOXOJAUMBIC
(bu3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpUMEPHl (HAXOAUTh HH(MOpPMALMIO O MpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM KM3HU JUIsl oOecnedeHus
0e3omacHOCTH TpU OOpalieHuu ¢ MPUOOpaMu U TEXHHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUs! 3JI0pOBbsI M COOJIOJEHUS HOPM 3KOJOTMYECKOrOo TIOBEJICHUS B
OKPYXKAIOIIEU CPELE;

OCYILECTBIATh OTOOpP MCTOYHMKOB MH(popmanmu B MHTEpHETE B COOTBETCTBUH C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W NIYTEM
CPaBHEHHUS Pa3IMYHBIX MCTOYHUKOB BBIACIATH HHPOPMAIUIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HEJTOCTOBEPHOM;



WCIIOJIB30BaTh TMPU BBIMOJHEHUW YYEOHBIX 3aJlaHU HAyYHO--TIOMYJISIPHYIO
JTUTEPATYPy (U3HUECKOTO COAEPKAHUS, CIPABOYHBIC MATEPHAIbI, PECYPCHI CETH
NurtepHer, Bianerb NpuéMaMud KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
“H(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbBIC KPaTKUE MUCbMEHHBIC M YCTHBIE COOOIIIEHUS HA OCHOBE 2—
3 uCcTOYHMKOB MH(MOpPMAIUU (HU3UIECKOTO COJCP)KAHMS, B TOM YHUCIE MyOIMIHO
JienaTh KpaTKue COOOIICHUS O pe3yibTaTaX MPOCKTOB WM YICOHBIX HCCIICIOBAHUMH,
IpY ATOM TPAMOTHO HCIOJb30BaTh HW3YUYECHHBIM MOHATUUHBINA ammapar Kypca
(bU3UKH, COTTPOBOXKIATh BHICTYIJICHUE TTPE3CHTAIICH;

MIPHU BBITIOJTHEHUH YUEOHBIX MPOEKTOB U UCCIICIOBAHUMN pacipeaesiTh 00s13aHHOCTH
B IPYyNII€ B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH, CJICAUTD 34 BBIITOJTHEHUEM
IUIaHa JeHCTBHH, aJIEeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JIESITEIBLHOCTH
TPYNIIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICMCTBHUE, YYUTHIBAsI MHEHHE
OKPYKAIOIIHUX.

K koHiy 00yueHus: B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE J10JKHBI
OTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TENJIOBOE ABMKEHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTANIMUECKUE U aMOp(HbIE Tena,
HACBIICHHBI M HEHACBIIICHHBIM [ap, BIAXHOCTH BO3AyXa, TeMIIeparypa,
BHYTPEHHSIS DHEPTHUs, TEIUIOBOM JBUTATENb, dJIEMEHTAPHBIA AIEKTPUUECKUM 3apsi,
AIEKTPUYECKOE TOJIE, TPOBOJIHUKHA U JUAIEKTPUKHU, TOCTOSIHHBIN JJIEKTPUUYECKHM
TOK, MArHUTHOE I10JIE;

pasnuyarh SBJICHUA (TEIIOBOE PACIIMPEHUE W C)KaTue, TeIUlonepesada, TEIIOBOe
paBHOBECHE, CMA4yMBAaHMUE, KaIllMJUIIPHBIE SBJICHUSA, WCIIAPEHHUE, KOHJEHCalus,
IUIaBJI€HUe, KpUCTaUIM3auus  (OTBEpAEBaHMWE), KHUIEHHE, Teronepenaya
(TemI0npOBOHOCTD, KOHBEKIIMS, U3ITyYEHHE), dJEKTPU3ALIMS TN, B3aUMOIECHCTBHE
3apsi0B, NEUCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJCHCTBHE
MAarHuTOB, I€UCTBUE MArHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHAYKIUS) 1O OINKCAHUIO HMX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIEHWE H3YYEHHBIX (PU3MYECKHX SIBICHUN B OKpYKAIOIIEM
MUpE, B TOM 4Hciie (PU3HUECKUE SIBJICHUS B PUPOJE: TOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SIBJIEHUS B NMPUPOAE, KPUCTAUIBI B Ipupoze, uinydenue ConHia,
3aMep3aHue BOJIOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
AIEKTPUYECKUE SIBJICHUS B aTMocdepe, HJIEKTPUUYECTBO KHUBBIX OpPraHMW3MOB,
MarHuTHOE moJje 3eMiu, Apeid Mo0COB, POJIb MAarHUTHOTO MOJIS JUISl )KU3HHU Ha
3emiie, MOJSIPHOE CHUSHUE, MPU 3TOM MEPEBOJAUTH IPAKTHUECKYIO 3a/Jady B
yueOHY0, BBIICIISATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUIA;



OMHUCHIBATh HW3YYCHHbIE CBOMCTBA Tel W (PU3MYECKUE SBICHUSA, HCIIONb3YS
dusznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPTUS, KOJTMYECTBO TEILJIOTHI,
ylaelbHasg TEIIOEMKOCTh BEUIECTBA, YJEIbHAs TEIUIOTA IUIABJICHHS, YAEJbHAs
TEIUIOTa NMapooOpa3oBaHus, yAeJbHas TEIJIOTa CTOPAaHUs TOIUIMBA, KO ULIUEHT
IIOJIE3HOTO JEHCTBHS TEIJIOBOM MAalIMHBI, OTHOCUTEJIbHAS BIAKHOCTH BO3IYXa,
AIEKTPUYECKUI 3apsjl, CHJa TOKA, JIEKTPUYECKOE HANpPsKEHHE, COMPOTHBIICHHE
IPOBOJHUKA, VYAEJIbHOE CONPOTUBIEHUE BEUIECTBA, padoTa M MOIIHOCTb
3JIEKTPUYECKOTO TOKA), IPH OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYUH, OOO3HAYEHUS M EIUHUIBI (U3MUECKUX BEJIWYUH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYI (PU3MUYECKYIO BEIMYMHY C JPYTMMHU
BEJIMYMHAMH, CTPOUTH TpaUKHU U3YUCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBICHUS U IMPOLECCHI, HUCIOIb3YS
OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOEHHUS BEIIECTBA,
IOPUHLIMII CYNEPIO3ULUU TOJeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsna, 3akoH Oma Juisl ydacTKa Lenw, 3akoH J[oyis—JIeHna, 3aK0H COXpaHEeHUs
SHEPrUM, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alKUCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLHNH IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISATD
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX IIaroB ¢
onopoil Ha 1—2 U3y4eHHBIX CBOWMCTBA (PU3NYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemiate pacuy€THble 3agaud B 2—3 JEHUCTBUS, HCIOJIBb3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOLIME (PU3MYECKUE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMMChIBATh KPATKOE YCJIOBHE, BBIABISTH HENOCTATOK JAHHBIX HJI PEIICHHS
3aJlayu, BEIOUPATh 3aKOHBI U (POPMYIIbl, HEOOXOAUMBIE JJIs €€ PEIICHHMs], IPOBOAUTD
pacu€Thl M CpaBHUBATH MOJIYYEHHOE 3HAu€HUE (U3UUECKON BEJIMUYUHBI C
W3BECTHBIMH JTAHHBIMU;

pacno3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOILIM (PU3NYECKUX
METO/IOB, HCIIOJIb3ysl ONHMCAHWE MCCIEJOBAaHUSA, BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEHNE, OLIEHUBATh MPABMWIBHOCTh MOPSIIKA MPOBEICHUS HCCIEI0BAHMS,
JieaTh BbIBOJBI,

MPOBOJIUTH OMBITHI 1O HAOMIOAEHUIO (DU3UYECKUX SIBICHUN WM (U3HUECKUX
CBOMCTB TeN (KamWJUIApHBIE SIBJIICHUS, 3aBHCHUMOCTb JaBJICHHUS BO3AyXa OT €ro
o0BEMa, TemmepaTypbl, CKOPOCTH Ipollecca OCThIBAHWS W HArpeBaHUs NpH
U3IyYEHUH OT LBETa H3Iydarolmed (MOrjolarllei) MOBEPXHOCTH, CKOPOCTb
UCIIAPEHUs] BOABI OT TEMIIEPATypbl >KUAKOCTH M IUIOMIAIM €€ MOBEPXHOCTH,
ANIEKTPU3alUsl TE€JI U B3aUMOJEHUCTBHE JJIEKTPUUYECKHUX 3apsAI0B, B3aUMOJEHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3allMsl MAarHUTHBIX MOJEH MOCTOSTHHBIX MarHUTOB,



JEHCTBUSI MArHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JICKTPOJBUTATENS MOCTOSHHOTO TOKA): (OPMYIUPOBATH MPOBEPSEMBIC
IPEINONIOKEHUs, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pyI0BaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBINOJIHATh MPSIMBbIE H3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIIBHON BIAXXHOCTH
BO3/lyXa, CHJIbI TOKa, HAMPSKEHHs] C UCIOJIb30BAHUEM AHAJIOTOBBIX NMPUOOPOB U
ATYNKOB (PU3UYECKUX BEJMYMH, CPAaBHUBATH PE3YJbTAThl U3MEPEHUH € y4ETOM
3aJJaHHOW a0COIIOTHON MOTPELIHOCTH;

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHON (PM3NYECKOM BETUYMHBI OT JIPYrou
C  HUCHOJb30BAaHUEM  NPSIMBIX HM3MEPEHMH  (3aBUCUMOCTb  CONPOTHUBIICHUS
OPOBOJHMKA OT €ro JAJUHBI, IUIOHIAJN MOMEPEYHOr0 CEUYEHHUS U YyIEIBHOTO
COTIPOTHBIICHUS BEIIECTBA MPOBOJHHUKA, CUIIBI TOKA, HIYIIET0 Yepe3 MPOBOJHUK, OT
HaANpsDKEHUS Ha MPOBOJIHUKE, UCCIIEA0BAHNE OCIEA0BATEIBHOIO U apauIeIbHOTO
COEIMHEHUH MPOBOJHUKOB): IJIAHUPOBATh MCCJIEI0BAHUE, COOMpPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHHUSI, CIEAYS MPEATI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3YJIbTAThI
MOJyYeHHOW 3aBUCUMOCTH B BHUJE TaOMUIl W TpadHKOB, AeTaTh BBIBOJBI IIO
pe3ynbTaTaM HCCIeA0BaHNUS;

IPOBOUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEMYMH (yAETIbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBIEHUE IPOBOJHUKA, pabOTa U MOILHOCTH 3JIEKTPUUYECKOTO
TOKA): TUIAHUPOBAaTh HW3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY,
ClIeys MPEAN0KEHHOW NHCTPYKIIUHU, ¥ BBIYUCIIATH 3HAYCHUE BETUYHHBI;
coOMI0AaTh MpaBWJIa TEXHUKU O€30MacHOCTH Ipu paboTe ¢ J1abopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPHUHLMIIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOI Ha MX OMUCAHUS (B TOM YHWCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHa, aMIepMeTp, BOJIBTMETP, CUETUYHUK DICKTPUUECKON
SHEPrUM, SJIEKTPOOCBETUTENbHbIE MNPUOOPHI, HarpeBaTelIbHbIE 3JIEKTPONPHOOPHI
(mpuMepsbl), SNEKTPUUECKUE NMPEAOXPAHUTEINHN, FNEKTPOMATrHUT, 3JIEKTPOIBUTaTEIb
MOCTOSTHHOTO TOKa), WCIOJb3ys 3HAaHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN WU
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIbHBIC MPUOOPHI IO
CXeMaM U CXEMaTUYHbIM pPHUCYHKaM (KUAKOCTHBI TEpMOMETp, TEpMOC,
NCUXPOMETP, TUTPOMETpP, JIBUraTelib BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOII,
peocTaTr), COCTaBISATH CXEMBI JJICKTPUUECKUX IeMed C MOCIe0OBaTeIbHbIM U
napajuleTbHBIM COCAMHEHHEM JJIEMEHTOB, pa3inyas yCIOBHBIE OO0O03HAYCHHUS
AJIEMEHTOB 3JICKTPUUECKUX ILIETICH;

OPUBOJUTH MpPUMEpHl (HAXOAUTh HH(MOPMALMIO O MpHUMEpax) MPaKTUYECKOro
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU JUIsl 00eCHedeHHUs
0e30MacHOCTH MpU OOpallleHuH ¢ MpUOOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,



COXpaHEHHs 3J0POBbsI W COOJIOACHUS HOPM OJKOJOTHYECKOTO IIOBEICHUS B
OKPYKaIoLIEN CpeJIE;

OCYIIECTBIISATh TIOUCK WH(popMaImu (HU3HYECKOro conepkaHust B VHTEepHETEe, Ha
OCHOBE HMEIOIIMXCS 3HAHUWA U TMYTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIJICNIATh MH(OPMAIUIO, KOTOpasi SBJSETCS MPOTUBOPEUMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIB30BaTh TPHU BBINIOJHEHUW Y4YEOHBIX 3aJaHUll  HAYYHO--TIOMYJISPHYIO
auTeparypy (HU3NYECKOTO COJCpKAaHMA, CIPABOYHBIE MaTepHajbl, PECypChl CETH
WutepHer, BnaaeTs MNpuEMaMU KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus
UH(pOpPMAaILIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpPaTKUE YCTHBIE COOOIIEHHUs, 00001mas
UH(POPMAIIHIO U3 HECKOJIBKAX HCTOYHUKOB (DU3MUECKOTO CONIEPIKAHMS, B TOM YHCIIE
nyOJIMYHO TPEACTaBISTh PE3yJabTaThl TMPOEKTHOW WM HCCIIEI0BATEIbCKON
JESITEeIBHOCTH, TPH 3TOM TPAMOTHO HCIIONIB30BaTh HM3YyYCHHBIN MOHSATHUITHBIHN
ammapar Kypca GU3UKH, COIPOBOXKIAThH BRICTYIUICHUE MPE3CHTALINEH;

IpY BBITIOJHCHUN YYEOHBIX TMPOCKTOB M HCCICIOBAHUN (PU3MUECKUX TPOIIECCOB
pacrpenensTb OOS3aHHOCTH B TpPYIIE B COOTBETCTBHH C IOCTaBJICHHBIMU
3ajjauaMy, CJCIUTHh 32 BBIIOJHEHHEM IUIaHA JIEHCTBHA U KOPPEKTHPOBATH €ro,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTH TPYIIIBI, BEICTPAUBATD
KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, TMPOSBISS  TOTOBHOCTh  pa3peliaTh
KOH(DJIUKTBHI.

K KOHIY 06yquI/151 B 9 Kkiacce IMPpCAMCTHBIC PC3YJIbTATHI Ha 0a3zoBOM YPOBHC JOJIZKHBI

OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCYETA, MarepuaibHas TOYKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOro  JBWKEHHs,  jaepopmauus  (ympyras,
IUTACTUYECKAs), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M
NEeperpy3ku, LEHTP TAKECTH, aOCOTIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXaHWYECKHE KOJeOaHWs U BOJHBI, 3BYK, HH(PA3BYyK H
YIIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJbHO30PKOCTh, CHEKTPhl MCITYCKaHUS M MOTJIOUIEHUS, aibda-,
0eTa- U raMMa-u3JIy4yeHus, U30TOMbI, IAEPHAS] SJHEPTETUKA;

pa3nuuaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBW)KEHHE, CBOOOJAHOE TajJeHue Tel,
PaBHOMEpPHOE JBW)KEHHE IO OKpPYKHOCTH, B3aUMOJEHCTBUE TE€J, PEAKTUBHOE
JBIKEHUE, KOJIeOaTeNbHOE ABM)KEHHE (3aTyXalollle U BbIHYKICHHbIC KOJIeOaHus),
PE30HAaHC, BOJIHOBOE  JBWKEHUE, OTpPAXEHUE  3BYKa, MPAMOJUHEHHOE
pacnpoCTpaHEHUE, OTPAKEHHE U NPEJIOMIIEHUE CBETAa, IIOJHOE BHYTPEHHEE
OTpa)kKeHUE CBETa, pa3joXKeHHe OEoro CBeTa B CIIEKTP U CIOKEHUE CIEKTPAIbHBIX
LBETOB, JUCIEPCUS CBETa, €CTECTBEHHAas pPaJUOAKTUBHOCTh, BO3HUKHOBEHHE



JMHEHYATOTO CIEKTpa M3IyYEHHUs) TI0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W HA
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacrmo3HaBaTh MPOSBICHWE W3YYEHHBIX (PU3MUYECKHUX SIBICHUN B OKPYXKAIOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBJICHHS B MPUPOJE: TPUIMBBI U OTJIMUBBI,
nBwkeHue TuiaHeT COJMHEYHOM CHUCTEMBbI, PEaKTUBHOE JBUKEHUE JKHUBBIX
OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH, 3EMIICTPSCEHUE, CEUCMHUYCCKHE
BOJTHBI, ITyHAMH, 3X0, [IBETa TEJ, ONTHYECCKUE SIBJICHUS B MPUPOJIC, ONOTOTHIECKOE
JNEUCTBUE BHUAMMOIO, YJIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOIO M3Iy4YEHUH,
€CTECTBEHHBIN pagUOaKTUBHBIA (OH, KOCMHYECKHE JIy4Hd, pPaJHMOaKTHBHOE
U3Iy4eHHE NPUPOJHBIX MHUHEPAJIOB, JIEUCTBHE PAJMOAKTUBHBIX H3IIYyYCHHH Ha
OpraHU3M YEeJIOBEKa), IPH 3TOM IEPEBOAUTH MPAKTUYCCKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

ONKCHIBATh HW3YYCHHBIE CBOWCTBA Ted U (UBUYECKUE SBICHUS, HCIOIb3Ys
busznyeckue BENUYMHBI (CpeAHssT W MTHOBEHHas CKOPOCTh Tela IIpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TIEPEMEIICHHUE, MyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHUS, CWJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE CBOOOAHOTO MaJleHUs,
BEC Tela, UMIYJbC Tea, UMIYJIbC CHJIbI, MEXaHW4YeCKas paboTa M MOIIHOCTD,
NOTCHIIMANIbHASL  SHEPTUsl Teja, TMOJHITOr0 HaJ TOBEPXHOCTHIO  3EMJIH,
NOTEHIIMANIbHAS JHEPTrUs CXKATOW MPYKUHBI, KUHETHYECKas DHEPrus, IOJHAs
MEeXaHUYeCKas SHEPTHs, TEPUOJ U JacToTa KoJieOaHWH, JIIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTesib MPEIOMJICHUS CPEJbl), TIPHU
OMKMCAHUK TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOJIb3YEMBIX BEIUYHH,
o0O3HaueHUssT ¥ EAUHUIBI (U3MYECKHX BEJIMYMUH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PM3UYECKYIO BETUYHHY C IPYTUMU BEIMYUHAMU, CTPOUTH
rpaduKy U3YYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITUIMH;

XapaKTEPU30BaTh CBOWCTBA TeJl, (U3MUECKHE SBJICHUS W TPOIECCHI, HCIOJB3YS
3aKOH COXPAHEHUS OHEPruM, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHIIMII
CYTIEPIIO3UIINU CUJI, IPUHIIUIT OTHOCUTENbHOCTH ["anuies, 3akonbl HeloToHA, 3aKOH
COXpaHEHUS WMMIYJbCa, 3aKOHBI OTPAKCHHUS W TPEJIOMIICHHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAI0BOTO M MACCOBOTO YHCEN MPHU SACPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €ro MaTEeMaTUYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3NYECKUE TIPOIIECCHl U CBOMCTBA TEJ, B TOM YUCIE M B KOHTEKCTE
CUTyallMii TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPHYUHHO--
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYCCKUX IIIaroB C OMIOPOM Ha
2-3 W3YYCHHBIX CBOWCTBA (U3MYECKUX SBICHUH, (DU3UYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3ajaud (ONMHUPAIONIMECS HA CHUCTEMY W3 2—3 ypaBHEHUN),
UCITOJIB3YsI 3aKOHBI 1 (DOPMYJIBI, CBSA3BIBAIONTNE (PU3NUCCKUE BETMYUHBI: HA OCHOBE



aHalli3a yCJIOBHUSA 3a/1a4 3alMChIBAaTh KPAaTKOE YCJIOBUE, BBISBIATH HEIOCTAIOIINE
WM W30BITOYHBIC JTaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE IJIs
pelieHusi, MPOBOAUTh pPacy€Thl M OIEHUBATh PEATUCTUYHOCTh MOIYyYEHHOTO
3HauYeHUA (PU3NYECKON BEITUUHUHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MpPHU MOMOUIM (PUIUUECKUX
METOJIOB, HCIIOJIb3YySl  ONHUCAaHUE HCCICAOBAaHUSA, BBIACIATH IPOBEPSEMOE
IPENOIOKEHNE, OIEHUBATh MPABUIBLHOCTh MOPSIKA MPOBEACHHS HCCIIEIOBaHUS,
JienaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OIBITOB;
MPOBOJUTH OMbBITHl 1O HAOTIOJEHUIO (PU3NYECKUX SIBICHUN WU (U3HUECKUX
CBOMCTB Tell (M3yueHHEe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpAaHEHMs SHEPTUH,
3aBHCHUMOCTh TEpHOJa KOJICOaHW MPYXKUHHOIO MasTHUKAa OT Macchl Ipy3a U
KECTKOCTU TPYKUHBI W HE3aBUCHMOCTh OT aMIUIMTYABl MajblX KojeOaHUuM,
OPSIMOJIMHEMHOE pPacIpOCTpaHEHUE CBETA, PA3JI0KEHHE OEoro CBeTa B CIEKTD,
U3yYEHUE CBOMICTB M300pak€HUsI B IUIOCKOM 3€pKaje U CBOMCTB H300pakeHUs
npeaMeTa B coOOUparolieit JInH3e, HaOI0IeHUE CIUIONIHBIX U JIMTHEHYAaThIX CIIEKTPOB
U3JIyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOrO Habopa
00Opy/IOBaHUs, OMHCHIBATH XOJI OMBITA M €ro pe3ylibTaThl, (OPMYyIUPOBATH
BBIBOJIBL;

IPOBOAUTH NMPU HEOOXOJUMOCTU CEPHUI0 MPSIMBIX U3MEPEHUM, ONpenessas cpeHee
3HAUEHHUE H3MepseMOil Benu4uHbl ((POKYCHOE pacCTOsiHHE COOMpAIOLEH JIMH3bI),
000CHOBBIBaTh BBIOOP cIOc00a u3MepeHus (M3MEPUTETBLHOTO MTPUOOPA);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIIMYMH C UCIOIb30BAaHUEM
NPSMBIX HM3MEpPEHUl (3aBUCUMOCTH IMyTH OT BPEMEHU TMPU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HadaJdbHOM CKOPOCTH, TMepuoja KojeOaHWil MaTeMaTH4eCKOro
MasiTHUKA OT JYIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa OT yIJia MaJICHUS U
yriaa TpeNIoMJICHHS OT  yrjia TajeHus): I[JIaHHpOBaTh  HCCIIEIOBaHUE,
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY, (DUKCHpOBATH PE3yNbTATHl IMOTYYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJEC TaONHI] U rpaduKOB, IEJaTh BBIBOJIBI
10 pe3yJbTaTaM HCCIIeI0BaHNUS;

MPOBOJNTH KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIUYHH (CPEOHSs CKOPOCTh H
YCKOpEHHEe Teja TpH pPABHOYCKOPEHHOM JIBWKEHHH, YCKOpPEHHE CBOOOIHOTO
najieHus, )KECTKOCTh MPYKUHBI, KOODPUITUEHT TPEHUSI CKOJIBKECHUS, MEXaHUYECKas
paboTa W MOIIHOCTh, YacTOTa W TMEpUoa KOJeOAHW MaTEeMaTUYECKOro W
NPYXKHHHOTO MasTHUKOB, ONTHYECKAsi CHJla COOMpAIONIe JTUH3bI, PallOaKTUBHBINA
¢oH): TMIAaHUPOBATH HM3MEPEHUs, COOMpaATh HSKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATHh U3MEPEHUS, CIACAYS MPEI0KEHHON HHCTPYKIINH, BEIYACISATH 3HAUCHHE
BEIMYMHBI W aAHAIM3UPOBATH TIOJYYEHHBIE pe3ylIbTaThl C Y4ETOM 3aJaHHOU
IIOrPEMTHOCTHA U3MEPEHUN;



coOMoaTh MpaBWia TEXHUKKM O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (DM3MUECKUX MOJENEH: MaTepuanbHas
TOYKa, a0COTIOTHO TBEPAOE TEJO, TOUCUHBIM UCTOYHUK CBETA, JTy4, TOHKas JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTEpPU30BaTh NPUHLHUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMNOpPOM HAa HMX ONHUCAaHHUS (B TOM 4YHCIE: CIHIOMETpP, JATYUKU
MOJIOKEHHS, PACCTOSIHUA M YCKOPEHMS, pakeTa, 53XO0JO0T, OYKH, IEPUCKOIL,
doToamnmapar, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Buiibcona), MCIoib3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBJIICHUN U HEOOXOUMBIE
duznyeckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENIbHBIX HPUOOPOB M TEXHOJOTMYECKHX IIPOLECCOB IpPH
pelIeHUN Y4eOHO--TIPAKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI Ul MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

NPUBOAUTH MPUMEPHI (HAXOAUTh HWH(MOpPMALMIO O MpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B MOBCEAHEBHOM KM3HHM JUIsl 0OECIEUECHHS
0€30MacHOCTH MpH OOpALEHUH C MPUOOpPaMU M TEXHUYECKHUMH YCTPONCTBaMH,
COXPAaHEHUS 3JI0pOBbSI M COOJIIOJIEHUST HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYKaIOIIEH CpeIE;

OCYULIECTBJISITh TOMCK HWH(popManuu ¢uznueckoro coaepxxkanus B MHTepHere,
CaMOCTOSITENILHO (POPMYIHpPYsl MOUCKOBBIM 3ampoc, HAXOAUTh MYTH ONpPEAEICHUS
JIOCTOBEPHOCTH TIOJY4YeHHOM HH(OpMalMd Ha OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJI30BaTh MpPU  BBIMNOJHEHUM YYEOHBIX 3aJaHUM HAyYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3HUECKOTO COJAEpM AHUS, CIIPABOYHBIE MATEPHAJIbI, PECYPChl CETH
WuTepHer, Biaaerb Npu€MaMH KOHCIIEKTHMPOBAHUS TEKCTa, IMpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE IHCbMEHHBbIE W YCTHbIE COOOLIEHUSI HA OCHOBE
uH(pOpMaAIMU U3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOrO COAEpP)KaHUS, MyOIUYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHON WIJIM MCCIIEIOBATEIbCKON AEATEILHOCTH, IPU
3TOM TPaMOTHO MCIIOJIb30BaTh WM3YYEHHBIM MOHATUHHBIM anmapar u3y4aemMoro
pa3nena (UMK W CONPOBOXKIATh BBICTYIJICHHME IMpe3eHTalue ¢ y4EéToMm
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

depnepanbHasa paboyan nporpamma | dusmka. 7-9 Knaccbl (6a30BbIi

7 KITACC
Kosun4yecTBo 4acoB
Ne HanmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuoreka [JOK
11 o - 2
ST HAYKa O TIPHPOE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
HSHHCCICHE BETITHIE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METOJ IO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pasnen 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHNH BellleCTBA
bu6mmorexa [IOK
2.1 1
CTpoetine peliiecTsa https://m.edso0.ru/7f416194
59 JIBM>KeHuEe U B3aUMOJICICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BEIECTBA https://m.edso0.ru/7f416194
but6mmorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
but6mmorexa [JOK
3.1 M 3
CXAMITCCROT ABIDREHHE https://m.edso00.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 bubmorexa HOK

https://m.edso0.ru/7f416194
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bu6mmoreka [JOK
33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. [lepenaya naBnenust TBEPAbLIMU 3 bubmuorexka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 1 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro nio pazaeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora i MompocTS 3 L https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere Mexarm3MbI > 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12

8 KVIACC
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KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoTshI padoThI
Pa3nen 1. TenJioBble siBJIEHUsI
. bu6mmoreka [JOK
11 CrtpoeHue u cBOWCTBA BELIECTBA 6 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 1
CIVIOBLIC HPOLECCht 33 6 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Tea bubnnoreka [JOK
2.1 . 9 1
7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
N . bubmuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 31 1 10 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 11 4
3 ATHITTHBIC ABTCHILT https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 7 1 1
UICKTPOMATHATHAS HHYKILHA https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 58
Pa3nea 3. [loBTopuTe1bHO-0000 1AM I MOYJIb
3.1 [ToBTOpUTENTEHO-0000IAIOIIHI MOTYITH 5
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22

9 KJIACC

Ne n/m HanmeHoBaHMe pa3ie/ioB U TeM

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)
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MPOrpaMmmbl Beero KonrTpoabubie IIpakTuueckue oOpa3oBaTesibHbIE PeCYpPChI
padoThI padoThI
Pa3zgen 1. Mexanun4ueckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 2 1
SAMMOAeHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1. 1
3 3aKOHbL COXpaHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pazgen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7
CXAHHHCCKHE KONCOaHHA 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M . 8 1 3
CXAHH'CCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoeE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
bubmuorexa [JOK
4.1 3 6 2
AKCOHBL PACTIPOCTPATICHIA CBETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6 3
HHSBL H OTITHHCCKHE TPHOOPET https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmuoreka [JOK
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‘ https://m.edsoo.ru/7f41a4a6

Hroro no pazueny 15
Pa3znen 5. KBaHnToBbIE SIBJIEHUS
bu6mmoreka [JOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
5.2 CTpoenue aTomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bub6nuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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OcHOBHBIE BH/IbI A€ATCJIBHOCTH oﬁyqa}omnxm

7 KIIACC
No HaumenoBanue KommaectBo | IIporpammuoe coaepxkanrie |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYaOIIUXCS
/T pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMera

Paznen 1. ®usuka u ee poJib

B NO3HAHUM OKPY:Ka0UIero Mupa

1.1 | ®uszuka — Hayka 2 ®dusuka — HayKa o NMpupoje. | BesiBiieHue paznuanii Mexay GU3NIeCKUMU 1
O MPUPOJIE SIBreHus npuUpoOIbL. XAMHUYECKUMH MPEBPALLICHUSMU.
dusnyeckue SABJICHUSA: Pacno3naBanue u kinaccudukanus GU3NIESCKUX
MEXaHUYECKUE, TEIUIOBBIE, | SIBJICHUN: MEXaHUYECKUX, TCIIOBBIX,
BJIEKTPUYECKUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHEIEC, CBETOBEIC, Habmronenue u onvcanue Gu3n4ecKux sBJICHUM
3BYKOBBIE
1.2 | ®usnueckue 2 dusnueckre BETNYNHEL. OnpeneneHue HEeHbI JSTCHUS IIKAIbI
BEJIMYMHBI N3mepenue puznueckux U3MEPUTEIHLHOTO TPUdOpAa.

BEJIMYUH. OU3NYECKUE
npubopsl. [lorpemHocts
U3MEPEHUMN
MexnyHnapoaHas cucremMa
€IMHUII

N3Mmepenne mTMHEWHBIX pa3MEpPOB TE U

POMEKYTKOB BPEMEHH C YUYETOM MOTPELIHOCTEM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenue TemriepaTypsl IpU MTOMOIIA
KUIKOCTHOTO TEPMOMETPA U JaTUUKa
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TTIOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPHIX (PU3UIECKUX
XapaKTEPUCTUK, HATTPUMED, PAa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSTHUMN, MaJTbIX
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IpOMeXyTKOB BpemeHu. O0cyxieHue
peajiaraéMplx ciocoooB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBmkeHue TunoTes, 00bSICHAIOMNX MIPOCThIE
HAYYHBIA METOJ €CTECTBEHHBIE HAYKU SBIICHUS, HATIPUMED:
MO3HAHMUS M3Y4YaloT IPHUPOLY. — MOYeMY OCTaHaBJIMBACTCA ABUKYIIICECS
EcTtecTBeHHO-HayUHBIN 10 TOPU30HTAIBLHOU MOBEPXHOCTH TEJO;
METO/]] IO3HAHMUSL: — TI0YEMY B JKapKyI0 MOr0y B CBETJION OJIEXK/IE
HaOJII0/IeHNEe, TOCTAaHOBKA | MIpOXJIagHei, yem B TéMHOM. [Ipennoxenue
HAy4YHOTO BOTIpOCa, CII0CO00B MPOBEPKH TUTIOTE3.
BBIJIBUJKEHUE TUIIOTE3, [IpoBenenue nccaenoBaHus M0 NPOBEPKE KaKOii-
AKCIIEPUMEHT TI0 TIPOBEPKE | TMOO TUTIOTE3HI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeliux Moaene puandeckux
HA0JII01aEMOT0 SIBJICHUS. SIBJICHU (B BHJI€ PUCYHKOB UJTU CXEM ), HAITPUMED
Onucanue pu3nUecKuX NaJICHUE MTPEAMETA; IPSAMOJINHENHOE
SIBJIGHUH C TIOMOILBIO pacnpocTpaHEeHHUE CBETa
Moelen
Hroro no pazgeny 6
Pa3nen 2. [lepBoHauajibHbIE CBEeHHS O CTPOEHUH BellleCTBA
2.1 | CtpoeHue BelecTna 1 CrpoeHue BellecTna: HaGnronenue u uHTEpIpeTaIiyst OMbITOB,

aTOMBI U MOJICKYJIbI, KX
pazmepsl. OnbITHI,
JTIOKa3bIBAOIIIHE
JUCKPETHOE CTPOCHHE
BEILIECTBA

CBUCTEIHCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOTb30BaHueM (poTorpaduii, MOITyICHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopaTtopHas pabota mo teme: «OreHka
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JIaMeTpa aToMa METOJIOM PsIOB
(c ucrionbp3oBaHueM GoTorpaduii)y.
Onpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBWKeHHE U
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBU>KEHHE YaCTHI]
BeniecTBa. CBs3b CKOPOCTH
JIBUYKCHMS YaCTHUIL

C TEMIEpaTypou.
bpoyHOBCKOE nBUXKEHNE,
muddy3us.
BzaumoelicTBre 4acTuil
BEIIECTBA: IPUTSKCHUE U
OTTaJIKUBAaHHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBUKCHUS U ABIICHUS TUPPY3HUH.

[IpoBenenrie u 00OBICHEHHUE OTBITOB

0 HAOJIIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenne u 0OBICHEHHUE OIBITOB TIO
0OHapYKEHHUIO CHJT MOJIEKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIIECTBA

ArperatHbi€ COCTOSIHUSA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTALITUYECKUX ) TEN.
BzanmocBs3p MexIy
CBOIMCTBaMH BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN
BOJIbI

Onucanue (¢ UCHOJIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IN4Mii B CTPOCHHUH T'a30B,
JKUIKOCTEU U TBEPIBIX TEII.

OO0BscHeHHEe MAJION CKUMAEMOCTH JKUIKOCTEN U
TBEPABIX TeJl, OONBIION CKUMAEMOCTH Ia30B.
O0ObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKYYECTH >KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3bIBAIOIINUX, YTO

B TBEPJOM COCTOSIHMM BOJIbI YACTHUIIBI HAXOAATCS
B CpEJIHEM Jaibllie JPYT OT Apyra (IIOTHOCTb
MEHBIIE), YEM B KHUIKOM.

VY cTaHOBJIEHUE B3aUMOCBS3U MEXITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYILIECTBOBAHUEM BOJIHBIX OPIraHU3MOB

(MC — Guomnorus, reorpagusi)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexannueckoe nBmxeHue. | McciaemoBanue paBHOMEPHOTO ABMKCHUS,
JBUKECHHE PaBHOMEpHOE 1 oTpeJielIeHUE ero MPU3HaKOB.
HepaBHOMepHOE fBmkenue. | HabmoeHne HepaBHOMEPHOTO IBUKEHUS U
Cxkopoctb. Cpenuss OIIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpPOCTbH MPHU JIBUKCHHUSL.
HEPaBHOMEPHOM Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
IBWKEHUHU. PacuéT iyt 1 | ABMIKEHHUS (LLIAPHKA B XKUJKOCTH, MOJEIIH
BPEMEHU JBUKEHUS AJIEKTPUYECKOTO0 aBTOMOOWIIS U T.1.).
Onpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS
OpycKa WK IIapuKa 0 HaKJIIOHHOM INIOCKOCTH
Pemenwne 3agau Ha onpeeieHne myTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpa@uKoB 3aBUCIMOCTH MYTH B CKOPOCTH
OT BPEMEHH
3.2 | Uuepuwms, macca, 4 SABnenue unepuuu. 3akoH | OOBSICHEHNE U POTHO3UPOBAHUE SIBIICHUH,

IINIOTHOCTB

nHepuuu. Bzanmopencteue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TEJIA.
IImoTHOCTH BemiecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eUHHIIE 00BEMA
BeIlleCTBA

00yCIIOBJIICHHBIX HHEPLIMEN, HAIPUMED, UTO
IIPOUCXOJUT ITPHU TOPMOKEHUHU HUIIH PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUTIEAE
WJIM CAMOKATe U T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBH)KEHUS TEJa B PE3YyJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3a1a4 Ha onpeneneHue MacCol TENa, €ro
00bEMa 1 IIIOTHOCTH.
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[IpoBeneHne u aHamU3 OMBITOB,
JTEMOHCTPUPYIONTNX 3aBUCUMOCTh U3MCHCHUS
CKOpPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBun Ten. M3Mepenue maccel Tena
Pa3IMYHBIMU CLIOCOOAMH.

Omnpenenenue TUIOTHOCTH TeJa B pe3yJibTaTe
U3MEPEHUS €ro MacChl U 00bEMA

3.3

Cumna. Buaper cun

14

Cuina kak xapakTepUCTHKa
B3aMMOJICUCTBHS TEJI.
Cuna ynpyrocTtu u 3aK0H
I'yka. U3mepenne cuel

C IMIOMOIIBIO TMHAMOMETDA.
SIBiieHUE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH
Ha JPyTUX IUIAHETaX.

Bec Tena. HeBecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 10 OJTHOU
IPSMOM.
PaBHOpElHCTBYIOIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUSI U TPEHUE
1okos. Tpenue B mpupoze
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
U3MEHEHUS CKOPOCTH TeJla WK €To 1ehopMalnu.
Onncanue peasbHBIX CUTYalln B3aMMOJIEVCTBUSA
TE€JI C TOMOIIBIO MOJENEHN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT YAJIMHEHHUS
PE3UHOBOTO IIHYPA WU MPYKUHBI

(c moctpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYalIHil, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyaluii, CBI3aHHbIX C SIBJICHUEM
TATOTEHHUS.

OO0bsicHeHNEe OPOUTAIEHOTO ABUKEHUS TUTAHET

C UCIIOJIb30BaHUEM SBJICHUS TATOTEHUS U 3aKOHA
WUHEPLIMH.

I/ISMCpeHI/IG B€Ca TCjia C IOMOIIBIO JTUHAMOMETPA.

O06ocHOBaHKE 3TOTO CIOCO0a HU3MCPCHUS.
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AHanus n MOJICIINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCHEPUMEHTAIBHOE MOJIYYEHHUE TTPaBHIIa
CJIOKEHHUSI CUJI, HAITPABJICHHBIX BAOJIb OJJHOU
npsamoii. OnipeiesieHue BETMYUHbI
PABHOJICMCTBYIOIICH CHIL.

N3ydeHne cuibl TPEHUS CKOJIBKEHUSI M CUITBI
TPEHHUS MTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

OT CHJIbI IABJICHUS U CBOMCTB TPYIIHUXCS
IIOBEPXHOCTEM.

AHaIu3 IPaKTUYECKUX CUTYalMi, B KOTOPBIX
MIPOSIBJISIETCS ICMCTBUE CHUIIBI TPEHHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU
yBeIu4YeHUs (KaTaHUEe Ha JIbhKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MMOAIIMITHUKOB, IIJIABAaHUE BOJIHBIX JKUBOTHBIX
u 1p.). Pemenne 3ama4 ¢ ucnonb3oBaHUEM
dbopmyIt 11 pacd€Ta CHIIbI TSKECTU, CUITbI
YIIPYTOCTH, CHJIBI TPCHUS

Hroro o pasgemny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, S KUAKOCTEH M ra30B

4.1

Hasnenue. [lepemaua
JIaBJIEHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y razaMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBEJIUUCHHUS
naBiieHUs. /[aBieHue rasa.
3aBUCUMOCTD JaBJICHUS
rasza otr o0béma,
TeMIepaTyphbl.

AHanu3 u 00bSICHEHHUE OITBITOB U MPAaKTHYCCKUX

CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHUSI.

O6ocHOBaHME CTOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS JaBIICHUSI.

W3yuenue 3aBUCUMOCTH JTABJICHUS ra3a
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[Tepenada naBieHHs
TBEPIABIMH TEJIAMH,
YKHUIKOCTSAMH U Ta3aMU.
3akon [lackains

0T 00BbEMa U TeMIIepaTyphl.

N3ydenne ocoOeHHOCTEM nepeaun JaBIeHUs
TBEPABIMU TEJIaMH, )KUAKOCTSIMHU U Ta3aMHU.
O06ocHOBaHUE Pe3yJbTATOB OINBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KUIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCrepuMEHTAIbHOE J0KAa3aTeIbCTBO 3aKOHA
[Tackans.

Pemenue 3a1au Ha pacy€T aBiaeHUs TBEPAOTO
Tena

4.2 | JlaBieHHnEe KUIAKOCTH 3aBUCHUMOCTD JIABJICHUS HccnenoBanune 3aBUCUMOCTH JABJICHUS KUAKOCTH
KUJKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U IIIOTHOCTH KUIKOCTH.
ITueBmaTnueckue Mamuael. | Habmonenue n 00bICHEHHE THAPOCTATUIECKOTO
I'mppocraTnueckuii rapajokca Ha OCHOBe 3akoHa [lackass.
napajokc. CoobOmaronuecs | 3ydeHue coobmaronmxcs cocyaoB.
cocynel. I'mapaBianueckue | Perienue 3ama4 Ha pacyér qaBiIeHUs )KUAKOCTH.
MEXaHHU3MBbI OObsicHeHnEe IPUHITUIA TCUCTBUS
TUPABINYECKOTO Mpecca, MHEBMATUYECKUX
MalIlHH.
AHanu3 1 00BsICHEHNE IPAKTUIECKUX CUTYAIUH,
JIEMOHCTPUPYIOUIUX MPOSBICHUE JaBJICHUS
XKUJKOCTH U 3aKkoHa [lackans, Harpumep
MIPOIIECCOB B OPTaHU3ME TPU TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe ATmocdepa 3emin u DKcnepruMeHTAIbHOE OOHApyKEHUE
JIaBJICHUE aTMoc(hepHoe JaBieHuE. aTMOC(EpHOro JaBJICHUS.

HpI/I‘{I/IHLI CymeCTBOBaHUA

Amnann3 1 00bSICHEHNE ONBITOB U IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCIMOCTh
aTMOC(EpHOTO TaBIICHUS
OT BBICOTHI HaJl yPOBHEM
mopst. [Tpubopsr

JUTSL ©3MEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C IEHCTBUEM
aTMOC(hEepHOTo JaBICHUS.

OOBbscHEeHHE CyIIeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHUS Ha APYTuXx miaHerax u Jlyne.
OO0bsacHEeHrEe U3MEHEHHSI TUIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTBHI.

Pemenue 3ana4 Ha pac4€t aTMoc(hepHOro
JaBJICHMUSL.

N3ydenue ycTpoiicTBa bapoMeTpa-aHepou1a

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha Morpy>kKeHHOE
B HUX TEJIO

JlercTBUE )KUIKOCTHU U rasa
Ha IOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue Ten.
BozngyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
Onpenenenre BbITATKUBAOIIEH CUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue n 00CyXI€HUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B KUJIKOCTb YaCTH TeJa U OT IIIOTHOCTH
KUJIKOCTH.

lIposepka nezasucumocmu 8bImaiKugaowen
Cuvl, 0elcmayouell Ha mejio 8 HCUOKOCmu,
om maccol meiud.

HccnenoBanue 3aBUCUMOCTH BECA TEJA B BOJIE
OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TeJIa.
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Pewrenue 3a1a4y Ha NpUMEHEHUE 3aKOHA
Apxumena u yciioBUs IIJIaBaHUS TEIL.
KoHcTpynpoBanue apeomerpa wim
KOHCTPYUPOBAHUE JIOJIKU U OIIPELEIICHUE €€
rpy30I0ABEMHOCTU

Hroro no pazneny

21

Pa3nen 5. PaGoTa u MOIHOCTH. JHeprus

5.1

Pabora 1 MomHOCTH

3

Mexannueckas padoTa.
MomtHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOM pabOThI CUJTBI TSDKECTH

NP NAJICHUU TeJla U CUJIbI TPEHUS

P PABHOMEPHOM I€PEMEIICHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMON MIPU MOABEME
T10 JICCTHHUIIC.

Pewrenne 3a1a4 Ha pacu€T MexaHU4YECKOM pabOThI
1 MOIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXAHU3MBIL:
pbIyar, 6JI0K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHHU3MOB Ha ITpUMEpE pbluara, MoJABUKHOTO U
HEIIOABM)KHOT'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.
Uccnenosanue yciioBHsi paBHOBECHS pbluara.
OGHapykeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMbIX B OBITY M TEXHHUKE, a TAK¥Ke

B ’KHBBIX OpraHu3Max.

DKCNEepUMEHTAIBbHOE JJOKA3aTeIhCTBO PABEHCTBA
paboT mpu MPUMEHEHUHU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEeHUE TTpaBUIa
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | MexaHnueckas 4 MexaHudeckas SHEpTHsL. DKCIEepPUMEHTAIBHOE OTIPE/ICTICHUE N3MCHCHHSI
SHEPrus Kunernueckas u KMHETHUYECKOW U MOTEHIMAIbHONU SHEPTUU Tea
MOTEHITHATBHAS SHEPTUS. IIPY €T0 CKaTHIBAHHUH 110 HAKJIOHHOH TUTOCKOCTH.
[IpeBparenue oguoro Buaa | PopMysIMpoBaHUE HA OCHOBE MCCIIEA0BAHUS
MEXaHUYICCKON YHEPTHUH 3aKOHA COXPAaHEHUSI MEXaHUYECKON YHEPTHUU.
B Jpyroi. 3aKkoH OO6cy>xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUU COXpaHEHUS YHEPTUH.
B MEXaHUKE Petenue 3aa4 ¢ uCmoyib30BaHUEM 3aKOHA
COXpaHEHUS YIHEPTUU
Hroro no pazaeny 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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8 KJIACC
Ne HanmenoBanue KomnuectBo | I[Iporpammuoe comepkanue | (OCHOBHBIE BUBI ICITEILHOCTH O0yYarOIIHXCS
/11 pa3aenoB U TEM JacoB

y4eOHOro npeaMeTa

Pa3gen 1. TensioBbIe ABJIeHUSA

11

CrtpoeHue U CBOMCTBA
BEIIECTBA

OCHOBHBIE MOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKON
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJ1. ONBITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJKOTO
U Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMauuBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TennoBoe pacmmpenne u
cKaTue

HaGnronenue u nHTEpIpETaIHsl OIBITOB,
CBUJICTEIBCTBYIOMINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 mo o1ieHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMa
BEILIECTRA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Harpumep,
dbparmenTta nosmel Jlykpenus «O npupoje
BEIIICH») C U3JI0’)KEHUEM 000CHOBAaHUI aTOMHOM
TUIIOTE3bI (CMBICTIOBOE UTeHHe). OIeHKa
yOeAUTEILHOCTH 3TUX 0OOCHOBAHUH.
OOBbsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
mubdy3un 1 pa3Iuyuil MeXay HUIMH Ha OCHOBE
II0JIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEIESCTRA.

OOBsiCHEHNE OCHOBHBIX Pa3INYMil B CTPOCHHUH
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C UCIOJIb30BAHUEM TOJIOKEHU MOJIEKYJIIPHO-
KHMHETUYECKOU TEOPUU CTPOCHHS BEIIECTBA.
[IpoBenieHrE ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIM WIIM caxapa.
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[IpoBenennie u 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBIICHC CMAaYMBaHUS.

OOBsiCHEHHUE PO KAITWJIISIPHBIX SBJICHUI

JUISl TOCTYTUICHUS! BOJIbI B OPTaHW3M PacTEHUH.
HaGnronenue, mpoBeneHne u 00bsICHEHNE
OIIBITOB I10 HAOFOASHHUIO TEILIOBOTO
paciIMpeHust ra30B, XKUAKOCTEN U TBEPIBIX TEIL.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEP/IBIX TEIl,
TEKY4YECTH KUAKOCTH (B TOM YHUCJIIC, PA3HULIbI

B TEKYUYECTHU JIJIsl Pa3HbIX KUJIKOCTEN),

JlaBJICHUS rasa.

IIpoBeaeHne ONbITOB, AEMOHCTPUPYIOITHUX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0bhEMa 1
HarpeBaHUs WIIH OXJIKICHUS, U UX OOBICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHU ra3oB, )KMIKOCTEU U TBEPABIX TEI

1.2

TerutoBbie MPOLECCHI

33

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTBIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIruu: TEIJIONEpPeaada u
coBepieHue padoTsl. Buabl
TEILIONEpEeaauH:

OO6ocHOBaHKE TTPABHUII U3MEPECHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMUHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TeMIIePaTypHhI.

Habmronenne n o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNUE BHYTPCHHEH
SHEPTUHU TeJa B PE3yNIbTaTe TEIIONepeIauu 1
pabOThI BHEITHUX CHII.

Habmronenne u 00bICHEHHE OIBITOB,
00CyXICHHE MPAKTHYSCKUX CUTYaIIHH,
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TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
KonndecTBO TEIIOTHI.

VY nenbHasg TENI0EMKOCTh
BelecTBa. TermioooMeH u
TEIIOBOE PABHOBECHE.
YpaBHEHUE TEILIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
KoHJeHcauus. Mcrnapenue.
Kunienune. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIEPATYPHI
KUIIEHUS OT aTMOC(EpHOTo
JIaBJICHUS.

BrnaxnocTs Bo3ayXa.
DHeprus TOIIMBA.

VY nenpHas TeIIoTa
CrOpaHusl.

[TpuHumbE paboThl
TerioBbiX Aurarenein KI1J]
TEIUIOBOTO JBUTATES.
TernoBbie ABUTATENIN U

JTEMOHCTPUPYIOIINX PA3THIHbBIE BUIBI
TEIJIONEepeaaun: TeIIOTMPOBOAHOCTD,
KOHBEKITUIO, N3JTyICHHE.

UccnenoBanue saBieHus Te1000MeHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaOnronenue ycTaHOBIEHUS TEJIOBOTO
PaBHOBECHUSI MKy TOPSIUYEH U XOJIOTHON BOJOM.
Onpenenenue (M3MepeHNE) KOTUYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOJION MPHU TETIOOOMEHE
C HarpeThiM METATUYECKUM HUITUHAPOM.
Omnpenenenue (MU3MEPEHUE) yIETbHON
TETMJI0EMKOCTH BEIIECTBA.

Pemenue 3ama4, CBsI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTH

IpH TETJI000MEHe.

AHaJIN3 CUTyallUuid MPAKTUYECKOTO
MCIOJIb30BAHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHaioB, HAIPUMED, B IEIIAX
HEProcOePEIKEHUS: TCIIIION3OIAIHSA,
sHeprocoOeperarIye KPhIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmronenue siBjeHui ncrapeHus u
KOHJICHCAITUH.

UccnenoBanue mpoiiecca ucrnapeHus
PA3JIUYHBIX )KUJIKOCTEM.

OObscHeHUE SIBICHUNA UCTIAPEHUS U
KOHJICHCAITUX HA OCHOBE aTOMHO-
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3alMTa OKpYXKaromen
Cpeapl.

3aKOH COXpaHEHHUS U
MIPEeBpAIECHUS SHEPTUU
B TEIUIOBBIX MPOIECCAX

MOJICKYJISIPHOTO YUEHUS.
HaGmonenue u o0bsicHEHHUE Mpoliecca KUTIECHHS,
B TOM YFHCJIC 3aBUCHUMOCTH TEMIIEPATYpPhI
KUTICHUS OT JABJICHUA.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOM
BJIQXKHOCTH BO3/1yXa.

Hab6uroienue npoiiecca miaBaeHus
KPUCTAJUTMUECKOTO BEIIECTBA, HAPUMED, JIbJA.
CpaBHeHUE MTPOLIECCOB IJIaBJICHUS
KPUCTAJUTMYECKHUX TE U Pa3MITUCHUS

IIpU HAarpeBaHUU aMOP(HBIX Tell.

Onpenenenre (M3MEpPEHUE) YAECIbHON TEIIOTHI
TUTaBIICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

Pemenue 3anay, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIleccax
TEeTIoNepeauu MpH TUTABJICHUH U
KPUCTAIIN3AIUH, UCTIAPCHUH 1 KOH/ICHCAIUH.
AHanu3 cuTyanui NpakKTHIECKOTO MPUMEHECHHS
SIBJICHHUW TUIABJICHUS U KPUCTAJUIN3AIINH,
HanpuMep, MOJyICHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboTsl 1 00BICHEHHE TPUHITUTIA
JEHCTBUS TETJIOBOTO ABUTATENS.

Brruncnenue KoanuecTBa TEIIOThI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BU0B ToruuBa, U KIIJI gsurarens.
OO0cyx1eHne YKOJIOTHYECKUX TTOCIEeICTBUN
VICTIOJIb30BaHUs JIBUTATEIICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U THIPOIIEKTPOCTAHIIAN

Hroro no pazneny

39

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsapbl.
3apsKEHHBIE Tela U
HUX B3aUMOJCHCTBHUS

9

DIIeKTpU3aLUs TEN.

JIBa poJia 3JIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apsKCHHBIX TEJL.

3akon KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUSA
3apsHKEHHBIX TEIl

OT BEJIMYMHBI 3apPSJI0B U
PaCCTOSIHUS MEXIy Telamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHMI cyneprio3uuu
BJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3aps0B. DJIEMEHTAPHBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBoHUKY 1

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3ALUHU TEJI IPU CONPUKOCHOBEHUU U
VHYKLHEH.

HaoOmronenne n 00bsICHEHHE B3aUMOCHCTBHS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE IPUHLMIIA IEUCTBUS SJIEKTPOCKOIA.
OObsicHEeHUE SIBJICHUMN DJICKTPU3ALINU

MIPY COMTPUKOCHOBEHUU TE€JI U UHIYKIUEH

C MCIOJIb30BaHHUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3apsIIOB B BEIIECTBE.
Pacnio3naBanue u 00ObSICHEHHE SIBIIEHUIT
AJIEKTPU3AIMU B IOBCECIHEBHOMW KU3HMU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOLIHUX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Habmtonenue onpITOB 0 MOJICTUPOBAHUIO
CHIJIOBBIX JIMHHUM 3JIEKTPUYECKOTO IMOJIS.
HccnenoBanue 1eCcTBUS NEKTPUIECKOTO MOJIS
Ha MPOBOJIHUKH U JUAJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHHA SJICKTPHUUICCKOI'O

3apsiia

2.2

IlocTosTHHEII
BJIEKTPUYECKUN TOK

31

DIIEKTPUIECKHUM TOK.
YcnoBus cymiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cTouHMKY TOCTOSIHHOTO
ToKa. JlercTBus
AJIEKTPUUYECKOTO TOKA
(TeTrIoBOE, XMMUYECKOEC,
MAarHuTHOE).
DIIEKTPUIECKUA TOK

B JKUJIKOCTSIX U raszax.
DJIEKTPUYECKAS LIEMb.
Cwuna Toka. DJIEeKTpHUUYECKOe
HaIpsDKECHUE.
ComnpoTuBiieHue
MPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBJICHHE BEIIECTRA.
3akoH Oma /151 ydacTka
nemnu. IlocnengosarenbHOE U
napajijieJIbHOE COCIMHEHUE
MIPOBOTHUKOB.

PaGora u MoIHOCTE
3JIEKTPUYECKOTO TOKA.
3akoH [xoyns—JIenua.
DJIEKTPUYECKHE LIETH U

Habmronenue pa3nnyHbIX BUAOB ICHCTBUS
AJICKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUJIOB JE€HUCTBHUS B ITIOBCEIHEBHOM KU3HMU.
Habmronenne BO3HUKHOBEHHMSI Ta30BOTO pa3psijia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCIbITAHUE AIEKTPUUECKOM 11N
IIOCTOSIHHOTO TOKA.

HN3mepenue cuibl Toka aMIepMETPOM.
H3mepenue 3eKTpUIeCKOTro HanpsKEHU S
BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JIMHBI, IO ITONEPEYHOTO CEUYCHUS
Y MaTepuana.

HccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA,
MIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS
Ha pe3uCTope.

[IpoBepka npasuiia Cl0KEHUs HAPSYKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia Jjisi CUJIbI TOKA

P NAPAIIIETBHOM COEUMHEHUU PE3UCTOPOB.
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noTpeduTenn
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyalui OCJIEI0BATENBHOTO U
NIapaJuIeIbBHOTO COEUHEHHUSI IPOBOJHUKOB

B JJOMAIIHUX JICKTPUUYECKUX CETSAX.

Pewenne 3anau ¢ ucnosibzoBanueM 3akona Oma
U GopMyI pacuéTa IEKTPUIECKOro
CONIPOTHBJIECHUS TP ITOCIEA0BATEILHOM U
IIapajuIeIbHOM COEIMHEHUU ITPOBOJHUKOB.
Onpenenenne pabOThI JIEKTPUYECKOTO TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUIECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HanpspKeHUs Ha Her. Onpenenenue
KIII narpeBaresi.

HccnenoBanue npeoOpa3oBaHus YHEPTUU

IIPU OIBEME I'Py3a JIEKTPOIBUTATEIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHIIUIIA JICUCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTebHbIX TPUOOPOB.
OObsicHEHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
IIPUHIIUIIA JEUCTBUS IIABKUX MIPEIOXPAHUTEIICH.
Pemenue 3amau ¢ ucronap30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

11

ITocTossHHBIE MAaTrHUTBHI.
BzaumopeiicTBue
IIOCTOSIHHBIX MAarHUTOB.
MarauTHoOe moJe.
MarauTHOE 1oJIe 3eMIIN

HccnenoBanue MariiTHOTO B3aUMOIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MPHU X OOBEAMHEHUH U PA3/ICTICHUH.
HccnenoBaHre MarHUTHOT'O B3aUMOICHCTBHS
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M €ro 3HauCHHE IS )KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHuTHOTO II0JIS

Ha MMPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnionp3oBanue
BJICKTPOJABUTATEIICH

B TEXHUYECKHX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJIsl MIOCTOSIHHBIX
MarHuTOB MPU X OOBEAMHEHUH U Pa3/ICTICHUN.
[IpoBeneHrEe OMBITOB MO BU3yAIM3aLUH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue siBIeHNUA HAMATHUYUBAHUS BEIIECTBA.
HccnenoBanue neMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCUMOCTB CUJIbl B3aMMOJEHCTBUS KaTyIIKU

C TOKOM M MarHuTa OT CWJIbI M HAIPABJICHUS TOKA
B KaTyUIKE.

AHaJIN3 CUTYyali NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAxX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3ydenune nercTBrs MArHUTHOTO MOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nercTBUs AIIEKTPOABUATATES.
Nsmepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEH

(TpaHCcOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnebitel @apajnes. SABneHne
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DJIEKTPOreHepaTop.

OIBITHI IO UCCJICIOBAHUIO IBJICHUSA
BJIEKTPOMArHUTHON UHAYKIIMU: UCCIICTOBAHUE
V3MEHEHU 3HAYCHUS U HAIPABIICHUS
MHAYKIIMOHHOTO TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOUN SYHEPTHUH.
DNEeKTPOCTaHINU

Ha BO30OHOBIIIEMbBIX
HMCTOYHUKAX SHEPIUU

Htoro mo pazaeny 58
[ToBTOpEHUE 1 5 Cucremaruszanus u BrinonHenne yueOHbIX 3aJaHui, TPEOYIOIIHNX
00001I1eHNE 0000111eHrEe TPEAMETHOTO JIEMOHCTPAILIMM KOMIIETEHTHOCTEM,
coAep KaHUs Kypca COJICp’KaHUS U OMBITA XapaKkTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
busuku 3a 8 kacc NEATEIIbHOCTH, IPaMOTHOCTb:
MPUOOPETEHHOTO — MPUMEHEHUS MOJTYyYCHHBIX 3HAHUU
[IPH U3YYCHHH BCETO Kypca | Ul HAYYHOTO OOBSCHEHUS QU3NYECKUX
(U3UKHN OCHOBHOTO O0IIIET0 | ABJICHUN B OKPY KAIOLIEH IIPUPOIE,
00pa3oBaHUs. B IMOBCETHEBHOM KWU3HU U BBHISBJICHUS
(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHI;
— MPUMEHEHHUS OCBOCHHBIX
AKCIEPUMEHTAJIbHBIX YMEHUI
JUTSL UcclieIoBaHus PU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJI POBEPKHU TUIIOTE3
OBUIEE KOJIMYECTBO 102
YACOB ITIO ITPOI'PAMME
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9 KJIACC
No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI JEATEIBHOCTH O0yYAOIIUXCS
/11 pa3aeIoB U TEM JacoB

yueOHOTro IpeamMeTa

Pa3n

e 1. MexaHu4yecKue ABJICHUSA

1.1

MexaHndyeckoe
IIBHOKEHHE U CIIOCOOBI
€ro OIMHUCAHUS

10

MexaHnuyeckoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema oTcuéra.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMEepHOE
MPSIMOJIMHENHOE IBUYKECHUE.
Hepasnomepnoe
IPSAMOJIMHENHOE JBUKEHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOPOCTH TeJa MpHu
HEPAaBHOMEPHOM JIBUXCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUYKECHUE.
CBoOoaHOE TIaIcHHE.
OmngiTel ['anumes.
PaBHOMEpHOE 1BHKEHHE

110 OKPYKHOCTH.

[Iepuoxa u wacrora
oOpaienus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHUE Pa3IMYHbIX TPUMEPOB
MEXaHUICCKOTO JTBMKCHHUS.

OO6cyxkaeHue rpaHul] IPUMEHUMOCTHA MOJICIN
«MaTepuabHas TOUKay.

Onurcanre MeXaHU9IECKOTO JBHUKCHUS
paznuYHBIMU crioco0aMu (ypaBHEHUE, TabIuIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKEHUS.

Habnroaenne MexaHM4IeCKOTO ABHKEHUS Tela
OTHOCUTEJILHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUM IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHLHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 Tekcta ["anmmest 00 OTHOCUTETBLHOCTH
JIBIKEHU S, BHITIOTHEHHE 3aJaHUH 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeHe CKOPOCTH CKOJIBKEHUS
OpyCka WM ABMKCHUS IIapyKa 10 HAaKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXJIeHHEe CITIOCOO0B
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LenTpocTpemMuTenbHOE
YCKOpEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBYOKCHUS (IIapyKa B )KUAKOCTH, MOJICIIH
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH MYyTH PABHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

OO0cyx1IeHrEe BO3MOKHBIX TPUHIIAIIOB
JEUCTBUS TPUOOPOB, U3MEPSIIOIITUX CKOPOCTh
(ciuIOMETpPOB).

BrlunciieHne myTy U CKOpOCTH IIPU
PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JBUKEHUU
Tena.

OrnpeneneHue NpoIEeHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEUHOTO
JIBI>KCHUS TeJla OT BPEMEHHU.

IIposepka cunome3swi: eciu

npU PABHOYCKOPEHHOM OBUINCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK ps0 HeuémHuIX yuceiu, mo
COOmMBemMcmayoujue NPOMeHCymKu 8pemenu
O0OUHAKOBYL.
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OmnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM THIOCKOCTH.

N3mepenue neprojia ¥ 4acToThl 0OpaIieHus
TeJa Mo OKPYKHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JBIKEHUS TeJia TI0 OKPY>KHOCTH.

Pemenue 3amay Ha ornpesenieHue
KHHEMAaTHYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JABUKEHUS PA3TMYHbBIX BUJIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXaHHYECKOTO JIBIKCHHUS
B IIPUPOJIC U TEXHUKE (Ha MpuUMepax cBOOOIHO
MaJaroNUX TEJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U Jp.)

1.2

B3aumoneiicTBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHUMn cynepno3suuuu
CHIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUs IOKOsI, IPYTHUE BUBI
TPEHUS.

Cuna TsKEeCTH M 3aKOH
BCEMUPHOTO TATOTECHHUS.

HabGiroienue u 00CyskIeHUE ONTBITOB

C IBMYKCHUEM TeJjla MTPH YMCHBIIICHUN BIIMSHUS
JIPYTHX TEJl, MPENSATCTBYIOIINX JIBIKESHUIO.
Amnanm3 Tekcta [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITHH,
BBITIOJTHCHHE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx/1eHne BO3MOYKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUU B PA3IMUHBIX CHCTEMaXx
OTCUETA.

Hab6nronenue u 006Ccy)aeHNEe MEXaHUYECKIX
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Y ckopenne cBOOOTHOTO
najieHus. /J[BrmkeHue rmiaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomocTs 1 neperpysku.
PaBHOBeCHE MaTepranbHOU
TOYKU. AOCOTIOTHO TBEPI0E
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LenTp TsxecTn

SABJICHUH, TPOUCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa QU3UKH.

JlericTBuUs ¢ BEKTOpAMM CHUJI: BBIIIOJHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmtoienue u/uinm npoBeieHUEe ONbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUJIOKEHHOU K HEMY CHUJIbI U MACChI
Tena.

AHanu3 u 00bACHEHUE SBJICHUI

C UCII0JIb30BaHUEM BTOPOro 3aKkoHa HproToHA.
Pemenue 3aa4 ¢ uCronab30BaHUEM BTOPOTO
3akoHa Hpr0TOHA U npaBuiIa CIOKEHUS CUIL.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cuTyaluii, B KOTOpPbIX Ha0JII01at0TCA
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa [ 'yka.

Pemenue 3a1a4 ¢ UCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnepoBanue 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIBXKCHHSA OT CUJIbl HOPMAJIbHOT'O JaBJICHMUA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHN.
Omnpenenenne k03 GUIMEHTA TPSHUS
CKOJIBKCHHUSI.

M3mepenue cuibl TpEHUS TTOKOSL.
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Pemenue 3a7a4 ¢ MCOIB30BaHUEM (POPMYJIIBI
JUTSL CUITBI TPEHUSI CKOJIbYKEHUS.

AHanu3 ABWKEHUS TN TOJIBKO MO TeHCTBUEM
CHUJIBI TSDKECTH — CBOOOTHOTO MAJCHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJI€HUs OT MACChI TEJA.

OreHKka BeTUYMHBI CHITBI TSTOTEHUS,
JEHUCTBYIOIIEH MEXKIY IBYMsI TeJIaMU

(11 pa3HBIX Macc).

AHanu3 IBWKEHUS HEOECHBIX Tell

MOJ/T ICHCTBUEM CHJIBI TATOTCHUS

(c MCNOJIb30BAaHUEM JIOMIOJIHUTEIBHBIX
HMCTOYHUKOB HH(POPMAIIHUH).

Peuienue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacu€Ta CHIIBI TSDKECTH.

AHanu3 OpUruHAJIBHOIO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHPHOTO TSITOTEHUS; BBITIOJHEHUE 3a]aHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

Habmonenue u o0cyx1eHue ONBITOB

M0 U3MEHEHUIO Beca TeNa MPU YCKOPEHHOM
JIBIKEHUU.

AHanu3 yCclIOBU BOSHUKHOBEHHUS HEBECOMOCTH
U TIEpPerpy3KHu.

Pemenue 3aa4 Ha onpeiesieHUE Beca Tena

B PA3JIMYHBIX YCIOBHUSIX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MTOKOSIIIEECs Ha OTope.
OmnpeneneHue EeHTpa TAKECTH Pa3IMUHBIX Tell

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynece Tena. 3menenne
uMITysbca. UMIynbc cuiibl.
3aKOH COXpaHEHHMS
uMITyJbca. PeaktuBHoe
JBUKCHHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanpHas
SHEPrus Teja, OoJIHITOro
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPTUS
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON DHEPruu

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOIIUX TIepeIauy UMITYJIbCca

IIPY B3aUMOJECICTBUY TeJl, 3aKOH COXPAaHEHUS
HUMITYJIbCa MPU a0COMIOTHO YIPYTOM U
HEYNPYrOM B3aUMOJEICTBUU TEN.

AHanu3 cuTyaluil B OKpy>Karolei )KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue siBJI€HHS pEAKTUBHOTO
JBUYKEHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOACHCTBUS TEI
(Ha mpuMepax HEeyNpyroro B3auMOAEUCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TE€JI, OJIHO U3 KOTOPBIX
HETIOJIBHKHO).

Pelenue 3a7a4 ¢ MICNOJIb30BaHUEM 3aKOHA
COXpaHEHUSI UMITYJIbCA.

Omnpenenenue pabOThI CUJIBI YIPYTOCTH

py NOABEME Ipy3a C UCTOIb30BAHUEM
HEMOJIBUYKHOTO U MOABMXHOTO OJIOKOB.
N3mepenue MOIIHOCTH.

N3mepenne noTeHIMalIbHONW YHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
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N3Mepenre KUHEeTUYECKOW SHEPTHUM Tea

0 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

IIpU CBOOOTHOM TaJICHUH.

[IpumeHeHune 3aKk0Ha COXPAHEHUS
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTEHINAJIbHON Y KHHETUYECKOU YHEPTUM TeNa.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiy

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUTUTY/1a.
MaremaTu4eCcKum U
PYKUHHBIN MasTHUKH.
[IpeBparmienue sHeprun
pHu KoJjebaTeIbHOM
TBIKCHUH.

3aTyxaronue KojaeoaHusl.
BrinyxieHHbIC KOTIEOaHUS.
Pe3zonanc

HaoOmronenne kosebanuii 1o JEUCTBUEM CUIT
TSHKECTH U YIIPYTOCTH U OOHAPY)KEHUE
MO00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHanu3 kojieOaHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHHI MaTEeMaTUYECKOTO U MPY>KHHHOTO
MasITHUKOB.

Hab6nronenue u 00bSICHEHHE SBICHHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IEpHUOaa
KOJIeOaHMI MMOABEIIIEHHOTO K HUTH TPy3a

OT JIJTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUO]Ia KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34d.

HaOmnronenue u o0CykAeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MaCChI
rpy3a 1 )KECTKOCTH MPY>KUHBI.

[IpumeHneHrne MaTeMaTUYECKOTO U IPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KoJie0aHUH B OKPY’KaIOILEM MUDE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIM OLIEHKOM 4acTOThI (IEpHO/1a) KoJieOaHu
H3zmepenue yckoperus c60600H020 NAOeHUs:

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBoiiCcTBa MEXaHUYECKUX
BOJIH. [IpoosnbHbIE U
MoIepeyYHbie BOJIHBL. [[muHa
BOJIHBI U CKOPOCTH €€
pacnpocTpaHEeHuUs.
MexaHu4eCKHUe BOJTHBI

B TBEPAOM TeEJIe,
CEMCMUYECKHE BOJTHBI.
3ByK. ['poMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHHE
3Byka. MHdpa3Byk u
yIbTPa3BYK

OOHapyXeHUE 1 aHaJTU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaIOIIeM MHpE.

Hab6mronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICIIN) U
oOHapy>KeHHE aHAJOTUYHBIX BUI0B BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruuncnenue qiuHbI BOJIHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTIPE/ICIICHUE TPaHUI]
JaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOaHHUIA.
Hab6nronenue 3aBUCHMOCTH BBICOTHI 3BYyKa

OT 9aCTOTHI (B TOM YHCIIE, C UCIIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaGmronenue u 00bICHEHNUE SIBJIEHUS
aKyCTHUYECKOTO pe30HaHCa.
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AHanu3 OpUruHaIBLHOTO TEKCTAa, MOCBAIEHHOTO
MCITI0JIb30BAHUIO 3BYKa (WM YJIbTPA3BYKa)

B TEXHHKE (9XOJIOKALIUSI, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBHITIOJIHEHHUE 3a1aHUM

10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IM0JI€ H JJICKTPOMATIHUTHBLIC BOJIHBI

3.1 | DneKkTpoMarHuTHOE 6 DIEeKTPOMAarHuTHOE TOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINX
10JIE U DNEeKTPOMarHUTHBIE BOJHBI. | B3aUMOCBS3b 3JIEKTPUYECKOIO U MArHUTHOT'O
AJIEKTPOMAarHUTHHIE CaoiicTBa TIOJIEH.

BOJIHBI AICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yUYEHHUE CBOMCTB
IIxaa 5IEKTPOMAarHUTHEIX | 3ICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Vcrionb30Banue C TIOMOIIbIO MOOMIBHOTO TenedoHa).
ANEKTPOMATHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTPOMAarHUTHAs IPUPOJA | AHAIU3 TEKCTOB, OMKUCHIBAIOIIMX MTPOSBICHHSI
cBeTa. CKOpOCTBH CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUs B IPUPOJIE:
BonnoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUeHHsI HEOSCHBIX Tel
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 aHanu3 pa3inyHbIX
IIPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopmyi
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI U 4YaCTOThI CBETa
Hroro mo pazaemy 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIyueBast MOZIEIIb CBETA.
HctouHuku cBera.
[IpssmonHeHOE
pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsI.
Otpaxenue ceera. [Imockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBETA.

[Ipenomienue ceera. 3aK0OH
npenomieHus ceera. [lonHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnons3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONITUYECKUX
CBETOBOJAX

HabGnrogeHnue onpITOB, AEMOHCTPUPYIOIIHUX
SIBJICHHE IIPSIMOJIMHEWHOTO PACIIPOCTPAHECHHUS
cBeTa (BOZHUKHOBEHHUE TEHU U MOJIyTEHHU),

Y UX UHTEPHIPETALHs C UCIIOJIb30BaHUEM
IIOHATHUS CBETOBOTO JIy4a.

OOBbsiCHEHUE U MOJEIUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH yTIJla OTPaXEHUs
CBETOBOTO JIy4a OT yIJla NaJcHUS.

N3yuyenue cBOMCTB H300pakeHUs B INIOCKOM
3epKaje.

Habmtonenue u o0bsiCHEHNE ONBITOB

10 NIOJTYYEHUI0 N300pakeHU B BOTHYTOM U
BBIYKJIOM 3epkanax. HaOmonenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha I'PaHULIEC Pa3JIUYHbIX CPEll, B TOM UHUCJIE
OMBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MPEJIOMJIEHUS OT yrJia MaJIeHus CBETOBOIO Jydya
Ha TPaHULIE «BO3TYyX—CTEKIIOM.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MIPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 u 00bsICHEHHE SBJICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ UCNIOJIb30BAaHUEM 3aKOHOB
OTpPaXXEHUS U NPEJTOMIICHHS CBETA
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myuedt B iun3e. | [lomydyenne n3o0paxeHuil ¢ MOMOIIBIO
npuodopsI OnTuueckas cucrema coOuparoIel ¥ pacceuBaIOLIEH JINH3.
¢doroanmapara, Mukpockomna | Onpenenennue (GOKyCHOTO PacCTOSHUS U
u Teneckona. ['na3 kak ONITUYECKOU CHJIBI COOMPAIOILEH JINH3BI.
ONTUYECKAS] CUCTEMA. AHanu3 ycTpouCTBa U MPUHIHUIIA I€UCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX PUOOPOB:
JaTbHO30PKOCTh ¢doToannapara, MUKpPOCKOIIA, TEIECKOIIA.
W3ydyenne Moienu ria3a Kak ONTHYECKOH
CUCTEMBI. AHANIU3 IBJICHUHN OJIM30PYKOCTH
U TaTbHO30PKOCTH, IPUHIINIA JCHCTBHS
OUYKOB
4.3 | Paznosxxenue 6enoro 3 Pasnoxenue Oenoro ceeta HabGnronenue pasnnoxxenus: 0e1oro ceeta
CBETa B CIIEKTP B criekTp. OnbITel HplOTOHA. | B CIIEKTP.
CroxeHue CreKTpaTbHbIX HabOnronenue v 00bsCHEHUE OMBITOB
nBeToB. /lucnepcus ceeta 10 MIOJTYYEHUIO OEJIOTr0 CBETa MPHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue n 00ObsICHEHHE ONBITOB
10 BOCIIPUATHIO 1[BETA MPEAMETOB IIPH UX
HaOJIOICHUH Yepe3 [IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pasznen 5. KBanToBble IBJIeHUS
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enau onbiToB Pezepdopaa

IIOIJIOIMICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue u norionieHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTE3 O BOBMOXKHBIX PE3YJIbTaTaX OIIbITOB
B 3aBUCHUMOCTH OT IpCAIIOJIaracMoro CTpoCHus
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cBeTra aTOMOM. KBaHTBL.
JInHenyaTeIe CIIEKTPBI

aTOMOB, (POPMYJIHPOBAaHUE BHIBOJIOB

U3 PE3yJbTaTOB OIIBITOB.

OO6cy:x1eHne TpOTUBOPEUHIA IIJIaHETAPHOU
MOJEIN aTOMa U OCHOBAHUU JJIS1 TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX 3JIEKTPOHOB.
HabnrogeHue CruionHbIX U JIMHEWYaThIX
CIIEKTPOB HU3JIyYEHHUs PA3JIUYHBIX BEILIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYUEHUS

5.2

Crpoenue aToMHOT0
aqpa

PanpnoaktuBHOCTH. Anba-,
0eTa- ¥ raMMa-u3IIyIeHHSI.
CtpoeHue aTOMHOTO 41pa.
Hyknonnast Mmoaenp
aTOMHOTrO sizipa. M30Tomsl.
PannoakTuBHEBIE
npespauieHus. llepuon
MOJIypacrajia aTOMHBIX JIEp

OO0cyxaeHue BO3MOKHBIX TUIIOTE3 O MOAEIIAX
CTPOCHHUSA sA1pa.

Onpenenenue coctasa saep MO 3aJaHHBIM
MAaCCOBBIM U 3apsIIOBBIM YHCIIAM U

I10 MOJIOKEHUIO B IIEPUOJNYECKON CUCTEME
DJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBA SAPA U €r0
ITOJIOKEHUS B IEPUOIMYECKON CHCTEME

IIPU O-PATHOAKTUBHOCTH.

HccenenoBanne TpeKOB (i-4aCTUIL] 10 TOTOBBIM
dboTorpadusim.

OOHapyxXeHue 1 U3MEepeHre paauallMOHHOTO
¢dboHa ¢ MOMOUIBIO T03UMETPA, OIICHKA €T
MHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX N3MEHEHU,
MIPOUCXOIAIINX O IEHCTBUEM
PaIOAKTUBHBIX U3Ty4YCHUM.
Hcnonp30Banne paAMOAKTUBHBIX U3JIy4EHUN
B MEIUIIMHE
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5.3 | SnepHbie peakiuu 7 SAnepHble peakuu. 3akoHbl | Pemenue 3aga4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI0 YHCEJl. DHEPTUS | HA OMpeielieHUe Pe3yIbTaToOB SAEPHBIX
CBSI3M aTOMHBIX siiep. CBsA3b | peakiuii; aHaJIu3 BO3MOXHOCTH HIIN
MAacChl ¥ Hepruu. Peakunyu | HEBO3MOXHOCTH SICPHOU peaKITuu.
CUHTE3a U JACIICHUS SIEP. OneHKa SHEPIUHU CBS3U SAEP C UCIOIb30BAHUEM
Hcrounuku sHeprun ConHna | popmysasl DWHINTEHHA.
1 3BE31. SnepHas OO0cy:x/1eHnE EPCIEKTUB UCTIONb30BaAHMS
JHepreTuka. /lencreus YIIPaBISIEMOr0 TEPMOSAIEPHOIO CHHTE3A.
PaIMOaKTHBHEIX M3JIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUICCKIX
Ha KMBBIE OPTraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHOIN SHEPreTUKOM
Hroro no pazneny 17

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[ToBTOpEHUE 1
00oO01IeHne
COJIEpKaHUs Kypca
bu3uky 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eH1Ee TPETMETHOTO
COJIEpKaHus U OIbITa
JeSITeNIbHOCTH,
IPUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(U3UKHN OCHOBHOTO 00IIIETO
o0pa3oBaHUs.

IToaroroBka kK OCHOBHOMY
roCy/1apCTBEHHOMY
9K3aMeHy Mo (pusnke

JU1s1 00OyYaromuxcs,
BBIOpABIINX 3TOT YUEOHBII
npeaMeT

BrlinonHenne yueOHbIX 3aJaHUi, TPEOYIOIIMX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

— MIPUMEHEHUS MTOJIyYEHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SIBJICHUM B OKPY>KaIOLLEU IPUPOJIE,

B [TOBCEJTHEBHOM KM3HU U BBISIBJICHUS
(bU3MYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUS OCBOEHHBIX
HKCIIEPUMEHTAJIbHBIX YMEHUI

JUISL UCCIIeI0BaHMsI (PU3NUECKUX SIBICHUH,
B TOM YHCJIE JJIS1 TPOBEPKU THIIOTE3
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Y BBIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacuéTHbIX 3a7a4, B TOM YUCIIE
IPEINO0JIAratoIIuX NCIOJIb30BaHNE PUZNYECKUX
MOJIEJIE M1 OCHOBAHHBIX HA COJIEPKAHNUU
Pa3IMYHBIX Pa3AeNoB Kypca (PU3UKH.
BrinoniHeHune 1 3aluTa rpynnoBbIX WK
WH/IMBU1yaJIbHBIX IPOEKTOB, CBA3AHHBIX

C cCoJIep KaHHEM Kypca (pU3uKu

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

1 ®dusuka — Hayka o npupoje. AsneHus 1
TIPUPOIBI

2 Ou3nyecKue sIBICHUS
®dusnyecKue BeIMYUHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEMIEPATyphI MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYUKaA TeMIepaTypsl”

5 Mertoasl Hay4yHOTO 1o3HaHus. Onucanue 1 bubnunoreka LIOK
bu3NYECKUX SIBICHUHN C OMOIIBI0 MOJIETEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JATBHOCTH MOJIETA IIapuKa, MMyIIEHHOTO 1 1
TOPU30HTANILHO, TEM Oo0JIbllIEe, UeM OOoJbIle
BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff09fe0a
BEleCTBa
8 JIB>KeHME YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJFOZICHUIO TETIJIOBOTO PACITUPEHUS 1 1

Tra3oB»
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10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
11 O6o0menue 1o pazzaeny «l[lepBoHayanbHbIC bubmorexa LOK
P Y p https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanuyeckoe 1BuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Cxopoctb. EquHuIBI cCKOpoCcTH
P S P https://m.edsoo.ru/ff0a079c
14 PacueT nmyTu U BpeMeHH ABYIKCHUS bubmorexa [JOK
vt P s https://m.edsoo.ru/ff0a0ae4
bubnuoreka [{OK
15 HNuepuus. Macca — Mepa HHEPTHOCTH T
P P P https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacyet Macchl u bubnuoreka [{OK
o0BbeMa Teja 10 €ro IIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabota «OrnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3ama4 mo reme "IIIOTHOCTH bu6nmorexa LIOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMarivn)
MPYKUHBI OT IPHIIOKEHHON CUITBD»)
21 SIBnenme TaroreHus. Cuiia TSKECTH
CBs13b M@Ky CUIION TSXKECTH U MacCCOM
22 tena. Bec Tena. Pemenue 3a1ad mo reme bubmorexa HOK
o~ P https://m.edsoo.ru/ff0a1778
Cuna TsKecTH
23 Cuna TspKecTH Ha IpYTuX IUIaHeTax. bubmuoteka [IOK
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®uznyecKkue XapakKTEPUCTUKHU IIIaHET

https://m.edsoo.ru/ff0a1502

bub6nmoreka [IOK
24 Hsmepettite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
2 Bec Tena. Henecomocts https://m.edso0.ru/ff0al778
26 CrnoxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubmmoreka [JOK
OAHOM npsMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay mo Teme
"PaBHonelicTBytomast cui"
Cwiia TpeHus u e€ Buabl. TpeHue B npupoze bubmmoreka [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJIBXEHHS OT bubmmoreka [JOK
CHUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOIIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['papmueckoe nzobpaxenue cuny, «Cuib, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEHUCTBYIONIAS CUIDY
KonTponbhas paboTa mo remam:
39 «MexaHunueckoe JBIKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3o00paxenue cuimy, «CHITbD)
33 Hasnenune. CmocoObl yMEHBIIEHUS U bubnuotexa [JOK
YBEJIUYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6nunorexa LIOK

0T 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376
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35 [lepenaya naBneHus TBEPABIMU TEIAMH, Bu6muotexa [JOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3e€, BBI3BAHHOE bubnmnoreka HOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau o teme «JlaBinenue B bubnunoreka LIOK
JKUJIKOCTH U Tra3e. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobmarompecs cocyst https://m.edso:)_.[ru/fan2970
39 [M'uapaBnuyeckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo HKUAKOCTHBIH
Hacoc
41 ATtmochepa 3eMin 1 IPUIHUHBL e Bbu6motreka [JOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNE ]r?::SSH/I//I;T:;(;(L)IrOU/I:f 0a2b5a
43 Nsmepenue armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnorexa [JOK
BBICOTBI HaJ| YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubmmnorexka HOK
Ha Pa3IM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
napieHue"
47 JleiicTBHE KUAKOCTH U Ta3a HA IOTPYKEHHOE bubmmnoreka [JOK
B HUX TeJO. ApXUMeI0Ba cuja https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK

BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

https://m.edsoo.ru/ff0a33fc
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TCJI0, IOTPYKCHHOC B )KUJKOCTH»

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca Tella B

bubnmoreka [IOK

49 BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bub6nmoreka [IOK
S0 lnapartie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa MUiIM KOHCTPYUPOBAHUE JIOJKH U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmmorexa [JOK
N https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTponbnas pabota no“TeMe «/laBnenue 1
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bubmmoteka IIOK
>4 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
= MomHoCTE. EAMHHIE MOI{HOCTA https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenosanue "Pacy€r MoIHoOCTH, 1
pa3BUBaeMOM IIPHU NOIBEME O JIeCTHHULIE"
57 IIpocTeie MexaHnn3mel. Peryar. PaBHOBeCue
CHJI Ha pbluare
Preryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaGoparopHas paboTa «};/Iccnpe;()nsaHHe 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3a7au 1o Teme «Y cloBus but6mmorekxa [IOK

paBHOBECHUA pbIyara»

https://m.edsoo.ru/ff0a48a6
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Koaddunment noneznoro neicTBust

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII1/] HakTOHHOM MIIOCKOCTH
61 Pemenue 3amau mo reme "Pabora, 1 bubmuorexa [JOK
MotHocTb, KITA" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunetudeckas u 1 bubnmnoreka HOK
MOTEHINaTbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
64 W3MEHEHUS KHUHETUYECKON M HOTEHIMAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUH TEJIA IO
HAKJIOHHOH MJI0CKOCTH"
65 KonTponbhas pabota no teme «Pabota u 1 1
MOIIHOCTb. DHEPT U
66 PesepsHslil ypok. Pabota ¢ Tekctamu 1o 1 bubmmnorexka HOK
TeMme "MexaHn4ecKoe IBIkeHue" https://m.edsoo.ru/ff0adee6
PesepBHslit ypok. Pabora ¢ Tekctamu mno
67 teme "JlaBieHue TBEPABIX TE, )KUIAKOCTEH U 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabota. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoubusie IIpakruueckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIlleCcTBa Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
bubnmorexa LIOK
5 Kpucrannmueckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTmue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTypbl CO 1
CKOPOCTBIO TETIIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. Cnocoobl H3MEeHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPrUuU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! teronepenaun 1 B

https://m.edsoo.ru/ff0a6412
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VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmorexa LIOK
o " https://m.edso0.ru/ff0a65c0
Y MaTepUasioB B LEJSIX SHEProcOepexeHus
12 KonunuecTBo TEIIOTHL. Y A€iIbHAS bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas padora "UcciienoBanue
14 }IBJ'IeIfI/I}I TI::HHO(I;)6MeHa IIPY CMEIIMBAHUHT bubmmorexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUHU
16 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
YACJIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIMBa. Y IelbHas TEIIoTa bubmuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAIMUECKUX TeNl. Y AenbHas TeIUIoTa bubmorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
TUJTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnnorexa [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ffO0a72fe
20 [TapooGpazoBaHue U KOHACHCALHS. bubmuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Tennora
21 napooOpazoBaHMs U KOHICHCALIUH. bu6muoreka [JOK

3aBUCUMOCTb TEMIIEPATyphl KUTIIEHUS OT
aTMOC(EepHOTO AABICHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabora
"OmnpenesneHne OTHOCUTEIbHOU BIAXKHOCTH
Bo3ayXxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXKHOCTH
BO3/yXa

[TpuHIUIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. JIBuraTesib BHyTPEHHETO
CropaHus

KIIJI TenmoBoro aurarens. TemnaoBeie
JIBUTATEJIH U 3alIUTa OKPYKAOIIEH Cpeibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS SHEPTUU
B TEILIOBBIX IpoLeccax

27

28

29

IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TerutoBble gBieHUA. I3MeHEeHHE
arperaTHbBIX COCTOSIHMH BeriecTa"

KonTtponbHas pabora o Teme "TemnoBsie
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM
BemecTna"

Onektpuzanus Ten. [[Ba pona
NEKTPUYECKUX 3aps 0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccrnenoBanue "IIeKTpU3AIMS TEI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
B3aumMoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona

Onektprueckoe nose. HarpsxkeHHOCTh
anekTprueckoro nois. [IpuHuun
CYNEPHO3ULMH IEKTPUUECKUX MTOJIEN

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu 31 CKTPUUCCKHUX 3apsAa0B.
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DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npuMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cymectBoBanus. Mcrounuku bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO OISl Ha IPOBOTHUKH U 1
TUAJIEKTPUKU"
39 DIEeKTPUYECKHUI TOK B METAJLJIAX, JKUJIKOCTAX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ielb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHas pabora 05 bubnnorexa [JOK
"U3mepeHue u peryJIupoBaHue CUIIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BonbTMerp.
42 JlaGopatopHas pabota "HU3mepenue u 0.5 brbmmorexa [TOK
| https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HAMPsHKCHUS
43 CornpoTuBieHre MPOBOAHUKA. Y A€IBHOE bubmuoreka [JOK
CONIPOTUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U MaTepuana"
45 3aBHUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuotexa [JOK
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3axon OMa JJ1 yyacTKa Lenu

https://m.edsoo.ru/ff0aad4a

JlaGopaTopHas padora "HccienoBanue
3aBHCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3

bubnmoreka [IOK

46 pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparophas padota "lIpoBepka npaBuia
48 CJIOYKEHUS HAIPSKEHUN MTPU bubmmoreka [JOK
MIOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia
49 TUTS CiJ'ILI I;OKa ipn napanJP;enLEIOM ’ bubmmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3anau na npumeHenue 3akona Oma bubnnorexa [JOK
JUISL Pa3JIMYHOTO COEIMHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpeneneHue bubmuoreka [JOK
paboThI U MOLITHOCTH 3JIEKTPHUUECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE IIENN U [IOTPEOUTEITH
53 3neKTlg)quCKOI?I SHEPIUH B 611:.1Ty. Kopotkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TEMe
54 "DrekTpudecKue 3apsabl. 3apsoKCHHBIC Tema bubnmnoreka [JOK
" UX B3auMoJieHcTBU. [locTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
55 KonrponbHas pabora no teme bubmuoteka [IOK
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"DnekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tesa
U UX B3auMoaencTus. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHABIC MATHUTHI, UX B3aMMOJICHCTBHE
57 Ypok-uccnenosanue "M3ydenue nonei 1 bubmmoreka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojie. MarauTHoe 1moie 3eMiIn U bubnunorexa LIOK
€ro 3HaveHue 1 >KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarHuTHoe nojie
59 AIEKTPUUYECKOTO TOKa MaruuTHoe mose bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 JlaboparopHas padora "U3ydeHue neiictBus 0.5 Bubmiorexa OK
PaTOpHaz p YA " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM
DIEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 31€KTpoABUTATENEH B
N bubnuoreka [{OK
61 TEXHHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.
" https://m.edsoo.ru/ff0ac86c
Jlaboparopnas pabota "KoncTpynpoBanue u
n3y4deHue paboThl dIEKTpoABUTATENSA"
62 OmnsiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoObl MoTydeHUs
63 AIIEKTPUUECKONW IHEPTUHU. DIIEKTPOCTAHIIUI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOILHOM paboTE MO TEMe
"DNeKTpUYeCKne U MarHUTHHIE SIBJICHUS"
65 KonrponbHas pabora no Teme bu6muoreka [JOK

"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

https://m.edsoo.ru/ff0acb14
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PesepHblil ypok. Pabora ¢ Tekctamu 1mo Bu6mumoteka [JOK
66 1

teme "TeroBble siBIeHUS" https://m.edsoo.ru/ffOacc5e
67 PesepBHslii ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [JOK

teMe "[locTosHHBIHI 2neKTpUuyecKuii ToK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIiil ypok. PaboTa ¢ TekcTamu mo 1

Teme "MaruuTHele sBiIeHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
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9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuuyeckue op
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmorexa [IOK
2 1
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBUKEHHE 1 bubnmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE ABUKEHUE. 1
Cpenssisi 1 MTHOBCHHAsI CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEINHOTO
6 paBHOYCKOpEHHOTO ABIKeHUs. ['padpuk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenne
7 CKO peHI/ISII) TCJ‘I;) pu aBH0pc1<o €HHOM 1 1 bubmorexa [JOK
YEROP DI PABHOYCROPEHHO https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM TIOCKOCTH
8 CBo0OoxHoe magenue ten. Onertel [anunes 1
PaBHOMEpHOE ABMKEHUE TTO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ}jI)IfI(HeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ae176
yII0Basi CKOPOCTH
10 LleHTpOoCcTpeMUTENTEHOE YCKOPEHUE
11 [Iepselii 3akoH HproToHA. BekTop cuibl bub6nuorexa [IOK
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https://m.edsoo.ru/ff0ae612

12 Bropoii IiaKOH Herorona. bubmumoreka [IOK
PaBHogelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ng:;j;f;igﬁﬁf 026982
14 Pemienue 3a1au Ha mpUMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnoreka [JOK
15 Cuna ynpyrocti. Jaon [yka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cuna Tpetiis https://m.edsogru/fanf738
bubnnorexa [HOK
19 Pemenue 3amgau no teme «Cumna TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
Kod(UIIMeHTa TPEHUS CKOIbXKCHHS" https://m.edsoo.ru/ff0af8be
91 Pemenne 3agau mo teme "3akonsr HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuuia TSKeCTU Y 3aKOH BCEMUPHOTO bubnunorexa [JOK
TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau o teme "Cuia TSOKECTH B bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTEHUSA" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuuecKas CKOPOCTb. bub6nuorexa [IOK
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuanibHOM TOUKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecHe

bu6mmoreka [IOK

26
TBEPAOIO TeNA C 3aKPEMVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaLICHUS
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[MoxroroBka K KOHTPOJIBHON pabOTE MO TeMe
29 "MexaHu4yecKkoe ABUKEHUE bubmmorexa [TOK
y 8 . https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHu4YecKoe IBUKEHUE bubmmorexa [TOK
y 8 . https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynsc Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITYyJIbCca. YIPYroe u bubmmorexa [OK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3aMMO/ICHCTBHE
32 Pemenue 3agau o Teme "3akoH coXpaHEHUS bubnuoteka [JOK
uMmmyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABUKEHNE
B IIPUPOJIE€ U TEXHUKE"
bu6mmoreka [JOK
34 M
CXaHHHECKas pAdOTa H MOHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM

JABMXKCHUU TCJIa 110 I“OpPI3OHT3.J'IBHOﬁ
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IMOBCPXHOCTU»

Cas3b sHepruu u padotsl. [loTeHnmanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 "
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubnnoreka [HOK
COXpaHEHUSI SPHEPTUM https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBHIKCHHE U €r0 bu6mmorexa [IOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
4 3aryxaroiue Kojaebanus. BeiHyK1eHHbIe bubnnoreka [JOK
konebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U IpyXKHUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 K0J€0aHnil OT )KECTKOCTH I WHEI 1 MacChI bubnmorexa LOK
pyx https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpeaenenne
46 ‘{aCTOI?FBI Hpne Ifo a Kone6a§m71 I WHHOT'O bubmmorexa [IOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasiTHUKA
JIaGoparopHas padora «IIpoBepka
47 HCSaBli/ICI/II\fI)OCTI/IpHe Hoja Ifoneé)aHnﬁ rpy3a bubmmorexa [TOK
pHroa pYy3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexannueckue BosHbL. CBOMCTBA
48 MEXaHUUYEeCKUX BOIH. [IpononbHbIEe U bubmmorexa LOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koH(pepennus "MexaHNUIeCKHE BOJHBI
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B TBEpI0M Tene. CelicMuueckue BOTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHius "YIbTpa3ByK 1 bubnnoreka [HOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[MoxroroBka K KOHTPOJIBHON pabOTeE MO TeMe
" bubnuorexa [JOK
54 3aKoHBI cCOXpaHeHusl. MexaHu4ecKue
. https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJIHBI
KoHnTpomapHas padoTa 1o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4ecKue KoJieOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMATrHUTHBIX BOJTH
VYpok-koHpepenmus "llxana
58 ANIEKTPOMATrHUTHBIX BOJIH. Vcnosb3oBanue bubnnorexka [JOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3ydyeHue cBOICTB
bu6mmoreka [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
50 Pemienue 3agau Ha onpeieIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubnmuotexa [JOK

CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [Ipsmonunennoe

bubmuoreka [JOK

62 acrpoctpaHeHue cera. 3atmenus CoJHIa U
pactipoctp B https://m.eds00.ru/ff0b3658
Jlynb1
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS bubmoreia LOK
P P https://m.edsoo.ru/ffob38ca
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnunoreka [HOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/Icnonb30BZIT{II)/Ie nonHoTlPo BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPENOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3ayX-
crekino"
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [IOK
69 [TocTpoeHue n300paxeHuii B TMH3aX
p p https://m.edsoo.ru/ffOb444a
JlaGopaTtopHast pabora "Onpeznenenue
70 dox I(:HOFE aCSTOSIHI/ISI u OEITI/IquKOfl CHJIBI bubmmorexa [OK
Y Ii | https://m.edso0.ru/ff0b4206
coOUparoIIeil TUH3BI
71 VYpoxk-koHpepennus "OnTuyeckue TUH30BbIC bubnmoreka [JOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onrtuyeckas cucreMa. 3peHue bub6nuorexa [IOK
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Ypok-koHpepennus "JledexTsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B cieKTp. OMBITHI
74 Hororona. CnoxxeHue CrieKTpalbHbIX IIBETOB. bubmmorexa [IOK
https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopaTtopHas pabota "OMbITHI 11O
75 pa3I0kKEHUIO OENIOro CBEeTa B CIEKTP U bubnnoreka [JOK
BOCIIPUSITHUIO LIBETA MPEIMETOB MPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0ICHNH Yepe3 BETOBbIC (GUIBTPHI"
VYpok-npaktukyM "BoinHOBBIE CBOMCTBA
76 CBETa: IUCIiepcusi, HTephepeHIUs U
mudpakus'
77 OmnbiTel Peszepdopaa u rmianerapuas Mojiemb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 HcnyckaHnue U MOIIONICHUE CBETa aTOMOM. bubnnoreka [JOK
KBanrtsl. JInuneiiuareie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnuotexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa HOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue atomHoro sipa. Hyknonnast bubnmoreka [JOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
bubmuorexa [JOK
83 PannoaktuBHBIE TpeBparieHus. M30Torsr httos://m.edsoo.ru/ffoclald
84 Pemenne 3amay nmo treme: "PagnoakTuBHEBIE bu6mmoreka [JOK

npeBpatieHus "

https://m.edsoo.ru/ffOclb4a
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85 [Tepuon monypacmana

86 Ypok-koHpepenius "PagnoakTuBHBIC bubnnoreka [HOK
U3JIy4CHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsiIOBOTO U MACCOBOT'O YUCEN https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsSI3U aTOMHBIX sijiep. CBs3b MacChl bubnmoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Snepueie peakiuu'

90 Peakuuu cunTte3a u neneHus saep. bubnuorexa [JOK
Uctounuku sHeprun CosHIia v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.

91 JleficTBHs paguOaKTUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3Mbl"

[TonroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe

92 "DIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBACHUS"

KonTponbHas pabota mo Teme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
sBICHUS"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubmmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600eHNE. Permenne Eub OK

nOIMOTEeKA

95 pacyYEeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME 1
"Tennossie mponeccs:” https://m.edso0.ru/ff0c2572

96 [ToBTOpenue, o600meHNe. Permenune bu6mmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3a/a4 110 TEME

https://m.edsoo.ru/ff0c2a22
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"KII/] TermoBbIx aBurarenei"
IToBTOpenue, o600eHNE. Permenue

97 aCUETHBIX M Ka4E€CTBEHHBIX 3a/1a4 110 TEME 1 bubmorexa [IOK
p a https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTtaHoBOK"

08 [ToBTOpenue, o6o61eHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmorexa LOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTopenue, o6o0menune. Padora ¢ 1 bubnuoreka [IOK
Tekctamu 1o Teme "Kosiebanusa u BoiaHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnunoreka [JOK
TeKcTaMH 110 TeMe "CBeTOBEIE SIBJICHU" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 06o0menune. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U sijepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka: 7-i kace: 0a30BbIN YpOBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M., IBanoB
A.N., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenmenue

» ®usuka, 8 knace/ [lepoimkun A.B., OG11ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe obdmectBo «M3aarenbctBo «lIpocBemenne»

» dusuka, 9 knacc/ [lepeimkua A.B., I'yrauk E.M., O6111ecTBO ¢ OrpaHMueHHOM
OTBETCTBEHHOCTHIO « [PODAY»; AxuinonepHoe o61ecTBo «3naTenscTBoO

«HpOCBGIHGHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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