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Pabouasi mporpamma mno y4yeOHomy mnpeaMmery «®usmka» s /-9 kiacca

COCTaBJICHA HA OCHOBAHMH CJICAYIOIINX HOPMATHBHO-IIPABOBLIX TOKYMCHTOB

1. depepanbHOr0 TOCYAApPCTBEHHOTO OOpPa30BaTENBHOrO CTaHAapTa OCHOBHOTO OOIIEro
o0Opa3oBaHus, YTBEPXKAEHHBIM TNPHKAa30M MMHHUCTEPCTBOM IMpocBemeHus Poccuiickoi
®enepamun ot 31 mas 2021 roma Ne 287 (manee ®I'OC OOO) (c mocnemyromuMu
WU3MCHCHUSIMH)

2. denepanbHON aJanTHPOBAHHOW 00pa30BATENBHON MPOTPaMMBl OCHOBHOTO OOIIEro
oOpa3oBaHusi A OOYYarOIIMXCS C OTPAaHHMYCHHBIMH BO3MOXXHOCTSMHU  3JI0POBB,
YTBEepKIEHHOHN mpuka3oM MuHucTepcTBa npocsenieHnst Poccun ot 24 nostops 2022
Nel1025

3. OenmepasibHON  00pa3oBaTENBHONM MPOTpaMMBI  OCHOBHOTO  00IIero oOpa3oBaHW,
YTBEpKIEHHOH mprka3zoM MuHucTepcTBa npocsenierns Poccun ot 18 mas 2023 Ne 370,
omobpenHoii permennem dDenepaabHOr0 y4eOHO-METOIUYECKOTO OOBEIUHEHHS TI0
obmieMy oOpaszoBanuio (mporoko 3aceqanus 1/23 ot 14.04.2023 r.).

4. TlonoxeHust O CTPYKType, HOpSAAKE Pa3pabOTKU M YTBEPKICHHUS padOuYuX Mporpamm
MOY «HudaHTOBCKask MIKOTa».

INOACHUTEJIbBHAA 3AIINCKA

Conmepxanme  mporpamMMmbl 1Mo (U3MKEe  HampaBlieHO  Ha  (OpMHUpOBaHHE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYyYaroOmMXCS M OpraHU3alHi0 H3ydeHus (u3uku Ha
NeATeNbHOCTHON OocHOBe. B mporpamMe mo (u3MKe YUUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmusanuu  TpeboBanmii PI'OC OOO K mMmIaHUPYEMBIM JIMYHOCTHBIM H
METanpeIMETHBIM  pe3ylbTaTaM  OOy4deHHs, a  TaKkKe  MEXKIPEIAMETHBIE  CBS3H
€CTECTBEHHO-HAYyYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHusl.

[Tporpamma mo (u3MKe yCTaHABIMBACT paclpelesieHHe yd4eOHOTO Marepuana Mo rojam
oOyuenust (o Kiaccam), TMpeiaraeT MNPUMEPHYI MOCICI0BAaTCIbHOCTh W3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTHMKE pPAa3BUTHSA TPEAMETHOTO COJACpKaHUS U y4€Te BO3PACTHBIX
0coOeHHOCTeH 00yJaromuXCs.

[Tporpamma no ¢usmke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON MOMOIIN YIUTEIIO
B CO3JIaHUH paboueil MporpamMmel 0 yaeOHOMY IIPEIMETY.

®dusnKa ABISIETCS CHCTEMOOOPA3yIOIIMM U €CTECTBEHHO-HAYYHBIX yYEOHBIX PEAMETOB,
MOCKOJIbKY (pM3MUECKUE 3aKOHBI JIE)KAT B OCHOBE NPOLIECCOB M SIBJICHMH, M3y4aeMbIX XUMHEH,
Ouosioruei, actpoHoMue M GuU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIsIET HanOoJee sICHbIE 00paslbl NMPUMEHEHHs HAayYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOMYYECHUsI JOCTOBEPHBIX 3HAHUH O MUDE.

Onna M3 TrIaBHBIX 334a4 (U3MYECKOro oOpa3oBaHMs B CTPYKType 00miero odpa3oBaHus
COCTOUT B (OPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TIpaMOTHOCTM W HWHTEpeca K Hayke Yy
00yUarouXCsl.

Wzyuenne ¢uznkn Ha 0a30BOM YpOBHE TMpEoJaraeT OBJIAJCHHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

- HAY9HO OOBSICHSTH SIBJICHHUS;

- OLICHUBAThH ¥ MOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEIOBAHMS;

- IHTEPIIPETUPOBATh JaHHBIE W HCIHOJb30BATh HAy4YHbIE JOKa3aTeNbCTBA JUIS
MOJTy4YEHHUS BBIBOJIOB.

[lenn w3yueHus (PU3WKKM HA yPOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs OIpE/IeicHBl B
Konnenuun npenonaBanus yuebHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX OPraHU3aLUsgX
Poccuiickoit ®@enepanuy, peaqu3ylOIMX OCHOBHBIE 00I1€00pa30BaTeIbHBIE MPOTPaMMBI,
yrBep)ka€HHON pewmeHneM Kosuermn MuHncrepctBa npocsemienust Poccuiickoin @enepanuu
(mpotokon ot 3 nexabps 2019 r. Ne [TK-4BH).



Hean n3dyyenus Ppu3nKu:

- IprOOpeTeHNe NHTEPeca U CTPEMJICHHUSI 00yJaIOMUXCS K HAYYHOMY H3yYSHHIO TPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TPEACTABICHUA O HAyYHOM METOA€ TO3HaHUS ©  (OPMHUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHHSIM;

- (hopMUpOBaHNE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysbTaTa M3y4eHHsS OCHOB CTPOCHUS
MaTepuu U (yHJaMEHTAIBHBIX 3aKOHOB (DU3HKH,

- (hopMUpOBaHME TPEICTABICHUA O POJIM (PU3UKU IS PA3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHi;

- pa3BUTHE TIPEJICTABICHUH O BO3MOXKHBIX cdepax Oyaymeid mpodeccHoHaIbHON
JEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOH, MOATOTOBKA K JajbHEHIIEMY O0yYEHHIO B 3TOM
HaTpaBJICHUN.

JlocTrkeHre 3TUX Lelaedl mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHusi 00ECIIEYNBAETCS PEIICHUEM CIIEAYIOIINX 3a4a4:

- IproOpeTeHne 3HaHUI O AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUUECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX I KBAHTOBBIX SIBIICHUSAX;

- IpUOOpEeTeHne YMEHUH ONUCBIBATH U OOBACHATH (U3NYECKUE SIBICHHUS  C
MCTIOJIb30BAHMEM ITOJTyYCHHBIX 3HAHUH;

- OCBOGHHE METOJIOB pELICHUS MPOCTEHIINX pAacU€THBIX 33Jad C HCIOJIb30BAaHHEM
(bu3nvIecKux MoIeJel, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a7a4,

- pa3BUTHE YMEHUI HAOII0aTh MPUPOIHBIE SIBICHUS M BBIIIOIHATH ONBITHI, 1a00OpaTOpHBIE
paboThl M SKCIIEpUMEHTAbHBIE HCCIENOBAaHHS C HCIOJIb30BAHUEM H3MEPHUTEIHHBIX
pubOpOB;

- OCBOcHHE TPUEMOB pPabOTHl ¢ wWHPOpMamuend (U3NUYECKOTO COJCpKAHUS, BKIFOYAS
MHPOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKH, aHAIM3 M KPUTHYECKOE
OlLlIeHWBaHKe UHPOPMALINH,

- 3HAKOMCTBO CO cdepaMu po(heCCHOHATBEHON ACSITeTbHOCTH, CBA3aHHBIMU ¢ (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha TIOCTIKEHUAX (PU3MUECKON HAYKH.

[Ipennaraemslii B mporpamme 1o Gu3MKe nepeueHb JJabopaToOpHbIX paboT U ONBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYUTeNlb JejaeT BbIOOp NpoBeneHHs Ja0OpaTOpHBIX paboOT H
OTIBITOB C YYETOM WHANBUIYAILHBIX 0COOCHHOCTEH 00yJarOmuXCsl, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJlaHUH, IPeIIaraeMbIX B paMKax OCHOBHOTO TOCY/IapPCTBEHHOTO SK3aMEHa 10 (PU3HKE.

Ocob0ennoctu o0yuenuss aereit ¢ 3IIP B measix JOCTHKEHHMS IUIAHUPYEMBIX
pe3yJIbTaTOB 0 y4eOHOMY npeamery «Puznka»

B MOY «HudantoBckass mikona» wuHterpanus jaereit ¢ 3IIP B
001eo0pa3oBaTelibHbIe KiIacChl (MHKIIIO3UBHOE OOpa3oBaHME) MPEIyCMAaTPHBACT
CHEIUANIU3UPOBAHHYI0  KOPPEKIIMOHHYIO  MOMOIIb M  IICUXOJOTHYECKYIO
NOAJIEPKKY, 3aJadyaMd KOTOPBIX SIBIISIOTCS KOHTPOJb 3a Pa3BUTHEM peOEHKa,
YCHEIIHOCThIO €ro 00y4eHHs], OKa3aHUue MOMOLIM B PEHICHUH MPOOJIeM aJanTaiuu
B CpEJI€ 3/10POBBIX CBEPCTHUKOB.

Oco0eHHOCTBIO peajin3aluu padoyeil MporpaMMbl y4eOHOro mpeamera
«®usuka» g odyyaromuxcas ¢ 3P gaBasiercds  KOppeKUMOHHO-
pa3BuBaomuii xapakrep oOyyeHuss. C 1enbio HauOosiee dSPheKTUBHOM
opraHuzanuu oOpa3oBaTeIpHOro Tmpoiecca i oOydaromuxes ¢ 3[IP
UCIIOJIb3YIOTCS:



1. Kommiekc HarJsiiHbIX MeTOA0B OOy4YeHUs] M BOCIHUTAHUS JeTeill ¢
3aePKKOU NCUXUYECKOI0 Pa3BUTHA:

- IPUMEHEHUE YETKHX CXEM, IUIAKAaTOB M TaOJIMII, PEaTMCTUYHBIX WIUTFOCTPALUH,
¢doTorpaduii, OMNOPHBIX KOHCHEKTOB, pAlMOHAILHOE OINpeJeTeHre o0bema
MPUMEHEHUSI HATJSAHBIX CPEACTB C COOJIOJACHUEM IMPUHLHUIIA HEOOXOAMMOCTU U
JOCTYNHOCTH 1O TeMaM: «llepBoHauanbHbIE CBEACHHS O CTPOEHHUE BEIECTBAY,
«DNEKTPOMarHUTHBIE SIBICHUSI» U JP.

- HCMOOJB30BAHME B  BOCHOPHUSTHM  SI3BIKOBOIO  Marepuanga  CIYyXOBBIX
(mpocnymMBaHue 3aJaHUi, ayauooOpasiloB), 3PUTCIbHBIX (KapTHUHBI, CXEMBI,
TaOJIHIIBI, KOMITBIOTEPHBIC MPE3CHTAIMN) U MOTOPHBIX (IIPOIECC MUChMA) YCHIIUH
CO CTOPOHBI YyYalllMXCsl CHOCOOCTBYET 0o0Jiee MPOYHOMY YCBOECHHMIO BBOJMMOTO
MaTtepuana.

2. KoMIuiekc NpaKTHYeCKHX MeTOA0B OOy4YeHHs] M BOCIHMTAHHUSA JeTeill ¢
3aIePKKOH MCUXUYECKOI0 Pa3BUTHSA

- pa3BUTHE  T[IO3HABATEIBHOM  AaKTUBHOCTH  Yy4yallUuXcsl,  IpPOsIBIICHUE
3aMHTEPECOBAHHOCTH B MPUOOPETEHWU 3HAHMM Yepe3 AMJIAKTHUYECKHE WIPbl U
UTPOBbIE MPUEMBI; MPOBEACHHE (PUINYECKUX DKCIEPUMEHTOB, KPATKOBPEMEHHBIX
nabopaTopHBIX paboT;

- omopa Ha TNpakKTHYecKue jeicTBus (1adoparopHblie pabOTBI C 3apaHee
MPOMKCAHHBIM ITUIAHOM JEWCTBUHM, peuieHue 3ajad Mo oOpaslly, HaXOKJIEHUE B
TekcTe TpeOyemoi WH(oOpMaluu, padboTra Mo pa3pabOTAaHHOMY AJITOPUTMY), UYTO
HEOOX0oIMMO B  LeNsAX (OpMUpOBaHMS 3HAHWM, YMEHUHA U  HaBBIKOB,
COOTBETCTBYIOIIUX TPEOOBAHUSM MporpaMM oOyudeHus mno Temam «TernoBbie
ABJICHUS», K DIEKTPUUECKUE SIBICHUSI» U JIP.

3. Kommjekc cJjioBeCHbIX MeTOJ0B O0y4YeHMSl M BOCIUTAHUS JeTeH ¢
3a/1ePAKKOIl MCUXUYECKOT0 PA3BUTHS:

- JI03UPOBAaHHOE COOOIICHWE HOBOIO Marepuaia (METOJ «MajblX IIaroB») ¢
00JBIION JeTanu3aluel, pa3BepHYTOCTbIO, ¢ KOHKPETHOCTBIO IEUCTBUM B (hopme
aITOPUTMOB;

- MpoBeieHue O6ece1 Mpu 0ObSICHEHUH, 3aKpEeIICHUH, 0000IIIeHUH MaTepualla.

4. TlpuMeHeHHe AUAAKTHYECKHX MAaTepHAJIOB /JIsl JeTeldl ¢ 3aJep:KKOu
NCUXUYECKOT0 PA3BUTHSA

- BKIIOYEHHE B Ipolecc OOydeHHs 3aJaHHil Ha pa3BUTHE BOCIPUATHS,
AHATM3UPYIOIIEro HaOJIIOICHUS, MBICIUTEILHBIX ONEepaluil (aHalu3a U CHHTE3a,
IPYIITUPOBKU U KJIACCUPUKAINH, CUCTEMATH3allNN), ICHCTBUIA U YMEHHI TI0 TeMe
«B3auMomencTBue Ten» u ap.;

- IPOSABIIEHHE 0COOOro MEAAroruuyeckoro Takra B paboTe ¢ JAETbMH C 3aJI€PKKON
MICUXUYECKOr0 Pa3BUTHUS . HEOOXOJIMMO 3aMeuaTh U MOOUIPSTh MaJICHIINE yCIeXU
JeTeil, pa3BUBaTb B HHUX BEPY B COOCTBEHHbIE CHJIBI U BO3MOXKHOCTH,
MOAJEPKUBATD MOJI0KUTEIbHBIN SMOLMOHAJIBHBIN HACTPOH;

- WCIOJIb30BaHWE WHIMBUIYAJIBHOIO MOAXOJA IPU OLIEHUBAHUHU JESATEIbHOCTH
JeTeil: o0s3aTeNbHOE MOOLIPEHHE peOeHKa, €ClM OH CHPAaBWICA C 3aJaHHUEM,
HUKAKUX YIPEKOB B aJpeC TEX JE€TEH, KOTOPBIE UTO-TO XYXKE CIEIaNH.



5. IlpuMeHeHHe  cHeUMAJTbHBIX TEXHHYECKHMX CpPeACTB  00y4eHHs
KOJIJIEKTUBHOI'O MOJIb30BaHHSA A€THhbMH C 32/1€PKKOH ICUXUYECKOI0 Pa3BUTHUA:
- TMOJy4YeHUE BU3YaJbHOM U 3BYKOBOW HWH(OpPMAIMH, KOTOPYIO Ienaror
UCIIOJB3YyEeT B Ipoluecce OOydeHHs B TOM IOpPSAKE, KOTOPOro Tpelyer
KOHKPETHBIN YPOK;

- mnpeabsBiIeHUE ~ MHPOPMALMM,  OpraHu3alusi  UHAUBUAYAJIbHBIX U
KOJUIGKTUBHBIX ~ (OopM  y4yeOHOW  JAESATENIbHOCTH,  KOHTPOJIA  JTOU
NEATENBHOCTH;

- WCTOJb30BAaHUE KOMITBIOTEPOB JJIsi TOJIYYCHHS] BU3YaJbHOW M 3BYKOBOH
uHGOpPMAIUH B OMPEICTICHHON MOCIEeI0BAaTEIbHOCTH;

- TNPUMCHCHHE AJIIEKTPOHHBIX y4eOHUKOB C WHTEPAKTUBHBIMU
OKCIIEPUMEHTAMH U OTIBITAMH, YTO MOBBIIIAET MOTHUBAIIMIO K YUEHUIO.

6. IlpumMeHeHHe  CHENHAJbHBIX TEXHHYECKHX  CPEACTB  OOy4eHHs
HHIMBUHIYAJIBHOTO TOJB30BAHUS JeTbMH C 32/IePKKOl  MCHUXUIECKOTO
Pa3BUTHSL:

- TNPUMCHECHHE TPE3CHTAIMH, Yy4eOHBIX MYJIbTHUIBMOB, COICPKALTUX
HEOOXOMUMBIE [UIS YYAIIUXCS C 3aJEPKKOM TICUXUYECKOTO pPa3BUTHS
BO3MOXXHOCTH  3PHTEIIBHOH W  CIIYXOBOW  HATJSAHOCTH, a  TaKKe
npoOy K aarolue Mo3HaBaTeNbHbIM NHTEpeC peOCHKa,;

- UCHOJb30BaHUE pOrpaMm CaMOTECTHPOBAHUS oOydJaronmxcs,
WHTEPAKTUBHBIX 3aTaHUH.



1.COAEPKAHUE OBYYEHUA

7 KJIACC

Pasnes 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAI0LIEro MUpa.

®usnka — Hayka o npupojne. SBnenus npupoasl. Ousnyeckue SBICHUA. MEXaHUYECKUE,
TEIJIOBbIE, 3JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbl. M3mepenue ¢usmuecknx BenndyuH. Duszndeckue NPUOOPHI.
[TorpemHocTs u3MepeHnid. MexayHapoHas CuCTeMa eUHULL.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAyKH M3Y4YaloT NMpupoay. EcTecTBeHHO-HaydHBIN
METOJI IMO3HAHUS. HAOJIIOJEHHE, IIOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIJBUYKEHHE THUIIOTES,
SKCIEPUMEHT II0 TPOBEPKE TUIOTE3, OObsICHEHHE HabmogaemMoro sBieHus. OnucaHue
(U3NIECKUX SBICHUN C TIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIJIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. O®uznyeckue MpuOOPHI U MPOIeaypa MPSMBIX U3MEPEHHH aHAJIOTOBBIM U IHU(POBHIM

puOOpOM.

Jlabopamopuvie padbomul u onvimol.

Omnpenenenune HeHbI JeNCHHUS NIKAIBI HU3MEPUTEILHOTO IPUO0pA.
N3mepenne paccTosHUM.
N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeaA.
Omnpenenenre pa3MepoB MajbIX Tell.
W3mepenue temiepaTypbl IpU IOMOIIU JKUIKOCTHOTO TEPMOMETpa WU JaTdyHKa
TEMIIEpaTyphI.
6. IIpoBenmeHue wucciaenOBaHMS O MPOBEPKE THIOTE3BI: MAJbHOCTh IMOJIETA IIApHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. IlepBoHayajibHbIe CBEJICHHSI O CTPOEHHH BellecTBA.

CrpoeHue BellecTBA: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. ONBITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEILIECTBA.

JBuxenue dactun BeniectBa. CBA3b CKOPOCTH JBMIJKEHHS YacTHUI C TEMIIEpaTypou.
BbpoyHnoBckoe nBwkenue, muddysus. BzaumojneiicTBue uacTHIl BEIIECTBA. TNPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI ~ BEILECTBA: CTPOCHHME TIa30B, JKUAKOCTEH U TBEPIBIX
(kpucTaITHYECKUX) Ted. B3auMOCBSI3b MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHBIX COCTOSHHIA
BO/Ib.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JABMKEHHUSL.

2. Habmopenue nupdysuu.

3. Habmonenue siBneHUN, OOBSICHAIOMMXCS NPUTSHKEHUEM MU OTTAJKMBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OueHka auameTpa aToMa METOJIOM PsIOB (C Hcnob30BaHueM (oTorpaduii).

2. OnsbIThI 110 HAOTIOIEHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSDKEHUS.

Pasnen 3. /[BU:KeHHe M B3aMMO/IelicTBHE TeJl.

Mexannyeckoe aBUXkeHUE. PaBHOMEpHOe M HepaBHOMEpHOE JBUkEeHHE. (CKOpOCTb.
CpenHsis CKOPOCTh IPY HEPABHOMEPHOM JBMKEHUU. PacuéT myT n BpeMeHH IBUKECHHUS.

SBnenue wuHepuuu. 3aKOH HHEpUMM. B3aumozeicTBue Ten Kak NpUYMHA W3MEHEHMS
CKOPOCTH JBMXKEHHUS Tel. Macca kak Mepa MHepTHOCTH Tena. [lnmotHocts BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTBA.

arwnhE



Cuna kak xapakTepucTtuka B3aumojeictBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOILBIO JWHAMOMETpa. fIBlieHHEe TAroTeHus M cuia Tsxectd. Cuna
TSKECTH Ha JApyrux muaHerax. Bec tema. HeBecomocts. CroxeHue cuil, HamnpaBiCHHBIX IO
onHOI npsimoii. PaBHozelcTBytommast cuin. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE TOKO.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HabmroneHne MexaHM4ecKoro JBUKEHMS Tela.
N3mepenune CKopoCTH NPSIMOJIMHEWHOTO JBUKEHUS.
Habmnroenue sBieHUsS] HHEPLUH.
Habmronenue u3smMeHeHus: CKOpoCTH MpU B3aMOJAEHCTBUU TEIL.
CpaBHeHHE Macc IO B3aUMOJEHCTBUIO TEJl.
CrnosxeHue cul, HallpaBJIEHHBIX M0 OJHOM MPSAMOIL.
Jlaﬁopamopnble pabomwvt u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMKEHHs (IIapUKa B KHIKOCTH, MOJIEIN
ANEKTPHUUECKOTO aBTOMOOWIIS ¥ TaK JlaJiee).
2. OmnpezneneHne cpenHel CKOPOCTH CKOJIBKEHHUs OpycKa WM IapHuKa 10 HAKJIOHHOM
IIJIOCKOCTH.
Omnpenenenne IIOTHOCTU TBEPJIOTO TeNA.
4. OnbIThl, AEMOHCTPUPYIOLIME 3aBHCUMOCTh pacTsDkeHus (Iedopmanuu) mpyKUHBI OT
IIPUJI0KEHHOHN CUJIBI.
5. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHHS OT Beca Teja U
XapaKTepa CONMPUKACAIOIIUXCS TIOBEPXHOCTEM.

Paznen 4. laBieHne TBEPABIX TeJ, JKHAKOCTeH 1 ra3os.

Hasnenne. CriocoObl yMEHBIICHUS U YBEJIMYCHUS AaBlieHus. [laBneHue rasa. 3aBUCUMOCTb
JaBJIeHUs ra3a oT o0béma, TemnepaTtypsl. Ilepenada naBiaeHust TBEpABIMU TeIaMH, KUAKOCTAMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MalIMHBI. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
rnyounabl.  ['mapocratuueckuii  mapagokc. CooOmatomuecs cocyabl. [ 'mapaBiamyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHHe. [[pUUMHBI CYIIECTBOBAHWS BO3MYIIHOMN
obonouku 3emnu. OnbiTt Toppuuennn. M3mepenne aTMocdepHOro AaBiIeHHS. 3aBUCHMOCTD
aTMOC(EpHOTO JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl s U3MepeHHs
aTMoc(epHOTro JaBICHHUS.

JleficTBHe )KUAKOCTH U raza Ha NOrpyXEHHOE B HUX Telo. BriTankuBaromas (apxuMenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomaBanue.

Hemoncmpavyuu.
3aBUCUMOCTD JABJICHUS ra3a OT TEMIEPATYPBHI.

Ilepenaua naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmarommecs: CoCybl.

I'mapaBanyeckuit mpecc.

[TposiBieHue neiicTBus aTMOC(HEPHOTO AaBICHHUS.

3aBHCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOrPYKEHHOM YacTH Tena U

IJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOU KUIAKOCTH.

8. VYcnoBue nmiaBaHus TN IJIaBaHWE WK NOTPYKEHUE TEJ B 3aBUCMOCTH OT
COOTHOLIEHUS IIJIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HUccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMA MOTPYKEHHON B JKUIKOCTh
4acTu Tena.

2. OmnpezeneHue BHITATKUBAIONICH CHIIbI, JEHCTBYIOIIEH Ha Telo, MOTpyXEHHOE B
KUIKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIONIEH CHIIBI, JCUCTBYIOIIEH Ha TeEIO B
XKUJKOCTH, OT MacChI Tela.

4. OnbITbl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, AEMCTBYIOLIEH Ha
TEJIO B XKHUAKOCTH, OT 00bEMa MOTPYyKEHHOW B JKUAKOCTh YACTH TEJIA U OT TUIOTHOCTH
KHUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYMpPOBAaHUE JIOJKHM U OIpeAeicHue eé

rpy30I0AbEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JDHeprusi.

Mexanndeckast pabora. MOITHOCTb.

[IpocThie MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBMio paBHOBeCHs
priuara. IIpuMmeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHMKH.
KIIJI mpocThix MexaHn3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHeTtmueckas W mnoTeHUHMalIbHas 3Heprus. [IpeBpaiieHue
OJIHOTO BHJIa MEXaHUYECKOM SHEPTUU B APYroi. 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimol.

1. Omnpenenenue pabOTBl CWJIBI TPEHUS TPU PABHOMEPHOM JIBIKEHHHM Tela IO
TOPU30HTAIBHOM NTOBEPXHOCTH.

HccenenoBanue ycnoBui paBHOBECHS pblyara.
N3zmepenne KIIJ[ HaK10HHON NIIOCKOCTH.
4. HW3yueHue 3aKOHA COXpAHEHUS] MEXaHUYECKON IHEPTHH.

ARN
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Pa3nen 6. TenJioBble siBJIEHHUS.

OCHOBHBIE IT0JIOKEHUSI MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTpOeHUs BelecTBa. Macca
U pa3sMepbl aTOMOB M MoJieKyl. OIBITbl, NOATBEP)KIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEpIOro, KUAKOIO U Ta3000pa3HOro cOCTOSHUM BelecTBa. Kpuctaminueckue u
amopusbie Tena. OOBsCHEHUE CBOWCTB Tra30B, )KUIKOCTEH M TBEPBIX T HA OCHOBE MOJIOKECHUI
MOJIEKYJISIPHO--KUHETHUECKOM Teopuu. CMauuBaHME W KanWwUIApHbIE sBiIEHUS. TeruioBoe
pacLIMpEHUE U CIKATHE.

Temneparypa. CBsi3p TeMmMmeparyppl CO CKOpPOCTBIO TEIJIOBOI'O JIBUXKEHMSI YaCTHULL.
Buyrpennss osneprusi. CrnocoObl HW3MEHEHHMs BHYTPEHHEH SHEpruu. TeIuionepenaya u
coBepluieHe padoThl. Bupl Temonepeaaun: TEIONPOBOAHOCT, KOHBEKIIMS, U3JIyUYEHHE.

KonunuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEHIECTBA. TeMIO0OMEH M TEIIOBOE
paBHOBEcCHE. YpaBHEHUE TeIuloBoro OanaHca. [lnaBieHue M OTBepAEBaHHME KPUCTAUIMUYECKUX
BEIIECTB. YJenbHas TemoTa IwiaBineHus. llapooOpasoBanne u kouaeHcanwms. Mcmapenue.
Kunienne. YnenpHas TeruioTa mHapooOpa3oBaHUs. 3aBHCHUMOCTb TEMIIEPATypbl KHUIIEHUS OT
aTMoc(epHOTro JaBICHHUS.

BrnaxxnocTs Bo3myxa.

OHeprus TOIMBA. Y IeJbHasl TEII0Ta CrOPAHUSL.

[Mpuntuner pabotel TeruoBbix apurareneit KIIJ[ TemmoBoro asuratens. TerioBbie
JIBUTaTEJIU U 3alIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPAIIEHNS] SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaGmroneHnue GpOyHOBCKOTO ABMKEHHUS.

2. Habmopenue nudpdysuu.

3. HalGnronenue siBneHUI CMauyMBaHUs U KAMUJUTSIPHBIX SIBJICHUIA.

4. HabmioneHue TeIUIOBOTO PacUIMpPEHUs TEIL.

5. V3MmeHeHue naBieHUs ra3a Mpu U3MEHEHUH 00bEMA M HArPEBAHUU WM OXJIAXKICHHH.



6. IIpaBuna u3MepeHus: TEMIIEPATYPHI.

7. Bwupapl Tenonepenayu.

8. OxJnaxxaeHue Mpu COBEPUICHUN PAOOTHI.

9. HarpeBanue npu coBepuieHUH pabOTHl BHEITHIUMHU CHIIAMH.

10. CpaBHEHHUE TEIUIOEMKOCTEH Pa3INYHBIX BEIIECTB.

11. HabnroieHue KUIeHusl.

12. HaGnroieHue MoCTOSTHCTBA TEMIIEPATYPHI IPH TIIaBJICHHH.

13. Mopenu TerIoBbIX ABUraTeNeH.

Jlabopamopuvie padbomol u onvimol.

OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISPHOTO NMPUTSHKEHUS.

OnbIThI MO BRIPAILIMBAHNUIO KPUCTAJIJIOB IOBAPEHHOM COMM MM caxapa.

OnbIThI 10 HAOIIOAECHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, )KUAKOCTEN U TBEPABIX TEIL.
Omnpenenenue naBieHus Bo3AyXa B OaJuIOHE LITPHIIA.

OmnbITH, TeMOHCTPHPYIOUIHE 3aBUCHMOCTh JAaBICHHS BO3AyXa OT ero o0béMa u
HarpeBaHus WM OXJIaKICHUSI.

[IpoBepka rumoTe3bl JHUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHYECKON TPYOKE OT TEMIIEpaTypHl.

7. Habmionenue m3MeHEHUs BHYTPEHHEH SHEPruu Tela B pe3ysibTaTe TEIUIoNepeayn H
paboThl BHELTHUX CHIL.

HccnenoBanue siBIEHUS TEIVIOOOMEHA ITPU CMELIMBAHUU XOJIOIHOM U ropsiueii BOJIBI.

9. OmnpezneneHre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON IPH TEIUIOOOMEHE C

HarpeThlM METANINYECKUM LIUITUHAPOM.

10. Omnpenenenre yaeabHOU TETUIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mpoiiecca UCTIapeHusl.

12. Onpenenenne OTHOCUTENFHON BIKHOCTH BO3/1yXa.

13. Onpenenenne yaeabHON TEIIOTH IIABICHUS JIbAA.

Pasnes 7. JnekTpuyecKkue H MAarHUTHbIE SIBJICHHS.

Onextpuzanus Ten. JlBa poja 3JIEKTPUUYECKUX 3apsAnoB. B3aumopeicTBue 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHIIBI B3aMMOJICHCTBUSI 3apsDKCHHBIX TEl OT BEIUYMHBI
3apsiIOB M PACCTOSIHUS MEKIY TEJIaMH).

Onextpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuuyeckoro noss. [IpuHuun cynepro3unuu
AJIEKTPUYCCKHX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTapHbIM 3jeKTpuueckui 3apsa. CrpoeHue
aTtoMa. [IpoBOTHUKY U AUBIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsa.

ONEeKTpUUYECKUH TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA. FCTOYHUKH
MOCTOSIHHOTO TOKa. JICWCTBHS DIEKTPHUUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onextpuueckass 1enb. Cwia Toka. OJieKTpudyeckoe HanpsbkeHue. ConpoTHBIIEHHE
IIPOBOJHMKA. YJIENbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Oma an8 ydacTka LEMH.
ITocnenoBarenbHOE U NapaIeIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH ANIEKTPUYECKOTO TOKa. 3akoH Jxoyns—JIeHma. DnekTpuueckue enu
Y TIOTPEOHTENH AIIEKTPUUYECKON SHeprun B 0bITY. KopoTkoe 3aMbIkaHHe.

ITocTositHHBIE MarHuUTHL. B3auMonelcTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe.
MarunuTHOe nojie 3eMJIM U €T0 3HAaYeHUE I KU3HU Ha 3emiie. OnbIT Dpctena. MarautHoe mnosie
JJIEKTPUYECKOro TOKa. IIpuMeHeHne 3IIEKTPOMarHuTOB B TEXHUKE. J[€MCTBHE MarHUTHOIO IIOJIS
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSHHOIO ToKa. Vcmonb3oBaHue
AJIEKTPO/IBUraTeNel B TEXHUYECKMX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  dieKTpoMarHuTHOM  uHAyKumu. IlpaBuno  JleHna.
Onekrporenepatop. CnocoObl MOMy4YeHHs HIEKTPUYECKOW OHHEPruu. ODIEKTPOCTAHLUUH Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

DneKkTpu3aIus Tel.

JIBa poja 3JIEKTPUYECKUX 3apsiI0B U B3aUMOAECUCTBUE 3apsHKEHHBIX Tell.
YCTpoUCTBO U JENUCTBUE MIEKTPOCKOIIA.

DneKTpocTaTU4ecKast UHIAYKIIHS.

3aKOH COXpaHEHMsI AIEKTPUUECKUX 3aPSATIOB.

[IpOBOHUKHN U TUATEKTPUKU.

MonennpoBaHue CUIOBBIX TUHUN JIEKTPUUECKOTO MOJIS.

M cTOUYHNKH IOCTOSTHHOTO TOKa.

JIeNCTBUS DJIEKTPUYECKOTO TOKA.

DAEKTPUUYECKUHN TOK B KHUAKOCTH.

I"a30BBbI# paspsia.

W3mepenne cuibl Toka aMIepMETPOM.

W3mepenue 31eKTpUYECKOTO HANPSHKEHUS BOJIBTMETPOM.

Peocrar u marasuH COpOTUBIICHUHN.

B3aumonelicTBue MOCTOSHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOKHOCTH pa3/IeeHUs IOJOCOB MarHuTa.
MoenrpoBaHue MarHUTHBIX [10JIEH IOCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.

MarHuTtHoe 1oJsie Toka. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO T10JI HA IPOBOJIHUK C TOKOM.
DJEKTPOABUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JEKTPOMAarHUTHON HHYKIUH.

OmnbiTel @apajes.

3aBUCUMOCTb HAIIPABJIEHUS HHYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUSI.
DneKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuvie padbomol u onvimol.

SurwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnBbITH 0 HAOTIOACHUIO IEKTPU3AINH TEJT HHAYKIIMEH U TIPU COPUKOCHOBEHHUH.
WccnenoBanue necTBUS 3JIEKTPUUECKOTO OIS HA TPOBOJHUKH U IUAICKTPUKHU.
COopka u mpoBepKa padOThI AMEKTPUIECKON SN TOCTOSTHHOTO TOKA.

N3mepenue u peryinupoBaHue CUIIbI TOKA.

W3mepenue u peryaIupoBaHie HAPSKCHUSI.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Y€pe3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa 1 HanpsHKEHHsT Ha pe3ucTope.

OnbIThl, JIEMOHCTPUPYIOLIUME  3aBUCUMOCTb  JJIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJIHUKA OT €0 JIIMHBI, TJIOIA/ U OTIEPEYHOr0 CEYCHHS U MaTepualla.

[IpoBepka npaBuiia CIOKEHUSI HAPSDKEHU MPU MOCIE0BATEIIbHOM COEAUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia st CUIIbI TOKA IPU MapajlieIbHOM COETMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI IEKTPUIYECKOTO TOKA, HAYILIETO YEPE3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3IEKTPUUYECKOTO TOKA, BBIJIEIIEMOM Ha pEe3UCTOPE.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepe3 JIAMIOYKY, OT HaIpsHKEHUS
Ha HEW.

Onpenenenune KI1/] HarpeBarens.

HccnenoBanue MAarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MAaTHUTOB.

W3ydyeHre MarHUTHOTO TIOJISl IOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U
paszeneHun.

HccnenoBanue NeiCTBUS SNMEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJTBI B3AMMOJICHCTBHS KATYIIKH C TOKOM U
MarHuTa OT CUJIbI TOKA M HAIIPaBIIEHUs TOKA B KATYIIIKE.

N3yuenune neicTBUS MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoHncTpyrnpoBanue u u3ydeHue paboThl JEKTPOIBUTATEIIS.



20. Uzmepenne KI1J] anekTpoABUTAaTEIBHOM yCTAaHOBKH.
21. OnbITHI IO UCCIIEOBAHUIO SABJICHHUS JIEKTPOMArHUTHON MHIYKIIMU: HCCIIEI0BAHNE
M3MEHEHHH 3HAYCHHUs ¥ HAIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3gen 8. Mexannueckue siBJIeHUs .

Mexannueckoe nBukeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOTO JIBW)KEHMS. PaBHOMepHOEe mpsMOJIMHENHHOe JBMXkeHue. HepaBHoMepHOe
npsiMoJiMHENHOe JBMKeHHe. CpefHssi U MIHOBEHHAs. CKOPOCTbh Teja NP HEPaBHOMEPHOM
JIBUKEHUM.

VYckopenue. PaBHoyckopeHHOE npsiMoJinHelHOe BrkeHne. CBoOoaHoe naaenue. OMbIThI
lNasmnes.

PaBHOMepHOe nBMKEHHE MO OKpyKHOCTU. [leprox m yacrora oOpamienus. JluneliHas u
YIII0Bast CKOPOCTH. LIeHTpocTpeMuTEIbHOE YCKOPEHHE.

IIepBoiit 3axkoH Herorona. Bropoil 3akoH Herotona. Tperuii 3akoH Herorona. IIpuHnmn
CYIIEPIIO3ULUHU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuila TPEHUS CKOJBKEHHMs, CHJIa TPEHHUS
MIOKOS, IpYTr€ BUJIbI TPEHMUSI.

Cuma TsHKECTM M 3aKOH BCEMHPHOTO TATOTCHHSA. YCKOpPEHHE CBOOOJHOTO IaJCHHS.
JBwkenune taHeT Bokpyr Comuna. IlepBas kocmuyeckas ckopocTh. HeBecoMmocTs u
Heperpy3KHu.

PaBHOBecue MaTepuanbHO TOUKH. AOCONIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpaieHus. MomeHT cuibl. LleHTp TsxecTu.

Nmnynsc Tena. 3menenune ummyinbsca. MMnynabc cuibl. 3aKOH COXpaHEHHs] UMILYJbCA.
PeakTuBHOE ABUKEHUE.

Mexannyeckass paboTa ¥ MOIIHOCTb. PaboTa cui TskecTd, ynpyroctd, TpeHus. CBs3b
sHepruu u paboTsl. lloTeHuManbHas 3Heprus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIM.
IloreHnnanpHas 3Heprus C:karod npyxuHsl. Knnernyeckas sHeprus. TeopeMa 0 KUHETUYECKOU
SHEPruM. 3aKOH COXPaHEHUS] MEXaHUUECKOW SHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO JIBKEHHUS Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME MyTEH M TPAGKTOPUN JBMKEHHS OJHOTO M TOTO K€ TeJda OTHOCHTEIBHO

Pa3HBIX TEJI OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHHSI TPSIMOJIMHEHHOTO IBUKECHUS.

4. HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO IBUYKEHUS.

5. HaOnroneHnue nBukeHMs Tea 0 OKPYKHOCTH.

6. HaOnromeHne MEXaHUYECKUX SIBIICHUN, TPOUCXOISIINUX B CHCTeMe 0TcuéTa «Temexka»

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENILHO KaOMHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl TeJla U IEHCTBYIONIEH HA HETO CUJIBI.

8. Habmronenue paBeHCTBA CHJI TIPU B3aUMOJCHCTBUH Tell.

9. H3meHneHue Beca Tena MpU YCKOPEHHOM JIBUKEHUH.

10. INepenavya ummynbca Npu B3aUMOJCHCTBUH TEJ.

11. IIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOAECHCTBHUH TEJL.

12. CoxpaHenue UMIyiIbca Ipy HEYIPYroM B3aUMO/ICHCTBHH.

13. Coxpanenue uMmynbca npu aOCOIOTHO YIPYTrOM B3aUMOICHCTBHH.

14. HaGnroieHue peakTUBHOTO JIBHKEHUSI.

15. CoxpaneHnue MexaHU4eCKOI SHEPI U IPU CBOOOIHOM IaICHUH.

16. CoxpaHeHne MexaHU4eCKOM SHEPTUH IPU JABMXKEHUHU Tella MO JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcrpynpoBaHue TpakTa AJis pa3roHa U JaJbHEHIIEr0o paBHOMEPHOTO ABM)KEHHUS

IIapUKA WU TEJIEKKU.
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Omnpenenenue cpelHell CKOPOCTH CKOJBXKEHUS Opycka WIM JIBUJKEHUS IIapuKa IO
HAaKJIOHHOH IUIOCKOCTH.

Omnpenenenne yCcKOpeHMs! Tela NP PAaBHOYCKOPEHHOM JIBUJKEHUH IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMIMOCTH TYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3
Ha4aJIbHOM CKOPOCTH.

IIpoBepka THIOTE3bl: €CAM TPU PABHOYCKOPEHHOM JIBWKEHUM 0€3 HayalbHON
CKOPOCTH IIyTM OTHOCSTCS KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKHA BPEMEHU OJJUHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS! CKOJIBKEHHUS OT CHJIbI HOPMAaJIbHOTO
JTaBJICHUS.

Omnpenenenne kod3hpuIMeHTa TPEHUs CKOIbKEHUS.

Onpenenenne )kECTKOCTU MPY>KUHBI.

Omnpenenenne paboOTHl CWIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAIIBHOM NTOBEPXHOCTH.

Omnpenenenne pabOThl CUIIBI YIPYTOCTH IPU MOABEME Ipy3a C HUCIOJIb30BaHUEM
HEMNOABWKHOTO U MIOJIBUYKHOTO OJIOKOB.

11. N3y4yeHue 3aK0Ha COXPAHEHUS SHEPTUU.

Pa3gen 9. Mexannyeckue KoJ1e0aHus U BOJHBI.

KonebarenbHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: NEpuoi, 4acroTa,
aMIuTyna. MareMarudeckuii W NPYKHHHBIM MasTHHUKM. IIpeBpamieHue 5sHeEprum Inpu
K0J1e0aTeIbHOM JIBUKCHHUU.

3aryxaromue koyiebanus. BoiHyxneHHble KoneOaHus. Pezonanc. MexaHuuecknue BOJIHBI.
CpoiicTBa MEXaHMYECKUX BOJIH. [IposiosibHbBIE U TIONIEpeUHble BOJIHBI. [[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKre BOJHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxeHue 3Byka. IH(pa3ByK U yiabTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue kosjeOaHMid TeN MO ACHCTBUEM CUIIBI TSKECTU M CHIIBI YIIPYTOCTH.

2. Habmopaenue xonebaHuil rpy3a Ha HUTH U HA MIPY)KHUHE.

3. Habmronenue BBIHYKIICHHBIX KOJICOAHUH U Pe30HAHCA.

4. PacnpocTpaHeHUEe IPOOIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEITH).

5. Habmronenune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padbomol u onvimol.

1. Onpenenenue 4acTOTHI U EPUOIA KOJCOAHUI MAaTEMAaTUYECKOTO MasITHUKA.

2. OmnpezeneHue 4aCcTOTHI U IIEPHOJa KOJICOAHUH IPYKMHHOTO MasTHUKA.

3. MHccrnenoBanue 3aBUCHMOCTH TEpHOAA KOJIEOAHMH MOJBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH NEpHOJia KOJIEOaHUH NMPYKUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBHUCHMOCTH MepHOJa KojaeOaHUii Ipy3a, MOJABEUICHHOTO K HUTH, OT
Macchl Ipysa.

6. OneIThl, JIEMOHCTPUPYIOIIKME 3aBUCHMOCTb IEpHOAa KoJeOaHWl MPYXKHMHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. V3mepeHue ycKOpeHHs CBOOOIHOTO MaCHUS.

Pa3nen 10. DiieKTpOMarHuTHOE 10JIe U DJIeKTPOMATHUTHbIE BOJHBI.
DNeKTpOMarHuTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJIH. [1IKkana 3eKTpOMarHuTHBIX BOJIH. MCIIOIb30BaHNE DIIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM

CBA3H.

DnexkTpoMarHuTHas nmpupona ceera. CkopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa 31EKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOCTBa CBETA.

Jlabopamopuvie padbomol u onvimol.

1. M3yueHue CBOICTB AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO0 MOOHILHOTO TeedoHa.

Pa3nen 11. CBeToBble siBJICHUS.

JIyueBas moznens cBera. Mcrounuku ceera. [IpsMonMHENHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpakenue cBeta. [lmockoe 3epkano. 3aKOH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenoMieHus cBeTa. [losHoe BHyTpeHHEEe OTpa)K€HUE CBETA.
Hcnosib30BaHK€e NOTHOTO BHYTPEHHETO OTPAYKEHUSI B ONTHUECKHUX CBETOBOAAX.

Jlunrza. Xop mydeit B nuH3e. OnTHyeckas cucrema QoToarnmapara, MUKPOCKONA |
Teneckomna. ['a3 kak onTudeckas cucrema. bin3opykocTs M 1abHO30PKOCTb.

Paznoxenune 6enoro csera B criektp. OnbiTel HetoToHa. Clio)keHNE CrIeKTPaIbHBIX IIBETOB.
Jucnepcus csera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenne n300paXkeHHii B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenominenue cBera.

OnTuuecknii CBETOBO/I.

Xona myueit B cobuparomieit aunse.

Xoa myyer B pacCerBaKOUIEH JIMH3E.

[Tosryuenue n300pakeHHIA C TOMOIIBIO JIHH3.

. [puanuun neiictBus ¢oroanmnapara, MUKpPOCKOTIA U TEJIECKOTIA.

10. Mogens rinasa.

11. Paznoxenue 6€70ro CBEeTa B CIIEKTP.

12. ITonmy4yenue Genoro cBeTa MpH CIOKEHUU CBETA PAa3HBIX IIBETOB.
Jlabopamopuvie padomol u onvinol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUS CBETOBOTO Jiy4ya OT yIJla a/IeHusl.
2. VzyueHue xapakTepUCTUK N300pakeHUs MpeIMeTa B INIOCKOM 3epKalie.

3. MHccnenoBanue 3aBUCUMOCTH YyIila IPEIOMIICHUS CBETOBOTO Jiyda OT yIJia MaJeHus Ha
I'PaHULIE €BO3/1yX—CTEKIIO».

[Toyuenune n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTHH3BI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS U OMITUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OnbITHI 0 Pa3IOKEHUIO OEJIOrO CBETA B CHEKTP.

OmnbITEl IO BOCTPHUATHIO I[BETA MPEIMETOB MPU HMX HAOIIOJCHUU 4Yepe3 IIBETOBBIC
(GUIBTPHI.

Paszgen 12. KBanroBsle siBJIeHMS.

OmnpiTel Pesepdopaa u mnanerapHas moaens aroma. Mozaens aroma bopa. cnyckanue u
MOTJIOLICHHUE CBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramMma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wmopens aromHoro sigpa. HMsoronsl. PaguoaxtuBHble npespawieHus. Ilepuon
I0JIypacnaa aTOMHBIX sIZIEp.

SnepHble peakuuy. 3aKOHBI COXPAaHEHMS 3apsJ0BOIO U MAacCOBOIO YHMCEN. DHEPIusl CBSI3U
aTOMHBIX sfep. CBs3b Macchl M 3HepruM. Peaknuu cuHTe3a M aeneHus saep. Vcrounuku
sHeprun CoJiHILIA U 3BE3I.

Snepuas oHepreTuka. JleicTBUs paAMOaKTUBHBIX U3JIy4CHHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4eHHUs U MOTJIOICHUS.

2. CrekTpbl pa3IMyHbIX Ia30B.

3. Cmektp BoJopoaa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

©CoNo~wWNE
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5. Pabota cuéTunka HOHM3UPYIOIIKX U3ITYUECHUH.

6. Perucrpanus u3imydeHus IPUPOTHBIX MUHEPATIOB U TPOIYKTOB.

Jlabopamopuvie padbomol u onvinmol.

1. HaOnroseHue CIUIONIHBIX M TMHEWYATHIX CIIEKTPOB U3ITYICHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHE HEPTHU YACTHUIIBI TI0 TOPMO3HOMY MyTH (IO

dororpadpusim).

3. H3mepeHue paanoakTHBHOTO (poHa.

IToBTOpHTEILHO-00001IAKOINI MOYJIb.

[ToBTOpUTENBHO--0000MIAOIIMI  MOJYJIb TpEJHAa3HaYeH Uil CHCTEMAaTH3aluud U
00001IeHUsT TPEIMETHOTO COJIEPKAHUS M OTIBITA IS TEILHOCTH, PHOOPETEHHOTO TPH U3yYEHUU
BCEro Kypca (pu3mkH, a Taxke i HOArOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMEHY IO
¢bu3uke 1751 00yJaromMXCsi, BRIOPABIIMX ITOT YUeOHBIN TPEAMET.

[Ipy w3yyeHMH JAHHOTO MOAYJIS pEATU3YIOTCI W CHCTEMAaTH3HPYIOTCS — BHIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX O0O0ECHEeunBaeTCs JOCTH)KEHHE TPEIMETHBIX H
METanpeIMEeTHBIX TUIAHUPYEMBIX pPe3yabTaToB OOY4eHUs, (OPMHPYETCS €CTECTBEHHOHAyYHAS
IPaMOTHOCTh. OCBOCHHME HAYYHBIX METOIOB HCCIIEIOBAHUS SBICHUI NPHUPOIBI W TEXHHKH,
OBIIQZICHUE YMEHUSIMH OOBSCHATH (PU3MYECKUE SBICHUS, NPUMEHsSI TOIyuYeHHbIE 3HAHHS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUEeCTBEHHBIE U KCTIEPUMEHTAIIbHBIC.

[TpuHIMNHATBEHO AESTEIHHOCTHBIN XapaKTep JAHHOTO pasJieNa pearu3yercs 3a CuéT Toro,
9TO 00Y4aIOIIMEecs BBITOJIHSIOT 33/1aHUs, B KOTOPBIX UM IPEAIaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHUN PAacro3HaBaTh U HAYYHO OOBSICHITH (PU3MUECKUE SIBICHUS
B OKpYKalolel Ipupoe U MOBCETHEBHON KHU3HU,

UCTIOJIb30BaTh HAYYHbIE METOJbI UCCICNOBaHHUS (PU3MYECKUX SIBICHHI, B TOM YHUCIE IS
MIPOBEPKH T'MIIOTE3 U MOTYUYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HaydyHbIE€ OCHOBBI HamOOJIee Ba)KHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPAKTUYECKOTO HCIOJIBb30BAaHUS PA3MYHBIX HCTOYHHUKOB JHEPTUUM HA OCHOBE
3aKOHa MPEBPAIICHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.



2.IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

W3yuenne ¢pU3MKN Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.
B pesynbrare uzydenus Gpu3uku Ha ypoBHE OCHOBHOT'O 00IIIero 00pa3oBaHUs y
oOyyaromerocst OyayT c(OpMHPOBAHBI CIIETYIONIHE TUNYHOCTHBIE Pe3yIbTaThl B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:
- TIPOSIBJICHUE MHTEepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hm3ndeckoit
HayKH,;
- IEHHOCTHOE OTHOIIIEHHE K JOCTHKEHHSIM POCCHICKUX YUEHBIX--(DU3HUKOB,;
2) rpaKIaHCKOr0 H TYXOBHO-HPABCTBEHHOTO BOCIINTAHUSI:
- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXJIEHUHM OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX
npo0JieM, CBSA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JIOCTHIKEHUH (PH3HKH;
- 0CO3HaHME BAYKHOCTH MOPAJbHO--3THYECKUX TPUHIIUIIOB B ICATEIILHOCTH YUEHOTO;
3) 3CTeTHYECKOro BOCIIMTAHMS
- BOCTIPHSITHE DCTETHYECKHX KayecTB (PM3NYECKON HayKH: €€ TapMOHMYHOTO IMOCTPOSHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH,;
4) HEeHHOCTH HAYYHOTO MO3HAHUS:
- OCO3HaHWE LIEHHOCTH (PU3UYECKOW HAayKW KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIISAIOIIECH KYIbTYPHI;
- pa3BUTHE HAyYHOM JTF0003HATETHLHOCTH, HHTEPECA K MCCIIE0BATENbCKON IeSATENbHOCTH,
5) ¢popMupoBaHus KyJbTYPHI 310POBbSI U SMOLMOHATBLHOTO (JIATONOIYYHS
- OCO3HaHHUE IIEHHOCTH 0e301acHOro o0pas3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTM TIpaBWJI 0€30MacHOrO TOBEICHHS Ha TPAaHCIOpPTE, Ha JOporax, ¢
AIIEKTPUUYECKUM U TETIOBBIM 000PYIOBAaHHEM B IOMAITHUX YCIOBHSIX;
- chopMHUpOBaHHOCTH HaBBIKA pe(IeKCHH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOTO
K€ IpaBa y Ipyroro 4ejaoBeKa,
6) Tpy/10BOT0 BOCTIUTAHUSI:
- aKTUBHOE Y4acTHe B PELICHUM MPAKTUYECKHUX 3a/1a4 (B paMKax CeMbH, 00pa3oBaTelIbHOMN
OpraHM3aluM, TOpoJa, Kpas) TEXHOJOTHMYECKOH H COLMAIBHONW  HAINPaBICHHOCTH,
TpeOYIONINX B TOM YUCIIEC U PUBHUECKUX 3HAHHA;
- HHTEpEC K MPAKTUIECKOMY U3yUeHHUIO PO ecCcuit, CBsI3aHHBIX C (PU3HKOIA;
7) IKOJIOTUYECKOTO BOCTTHTAHUSI:
- OpHEHTalys Ha TpUMEHeHHe (U3MYECKMX 3HAHUM s pelieHus 3aaa4 B 00JacTu
OKpYXKarolel cpepl, TUIAHUPOBAHMS MOCTYIKOB U OLIEHKH X BO3MOXKHBIX IOCIIEJCTBHIA
JUISL OKPYKAIOIIE Cpeapl;
- OCO3HAHUE TTI00ATLHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U MMyTel X peIIeHus,
8) amanTanuu K H3MEHSIOIMMCS YCJIOBHSIM COIMAILHOI M PUPOTHO¥ Cpenbl:
- TOTpeOHOCTh BO B3aMMOJCWUCTBUHM TIPH BBIMOJIHEHUH HCCICIOBAHUNH W TPOEKTOB
(bu3nvecKoil HaMmPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;
- IOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO AEATEIbHOCTD;
- TOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE (POPMYTHUPOBATH UICH,
MOHATHS, TUIIOTE3BI O (PU3NYECKUX 00BEKTAX U SIBICHUSIX;
- OCO3HaHUE Je(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTE! B 001aCTH (DU3HKH;
- IUTAHKPOBAHHE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (PM3NYECKHUX 3HAHUH;
- CTpeMJICHHE aHAIM3UPOBATH U BBISIBJIATH B3aUMOCBS3H MPUPO/IbI, 0OIIECTBA U SKOHOMUKH,
B TOM YHCJIE€ C UCTIOJIB30BaHUEM (PU3UUECKUX 3HAHUI;



- OIICHKA CBOUX JICHCTBHI ¢ y4ETOM BIHUSHHS Ha OKPYKAIOIIYIO CPEIy, BO3ZMOKHBIX
rJ100aJIbHBIX ITOCJIEACTBUMA.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesymerare ocBoeHHS mporpamMMbl 1O (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi y oOyuatomerocs OyayT cGhOpMHUPOBaHB MeTamnpeaMeTHble PpPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJIbHbIE YHUBEPCAJIbHbIE Y4YeOHblE JE€HCTBUS, KOMMYHHMKATHBHBIC
YHUBEpCaJIbHbIE YUEOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHBIC YUEOHbIE IEHCTBUS.

Ilo3HaBaTeIbLHBIE YHUBEpPCAJBHbLIC yqeﬁnble JeicTBHUA

Ba3oBble 1oruueckue AeiicTBUs

- BBISIBIISITH M XapaKTePH30BaTh CYIIECTBCHHBIC IIPH3HAKU 0OBEKTOB (SIBICHUI);

- yCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIaCCU(PUKAINH, OCHOBAHUS JUIsI 0000IIeHUs U
CpaBHEHHS;

- BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B paccCMaTpUBAaEMBIX (hakTaX, JaHHBIX U
HaOJIOICHUSX, OTHOCSAIINXCS K (PH3UYECKUM SIBIICHHSIM;

- BBISIBJISITh TIPUYUHHO--CJICJICTBEHHBIE CBSI3M TPU W3YyUeHHH (PU3MUECKUX SIBICHUH W
MPOIECCOB, JI€NaTh BBIBOJBI C HWCIOJIB30BAHUEM JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOYeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITHYNH,

- CAMOCTOSITEJILHO BBIOMpATh CHOCO0 penieHust yueOHOH Qu3nyeckoil 3aqaun (cpaBHEHHE
HECKOJIbKMX BapHaHTOB pelIeHHs, BbIOOp Haubojiee TMOIXOIAMIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUECB).

Ba3oBble nccienoBaTebcKue 1edCTBHA:

- ICTIOJIH30BATh BOIIPOCHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT MIO3HAHUS,

- IPOBOJIUTH TI0 CAMOCTOSITENIFHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBINA (PU3NUIECKUit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BAHIE (PU3NUECKOTO SBIICHUS,

- OIICHUBATh HA TPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIINIO, TTOJYYCHHYIO B X0/
MCCIIIOBAHUS UITH SKCIICPUMEHTA,;

- CAMOCTOSATEIBHO (POPMYIUPOBATH 000OIIEHNS M BBIBOJIBI IT0 PE3yAbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, ONIBITA, UCCIIEOBAHUS,

- IPOTHO3UPOBATh BO3MOXKHOE JalibHeIee pa3BUTHE (U3NUYECKUX TPOLIECCOB, a TAKKe
BBIJIBUTaTh MIPETIONI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIIOBUSIX M KOHTEKCTAX.

Padorta c unopmanmeii:

- IPUMEHATh Pa3UYHbIE METOJbl, MHCTPYMEHTHI M 3allpoChl MpPH IOHWCKE M OTOOpe
MH(OPMAIIMY WK TAaHHBIX C YYETOM NPENIOKEHHON yueOHON (pU3NUecKoil 3a1aui;

- QaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(POPMALMIO Pa3THIHBIX
BUJIOB U ()OPM MPEICTABICHHUS;

- CAMOCTOSATEIBHO BBIOMpPATh ONTUMAIBHYIO (OpMYy TMpeacTaBieHUs WHPOPMAIMHU U
WLTIOCTPUPOBATh pELIaeMble 33Ja4d HECJIOXHBIMH CXEMaMH, AMarpaMMaMH, HHOM
rpaduKoi ¥ IX KOMOMHATUSMH.

KoMMyHUKaTHBHBbIE YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

-B X0/€ OOCYXJeHHs Y4eOHOro Marepuaia, pe3ylbTaToB JabopaTOpHBIX paboT u
MIPOEKTOB 33J[aBaTh BOIIPOCHI IO CYIIECTBY O0OCYKJIaeMO TEMbI M BBICKa3bIBaTh HJCH,
HAaIleJICHHBIC Ha PEIIeHUE 33aJa4u 1 MoIep KaHue 0J1aroxenaTeaIbHOCTH 0OLIeHNS;

- COTIOCTABIISATh CBOU CYXKJACHUS C CYKICHUSAMHU JIPYTUX YYaCTHUKOB JHAJIOra,
OOHapYXHUBATh pa3Inyle U CXOJCTBO MO3HIINH;

- BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



- MyOJIMYHO ~ TPEACTABIATh  PE3yJAbTAaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCIIEpUMEHTA, HCCIICAOBAHMUS, TPOCKTA);

- MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHONW M WHAWBHUIYaJbHOW pabOTHI IpH
peleHn KOHKPETHON (PU3NIeCKOi MpoOIeMbl;

- IpUHUMAaTh LEJIM COBMECTHON J€ATEIbHOCTH, OpPraHU30BBIBaTh JEHCTBUA 1O €€
JOCTIDKEHUIO. PACHPEAesTh POJIH, 00CYXKIaTh MPOLECCH U PE3yNIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHST HECKOJIBKUX JIFOJICH;

- BBIIIOJIHATh CBOKO 4YacTh pabOThI, JOCTUTash KAayeCTBEHHOI'O pe3yJibTaTa II0 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMHU YJI€HAMH KOMaH/IbI;

- OLICHMBATh KAa4e€CTBO CBOEr0O BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIILHO
cOpMYIIMPOBaHHBIM YYaCTHUKAMH B3aUMOJCHUCTBHS .

PerJIﬂTI/IBHbIe YHuBEpCaJlbHbIC y‘leﬁHI)Ie JelcTBUA

Camoopranmu3anus:

- BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIUsX, TPEOYIOUMX IS PELICHUs
(bu3NYeCcKUX 3HAHUH,

- ODUCHTHPOBATLCS B PA3JIMUHBIX MOJIXOJAX TMPUHITUS pelieHnid (MHIUBHIyaIbHOE,
NPUHITHE PELICHUS B TPYIIIE, IPUHITHE PEIICHUI IPYITION);

- CAMOCTOATEIBHO COCTABIISATh QJITOPUTM peUIeHus (U3NYecKOW 3aJaud WM IJIaHa
UCCIIEIOBAaHUSI C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH MpeiaraeMble BApHAHTHI PEIlICHHIH;

- IeTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLIHOHATbHBIH HHTENIEKT:

- 1aBaTh aJ€KBATHYIO OIIEHKY CUTYaIlUH U TpejIaraTh IjaH e€ N3MEHEHHS,

- OOBSICHATH NMPUYUHBI TOCTIKCHUST (HEJOCTIKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, 1aBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY;

- BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh (B TOM YHCIIC B XOJ| BBIMOJHECHUS (DU3UUECKOTO
UCCJICJIOBaHUSI WJIM TPOCKTa) HAa OCHOBE HOBBIX OOCTOSTEIBbCTB, HM3MEHHBIIMXCS
CUTYallU{, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYTHOCTEH;

- OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IeJH U YCIOBUSIM;

- CTaBUTH Cce0s HA MECTO JIPYroTO YeloBeKa B XOJE CIOopa WM JTUCKYCCHH Ha HAYYHYIO
TEeMy, TOHUMAaTh MOTUBBI, HAMEPEHHS U JIOTUKY APYTOTO;

- IpU3HABaTh CBOE TPaBO Ha OMMOKY NpU pemeHHH (U3NYECKHX 3a1ad WId B
YTBEPKICHUSIX Ha HAyYHbIE TEMBI U TAKOE XK€ MPaBO APYToro.

INPEJIMETHBIE PE3YJIbTATBI

K xonmy oOyueHuss B 7 KJjacce MpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE IOJDKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD Yy 0OYUAIOIINXCS YMEHHUIA:

- UICTIOJI30BAaTh  TNOHATHS. (PHU3MUECKHE W XUMHYECKUE SBIICHUS, HAOIIOACHUE,
HKCIEPUMEHT, MOJEINb, TUIOTE3a, eIUHHIIBI (PU3UUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHMS BemiecTBa (TBEpIOE, XKUAKOE, ra3000pa3HOE), MEXaHHYECKOe
InBIKeHHE  (paBHOMEpHOE,  HEpaBHOMEPHOE,  NPSMOJHMHEHHOE),  TpaeKTOpHs,
paBHOJEHCTByIOmas cwia, nedopmarus (ynpyras, IUIaCTHYECKas)), HEBECOMOCTS,
COOOMIAIONIUECS COCY/IBI;

- paznuyarh sBieHus (AUQQy3us, TEIMIOBOE ABMKCHHE YaCTHIl BEIIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE [BM)KCHME, WHEPLMS, B3aUMOJCUCTBUE TEJl, PaBHOBECUE
TBEPIBIX Tel C 3aKPCIUIEHHOW OCBIO BpallleHHWs, Iepeladya JaBlICHUS TBEPABIMU
TeJIaMU, KUAKOCTSAMH U Ta3aMH, aTMOC(EepHOEe JaBlIeHHE, IUIaBaHUE TeJ, PEeBpaICHUS



MEXaHUYECKOW YHEPTUH) TI0 OMMCAHHIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBICHHE;

- pacro3HaBaTh IMPOSIBICHUE M3YYCHHBIX (PU3NYECKUX SIBJICHUI B OKpYXalOLleM MHpE, B
TOM 4YHclie (U3NYECKUE SBICHUS B NPHUPOJE. NMPUMEPHI JBUKEHUS C Pa3THIYHBIMU
CKOPOCTSIMH B >KMBOM M HEKUBOW IPUPOJE, NEHWCTBUE CHIIBI TPEHHsI B IPUPOJE U
TEXHUKE, BJIMSAHHE aTMOC(HEpPHOTO MABJICHUS Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO,
pbplUary B TEJI€ YEJIOBEKA, IPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a]auy B y4yeOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (PU3HAKH) (PU3MIECKUX SIBICHHIA;

- OTIMCHIBATh MU3yYCHHBIE CBOMCTBA TeNl U (PU3WYECKUE SIBICHUS, UCTONB3Ys (U3HUYECKHE
BeNIM4MHBl (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpPEMsl, MYThb, CKOPOCTb, CPEIHSISI
CKOpPOCTb, CWJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tela, CHJIAa TPEHUS, JIABIICHHE
(TBEpIOrO Tena, KUIKOCTH, Ta3a), BBITAIKUBAIONIAs CHJIAa, MEXaHHWYecKas pabora,
MOIITHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIBl, KOI(QPUIMEHT TOJE3HOr0 JCHCTBUS
MEXaHU3MOB, KMHETHYECKas M MOTEHIUAIbHAs YHEPrus), IpH ONHCAHUU TPABUIIBLHO
TPaKTOBATh (PU3MUECKUI CMBICI UCIIOIb3yEMBIX BETMYMH, UX 0003HAUCHUS U €IUHUIIBI
(GU3NYEeCKUX BEITUYMH, HAXOIUTHh (OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (U3NYECKYIO
BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTHh TIpaUKd H3YYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEITUYHH;

- XapaKTepH30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBJICHUS M MPOLECCHI, UCTIOIB3YS MpaBUiia
crokeHus cui (BIIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
NpaBUJIO paBHOBeCHs pbluara (0JI0Ka), «30JI0TOE MPaBWIIO» MEXAHHWKH, 3aKOH
COXpaHEHUs MEXaHWYECKOW SHEpPrHH, NMPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIIMCHIBAaTh €r0 MaTeMAaTUYECKOE BBIPAKCHHUE;

- 0OBSICHATD (PU3MUECKHE SIBJICHHS, TIPOLIECCH U CBOMCTBA TeJl, B TOM YHUCIIC U B KOHTEKCTE
CUTYyalMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUYUHHO-
-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—-2 TOrMUeCcKuX IIaroB ¢ Onopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (PM3MYECKUX SBJICHUH, (HU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

- pemath pacu€THble 3amauyd B 1-2 JeWCTBUS, HUCHONB3YS 3aKOHBI M (OPMYIIBI,
CBs3bIBalOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 33/1a4H
3alUCBIBAaTh KPAaTKOE YCIIOBHUE, MOJCTABIATh (DPU3NYECKHE BEIWYMHBI B (OPMYNBI U
NPOBOJUTH Pacu€Thl, HaXOJUTh CIPABOYHBIC IaHHBIC, HEOOXOIMMBIC ISl PEIICHUS
3aj1a4, OLEHUBATh PEATUCTUYHOCTD MOTYYeHHON (PU3UUECKOI BETHUUHBI,

- pacno3HaBaTh NPOOIEMbl, KOTOPbIE MOXXHO PEIIUTH MPH MOMOIIN (PU3UYECKHX METOJIOB,
B OIHCAaHHM HCCICIOBAHUS BBIJCIATH IPOBEPSAEMOE NPEANOJIOKEHHE (THIoTe3y),
pa3nuyaTth ¥ MHTEPIPETUPOBATH MOJYYCHHBIH PE3yiIbTaT, HaXOAUTh OLIMOKHA B XOJ€
OIIBITA, JEJIATh BBIBOJBI I10 €r0 PE3YJIbTATAM,;

- IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUN MM (PU3HMUECKUX CBOWMCTB
Tesn: (OpMYIHpPOBATh TPOBEPSEMBIC MPENNOJIOKEHUs, COOUpaTh YCTaHOBKY U3
NPEUI0KEHHOTO 000PYA0BaHUSs, 3alMCHIBATH XO/1 OMBITA U (DOPMYITUPOBATH BHIBOIHI,

- BBIIIOJIHATD TNIPSIMBbIE M3MEPEHHUS PACCTOSHUS, BPEMEHH, Macchl Teja, o0bEMa, CHIbl U
TEMIEpaTypbl C HCIOJIb30BAaHHEM AHAJIOTOBBIX U LU(MPOBBIX MPUOOPOB, 3aIUCHIBATH
MOKa3aHus IPUOOPOB C YUETOM 3a/JaHHOU a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUH;

- IPOBOJIUTh MCCJIEIOBAHNUE 3aBUCHMOCTH OJHOW (DPU3NYECKON BEIWYMHBI OT JPYroil ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHI (3aBUCHMOCTH ITYTH PABHOMEPHO JABHIKYILETOCS
Tejaa OT BPEMEHU JBUKEHHUs TeEJla, CUIIbI TPEHUs CKOJIBKECHMS OT BEcCa Tela, KayecTBa
00pabOTKM TOBEPXHOCTEH Ted W HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOIAAU
COIIPUKOCHOBEHUS TeJ, CUJIbl YIPYTOCTH OT YIUIMHEHUS IIPYKUHBI, BBITAIKUBAIOLIECH
CHIIBI OT 00BEMa MOrpYyKEHHONW YacTM Tella M OT IUIOTHOCTH JKMIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH Tela, OT IIIyOWHBI, Ha KOTOPYIO TIOTPYXEHO TeJoO,



YCJIOBUI TUIaBaHUs TeJ, YCJIIOBHI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHWPOBAaHUM y4eOHOTO HWCCIIeIOBaHUsS, COOMpaTh YCTaHOBKY M  BBITIOJIHSATH
M3MEPEHUs, CIIeAyd MPEIOKECHHOMY IUIaHy, (UKCHpPOBATh PE3ylbTaThl MOIYyYEHHOM
3aBHCUMOCTH (DU3MUECKMX BEIMYMH B BHUJE IPEUIOKECHHBIX TaONMHMII W TpaguKoB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM HCCIICIOBaHMS,

- IPOBOJIUTh KOCBCHHBIC HM3MEpeHUs (U3NYECKUX BeMMYMH (IUIOTHOCTh BEIECTBA
KUAKOCTU U TBEPAOrO Tena, CUja TPEHHUsS CKOJBbXEHUs, JaBICHHE BO3/yXa,
BbITAJIKMBAIOIIAsl CWJa, JIEHCTBYIOLass Ha TMOIPYKEHHOE B JKUIKOCTh TEJO,
KO3(D(OUIMEHT TMOJIE3HOTO JEUCTBHSI MPOCTHIX MEXAHU3MOB), CIIEAYS MPEUIOKEHHOM
MHCTPYKLHUU: NIPU BHIIIOJHEHUH U3MEPEHUN COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAUEHNE UICKOMOMN BEIMYNHBI;

- coOmoaTh TpaBWIa TEXHUKH Oe30macHOCTH Tipu  paboTe ¢ J1abOpaTOpHBIM
obopynoBaHuEM;

- yKa3bpIBaTh NPHUHLUIOBI JEHCTBUS MNPHOOPOB M TEXHUYECKUX YCTPOMCTB.  BECHI,
TEPMOMETp, TUHAMOMETP, COOOINAIOIINECs COCYIbI, 0apOMETp, phlvar, MOABHKHBIA U
HEIO/IBUKHBIN OJIOK, HAKJIOHHAs MJI0CKOCTD;

- XapaKTepu30BaTh MPUHIIMITEI IEHCTBHS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOi Ha WX OmucaHus (B TOM YHCIIC. MOIIIMITHUKH, YCTPOHCTBO BOJOINPOBO/IA,
THJPABIMYECKUI TPEecC, MaHOMETp, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp),
UCTIOJIB3Ysl 3HAHHUS O CBOMCTBAaX (PM3MYECKHUX SBICHUH M HE0OXOoAMMbIe (hU3HYECKHE
3aKOHBI U 3aKOHOMEPHOCTH,

- IPUBOJUTH mpuMepbl  (HaxoauTh HMHQOpPMALMIO O MHpUMEpax) MPAKTUIECKOTO
UCTIOJIb30BaHUSl (PU3UYECKUX 3HAHUM B TOBCEIHEBHON JKU3HU [UIA OOeCTIeUeHHS
0€30MacHOCTH TpH OOpalIeHud ¢ NpudOpaMu U TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHS 3JIOpPOBbS M COOJIOAEHUS HOPM OSKOJOTMYECKOTO TOBEJICHHS B
OKpYKaIOUIEH CpelIe;

- OCYILIECTBJIATE OTOOpP HMCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLMXCSA 3HAHUM U NMyTEM CPAaBHEHUS
Pa3INYHBIX HCTOYHUKOB BBIJICNIATH HH(POPMAIIHIO, KOTOPask SABISETCS MPOTUBOPEUHBOM
WA MOXET OBITh HEJIOCTOBEPHOM;

- ICII0JIb30BaTh IPU BBINOJHEHUN YYEOHBIX 3aJaHMM HAY4YHO--TIOMYJSPHYIO JUTEPATypy
(GU3NUIECKOTO COMEp)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJAJETh NMPUEMAMU KOHCIEKTUPOBAHMUSA TEKCTa, NpeoOpa3oBaHus HHPOpPMALUU W3
OJIHOM 3HAKOBOU CUCTEMBI B IPYI'YIO;

- CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
MCTOYHUKOB MH(POPMAIIUU (PU3MUECKOTO COJACPKAHUSA, B TOM YHUCIE ITyOJIUYHO JeNaTh
KpaTKue COOOLICHUs O pe3ylnbTaTax MPOEKTOB WM YUeOHBIX HCCIIeIOBAaHHM, TIPH ATOM
IrpaMOTHO HCHOJB30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QH3HKH,
COIPOBOYKATh BBHICTYIUIEHUE ITPE3ECHTALIUEH;

- IPU BBITIOJTHEHUH Y4eOHBIX MPOEKTOB M HCCIEIOBAaHUN paclpeniesiaTh OOS3aHHOCTH B
IpyIIie B COOTBETCTBUU C IIOCTABJICHHBIMU 331a4aMH, CJIIEUTH 3 BBIIIOJIHEHHUEM IJIaHa
JNeHCTBUM, aNeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JESTEIbHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOEUCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOLIHX.

K xonmy oOyuenuss B 8 Kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD Yy 0OYUAIOIIUXCS YMEHHUIA:

- ICII0JIB30BaTh IMOHATHS. Macca W pa3Mepbl MOJIEKYJ], TEIUIOBOE JABHKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHHS BEIECTBa, KPUCTAIMYECKHE U aMOpQHBIE Tena,
HACBILLIEHHBI M HEHACBIILIEHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIEpATypa, BHYTPEHHSS
JHEPIrHUs, TEIJIOBOU JIBUraTelb, dJIEMEHTAPHBIN dJIEKTPUUYECCKUN 3apsfl, JIEKTPUUECKOE



110JIe, IPOBOJAHUKU M JAUIIEKTPUKH, TOCTOSIHHBIM 3JEKTPUUECKUN TOK, MarHUTHOE
0JIE;

- paznuyarh sBieHHUs (TEIUIOBOE pacHIMPEHUE W CXKATHE, TeIUlonepenaya, TEeIIoBOe
paBHOBECHE, CMauMBaHHWE, KaNWUISIPHbIE SBJIEHUS, MCIApeHHe, KOHAECHcalus,
IJIaBJICHUE, KpUCTaJUIA3aL s (oTBepaeBaHue), KUIICHUE, TerIoneperaya
(TETUIONPOBOIHOCTD, KOHBEKIIUS, HM3JIy4CHUE), SJICKTpU3aAIMs TeJ, B3aHMOJCHCTBUEC
3apsAJI0B, ACUCTBUSA JJIEKTPUYECKOTrO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aWMOJECHCTBHE
MarHuTOB, J€HCTBHME MAarHMTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHas
UHIYKIUS) TI0 ONMCAHHI0O WX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOe SBICHHUE,

- pacro3HaBaTh IMPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUI B OKpYXAlOIIEM MHpE, B
TOM 4ucie (u3Myeckue SBJIECHUS B NPHUPOJAE. MOBEPXHOCTHOE HATSHKEHUE W
KallWJUISIPHbIE SIBJICHUS B MPUPOJE, KpPUCTAIIbl B mpupone, uznydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, HHEs, CHEra,
DIIEKTPUYECKHE SIBICHHS B arMocdepe, dJIEKTPUYECTBO IKUBBIX  OPraHU3MOB,
MarHuTHOE ToJsie 3eMJIH, Apeid MOJIOCOB, POJb MArHUTHOTO TOJS Ui SKU3HU Ha
3emJie, MOJNAPHOE CUSHHE, MPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 33734y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3NYESCKUX SIBICHHIA;

- OTIMCHIBATh M3yYCHHBIE CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCIONB3Yys (U3NYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrHs, KOJMYECTBO TEIUIOTHI, YHEIbHAs
TEIJIOEMKOCTh ~ BEILIECTBA, YylelbHAs TEIUIOTA IUIABJIEHUS, YJelbHAsA TEIUIOTA
napooOpa3oBaHusl, YAETbHAs TEIJIOTa CrOpaHusl TOIUIMBA, KOA(D(UIIMEHT MOJIE3HOTO
JIEHCTBHs TEILUIOBOM MAIMHBI, OTHOCHUTEIbHAS BIAXXHOCTb BO3AYXd, JJIEKTPUYECCKUN
3aps], CHJa TOKA, DJEKTPUYECKOE HaIpsHKEHUE, COIPOTUBIEHUE IPOBOJIHHUKA,
yIeIBHOE COMPOTHUBIICHUE BEIIECTBA, PA00Ta U MOIIHOCTD JIEKTPUYECKOTO TOKA), MPU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (PU3MUECKUII CMBICI HCIIOJNb3YeMbIX BEJIHYUH,
0003HaUeHUS M eAMHUIB (PU3MUECKUX BEIMYHMH, HAXOIUTb (POPMYIIBI, CBSI3BIBAIOLINE
JAaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYIMMH BEJIHMYMHAMH, CTPOHUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

- XapaKTepH30BaTh CBOMCTBAa TeJ, (HU3MUYECKUE SBJICHUS W TPOLECCH, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKON TEOpUM CTPOEHUS BELIECTBaA,
OPUHIMIT CYNEPHO3UIUK 1oJiel (HAa KauyeCTBEHHOM YPOBHE), 3aKOH COXpPaHCHHUSI
3apsaa, 3akoH OMa aiis ydacTka nenu, 3akoH JDkoymns—JleHua, 3akoH coXpaHEHHs
SHEPruM, MPH 3TOM JaBaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3aIllUCBIBATH €rO
MaTEMaTHYECKOE BBIPAKECHHUE;

- O0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE B KOHTEKCTE CUTYalui
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH PUUUHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 1-2 JIOTMYeCKUX IIaroB ¢ Omnopoi Ha 1-2 u3y4eHHBIX
CBO¥CTBA (PM3MUECKUX SBJICHUHN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

- pemarh pacu€THble 3aayd B 2-3 JACHCTBHS, HCIONB3Yysl 3aKOHBI U (hopmyIsl,
CBSI3bIBalOIIME (DU3MYECKHME BEIMYMHBI. Ha OCHOBE aHaJlW3a YCJIOBHUA 3a/aud
3aMMChIBaTh KPATKOE YCJIOBME, BBISBJISATH HEAOCTATOK JAHHBIX JJIS PELICHUS 3a/auH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ pelIeHus, TPOBOAUTH PACUETHI U
CpaBHUBATh MOJy4YCHHOE 3HaYCHHE (PU3NUECKOM BETMUMHBI C U3BECTHBIMH JJAHHBIMU;

- pacno3HaBaTh MpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3UYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHHUE WCCIENOBaHMS, BBIACIATH IPOBEPAEMOE MPEANOIOKEHHE,
OILICHMBATh NIPaBUIILHOCTH NOPSIJIKA IPOBEICHUS UCCIIEN0BaHNUs, J€IaTh BbIBOBI;

- IPOBOJIUTH OTBITHI 110 HAOIIOJACHUIO (PU3UYECKHUX SBJICHUNA WIIH (PU3NIECKUX CBOWCTB Tell
(KanmuJuIIpHBIE  ABJICHMS, 3aBUCHUMOCTh JaBJIEHHS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCa OCTHIBAHUS U HArpEeBaHUs MPU U3IYyYEHHUH OT L[BETa



u3jnydaromeii  (Iorjionarwnei) MOBEepXHOCTH, CKOPOCTh HWCHApeHHs BOJbI OT
TEMIepaTypbl JKUAKOCTH U IUIOMAmd ©€ TOBEPXHOCTH, OJIIEKTPU3ALUs Tel |
B3aMMO/ICHCTBUE DJICKTPUYECKUX 3aps/iOB, B3aWMOJICHCTBHE IMOCTOSHHBIX MAarHHWTOB,
BU3YaJIM3aIUsl MATHUTHBIX TTOJIEH MMOCTOSTHHBIX MarHUTOB, ACWCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOHCTBA JJIEKTPOMArHuTa, CBOMCTBA HIIEKTPOJBHTATENS
MOCTOSIHHOTO TOKa): (OpPMYJIHpOBaTh IPOBEPSEMbIC TPEANOJIOKECHUS, COOUPATH
YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOpYIOBaHUS, ONHCHIBATH XOJ ONBITA U
(GhOopMyITHPOBATH BHIBOJIHI,

- BBITIOJIHAT TIPSIMBIE W3MEPEHUS] TEMIIepaTyphbl, OTHOCHUTENBHOW BIAXKHOCTH BO3JyXa,
CHJIBI TOK4, HANPSHKCHUS C HCIOJIB30BAHMEM AaHAJOTOBBIX NMPHOOPOB W JAaTYMKOB
(GU3NYEeCKUX BENWYHMH, CPAaBHUBATh pE3yJbTaThl W3MEPEHUH C y4ETOM 3aJaHHOU
a0COJIIOTHOH MOTPEIIHOCTH,

- IPOBOJIUTH HCCIIEJIOBAHNE 3aBUCHUMOCTH OJHOW (DPU3UYECKON BEIMYMHBI OT JPYroil c
UCIIOJIb30BAHUEM TIPSIMBIX W3MEpPEHHI (3aBUCHMOCTH CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro JJIMHBI, TUIONaIM MOMEPEYHOr0 CEYEeHUS M YAETBbHOTO CONPOTUBICHUS BEIIECTBA
MIPOBOJHUKA, CHJIBI TOKA, UIYIIEr0 Yepe3 MPOBOIHHK, OT HANPSHKCHUS HA TIPOBOIHHKE,
UCCJICIOBAaHUE TMOCIIEIOBATEIBHOTO U TApPAUICIFHOTO COCAWHEHUI TMPOBOIHUKOB):
TUITAHUPOBATh MCCIIEI0OBAaHHE, COOMPATh YCTAHOBKY W BBINIOJNHATH W3MEPEHUS, CIexys
MPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3YIbTAThI MOJIYYCHHON 3aBUCUMOCTH B BHUJIE
TabauI U TpaduKoB, AETaTh BHIBOIBI 110 pe3yabTaTaM MUCCIIEIOBaHHUS;

- IPOBOJIUTh KOCBEHHBIC H3MEpeHUs] (U3MYecKux BednuuH (yaenbHas TeIIoEMKOCTh
BEILIECTBA, CONPOTUBIICHHE MPOBOJHMKA, paboTa ¥ MOUTHOCTH AJICKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs,, COOMpaTh JKCIEPHUMEHTAIbHYIO YCTaHOBKY, CIIEHys
NPEI0KEHHOW HHCTPYKIMH, U BBIYUCIISATh 3HAUCHUE BEIINYHHBI;

- coOmoaTh TpaBWiIa TEXHUKM Oe30macHOCTH mpu  paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueEM;

- XapaKTepU30BaTh MPUHIIMIIBI ISHCTBHUS U3YUYEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpoM Ha WX omHcaHus (B TOM YHCIE. CUCTEMa OTOIUICHHS JOMOB, THIPOMETP,
napoBasi TypOWHA, amIepMeTp, BOJBTMETP, CUYETYHK DIEKTPUYECKOW DHEPTHUH,
ANIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArpeBaTEIbHBIC AICKTPONPHOOPHI (TPUMEpHI),
AIIEKTPUYECKHE TPEIOXPAHUTENH, DIEKTPOMArHHUT, 3JEKTPOJBUTATENb MOCTOSHHOTO
TOKa), HCIHOJB3Yysl 3HAHUS O CBOMCTBaX (DU3MYECKMX SBJICHUH W HEOOXOJUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

- pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOHCTBA M H3MEPHUTEIbHbIE HPUOOPHI MO
CXeMaM M CXEMAaTHYHBIM PUCYHKaM (JKHIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBHUIATEb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABISAThH
CXEMBI DJIEKTPUYECKHX LIENeH ¢ MOCIe0BaTeIbHbIM U MapajlIeIbHBIM COSINHECHHEM
AIIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAUCHHSI SJIEMEHTOB JICKTPUUECKUX LETIeH;

- IPUBOJUTH mpuUMepbl  (HaxXoAWTh HMHQPOPMALMIO O TpUMEpax) MPAKTUIECKOrO
UCTIOJIb30BAHUS (PM3UYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HH Ui OOECTICUECHUs
0e30MacHOCTH TpH OOpalleHud ¢ NPUOOpPaMU U TEXHHYECKUMH YCTPONCTBAMH,
COXpaHEHHsI 3J0pOBbS M COONIOACHHUS HOPM OSKOJOTMYECKOTO TIOBEJCHHUSA B
OKpY>Karolleu cpere;

- OCYILIECTBIISATh MOUCK MH(POpMaIK (pu3nyeckoro cojepxanust B MIHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUM M MyTéM CpaBHEHHs JOMOJHHUTEIbHBIX MCTOUYHUKOB BBIIEIATH
UH(OpMaIINIO, KOTOPast SBISETCS MPOTUBOPEUUBON MIIM MOXKET ObITh HEIOCTOBEPHOMH;

- ICTIOJIb30BaTh NPU BBINOJIHEHUH YYEOHBIX 33JaHUN HAY4YHO--TIOMYJSPHYIO JIUTEPATypy
($U3NUECKOTO COJEp)KaHMs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJAJETh MPUEMAMU KOHCIEKTUPOBAHMUSA TEKCTa, NpeoOpa3oBaHus HHPOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;



- CO371aBaTh COOCTBEHHBIC IMHMCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHUs, 0000Ias
MH(OPMALINI0 U3 HECKOJIBKMX MUCTOYHUKOB (PU3MUYECKOTO COJICPIKAHUS, B TOM YHCIC
MyOJIMYHO  TMPEACTaBIATh  PE3yAbTAaThl  MPOCKTHOW WM  HMCCIEAOBATEILCKOM
NEeSTeTLHOCTH, TIPU 3TOM IPaMOTHO MCMOJIB30BAaTh M3YUCHHBIM MOHSTUWHBIN ammapar
Kypca (hU3UKH, COMMPOBOXK/IATH BRICTYILICHUE TIPE3CHTAIINECH;

-TIPU  BBITIOJIHEHUM YYEOHBIX TMPOEKTOB U HCCIEAOBAaHUNA (U3MUECKUX IIPOIIECCOB
pacnpenensiaTh 0053aHHOCTU B TPYMIE B COOTBETCTBUHU C TOCTABJICHHBIMH 3aJladyaMH,
CIEAUTh 32 BBINOJHEHUEM IUIAHA JEUCTBUH M KOPPEKTHUPOBATh €ro, aJ€KBATHO
OIICHMBAaTh  COOCTBEHHBIM BKJAJ B  JEATEIBHOCTh  TPYMIBI, BBICTPAUBaTh
KOMMYHUKATUBHOE B3aHMO/ICHCTBHE, MPOSIBIISSi TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K koniy obydenus B 9 kjacce mpeJIMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI

oTpaxkath C(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

- ICTIOJIb30BaTh MOHSATHSA: CUCTEMa OTCYE€Ta, MaTepUalibHas TOYKA, TPAEKTOPHS,
OTHOCHTEJIbHOCTh MEXaHMYECKOTO JBMKEHUs, nedopmariust (ynpyras, riacTHUecKasi),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP
TSDKECTH, a0CONIOTHO TBEPAOE TeNo, IEHTP TKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHWYeCKue KoJieOaHWs ©  BOJHBI, 3BYK, HWH(pPa3ByK U  YyIbTPa3BYK,
AJIGKTPOMArHUTHBIC BOJIHBI, IIKaja JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPBhl HCIYCKaHWS W TOTJIONIEHUs, anbda-, Oerta- m ramma-
W3JIyYEHHS], U30TOIIbI, IAEPHAsl SHEPTETHKA,

- pa3nuyath sBiIcHHUS (paBHOMEPHOC M HEPABHOMEPHOE MPSAMOJMHEHHOE JBHKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHUE, CBOOOHOE MaIeHUE TeJl, pABHOMEPHOE
JIBUKEHHUE TI0 OKPYKHOCTH, B3aUMOJECHCTBUE TE€J, PEAKTUBHOE JBUIKCHUE,
KoJIeOaTeIbHOE JBIDKCHUE (3aTyXarolle ¥ BBIHYXKJICHHBIC KOJIcOaHHS), PE30HAHC,
BOJIHOBO€ JIBW)KEHHE, OTPAXKEHHUE 3BYKA, MPSIMOJIMHEWHOE paclpOCTPAHECHHUE,
OTPAKECHME U NPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHUE
0enmoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIBHBIX I[BETOB, IUCIEPCUS CBETA,
CCTECTBCHHAS PaJMOAKTUBHOCTh, BOBHUKHOBECHUE JTHMHEWYATOTO CIEKTpaA HM3JIyYCHHUS)
M0 ONMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOLIUX
JaHHOE (PM3HYECKOE SIBIICHHC;

- pacrio3HaBaTh NPOSBJICHUE HM3YyYCHHBIX (PU3UUCCKUX SABJICHHUU B OKpyxaroiiem mupe (B
TOM 4YHclie (PU3UYECKHE SIBJICHUS B MPHUPOJC. MPUIMBBI U OTJIUBBI, BIKCHUE TUIAHET
ConHEe4HOM CUCTEMBl, PEaKTUBHOE JIBHXKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
JKUBOTHBIMH, 3€MIJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 3XO, I[BE€Ta Tell,
ONTHYECKUE SIBIICHUS B  TPUPOJE, OHMOJOTHMYECKOE JACWCTBHE  BHJIMMOTO,
yIBTPAPHUOIETOBOTO W PEHTTCHOBCKOTO W3IYYCHHH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OoH, KOCMHUYECKHE JIY4d, PATUOAKTHBHOC U3IYyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JICHCTBUE PaJIMOAKTHBHBIX M3JIYYCHHI HA OPTaHU3M YEIOBEKa), IPHU 3TOM MEPEBOJIUTH
NPaKTUYECKYIO 337ady B Y4eOHYIO, BBIICIATH CYIIECCTBCHHbBIC CBOWCTBa (HMpPU3HAKH)
(bu3NYeCKUX SIBICHUI;

- ONIUCHIBATh M3YUEHHBIC CBOWCTBA TNl M (PU3UYECKHE SBIICHUS, UCTIONIB3YS (PU3UUESCKUE
BEJIMYUHBI (CPEeIHSIS ¥ MTHOBEHHAss CKOPOCTh Teja MPHU HEPAaBHOMEPHOM JIBUKCHUH,
YCKOpPEHHE, NEPEMEIICHUE, IyTh, YIJI0Basl CKOPOCTh, CHJIA TPEHUS, CUJIAa YIPYrOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TMAaJCHHs, BEC Telld, UMIYIbC Tela, UMITYIIbC
CWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTh, IOTEHIMANIbHASL SHEPTHUS TeNa, MOIHATOTO
HaJ[ MIOBEPXHOCTHIO 3€MJIH, MOTEHIIUATbHAS YHEPTUSL CHKATOU MPYKUHBI, KHHETUYECKas
DHEprusi, TOJHAsS MEXaHW4YecKas JSHEeprusi, MepuoJ M dYacToTa KOJeOaHWU, JIuHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEIOMIICHUS
Cpefbl), TP ONMHMCAHWUH TPABUIBHO TPAKTOBaTh (PM3MUYECKUN CMBICT HCIIOJIB3YEMbIX
BEITUYMH, 0003HAYCHHS U CAWHUIBI (DU3UYECKUX BEIHYMH, HAXOIUTh (POPMYIIHI,



CBSI3BIBAIOIME JAHHYIO (PM3MUYECKYIO BEIMYMHY C APYIHMH BEJIWYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYMH;

- XapaKTepH30BaTh CBOMCTBA TeJ, (M3MUYECKUE SBICHUS W MPOIECCHI, MCIOIB3Yys 3aKOH
COXpAHEHHS SHEPTHH, 3aKOH BCEMHPHOTO TATOTECHUS, NMPHUHIUI CYMEPHO3UIIMUA CHJI,
MPUHLIUT OTHOCUTENbHOCTH ["anmuuest, 3akonsl Hbl0TOHA, 3aKOH COXpaHEHUS HMITYJIbCA,
3aKOHBI OTPKEHUS M TPEIOMJICHHS CBETa, 3aKOHBI COXPAaHEHHS 3apsAJOBOTO U
MaccoBOTO YHCENl TMpH SACPHBIX peaKIusX, IpH HSTOM JIaBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE;

- 00BSCHATH (PU3MYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YUCIIE M B KOHTEKCTE CUTYalun
MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHUUMHHO--CIICICTBEHHBIE CBSI3H,
CTpOHUTh OOBSICHEHHE W3 2-3 JOTMYECKHX INAaroB ¢ OMopod Ha 2-3 HW3yYEHHBIX
CBOMCTBA (PU3MUECKUX SBICHUH, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

- pemiath pacyéTHbie 3a1aun (OMHMparoIecs Ha cUcTeMy U3 2—3 YpaBHEHHUH), UCTIONB3Ys
3aKOHBI U (OPMYJIBI, CBS3BIBAIOIIME (U3UUYECKHE BEITUYMHBI. HAa OCHOBE aHAIM3a
YCIOBHSI 33/1a4d  3aIKCHIBATh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAIONIIUE WU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JJIsI PEIICHUS,
NPOBOJIUTH pAacy€Tbl W OLEHHWBATh PEATUCTHYHOCTh IOJYYCHHOTO 3HAYCHUS
(bu3NYECKON BEITUINHBI;

- pacro3HaBaTh MpoOIEeMbl, KOTOPbIE MOXKHO PEIIMThH MPH MOMOIIN (PHU3UIECKUX METO/IOB,
UCTIOJIB3Ysl OINHMCAHWE WCCIEAOBAaHUS, BBLICIATH MPOBEPSIEMOE IPEIIOJI0KEeHNUE,
OLICHUBATh MPABWIBHOCTH IMOPSIKA IPOBEACHUS HCCIEIOBAHUSA, JEIaTh BBIBOMBI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUH 1 OIIBITOB,

- IPOBOJIUTH OTIBITHI 110 HAOMIOACHUIO (PU3HUECKUX SBICHUH UM (PU3MUECKUX CBOMCTB Tel
(u3ydyenue BTOpOro 3akoHa HbBIOTOHA, 3aKOHA COXpPaHEHUS SHEPTHH, 3aBHCHMOCTD
nepro/ia KoyiebaHuil MpyKMHHOTO MasiTHUKA OT MAcChl TPy3a U )KECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJICOaHUH, PSIMOIUHEHHOE PacIpOCTPAaHEHUE
CBETa, pa3lio’KeHUe OeNoro CBeTa B CIEKTP, M3yUYEHHE CBOWCTB H300pa)KEHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHUs MpenMmeTa B coOuparouiei JmH3e,
HAOJIIOJICHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3JIYYCHHUS). CaMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000pyIOBaHMS, OTIMCHIBATH X0/ OIBITA U
€ro pe3yibTaThl, ((OPMYITHPOBATH BBIBOIHI;

- IPOBOJIUTh TPH HEOOXOJAMMOCTH CEpUI0 NPAMBIX H3MEPEHHI, OIpenesss CpeaHee
3HAUCHHE H3MepseMoll BeNWYUHBI ((OKYCHOE pacCTOSHUE COOHMpAOLICH JIMH3bI),
000CHOBBIBATH BHIOOD CI10c00a u3MepeHus (M3MEpUTEILHOTO IPUOopa);

- IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PH3MUYECKMX BEIUYMH C MCIIOJIb30BAaHHEM
OpSMBIX M3MEPEHU (3aBUCHMOCTh IyTH OT BPEMECHU TP PaBHOYCKOPECHHOM
JOBIDKEHUH 0Oe3 HayalbHOW CKOpPOCTH, NepHoJa KoJeOaHUH MaTeMaTHYecKOTO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXEHHUS CBETa OT yria MaJeHus u
yriia IpeJIOMIICHHSI OT YIJIa MaJIeHHs1): TUIAHUPOBATh MCCIICAOBAHHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBATh pe3yJabTaTbl MOJYYEHHOW  3aBUCHMOCTH
¢u3NUeCKUX BEIWYMH B BUJAE TAOJIUI[ U TPaHKOB, J€IaTh BBHIBOJABI MO pE3yJIbTaTaM
HCCIIeIOBAaHUS,

- IPOBOJIUTh KOCBEHHBIC M3MEpEHUs (U3MUSCKHX BEMUYUH (CPeoHS CKOpPOCTh H
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO IMaJCHMUS,
KECTKOCTh MPYXKUHBI, KOX(POUIMEHT TPEHUS CKOJBXKEHUS, MEXaHudeckas paboTa u
MOITHOCTh, 4YacTOTa MW TepHoJ KoJeOaHH MaTeMaTH4ecKOTo M MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWJIa COOMparomieil JIMH3bI, pPaJAMOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBITIOJHSTH
U3MEpEHUs, Ceqys MPeI0KEHHONM MHCTPYKLUH, BBIUUCIATH 3HAUCHHE BEJIMYMHBI U



aHAJIM3UPOBATh IOJYYEHHBIE pE3yJAbTaThl € Y4ETOM 3aJlaHHON MOrPELIHOCTU
U3MEPEHUH,

- coOnroaTh TpaBWIa TEXHUKH Oe30macHOCTH mpu  paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

- pa3nIu4aTh OCHOBHBIE MPU3HAKU U3yYCHHBIX (PH3MUYECKUX MOJETICH  MaTepruaibHas TOUKa,
abCoMOTHO TBEpPAOE TENO, TOYEYHBIM MCTOYHMK CBETa, Jyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOT'O S/pa;

- XapaKTepu30BaTh MPUHIIMITEI ICHCTBHS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
c omopoil Ha WX onucaHus (B TOM 4YHCIE. CHHIOMETp, JaTYMKU IOJIOKEHUS,
pacCTOSsIHUS U YCKOPEHHS, PaKeTa, 2X0JIO0T, OYKH, NMEPUCKOTI, (hoToammapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, J03UMETp, KaMepa BWIIbCOHA), HUCMOJB3ys 3HaHHUS O
CBOMCTBaX (PM3NYECKUX SBJICHUI U HEOOXO MBI (PM3NYECKHE 3aKOHOMEPHOCTH,;

- ICIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHbBIE PUCYHKH H3YYEHHBIX TE€XHHYECKUX YCTPOICTB,
U3MEPHUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB MPHU pEHICHUH Yy4eOHO--
IIPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMbI JJISl IOCTPOEHUS M300paKEHUIl B IIIOCKOM
3epKajie ¥ coOuparomiei ImH3e;

- IPUBOJUTH mpuMepbl  (HaxoAuTh HMHQOpPMALMIO O MHpUMEpax) MPAKTUIECKOTO
UCTIOJIb30BaHUST (PU3UYECKUX 3HAHUM B TOBCEJHEBHON >KU3HU [UIA OOeCTIeUeHHS
0€30MacHOCTH TpH OOpalleHud ¢ OpudopaMH U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHS 3JIOpPOBbS M COOJIOAEHUS HOPM OSKOJOTMYECKOTO TIOBEJICHHS B
OKpYKaIOUIEH CpelIe;

- OCYIIECTBIIATh TNOMCK wuH(opMammu  (Qusnueckoro conxepxanus B VHTepHeTe,
CaMOCTOSITENIbHO (POPMYITUPYST TOUCKOBBIM 3ampoc, HAXOIUTh MYTH ONPEACICHUs
JIOCTOBEPHOCTH TOJIyY€HHOW WH(GOpPMAIIMM HA OCHOBE WMCIOIIUXCS 3HAHUW W
JIOTIOJTHUTEIIbHBIX UICTOYHHUKOB;

- ICII0JIb30BaTh NPU BBINOJHEHUN YYEOHBIX 3aJaHMM HAYYHO--IIOMYJSPHYIO JUTEPATypy
(GU3NUIECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJIETh NMPUEMAMU KOHCIEKTUPOBAHMUSA TEKCTa, NpeoOpa3oBaHus HHPOpPMALUU W3
OJHOM 3HAKOBOM CHUCTEMBI B JPYI'YIO;

- C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHHUS Ha OCHOBE MH(POPMALIUHU U3
HECKOJIBKUX HCTOYHHUKOB (PU3MUECKOTO COJACpNKAaHMSA, IMyOJIMYHO MPEACTABIAThH
pe3yabTaThl IPOEKTHOM MM MCCIIENOBATENbCKON AESITENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YYCHHBIM MOHATHHHBIA ammapar M3ydaeMoro pasziena (QHU3MKH H
COIIPOBOKJAaTh BBICTYIUIGHHWE MPE3CHTAIMe C Y4ETOM OCOOCHHOCTEH ayIuTOpPHH
CBEPCTHUKOB.



3.TemaTnueckoe ILIAHUPOBAHHE

7 KJIACC
Ne| HaumeHnoBanue pasznenoBu | Beero K-p JI-p Mertonsl u hopMbI Peanusa- DneKTpoH-
TeM IPOTrpaMMBbl 4acoB OpraHu3aLuu nus HbIE
i 00y4eHusl. BOCIIUTA- (uudpoBsie
/ XapakTepucTuka TenpHOro | ) oOpa3oBa-
I JIeATENEHOCTH NOTCHINA- | TEJbHEIC
oOydarommxcst na pecypest
Pa3spen 1. ®u3nka u e€ poJib B I03HAHUH OKPYKAIOIEr0 MHPa
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PacnosznaBanue u
Kknaccudukanus
(bu3HYeCcKUX SIBICHUM:
MEXaHHYECKHUX,
TEIIOBBIX,
JIEKTPUYECKUX,
MarHUTHBIX ¥
CBETOBBIX.
Hab6mronenue u
onucanue GU3NIECKUX
SIBJICHUH
1.2 | ®usuyeckue BEIUYUHBI 2 1 OmnpenencHue HEHBI Beimonnen | bubmuore-
JIEJIEHUS IIKAJIBI ne mpoekra | ka [JOK

HN3MEpPHUTEITEHOTO
npubopa. smepenne
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JMHENHBIX pa3MeEPOB
TEI U IPOMEKYTKOB
BPEMEHHU C y4ETOM
TOTpeIIHOCTEH.
Nsmepenne o0béMa
JKUJIKOCTH U TBEPAOTO
tena. 3mepenue
TEMIIePaTyphl IPU
TIOMOIIY YKUIKOCTHOTO
TEPMOMETpA U JaTIHKa
TEMITePATYPHI.
BrinonHenue
TBOPYECKHX 3aJ]aHUI
10 TIOMCKY CII0CO00B
HU3MEepEeHHs] HEKOTOPBIX
(br3HIecKux
XapaKTEePUCTHK,
Hanpumep, pa3MepoB
MaybIX 00BEKTOB
(BoJ1OC, IPOBOJIOKA),
yIaIEHHBIX 00BEKTOB,
OOJIBIIIMX PACCTOSIHUIA,
MaJIbIX TPOMENKYTKOB
BpeMeHn. O6cyxneHne
IpeuIaraeMbIX
croco0oB

13

EcrecTBeHHOHAYUHBII
METOJ TO3HAHUS

BoinBmwxenue runotes, | [Ipakrukym

OOBSICHSIFOIINX

TIPOCTLIC ABJICHUS, ,HI/IaJ'IOF

bubmuote-
ka [IOK
https://m.eds



https://m.eds/

Halpumep: — mo4emMy
OCTaHaBIHMBACTCS
JBHKYIIEECs 10
TOPU30HTAIBHON
MIOBEPXHOCTH TENO; —
1oYeMy B JKapKyro
IOTO.Ty B CBETJION
01K /Ie POXITaTHEH,
4eM B TEMHOM.
IIpennoxenne
CII0CO0O0B IIPOBEPKHU
runores. [IpoBenenue
HCCIIeI0BaHMS 10
MPOBEpKe KaKOMIHO0
THITOTE3BL.
ITocTpoenue
TpocTeimux Moeneit
(hU3NUECKUX SBICHHUI
(B BU/ie PUCYHKOB HJIH
CXeM), HaIpumep
naJieHHe IIpeaMeTa;
MPSIMOJIMHEHHOE
pacrnpocTpaHeHHe
cBera

00.ru/

HWroro no pazneny
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3ae 2. [lepBoHayaiibHbIe CBeIEHHUsI 0 CTPOEHUH BelllecTBa

2.1

CtpoeHue BemecTBa

1

Hab6monenue u
HHTEPIPETAIHS

[IpakTuxym
o

bubnuore-
ka [IOK
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2.2

JIBI>KeHue u
B3aUMOJIEHCTBHE YACTHI]
BEILECTBA

OTIBITOB,
CBHIETENBCTBYIOIIIX
00 aToMHO-
MOJICKYJISIPHOM
CTPOCHHH BEILECTBA:
OIIBITHI C
pacTBOpeHUEM
Pa3IMYHBIX BENIIECTB B
Bojie. OreHka
pa3MepoB aTOMOB U
MOJIEKYII C
HCTIONb30BaHUEM
doTorpaduii,
MOJYYCHHBIX Ha
aTOMHOM CHJIOBOM
mukpockore (ACM) —
naboparopHas pabora
1o teme. «OrneHka
JIMaMeTpa aTtoma
METOZIOM Psiz1oB (¢
HCTIOIb30BaHUEM
doTorpaduii)».
OmnpenencHue
pa3MepoB MaJIbIX Tell

Habmonenue u
00BsSICHEHHE
OpOYHOBCKOTO
JIBUXKEHUS U ABJICHUS

auhdysun.

PELIEHUIO
MIPAaKTHYECK
HX 337134

Becena

Becena
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IIpoBenenne n
0OBSICHEHHE OIIBITOB
110 HAOJTIOICHUIO
TEIJIOBOTO
pacuMpenust ra3os.
IIpoBenenue u
00BSCHEHHE OIIBITOB
110 0OHAPY)KEHHIO CHIT
MOJIEKYIISIPHOTO
TIPUTSDKCHUS K

OTTAJKUBAHUA
2.3 | ArperarHble COCTOSHUSL Orucanue (c Bemonuen | bubauore-
BEII[ECTBA HCIOJIL30BaHUEM ue npoekta | ka [JOK

MPOCTBIX MOJIEJIEiH)
OCHOBHBIX Pa3JINYMii B
CTPOCHHH Ta30B,

Becena

JKUJIKOCTEH M TBEPABIX
ten. OObsicCHEHUE
MaJo# C)KUMaeMOCTH
JKUJIKOCTEHN U TBEPABIX
Tel, OONBIIONH
C)KMMAaeMOCTH Ta30B.
OO0BbscHEHHE
coxpaHeHHs1 pOpMBI
TBEPABIX TET U
TEKY4eCTH KUAKOCTH.
IIpoBeneHue OMBITOB,
JIOKa3bIBAIOIINX, YTO B
TBEPIOM COCTOSTHUU

https://m.eds
0o.ru/
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BOJIbI YaCTHIIBI
HAaXOMATCSA B CPEITHEM
Jajbliie Ipyr OT Apyra
(IOTHOCTH MEHBIIIE),
4eM B IKHJKOM.
YcranoBneHue
B3aMMOCBSI3U MEXTY
0COOCHHOCTAMH
arperaTHbIX COCTOSTHUN
BOJIBI U
CYIIIECTBOBAHHEM
BOJIHBIX OPTaHHU3MOB
(MC - buomnorus,

JIBUKCHUS U
ONpEe/IEIICHUE Eer0
OTJIUYHI OT
PaBHOMEPHOTO
JIBYDKCHHS.

reorpadus)
Hroro o pazneny 5
Pasaen 3. /IBuskeHue U B3aMMO/IeliCTBHE TeJl
3.1| MexaHnueckoe ABHIKCHUE 3 Uccnenosanne Ipaktukym | bubauore-

PaBHOMEPHOTO no ka [JOK
JIBUYKEHHS, petienuto | https://m.eds
oIpeie/IeHHe ero npaxTayeck | 00.ru/
MPU3HAKOB. uX 3a1a4
Habmronenue
HEPaBHOMEPHOTO becena



https://m.eds/

OmpenencHue
CKOpOCTH
PaBHOMEPHOTO
JBIKEHHS (IIapuKa B
JKUAKOCTH, MOJIEITN
JNMEKTPHYECKOTO
ABTOMOOWJIS ¥ T.]IL.).
OmpenencHre
cpeaHel ckopocTu
CKOJIbKEHHS Opycka
WM IapHKa 10
HaKIIOHHOU
mnockoctu Pemenue
3a/1a4 Ha
OTIpeJIeJICHUE MYTH,
CKOPOCTH U BPEMEHH
PaBHOMEPHOTO
JBUKCHHS. AHAIU3
rpadukoB
3aBHCUMOCTH ITyTH U
CKOPOCTH OT BPEMCHHU

3.2

Muepuus, macca,
IJIOTHOCTH

OOBbsicHEHHE U
MPOTHO3UPOBAHUE
SIBJICHUH,
00yCIIOBIICHHBIX
nHepuueH,
HanpuMep, 4To
MIPOUCXOIUT MIPU
TOPMOKECHUH HITH
PpEe3KOM MaHeBpe

IIpakTuxym
no
pELIEHHIO
MPaKTUYECK
UX 33134

[unanor

Bubnuote-
ka LIOK

https://m.eds
00.ru/
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ABTOMOOMWIIS, OUEMy
HEBO3MOYKHO
MT'HOBEHHO
MPEKPaTUTh
JIBIDKCHHE Ha
BEJIOCHUIICIE UK
caMoKare U T. 1.
IIpoBenenne n
aHaJIN3 OTIBITOB,
JIEMOHCTPUPYIOIINX
HU3MEHEHHE CKOPOCTH
JIBUXKCHUS TeJa B
pe3yabTare ASHCTBUS
Ha HEro APYrux Teil.
Pemenue 3amaq Ha
OTIpe/IeTICHNE MacChI
Tena, ero 00béMa u
IJIOTHOCTH.
IIpoBenenue u
aHAJIN3 OTIBITOB,
JIEMOHCTPUPYIOIINX
3aBHCHMOCTD
W3MEHEHUS CKOPOCTH
TeJla OT €0 MacChl
TIPY B3aMMO/ICHCTBUH
Ten. M3mepenue
MAacChl Teja
pa3In4HBIMU
crocobamu.
Onpenenenue




IUIOTHOCTH TeJa B
pe3ysbTrare
MU3MEPEHHUS €T0
Macchl ¥ 00bEMa

3.3

Cuna. Bunpl cun

14

N3yuenne
B3aUMOJICUCTBHS KaK
HNPUYHMHBI U3MEHEHUS
CKOPOCTH TeJa WIH
ero nedopmarnuu.
OnucaHue peaibHbIX
CUTYyalui
B3aMMOJIEHCTBHUS TEI
C TIOMOIIBIO MOJIETICH,
B KOTOPBIX BBOJUTCS
MOHSITUE U
n300pakeHHe CHJIbL.
N3ydenue cumbl
YIPYroCTH.
HccnenoBanue
3aBHCHMOCTH CHJIBI
YIPYroCTH OT
YIUIMHEHUS
PE3UHOBOTO LIHYpa
WIIH TIPYXKHUHBI (C
MOCTPOCHHEM
rpaduka). AHanu3
MPAKTHYECKUX
CHUTYallUii, B KOTOPBIX
MPOSIBIISIETCSI
JIEHCTBUE CUITBI

IpakTuxym
no
pelleHuIo
MPaKTUYECK
uX 3a1a4

Brimonaen
He IpOeKTa

bubmuore-
ka LIOK

https://m.eds
0o.ru/



https://m.eds/

YIPYrocTu
(ynpyrocts Ms4a,
KPOCCOBOK, BETOK
JepeBa u Jp.).
AmnHanu3 cutyauui,
CBSI3aHHBIX C
SIBJICHUEM TATOTCHUS.
OOBbsiCHEHHE
OpOUTATBHOTO
JABHXXCHU IIJIAHET C
HCIIOJIb30BAHUEM
SIBJICHUS TSATOTCHUS U
3aKOHA UHEPLMH.
W3mepenue Beca Tera
C TIOMOIIIBIO
JIUHAMOMETPA.
O060CHOBaHHUE 3TOTO
croco0a N3MEpeHUSL.
Ananmms u
MOJISTUPOBaHUE
SIBJICHUS
HEBECOMOCTH.
DKcrepruMeHTaIbHOES
MOJIyYeHHE TPaBUiIa
CJIOKCHUS CHII,
HaHpaBHeHHLIX BIOJIb
OJHOM MPSIMOiA.
Onpenenenue
BCJIIMYUHBI
paBHO eI CTBYIOIICH




cmt. Mzyuenne cuutet
TPEHUSI CKOJILKEHUS
W CUJIBI TPEHHUS
TTOKOSI.
HccnenoBanue
3aBHCHMOCTH CHJIBI
TPEHUSI OT CHIIBI
JTABJICHUS M CBOWCTB
TPYLIMXCS
MTOBEPXHOCTEH.
Ananuz
MPaKTHYECKUX
CHUTYalUii, B KOTOPBIX
HPOSIBIISCTCS
JIEHCTBHAE CHIIBI
TpEHHUs,
HCTIOJIB3YIOTCS
CIocoObI eé
YMEHBILCHHUS HITH
yBenudeHus (KaTaHue
Ha JIBDKaX, KOHbKAX,
TOPMOKCHHE
aBTOMOOWIIS,
HCIIOJIb30BAHNE
MTOAMIMITHAKOB,
IJIaBaHKUE BOTHBIX
JKHBOTHBIX H JIp.).
Pemenne 3amay ¢
HCTOJIb30BAHUEM
dopmyn s pacuéra




CHJIBI TSKECTH, CUIIBI
YIPYTOCTH, CUJIBI
TpEHUst

Hroro 1o pasaeny 21 1

Paznen 4. laBienne TBEPABIX TeJ, JKUIAKOCTE H ra3oB

4.1 | [aenenue. [lepenaua 3
JaBJICHHS TBEPIBIMU
TeJaMH, KU KOCTIMH U
razamu

Ananmm3s u
00BSACHEHHE OIBITOB
M MIPaKTHYECKUX
CHUTYallUii, B KOTOPBIX
MPOSIBIISIETCSI CUITa
JTABJICHUSI.
O6ocHOBaHUE
crocoboB
YMEHBIICHUS U
YBEIUYCHUS
nasieHus1. Vzyuenue
3aBUCHUMOCTH
JIABJIEHUS Ta3a OT
00BéMa u
TEMIIePATYPBI.
N3yuenne
ocobeHHOCTE
nepeaavu JaBICHUs
TBEPABIMHU TENIAMH,
SKUIKOCTAMH U
ra3amu.
O6ocHOBaHUE
Pe3yJIbTaTOB OMBITOB
0COOEHHOCTIMHU

IIpakTuxkym
1o
pelICHUI0
MPaKTUYECK
HX 3a71a4

Huanor

bubmuore-
ka [IOK

https://m.eds
00.ru/
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CTPOCHHSI BELIECTBA B
TBEPAOM, KHUAKOM U
ra3zoo0pazHOM
COCTOSIHHSIX.
DKcnepuMeHTalbHOe
JI0Ka3aTeIbCTBO
3akoHa [lackas.
Pemenune 3amau Ha
pacdér naBiIeHUs
TBEPAOTO Tena

4.2

JlaBneHue )KUIKOCTH

HccnenoBanue
3aBHCHMOCTH
JTABJIEHUS JKUIKOCTH
OT TITyOUHBI
MOTPY>KEHHS U
ILIOTHOCTH
SKUIKOCTH.
HabOmroneuue u
00BsACHEHHE
THIPOCTATHYECKOTO
napajiokca Ha OCHOBE
3akoHa [lackas.
N3yuenne
COOOMIAIOIUXCS
cocy/oB. Perienue
3a/1a4 Ha pacuér
JIaBJIEHUS KU IKOCTH.
OOBsCHEHHE
MPUHIIMIIA ASHCTBUS
THIPaBINYECKOTO

[IpakTuxym
o
PEIIeHHIO
MPaKTUYECK
UX 337134

Becena

bubnuore-
ka [IOK

https://m.eds
00.ru/



https://m.eds/

npecca,
[THEBMATHYECKHUX
MaIuH. AHaIA3 1
00BsICHEHHE
MPaKTHYECKUX
CUTYyaIui,
JIEMOHCTPUPYIOIINX
MIPOSIBIICHNE
JIaBJICHUS KU IKOCTH
u 3akoHa [Tackais,
HarpuMep NPOLECCOB
B OpraHu3Me Mpu
TIyOOKOBOJIHOM
HBIPSIHUU

4.3

AtMochepHoe aBIeHHe

OKcnepuMeHTaIbHOe
oOHapyxeHHe
aTMocdepHoro
NaBJICHHs. AHAIU3 U
00BSICHEHUE OTIBITOB
U MIPAaKTHYECKUX
CUTYaIHi,
CBSI3aHHBIX C
neficTBueM
aTMOC(EepHOro
JIABJICHHSI.
OObsicHeHne
CYILIECTBOBAHUS
aTMocdepbl Ha 3emite
1 HEKOTOPBIX
IUIaHEeTaxX WK e€

IIpaxkTuxkym
o
PpeLICHUI0
MPaKTUYECK
uX 3a1a4

Huanor

Bubmuore-
ka LJOK

https://m.eds
0o.ru/
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OTCYTCTBUS Ha
JIPYTUX MJIaHETax U
Jlyne. O6bscHeHHE
NU3MEHEHUS
[UIOTHOCTH
aTMocdepsl ¢
BBICOTOM U
3aBUCHMOCTH
aTMocdepHOoro
JIABJICHUS OT BBICOTBI.
Pemenne 3anau Ha

pacyér
aTMOC(epHOro
naBieHus. M3ydenue
ycTpoiicTBa
Oapomerpa-aHepouaa
4.4 | ]lelicTBHE XUIKOCTH U ra3a OkcnepuMenrtansHoe | [Ipaktukym | bubmuore-
Ha MOTPYKEHHOE B HUX oOHapyXeHHe o ka [JOK
TEJ0 JIEACTBHS JKUAKOCTH | PEIICHUIO https://m.eds
W rasa Ha npakTHaeck | 00.ru/
NOrpYXEHHOE B HUX | MX 33134
teno. OnpeneneHue
BBITAJIKHUBAIOIICH becena
CHJIBI, JeUCTBYIOLIEH TTpoexT

Ha TeJIo,
MOTPYKEHHOE B
JKUJIKOCTb.
IIpoBenenue n
00CYXJICHUE OTIBITOB,
JIEMOHCTPUPYIOIINX
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3aBHCHMOCTH
BBITAJIKHBAIOIIEH
CHJIBI, IEUCTBYIOLIEH
Ha TEJIO B XKHIKOCTH,
oT 00BEMa
HOTpYKEHHOU B
J)KHJIKOCTD YaCTH Tella
1 OT IUNIOTHOCTH
xuakocty. [IpoBepka
HE3aBUCHUMOCTH
BBITAJIKHBAIOIIEH
CHUJIBI, JeHCTBYOLIEH
Ha TEJIO B XKHIKOCTH,
OT MacChl Tela.
Uccaenosanne
3aBUCUMOCTH Beca
TeJa B BOJE OT
00BEMa
HOrpyXEHHOH B
JKAIKOCTh YaCTU
Tena. Pemenue 3agay
Ha MPUMEHEHHE
3akoHa Apxumena u
YCIIOBUS TTABAHHS
Tell.
Koncrpynposanue
apeoMmeTpa Win
KOHCTPYUPOBaHUE
JIOJKH K
onpezaeicHue €€




TPpYy30I0bEMHOCTH

HWroro o pazmeny

21

Paznen 5. Pagora u MomHoCTh. JHeprusi

5.1

PaboTa 1 MOIITHOCTH

3

OKcrnepuMeHTalbHOe
OIpeecHNe
MEXaHUYEeCKOH
paboThI CHIIBI
TSDKECTH IIPU
IaJICHUU TeNa U CUJIIbI
TpeHus pu
paBHOMEPHOM
HepeMelleHNHN Tena
10 TOPU30HTAJILHON
noBepxHocTH. Pacuér
MOIIIHOCTH,
pa3BUBaeMoii Ipu
HoJIbEME 110
necrHuue. Pemmenne
3a/1a4 Ha pacuér
MeXaHU4ecKon
paboThl ¥ MOLIHOCTH

IIpakTuxym
becena

bubmmote-
ka LIOK

https://m.eds
00.ru/

5.2

HpOCTLIe MCXaHHU3MBI

OmpenencHre
BBIMTPBILIA B CHIIE
MPOCTBIX
MEXaHHU3MOB Ha
MpUMepe phlyara,
MIOJABWXXHOI'O U
HEIOJIBUKHOTO
0JIOKOB, HAKJIOHHOM

Huanor

bubmmore-
ka [IOK

https://m.eds
0o.ru/
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TIOCKOCTH.
Wccnenosanne
YCIIOBHSI PAaBHOBECHS
pblyara.
OO6HapyxeHHe
CBOMCTB IPOCTHIX
MEXaHH3MOB B
Pa3ITHYHBIX
WHCTPYMEHTAX U
MPUCTIOCOOIICHUSIX,
HUCIIOJIb3YEMBIX B
OBITY U TEXHHKE, a
TaKKe B JKHBBIX
OpraHu3Max.
DKCIIeprMEeHTaIBHOE
JI0Ka3aTeIbCTBO
paBeHCTBa paboT pU
TIPUMCHCHUA
MPOCTHIX
MCXaHU3MOB.
Onpenenenune KIT/]
HaKJIOHHOW
IUIOCKOCTH. Perenne
3ajad Ha
IpUMEHEHHE paBHIIa
PaBHOBECHS pbI4ara u

Ha pacuér KITJJ

5.3 | Mexanunueckas sHeprus Okcnepumenranphoe | [Ipaktukym | bubmmore-
OTpeEeTICHNE [Jumamnor ka [IOK
U3MEHEHUs. https://m.eds
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KHHETHYECKOH U
MOTEHIIMATbHOM
SHEPruM Teja IpHU ero
CKaTBIBAHHUH T10
HaKJIOHHOM
ILIOCKOCTH.
®dopmynupoBaHue Ha
OCHOBE
HCCIIEIOBAHMSI 3aKOHA
COXpaHEHUS
MEXaHHUYCCKOI
SHEPrHUH.
OO6cyxeHue rpaHull
MIPUMEHUMOCTHU
3aKOHAa COXpaHCHUS
sHeprun. Pemenne
3a1a4 ¢
HCITOJIb30BaHUEM
3aKOHA COXpaHEHUs
SHEepruu

00.ru/

Hroro o pasaeny 15 3
OBIIEE KOJIMYECTBO 68 12
YACOB I10 ITPOTPAMME
8 KJIACC
Paspen 1. TensioBble siBJIeHHS
1.1 | CtpoeHue u CBOHCTBa 7 Hab6monenue u IIpaxtuxy | bBubmmore
BEILECTBA HMHTEPIIPETAIUs M I10 xa [JOK
OIIBLITOB, peuienuto | https:/m.e
CBUJIETENIbCTBYIOIUX [paKkTHye dsoo.ru/
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00 aToMHO- CKMX

MOJIEKYJIIPHOM 3a1a4
CTPOCHUU BEUIECTBA! becena
OIIBITHI C

pactBopeHHeM

Pa3IHYHBIX BELIECTB B
BoJie. Pemrenue 3amau
10 OI[CHUBAHUIO
KOJIMYECTBAa aTOMOB
WJIA MOJICKYIT B
eauHuIEe 00bEMa
BelecTBa. AHanu3
TEKCTa APEBHUX
aTOMHUCTOB (HampuMep,
(parMeHTa mo3Msl
Jlykpenus «O npupoe
BeLIei») ¢
H3JI0KEHUEM
000CHOBaHUIT AaTOMHOM
rUnoTe3sl (CMBICIOBOE
yrenne). OneHka
yOeIUTENbHOCTH STHX
000CHOBaHUIA.
OOBbscHEHME
OpPOYHOBCKOTO
JIBYKEHHS, SIBJICHUS
muhdysun u paznuaui
MEK/Ty HOMH Ha
OCHOBE TOJIOKEHHIA
MOJICKYJISIPHO-




KHHETHYECKOU TSOPHHU
CTPOCHHS BEILIECTBA.
OO0OBbsicHeHHE
OCHOBHBIX Pa3IH4YHii B
CTPOCHUH ra3oB,
JKUAKOCTEH U TBEPABIX
TeJ ¢ UCTIOJIb30BaHUEM
TTOJIOKEHU T
MOJICKYJISIPHOKHHETHY
€CKOll TeopHn
CTPOCHHS BELIIECTBA.
IIpoBeneHue onbITOB
10 BBIPALIUBAHHIO
KpHUCTAJUIOB
TTIOBApPEHHOW COJIH WJIH
caxapa. [IpoBenenue n
00BSICHEHHE OIIBITOB,
JIEMOHCTPUPYIOIINX
KaIUUISAPHBIC SBJICHUS
U sIBJICHUE
CMauMBaHUsI.
OOBbsCHEHUE POIIH
KaNUISIPHBIX SBICHUAN
JUTSL TIOCTYTUICHUS
BOJIbI B OPTaHU3M
pacTeHHH.
Hab6monenue,
MPOBEJICHUE U
00BSICHEHHE OIIBITOB
110 HAOIIOEHUIO




TEIIOBOTO
pacuMpeHus ra3os,
JKUAKOCTEH 1 TBEPABIX
te. OObscHEHHE
COXpaHeHHs1 00bEMa
TBEPABIX TEI,
TEKY4ECTH KHUJIKOCTH
(B TOM YHCIIE, PA3HHUIIBI
B TEKY4eCTH ISt
Pa3HbBIX XKHUIKOCTEH),
JTABJICHUS Ta3a.
IIpoBeneHMe ONMBITOB,
JIEMOHCTPUPYIOIINX
3aBUCUMOCTD JABICHUS
BO3/yXa OT ero 0obéma
W HarpeBaHUsl WK
OXJIKICHUS, U UX
00BsICHEHHE HA OCHOBE
ATOMHO-
MOJICKYJISIPHOTO
y4yeHHs. AHanu3
MPAKTUYECKUX
CUTYaIHid, CBA3aHHBIX
CO CBOMCTBaMH r'a3oB,
JKUJIKOCTEH U TBEPABIX

Tem
1.2 | TemuoBble mpoIECCHI 22 OO6ocHOBaHHE IIPABHIT [pakTuky | bubauore
HU3MEPEHUS M ka [JOK
TEMITepaTypBbl. Becena https:/m.e
dsoo.ru/

CpaBHenue pa3nuunbix | IIpoekr
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CII0CO00B U3MEPEHHUS U
LIKaJ TEMIIEPATYPHI.
Hab6mronenue u
00BSICHEHHE OIIBITOB,
JEMOHCTPHUPYFOLIHX
HM3MEHEHUE
BHYTPEHHEH dHEPTUU
Tella B pe3yJsibTaTe
TeIIonepeiau u
paboThl BHELITHUX CHIL.
Hab6monenue u
00BSICHEHHE OIIBITOB,
oOcyxaenue
MPaKTUIECKUX
CUTYaIIHH,
JIEMOHCTPUPYIOIINX
pas3inuHbIC BUABI
TEIUIONepeIayun:
TETIONPOBOAHOCTb,
KOHBEKIIHIO,
H3Iy4CHHE.
Hccnenosanue
SIBIICHUS TEIUI0OOMEHA
MPH CMEIIMBAHUK
XOJIOJTHOW M TOpsTaeit
Bozsl. Habmronenne
YCTaHOBJICHHS
TEIJIOBOTO PaBHOBECHUS
MEXIY ropsiueii u
XOJIOJHO# BOJOM.




Omnpenenecune
(u3mepenmue)
KOJIMYECTBA TCIIJIOTHI,
M0JIy4€HHOTO BOJIOU
IIpU TeMI000MeHe C
HArpeThIM
METAJUTHYECKIM
LUTHHAPOM.
Omnpenenenue
(u3Mepenue) yaeapHoM
TEIUIOEMKOCTH
BeliecTsa. Pemenue
3a/1a4, CBSI3aHHBIX C
BBIYHCIICHUEM
KOJIYECTBA TEIUIOTHI 1
TEIIOEMKOCTH IIPH
TeII000MeHe. AHAIN3
CUTYaIHi
MPAKTHYECKOTO
HCIIOJIb30BAaHUS
TEIUIOBBIX CBOMCTB
BEILECTB U
MaTepHajoB,
Halrpumep, B HeJIX
9HEProcOepeKCHNU:
TETUION30JISIIINS,
JHeprocOeperanme
KpBILIY,
TEPMOAKKyMYJIATOPBI K
T. 1. Habmronenne




SIBJICHUI UCTIapEeHUs U
KOHJICHCAIUH.
HccnenoBanne
Tpolecca UcrapeHus
Ppa3IuYHBIX
SKAIKOCTEN.
OOBbsCHCHHE SBJICHUI
HCTIApEHUS 1
KOHJICHCAI[MH Ha
OCHOBE aTOMHO
MOJICKYJISIPHOTO
yueHus. HaGmonenue
¥ 00BSICHEHHE
rpolecca KUIeHus, B
TOM YHCIIC
3aBUCUMOCTH
TEeMIIepaTypbl KUTICHUS
OT JaBJICHUSL.
Onpenenenue
(u3mepenue)
OTHOCHUTEILHON
BJIQKHOCTHU BO3/yXa.
Habmonenue
TIpolLiecca TUIaBJICHHS
KPUCTAJUTMYECKOTO
BEIIECTBA, HATIPUMED,
nbaa. CpaBHEHHE
TIPOLIECCOB ILJIABJICHUS
KPHCTAJUIMYECKHX Tel
U pa3Msr4eHus npu




HarpeBaHUH
aMOp(HBIX Tel.
Onpenenenue
(u3MepeHue) yaenpHoH
TEIUIOTHI IJIaBJICHUS
nbaa. O0bIcHEHHE
SIBJICHUH TUIABJIEHUS U
KpHCTaJUIN3alluy Ha
OCHOBE
aTOMHOMOJIEKYJIIPHOT
o yuenwus. Pemenune
3aj1a4, CBS3aHHBIX C
BBIUUCIICHUEM
KOJINYECTBA TEIIOTHI B
Trporeccax
TeIuIonepeiauy npu
MJIaBICHUH U
KPHUCTAIUTA3ANUH,
HUCIIAPCHUU U
KOHJEHCAMK. AHAIN3
CUTYyali
MPAKTHYECKOTO
TIPUMEHEHUS SIBIEHUN
IJIaBJICHUS U
KpHCTaJUIN3al1H,
HalpuMep, NoIydeHe
CBEPXYUCTHIX
MAaTepHaloB, COIEBAs
rpenka u ap. AHanus
paboTel 1 00BICHEHUE




TIPUHIINTIA ICHCTBHUS
TEIUIOBOTO JBUTATEIs.
Brruncnenne
KOJIMUECTBA TEIIOTHI,
BBIJICJISIIOILETOCs TIPH
CrOpaHuy pa3IMyHbIX
BMJIOB TOILJIMBA, U
KIIJ] nBurarens.
OO6cyxeHne
3KOJIOTHYECKHIX
TIOCJIEACTBUN
HCIIOJIb30BaHUS
JIBUTATEICH
BHYTPEHHET 0
CrOpaHus, TEIUIOBBIX U
THIPO3JIEKTPOCTAHLUH

HWroro no paszneny

29

Paznen 2. SHCKTPH'{QCKI/IC U MarHuTHBIC SABJI

CHUsA

2.1 | Omnekrpuyeckue 3apsbl.

3apsHKeHHBIE TeNa U X
B3aUMOJieHcTBUE

7

Ha6monenue u Becena
TIPOBEJICHUE OTIBITOB [pakTuky
T10 AJIEKTPU3ALNH TeIl M

TP COIPUKOCHOBEHUU

Y UHAYKIMEH.

Habmroneune u

00BsICHEHHE

B3aHMOJICHCTBHS

OJTHOMMEHHO U

pa3HOUMEHHO

3apsDKEHHBIX TeJl.

Bubmrore
ka LIOK

https://m.e
dsoo.ru/
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OOBsICHEHHE
TIPUHIINTIA IEHCTBHUS
JNEKTPOCKOTIA.
OOBsICHEHHE SIBICHUI
JNIEKTPU3ALMH TIPU
COIPHKOCHOBEHHH TEIl
W UHAYKIHEH C
HCII0JIb30BAHUEM
3HAHUI O HOCHUTEIISIX
INEKTPUUECKUX
3apsIJIOB B BEIIECTBE.
Pacno3naBanue u
00BsSICHEHHE SIBICHUI
JJIEKTPU3ALIUH B
ITOBCEIHEBHOM JKH3HU.
Habmonenue u
00BSCHEHUE OIBITOB,
WJLTIOCTPUPYIOLIHX
3aKOH COXpaHCHHS
INEKTPHUECKOTO
3apsaga. Habmonenue
OIIBITOB 110
MO/ICJTHPOBAHHIO
CHJIOBBIX JIMHUH
JJIEKTPUUECKOTO TOJISL.
UccnenoBanne
eUCTBUS
JNEKTPUUECKOTO MOJIS
Ha TIPOBOJHUKH U
JDJIEKTPUKH




2.2

TTocTostHHBII
3JIEKTPUYECKHUIT TOK

20

HaGmronenne IIpakTuky
Pa3NUYHBIX BUAOB M 10
neiicTBus peLIeHUIO
JNEKTPHUECKOTO TOKA MpaKkTHye
1 OOHAPYKEHUE ITUX CKUX
BHUJIOB JICUCTBUSA B 3a71a4
ITOBCETHEBHOM JKH3HH. [Ipoexr
Habmonenue

BO3HUKHOBCHHS

ra30BOTO pa3psaaa u
3JIEKTPUYECKOTO TOKA B
sxunkocty Coopka u
HMCIBITAaHUE
3JIEKTPUUECKON LETH
IOCTOSTHHOTO TOKA.
M3mepenne cuitbl Toka
aMIEpPMETPOM.
N3mepenue
3JIEKTPUUECKOTO
HaTpsDKEHUS
BOJIbTMETPOM.
IIpoBenenue u
00BSCHEHHE OIBITOB,
JIEMOHCTPUPYIOIIUX
3aBUCHMOCTH
3JIEKTPHYECKOTO
COTIPOTHUBIICHUS
TIPOBOJHHUKA OT €T0
IUTHHBI, TUIOIIaaN
TOTIEPEYHOTO CEYCHUS

Bubmrore
ka [JOK

https://m.e
dsoo.ru/



https://m.e/

Y MaTepuaa.
Hccnenosanue
3aBUCHMOCTH CHJIbI
TOKa, IPOTEKAIOIEro
yepes pe3ucTop, oT
COIPOTUBIICHUS
pe3ucropa u
HanpsHKEHHs Ha
pesucrope. IIposepka
MIpaBHJIA CIIOXKCHUS
HaTpsLKEHUH 1pU
NIOCNIeI0BAaTeIbBHOM
COCIMHEHNH IBYX
pe3ucropos. IIpoBepka
MIpaBHJIA IS CUJIBI
TOKa IpU
napajieabHOM
COCIUHECHUH
pe3ucropoB. AHanu3
CUTYyalUi
NIOCNIeI0BATENILHOTO U
napasieIbHOro
COETMHEHUS
MIPOBOJTHUKOB B
JIOMAIIHUX
EKTPUICCKUX CETAX.
Pemenue 3anau c
HCII0JIb30BAHUEM
3axoHa OMa u popmyn
pacuéra




JNEKTPHUECKOTO
COIIPOTHUBJICHHS TIPU
MOCJIC0BATEILHOM 1
napaieIbHOM
COCTUHCHUU
MIPOBOJIHUKOB.
Onpenenenne padoThI
3JIEKTPUYECKOTO TOKA,
MPOTEKAIOIIEr0 uepe3
pe3ucrop.
Onpenenenue
MOIIIHOCTH
JNEKTPUUECKOTO TOKA,
BBIJICIIICMOM Ha
pesucrope.
HccnenoBanue
3aBHUCHMOCTH CHJIBI
TOKa Yepe3 JIAMITOUKY
OT HAIPSHKCHUSI Ha
Hell. Onpenenenue
KII[ narpesarens.
HccnenoBanue
npeodpa3oBaHus
SHEPTHH IIPH MOIBEME
rpy3a
JNEKTPOIBUTATEIIEM.
OOBbsicHEHHE
yCTpoiicTBa u
TIpUHIINIIA JIeHCTBUSA
JIOMAIITHHX




JICKTPOHArpeBaTeNIbH
BIX IPUOOPOB.
OO0BbsACHEHNE IPUYHH
KOPOTKOTO 3aMbIKaHUS
Y IpUHIUIA JeHCTBUS

ILJIABKUX
MpeIoXpaHUTENeH.
Pemrenue 3amau ¢
HCII0JIb30BAHUEM
3axkoHa J[xoymsa—
Jlenna

2.3 | MarauTHsble SBIECHUS Hccnenosanue [Ipoexr Bubnuore
MarHUTHOTO [Ipaktuky | xa LHOK
B3aUMOJICHCTBHS M https://m.e
MOCTOSTHHBIX dsoo.ru/

MarHuToB. M3yuenue
MAarHUTHOTO TOJIS
IMOCTOSIHHBIX MAarHUTOB
MpU UX 00BETMHEHUH
U pa3JieseHuH.
HccnenoBanue
MAarHUTHOTO
B3aUMOJICHCTBHS
TOCTOSIHHBIX
MaruuToB. U3yuenue
MAarHMTHOTO TIOJIS
MOCTOSIHHBIX MAarHUTOB
MIPU UX 00BEINHEHHU
W pa3/ieIeHuH.
IIpoBeneHue onbITOB



https://m.e/

10 BU3YaIN3aI[MX TTOJIS
MOCTOSIHHBIX
MarauToB. U3yuenue
SIBJICHHS
HaMarHU4MBaHUS
BEIIECTBA.
HccnenoBanue
neiicTBUS
EKTPUIECKOTO TOKA
Ha MarHUTHYIO
ctpenky. [IpoBenenue
OTIBITOB,
JIEMOHCTPUPYIOIIUX
3aBHCUMOCTB CUJIbI
B3aMMOJICHCTBHS
KaTyIIKUA C TOKOM U
MarHuTa OT CHJIbl U
HaIpaBJICHUS TOKA B
KaTylke. AHaIu3
CUTyalui
MPAKTHYECKOTO
TIPUMEHEHHS.
JIIEKTPOMArHHUTOB (B
OBITOBBIX TEXHHYECKHUX
YCTpPOWCTBAX,
TIPOMBIIUICHHOCTH,
meauuunne). N3ydenue
NIEUCTBUS. MAarHUTHOTO
T10JI51 Ha TIPOBOJTHUK C
TokoM. M3ydyenue




ICHCTBUS
JIEKTPOIBUIATEIIS.
Nzmepenne KIIJ{
3JIEKTPOIBUTATEIBHOMN
YCTaHOBKH.
PacnioznaBanue u
aHaJIM3 Pa3IHMYHBIX
TIPUMCHEHUI
3JIEKTPOABUTATEIIEH
(TpancnopT, OBITOBBIC
YCTpOWCTBA 1 JIp.)

2.4 | DnexTtpoMarHuTHas 6 OnbITHI O Becena Bubnunore
MHAYKIUS HCCIIeI0BAaHUIO ka [1OK
SIBJICHUS https://m.e
3JIEKTPOMATHUTHOI dsoo.ru/
MHAYKLUY:
HCCICIOBaHKE
HM3MEHEHUI 3HAYCHHS
W HaIpaBJIeHUs
MHIYKIMOHHOTO TOKa
Hroro o pasneny 39 7
OBUIEE KOJIMYECTBO 68 10
YACOB I10 [TPOTPAMME
9 KJIIACC
Pa3nen 1. MexaHnyeckue siBJIeHUsI
1.1 | MexaHnuecKoe IBHKEHUE U 10 2 Ananus 1 00cyxeHne [pakTuky Bubmmore
CII0COOBI €ro OIUCaHUS pa3IMYHBIX TPUMEPOB M IO ka [1OK
MEXaHUIEeCKOTO peIIeHuI0 https://m.e
JIBMDKEHUS. MpaKkTuye dsoo.ru/
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OO0CyXIeHre TPaHHUIL
TIPUMEHUMOCTH
MOJICITH
«MarepuanbHas
Toukay. Omnrcanue
MEXaHUYECKOTO
JIBHKCHUS
pa3IMIHBIMU
crocobamu
(ypaBHeHue, Ta0IH1Ia,
rpauk). AHanus
JKU3HEHHBIX CUTYallui,
B KOTOPBIX
MPOSIBIISIETCS
OTHOCHUTEIBHOCTH
MEXaHHYECKOTO
JIBHKCHUS.
Habmonenne
MEXaHUYECKOTO
JIBUKCHHUS TeJia
OTHOCHUTEIIFHO Pa3HbIX
TeJl OTCYETA.
CpaBHeHHE TyTel
TPAEKTOPUI JBIIKSHHUS
OJIHOTO U TOTO K€ Teja
OTHOCHUTEIIFHO Pa3HbIX
Ten oTcuéTa. AHAIH3
tekcra ["anmunes 06
OTHOCHUTEIBHOCTH
JIBUKEHUS,

CKUX
3a/1a4
becena




BBITIOJTHCHNE 3alaHUH
110 TEKCTY (CMBICTIOBOE
yrenne). OnpeseneHne
CpeziHel CKOpoCTU
CKOJIb)KEHHUs Opycka
WK IBIKCHHS LIapuKa
110 HAKJIOHHOH
TIJIOCKOCTH. AHAJIN3 U
oOcyxIeHue
CIIOCOOOBNIPUOTIKEHH
OTO OTIPE/IENICHNUS
MIHOBEHHOM CKOPOCTH.
Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
IBYOKeHHs! (IIapuKa B
KHUIKOCTH, MOJEIN
EKTPUIECKOTO
ABTOMOOMIIS U T. I1.).
OnpeneneHue myTH,
MIPOIIEHHOT O 3a
JITaHHBIN TPOMEXYTOK
BPEMEHH, B CKOPOCTH
Telna 1o rpaguky
3aBUCHMOCTH ITyTH
PaBHOMEPHOTO
JBIKEHHS OT BPEMEHH.
OO0cyxeHne
BO3MOXHBIX
TIPUHIIMUIIOB JEHCTBUSA




puOopoB,
H3MEPSIOIIX
CKOPOCTb
(crmmomeTpoB).
Brruncnenue nytu u
CKOPOCTH TIpU
PaBHOYCKOPEHHOM
TIPSIMOJIMHEHOM
IBIKEHHH Tea.
Omnpeneneuue
TIPONIEHHOTO MyTH U
YCKOPEHHS IBIKCHUS
Tela 1o rpaduky
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO
IBIKEHHS Tea OT
BpemenH. [IpoBepka
THIIOTE3BL. €CIIU IPU
PaBHOYCKOPEHHOM
IBIOKEHUN 0e3
HayaJbHOU CKOPOCTH
IIyTH OTHOCATCS Kak
Ps HEYETHBIX YHCell,
TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH
OJIMHAKOBBL
Onpenenenue
YCKOpEHHS Tella IpU
PaBHOYCKOPEHHOM




IBIKEHHH IO
HAaKJIOHHOM IIOCKOCTH.
N3mepenue nepuona u
YaCTOThI 0OpaICHUS
TeJa IO OKPY>KHOCTH.
Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBIKEHHS Tela 110
OKpyXHOCTH. Pemenue
3aJ1a4 Ha OTPEACIICHUE
KHHEMaTHYECKUX
XapaKTEePUCTUK
MEXaHHYECKOTI'0
JBHKCHHS Pa3IMYHBIX
BUJ0B. Pacro3naBanue
U IpuOIKEHHOE
OIIHCaHNE PA3ITNIHBIX
BUJIOB MEXaHUYECKOTO
JBIDKEHHS B IPHPOJIE U
TexHHKe (Ha mpuMepax
cBOOOJHO MAJAOIINX
TeJl, ABWKEHUS
KHUBOTHBIX, HEOECHBIX
TeJI, TPAHCTIOPTHBIX
CPEICTB | JIp.)

1.2

BzaumoerictBre Ten

20

Habmonenue u IIpoexT
00CY)XJICHUE OTIBITOB C

becena
JIBIDKCHHEM TeJla pU

YMEHBIICHUN BIASHUA

bubnmorex
a [IOK
https://m.eds
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IPYTUX Tel,
HpeHﬂTCTByIOH_[I/IX
JIBUKCHUIO. AHAIU3
Tekcra ["anunes ¢
OMMUCAaHUEM
MEICJIEHHOT'O
JKCIIEPUMEHTA,
000CHOBBIBAIOIIETO
3aKOH MHEPLIHH;
BBINIOJIHCHUE 3aJaHUI
110 TeKCTY (CMBICIIOBOE
yrenue). ObcyxaeHHe
BO3MOYHOCTHU
BBITIOJTHCHUS 3aKOHA
HWHEPIMH B Pa3THIHBIX
cucreMax oTcyéra.
Habmonenue u
oOcyxIeHue
MEXAaHUYCCKUX
SIBJICHUH,
HpOI/ICXOI[}IHlI/IX B
cUcTeMe OTcYETa
«Tenexka» mpu e
pPaBHOMEPHOM H
YCKOPEHHOM
JABHXXCHHUU
OTHOCHTEIIbHO
KaOuHeTa (UMK
JlelicTBus ¢ BEKTOpaMu
CHUIL. BBIIIOJIHCHHE

00.ru/




3aJ]aHAH 110 CJIOKCHHIO
¥ BBIYUTAHHIO
BEKTOPOB.
Hab6mronenve w/vnn
MPOBENICHHE OIIBITOB,
JIEMOHCTPUPYIOIIUX
3aBHCHMOCTH
YCKOPEHHUS Tella OT
TIPUIIOKEHHOH K HEMY
CHJIBI ¥ MAacChI TeJa.
Ananus 1 00bsICHEHHE
SIBJICHUH C
HCIOJIb30BAHUEM
BTOPOT'O 3aKOHA
Heiotona. Pemenne
3a/1a4 C
HCIIOJH30BAaHUEM
BTOPOT'O 3aKOHA
Herotona u mpasuina
CJIOXCHUS CHUIL.
Onpenenenue
JKECTKOCTH NPYKUHBI.
AHanm3s cuTyanuii, B
KOTOPBIX
HAOJIIOAIOTCS YIIPYTUe
nedopmanuy, 1 ux
00BsICHEHHE C
HCIIOJIb30BAHUEM
3akoHa 'yka. Pemenne
3a/1a4 ¢




HCIIOJIb30BAHUEM
3akoHa ['yka.
HccnenoBanne
3aBHCUMOCTH CHJIbI
TPEHHUS CKOJNBKEHHUS OT
CHJIBI HOPMAaJIEHOTO
JIABJICHUS.
OO6cyxenne
pe3ynbpTaToB
HCCIIeIOBAHMS.
Onpenenenue
kodddurreHTa TpeHus
CKOJILXKEHHSL.
V3mepeHue CHIbt
TPEHUs MOKOSI.
Pemrenue 3amau ¢
HCII0JIb30BAHUEM
(hOpMYIIBI TSI CHITBI
TPEHUS CKOJIBKEHUSL.
AHanu3 IBMKEHUS TEN
TOJIBKO I10JT JEHCTBUEM
CHUJIBI TSXKECTH —
CBOOOJIHOTO TMAIEHUS.
OObscHEHME
HE3aBHCUMOCTH
YCKOpEHHS
CBOOO/IHOTO TaJACHUS
OT MaccChl Tena.
OlieHKa BETUYHHBI
CHJIBI TATOTEHHS,




JIeHCTBYIOIIEH MEXIY
IByMs TenaMu (st
pasHbIX Macc). AHanu3
NIBHOKEH NS HEOECHBIX
TeJ TOJ AeUCTBUEM
cuibl TAroTeHust (¢
HCII0JIb30BAHUEM
JTOTIOJTHUTEIIBLHBIX
HMCTOYHHKOB
nHMOPMALNH).
Pemenue 3amad ¢
HCIOJIb30BAHUEM
3aKOHA BCEMUPHOTO
TATOTEHUS U POPMYJIBI
JUISt pacyéra CHIIbI
TSDKECTH. AHAIIA3
OPUTHHAIBHOTO
TEKCTa,
OTIMCHIBAOIIIETO
MPOSIBIICHUS 3aKOHA
BCEMHUPHOTO
TATOTCHHSI;
BBITIOJIHEHUE 3aaHuil
0 TEKCTY (CMBICIIOBOE
yrenune). HaGmonenue
1 00CYX/ICHHE ONIBITOB
10 M3MEHEHHIO Beca
TeJNa Mpu yCKOPEHHOM
NBIDKECHUHU. AHAIN3
YCIIOBHH




BO3HHUKHOBEHHS
HEBECOMOCTH U
neperpysku. Pemenue
3aj1a4 Ha OIpeAeIICHUue
Beca TeJla B Pa3IMYHbIX
YCIOBUSX. AHaIM3
CHJI, IeHCTBYIOIUX HA
TEJ0, NOKOSAIIEECs Ha
onope. Onpenenenne
LICHTpa TSDKECTH
Pa3sIUYHBIX TEl

1.3

3aKoHBI COXpaHEHUS

10

HaGmonenue u
00CY)XJICHHE OTIBITOB,
JIEMOHCTPUPYIOIINX
rnepegady UMIyiIbca
TIpH B3aUMOJCHCTBUMI
TeJl, 3aKOH COXpaHEHUs
HMILyJIbCa IIPU
abCOJIIOTHO YIPYroMm u
HEYIPYroM
B3aUMOJICHCTBUH TEJI.
Amnanu3 cutyauuii B
OKpY’KalOILeH KU3HHU C
HCIIOJb30BAHUEM
3aKOHA COXpaHEHUs
HMITyJIbCa.
PacrnioznaBanue
SIBJICHUS] PEaKTUBHOTO
JIBIOKCHUS B IPUPOJIE U
texHuke. [Ipumenenue

[IpakTuky
M 110
pELICHHI0
MpaKkTHye
CKUX
3a1a4
Juanor

Bubanore
ka [IOK

https://m.e
dsoo.ru/
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3aKOHA COXPAHCHUS
HUMITyIbca s pacuéra
pe3ynpTaToB
B3aUMOJCHCTBUSA TET
(Ha mpumepax
HEYIpYyroro
B3aMMOJIEHCTBHS,
ynupyroro
LIEHTPAITBHOTO
B3aUMOJCHCTBUS IBYX
O/INHAKOBBIX TeJ, OJTHO
U3 KOTOPBIX
HETOBHIKHO).
Pemenue 3amau ¢
HCIIOJIb30BaHUEM
3aKOHa COXpPaHEHUs
HMITyJIbCa.
Omnpenenenue paboThI
CHJIBI YIIPYTOCTH NIPH
noabséMe rpysa ¢
HCIOJIb30BaHUEM
HEMOBUHOTO U
MTOJIBIDKHOTO OJIOKOB.
N3mepenne
MOITHOCTH.
N3mepenue
TMOTCHIIUATBHOMN
SHEPruu ynpyro
nehOpMUPOBAHHO#
npyxussl. M3mepenue




KHHETHYECKOI
9HEPTUH Telia Mo
JUTMHE TOPMO3HOTO
MyTH.
OKCIIepHMEeHTaIbHOE
CpaBHEHUE NU3MEHEHUS
THOTEHI[MAJILHON 1
KHHETHIECKOU
SHEpruil Tena npu
JIBIDKEHUH 110
HAKJIOHHOW TIOCKOCTH.
DKcnepuMeHTanbHast
MpoOBepKa 3aKOHa
COXpaHEHUs
MEXaHUIEeCKOH
SHEPTHUH MPU
CBOOOTHOM ITaJICHHUH.
IIpumenenue 3akoHa
COXpaHEHHS
MEXaHUYECKOM
SHEpruu I pacyéra
HOTEHI[MAJILHON 1
KHHETHYECKOU
SHEpruii Tena.
Pemrenue 3amau ¢
HCIIOJIb30BAHUEM
3aKOHA COXPaHEHUS
MEXaHUYECKOM
SHEPruu




Hroro o pasneny 40 1 2 1

Pasznen 2. MexaHu4ecKHe K0J1e0AHUSI M BOJHBI

2.1 | Mexannueckue KoaebaHus 7 1 1 Habmonenue Ilpaktuxy | bubmuore
KoJIeOaHUM 1o M ka [IOK
NEHCTBHEM CHII IIpoext https:/m.e
TSKECTH U YIIPYTOCTH dsoo.ru/

1 oOHapyXeHHe
MOJ00HBIX KOJIEOaHMiT
B OKPY/KAIOIIIEM MHPE.
AHanu3 KoaeOaHui
rpy3a Ha HUTH U Ha
MpYyXUHE.
OnpeneneHne 4acToOThI
KOJIcOaHMT
MaTeMaTH4eCKOro 1
MPYKUHHOTO
MasTHUKOB.
Ha6monenue u
0OBSICHEHHE SIBIICHUS
pe3oHaHca.
HccnenoBanue
3aBHCHMOCTH IEPUOIA
KOJIcOaHH
MOBELIEHHOTO K HUTH
rpy3a OT JUITHHbBI HUTH.
IIposepka
HE3aBHCUMOCTH
nepuoja KonebaHui

rpy3a, NOABEUICHHOI'O
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K JICHTE, OT MaCcChI
rpy3a. Habmronenue u
00CYXJJCHUE OTIBITOB,
JIEMOHCTPUPYIOIINX
3aBUCHMOCTb I1EpUOJIa
KoJrebaHui
MPYXHHHOTO MasiTHUKA
OT MaccChl rpy3a 1
KECTKOCTH MPYKUHBI.
IIpumenenue
MaTeMaTUIeCKOTrO 1
MPY>KUHHOTO
MasiTHUKOB B KaYE€CTBE
MoAenen s
OIIMCaHUs KOJIeOaHMii B
OKpYKaIOIEeM MHUpE.
Pemenue 3amay,
CBSI3aHHBIX C
BBIYHCIICHUEM KN
OLIEHKOI 4aCTOThI
(mepuona) xonebanuii

2.2

MexaHU4YeCKHUEe BOJIHBI.
3ByK

M3mepenue yckopeHus

CBOOOJTHOTO TTa/ICHHS

OO6HapyxeHue U TIpakTuky
QHAJIM3 BOJHOBBIX M II0
SIBJICHUH B peLIECHUI0
OKpYXaIOIEeM MHUDE. HpaKkTHie
Ha6monenue CKUX
PacIpOCTpaHeHUS 3a1aq

TIPOJIOJIBHBIX U Juanor

bubnuore
ka [JOK

https://m.e
dsoo.ru/
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MOTIePeYHBIX BOJH (Ha
MOJICIH) U
oOHapy>xeHUE
QHAJIOTHYHBIX BUJOB
BOJTH B pUpoe (3BYK,
BOJIHEI Ha BOJIE).
Beruncenue JUTMHBI
BOJIHBI U CKOPOCTH
pacrpocTpaHeHus
3BYKOBBIX BOJIH.
DKCTIepHMEHTATIbHOE
OIIpe/ieNIeHHe TPaHUI]
YaCTOTHI CIIBIIHUMBIX
3BYKOBBIX KOJIeOaHUH.
HaGmonenue
3aBHCHMOCTH BBICOTBI
3ByKa OT YacTOTHI (B
TOM 4HCIIE, C
HCIIOJIB30BaHUEM
MY3BIKAITbHBIX
HHCTPYMEHTOB).
Habmroneuue u
0OBSICHEHHUE SIBIICHUS
aKyCTHYECKOTO
pe3oHaHca. AHamH3
OPHUTHHAIBHOTO
TEKCTa, MOCBAIIEHHOTO
HCIIONB30BAHHUIO 3BYKA
(unm ynbTpasByka) B
TeXHHKE (IXOJIOKAIHS,




YIBTPa3BYK B
MeIUIUHE U JIp.);
BBINIOJIHCHUE 3aJaHUI
10 TeKCTY (CMBICIIOBOE

YTeHUE)
Hroro o pazzneny 15 1 1
Pa3nen 3. DiIeKTPOMArHUTHOE MOJI€ H 3JI€EKTPOMATHHTHBIE BOJIHbI
3.1 | DOnexkTpoMarHuTHOE MOJIE U 6 IToctpoenue [pakTuky | bubauore
3JIEKTPOMAarHUTHBIE BOJIHBI paccykaeHunH, M ka [JOK
000CHOBLIBAIOLIUX Becena https://m.e
B3aUMOCBS3b dsoo.ru/

JNEKTPUIECKOTO U
MAarHuTHOT'O TIOJICH.
DKCIepPUMEHTAIIEHOE
U3y4YCHHE CBOWCTB
9JIEKTPOMArHUTHBIX
BOJIH (B TOM 4HCIIE C
HOMOII[BIO MOOHIIEHOTO
tenedona). AHanus
PEHTICHOBCKHX
CHHMKOB
YEII0BEYECKOro
opraHusMa. AHanu3
TEKCTOB,
OIHCBIBAIOIIHX
TPOSIBIICHUS
9MEKTPOMAarHUTHOTO
H3JIyYeHHs B IIPUPOJIE:
JKUBBIE OPTaHHU3MBI,
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M3Iy4eHHs] HEOSCHBIX
ten (cMbIcIoBOE
YTCHHE).
Pacno3naBanue u
aHaJIM3 Pa3IMYHbIX
NIPUMEHEHUI
3JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE.
M3y4enne BOTHOBBIX
CBOWCTB CBeTa.
Pemenne 3anau c
HCTOJIb30BaHUEM
(bopMyI U1 CKOPOCTH
3JIEKTPOMArHUTHBIX
BOJIH, JUTMHBI BOJIHBI U
4aCTOTHI CBETA

HWroro no paszneny

Pasnen 4. CBeToBbI€ IBJICHUS

4.1

3aKoHBI pacpoCTpaHEHUs
cBeTa

Habmronenue omeIToB,
JEMOHCTPUPYIOIINX
SIBIICHUE
MIPSIMOJIMHENHOTO
pacnpocTpaHeHus
cBera (BO3HHKHOBCHHE
TEHH U HOJYTCHH), H
HX UHTEpIpETaIHs ¢
HCTIONb30BaHUEM
TIOHATHUSI CBETOBOTO
nyda. OObsiCHEHUE U

IIpoext
Huarnor

Bubmrore
ka [JOK

https://m.e
dsoo.ru/
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MO/ICITUPOBAHHE
COJIHEYHOTO ¥ JIYHHOTO
3aTMEHUM.
HccnenoBanne
3aBUCUMOCTHU yrﬂa
OTpPa)KEHHUsI CBETOBOTO
JIy4a OT yIJia MajeHus.
N3ydenue cBOHCTB
HU300paKeHHs B
IJIOCKOM 3epKajie.
Ha6monenue u
00BSICHEHHE OIIBITOB
T10 MOJIY4EHHIO
n300paxkeHui B
BOTHYTOM H BBIITYKJIOM
3epKajax.
Habmonenue u
0OBSICHEHHE OIIBITOB
10 TTPEJIOMIICHUIO
CBeTa Ha TPAHHUIIC
Pa3au4HBIX CPEl, B
TOM YHCJIE OIBITOB C
MOJTHBIM BHYTPCHHUM
OTpaKCHUEM.
HccnenoBanue
3aBHCHMOCTH yriia
TIPEIOMIICHHUS OT yriia
IIa€HusA CBETOBOI'O
JIy4a Ha TPAHMILIE
«BO3IYX—CTEKIO».




Pacnio3naBanme
SIBIICHUHN OTPa)KCHUs U
TIPETOMJICHHSI CBETA B
TIOBCEIHEBHOM >KHU3HU.
Ananus 1 00bsiCHEHHE
SIBJICHUSI ONTUYECKOI0
mupaxa. Pemenne
3a1a4 ¢
WCIOJIb30BAHNEM
3aKOHOB OTPAKCHHUS U
MpEeIOMJICHHUS CBETa

4.2

JIMH3BI 1 OTITHYECKHE
IpuOOpHI

ITomyuenne
HM300paxeHuit ¢
TTOMOIIIBIO
cobuparouien u
pacceuBaroLIe TUH3.
Onpenenenue
(oxycHoro
paccTOSHUS U
ONTHYECKOI CHIIBI
coOuparomieil THH3bL.
AHanm3 ycTpoicTBa 1
TIpUHIINIIA JIeHCTBUS
HEKOTOPBIX
ONTHYECKUX
pubopoB:
¢doroannapara,
MHKPOCKOIIa,
Teneckona. M3y4enne
MOJIETIH TJ1a3a KaKk

[IpakTuky
M IO
pELICHHIO
[paKkTHye
CKHX
3amad
[poexr

Bubarore
ka [1OK

https://m.e
dsoo.ru/
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OINTHYECKON CUCTEMBI.
AHanu3 sIBICHUMR
OJIM30PYKOCTH U

JAITbHO30PKOCTH,
MPUHLMIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6enoro ceera B 3 Hab6mronenue Ipaxktuxy | bubmmnore
CIIEKTP paznoxeHus 6enoro M ka [IOK
CBETa B CICKTP. Becena https://m.e
Ha6ronenue u dsoo.ru/
00BsICHEHUE OIBITOB
IO TIOJYYECHUIO OeNIoro
CBETa IPH CIOXKCHAU
CBETa Pa3HbIX [[BETOB.
IIposenenue n
0OBSICHEHHE OIBITOB
0 BOCTIPUATHUIO [IBETA
MPEMETOB MPU HX
HaOITIOICHUH Yepe3
LBETOBBIC (DUIIBTPEI
(UBETHBIE OYKH)
Hroro o pazaeny 15
Paznen 5. KBantoBble siBjIeHUsI
5.1 | HcnyckaHue u noriomieHue 4 O0cyxeHue nenu Becena Bubnuore
CBETa aTOMOM omeiToB Pesepdopna ka [JOK
110 UCCIIETOBAHUIO https://m.e
dsoo.ru/

aTOMOB, BBIIBIKEHHE
THUIIOTE3 O BO3MOKHBIX
pe3yapTaTax OmbITOB B
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3aBUCHMOCTH OT
IIPEIII0JIaraeMoro
CTPOCHHS aTOMOB,
¢dopmynupoBaHue
BBIBOJIOB U3
Pe3yIbTaTOB OIBITOB.
OO6cyxieHne
MIPOTUBOpEUHUil
IUIAaHETapHOI MOAeNN
aToMa U OCHOBaHUI
It TunoTess! bopa o
CTaI[MOHAPHBIX
opOHTax MEKTPOHOB.
Hab6monenue
CIJIOIIHBIX U
JIMHEHYaTHIX CIICKTPOB
H3ITy4eHHs Pa3IMIHbIX
BemectB. OOBsCHCHNE
JHMHENUaThIX CHEKTPOB

U3ITyYeHHs
5.2 | CrpoeHue aTOMHOTO siIpa OO6cyxieHne [pakTuky | bubmuore
BO3MOJKHBIX TUIIOTE3 O M 1O ka [JOK
MOJICTISIX CTPOCHHUS peuienuto | https:/m.e
sppa. Onpesenenue npaktuue | dsoo.ru/
cocrasa sijiep 110 CKHX
3a/laHHBIM MACCOBBIM M | 3a1a4
3apsIIOBBIM YKCIaM U JMuanor

10 TOJIOKEHUIO B
TIEPHO JMIECKON
CHCTEME DJIEMEHTOB.
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AHanmu3 U3MEHEHUS
COCTaBa SI/Ipa U €ro
TTOJIOXKEHUS B
TIEPHOJUUECKON
cHCTEeME TIPH 0.
PaaroaKTHBHOCTH.
HccnenoBanue TpekoB
0-YaCTHII 110 TOTOBBIM
¢doTorpadpusm.
OGHapyXeHHe U
HU3MepeHHe
paauannoHHoro (oHa
C IOMOIILIO
JO3UMETPa, OLICHKA €ro
HMHTEHCHBHOCTH.
AHanuz
OHMOJIOTMYECKUX
M3MCHEHUH,
TIPOMCXOSIINX IO
JIeHCTBUEM
PazuOaKTUBHBIX
H3ITYy4YEHUH.
Hcnons3oBanue
paaroaKTHBHBIX
H3ITy4CHUH B
MEIUIINHE

5.3

SlnepHble peakuun

Pemrenue 3amau ¢
HCII0JIb30BAHUEM
3aKOHOB COXPaHEHHS
MAacCOBBIX U

[IpakTuky
M 110

pELIeHHI0
MpaKkTH4ye

bubmarore
ka [IOK

https://m.e
dsoo.ru/
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3apsAIOBBIX YHCENT Ha CKHX
OIIpesieNICHNe 3amad
PEe3yIbTaToB AAEPHBIX becena
peaxiuii; aHanus

BO3MOXHOCTH WJIN
HEBO3MOYKHOCTHU

SJIEPHOI peakiuu.

O1eHKa SHEPTUH CBS3U

anep ¢

HCTIONb30BaHUEM

(dopmynsl DitHiTeitHa.
O0cyxeHne

MePCIEKTUB

HCIOJIb30BAHUS

YIPaBJIsIeMOro

TEPMOSIIEPHOTO

cuHTe3a. OOcyxneHne
MIPEUMYIIECTB U

9KOJIOTHYECKHUX

po0JIeM, CBS3aHHBIX C

SIIEPHOM YHEPTreTUKOM

Hroro no pa3zneny

17

1

Pa
6.1

TloBTOpenue u 06oOIICHUE
comepkaHus Kypca Gpusnku
3a 7-9 Kiacc

9

31eJ1 6. IIoBTOPHTE/ILHO-000011A0IIMIT MOY.1b

Brmonnenne yae6ubix | IIpakTuky

3alaHuH, TPeOyIOmuX M II0
JIEMOHCTPAIH peIIeHuo
KOMITETEHTHOCTEH, NIpaKTu4e
XapaKTePU3YIOLIHX CKUX

€CTCCTBCHHOHAY4YHYIO 3a1a4

bubmmore
ka [JOK

https://m.e
dsoo.ru/
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TPaMOTHOCTB. —
TIPUMEHEHHS
TIOJTY4eHHBIX 3HAaHUI
JUISL HAYYHOTO
00BSICHEHUS
(u3nUeCcKUX SBICHUN
B OKpYKaroen
TIpUpOJIE, B
TIOBCEIHEBHOM KHU3HU
U BBISIBJICHHS
(hU3NUECKUX OCHOB
psiia COBpEMEHHBIX
TEXHOJIOTHIA; —
TIPUMEHEHHS
OCBOEHHBIX
9KCIIEPUMEHTANILHBIX
YMEHHHA AJ151
HCCIIEIOBAHUS
(hU3NUECKUX SBJICHUIHA,
B TOM YHUCIIE IS
MIPOBEPKHU THIIOTE3 U
BBISIBJICHUS
3aKOHOMEPHOCTEH.
Pemenne pacu€rubix
3aJa4, B TOM 4Hcie
TIPEOJIararoIux
HCIOJIb30BaHHUE
(usrueckux Moiene
Y OCHOBAHHBIX Ha
COJIepPIKaHUU

Huarnor




Pa3TUYHBIX pa3iesioB
Kypca Qu3uKH.
Brinonnenue u 3anmra
TPYNIOBBIX WK
HMHAUBUYaTbHBIX
MIPOEKTOB, CBSI3aHHBIX
C cofiep)kaHUeM Kypca

¢bu3uku

Hroro 1o pasaeny 9 2
OBIEE KOJIMYECTBO 102 3 10 4
YACOB I1O ITPOTPAMME

OLHEHOYHBIE MATEPHAJIbL

HToroBasi KOHTpPOJIBLHAsI padoTa

7 kaace
Bapuant 1

1. Kakoe u3 nepedyucIeHHbIX ABICHUH HE ABIACTCS (PU3UUECKUM?

a) THHEHHE COJIOMBI B) DJISKTPUYCCKHI TOK 0) HAarpeBaHWE BOABI T) JABHXCHHE aBTOMOOHIIS
2. BentectBo He nmeeT coGCTBEHHO (HOPMBI U 0OBEMA B ... COCTOSIHHH.

a) Ta3000pasHOM B) TBEPIOM 0) KUIKOM I') 3aMOPOKEHHOM
3. Beipazure 10 M B CM3, oM, M.

a) 10 em®; 1 av®; 0,01 M 6) 10 em®; 0,01 v ; 0,00001 w3

B) 100 en® ; 1000 ane® ; 10000 M° 1) 100 enm® ; 0,01 v ; 0,1 m®

4. B teyenne 30 ¢ moe3x aBuraics co ckopoctbio 20 m/c. Kakoii myth nporén noe3n?

a) 6 xm 6)006xm B)600M r)2160M

5. Terno, BBIMYIIICHHOE M3 PYK, MaJacT Ha 3eMiTio. Kakast cra BbI3bIBACT MMajicHue?

a) TSDKeCTH  0) TpEHHWs  B) YIPYTOCTH  T) BecC Tela

6. KakoBa macca aiicOepra munoii 40mM, mupunoi 15 M, Tommuunoi 3m?

( mnotHOCTH MBIA 900 KI/MY)

a) 2000 T B) 1200t 6) 1800 T r) 1620 T




7. Kakoe u3 npuBeAEHHBIX 3HAUYCHUI MOXKET BBIPAXKATh CHITY?

a) 800 xr/m* B)2kr  6)50cMm r) 30 MH

8. [Ipyxuna npu geiicteuu cuibl B 20 H pactsnynaces Ha 20 cm. KakoBa sxE€cTKOCTb NPY:KHHBI?

a) 1 H/m 0) 4 H/m B) 9 H/™m r) 100 H/m

9. Hacoc 3a 10 MumyT BhiKaunBaer Boay 0Gsémom 5 M°. [y6una komozua 6M. KakoBa MOIIHOCTh ABHraTels Hacoca?

a) 50 kBt B) 0,5kBr 6)5 kBt r) 3kBr

10. HemogBImKHBIM GJIOKOM PaBHOMEPHO MOAHMMAIOT IPY3 Maccoil 2 Kr Ha BBICOTY 2 M, 3aTpaunBas 1600/x. Berancinte KII1J1 6moka.
a) 95% B) 88% 6) 90% r) 75%

11. Mesx/y MOJIeKy/IaMH B BEIIECTBE CYIECTBYET. ..

a) IPUTSDKCHUE B) HE CYIIECTBYET HI NPUTSHKCHUS, HU OTTAJIKUBAHUS

6) OTTAIKMBaHKE T) IPUTSDKEHHE U OTTAJIKHBAHHE

12. Slmmk Becom 0,96 kH mmeeT rutommazp omnopsi 0,2 M. Beluncnure JIaBJICHHE SAIIUKA.
a) 4800 ITa B) 13500 ITa 6) 135 I1a r) 480 I1a

13. Kycok amoMunms Maccoit 0,5 Kr Orpy3uiIi B kepocus. UeMy paBHA BelHuMHA APXHMEIOBOi CTbl? ( IIOTHOCTH Kepocua 800 kr/m’;
mnoTHOCTH amoMuams 2700 kr/v’)

a) 5H B)35H 6)15H r)0H

14. TepeuncieHs! JieTaTelbHbIE allIapaThl, IPUMEHseMble B BO3yXoIUIaBaHuu. Kakoii Ha3BaH omr604HO?
a) aspoctaT  0) cTparocTar  B) AUPHKaOIb r) camousér

15. KakoBo ycioBue miaBaHus Tea?

a) Fa>mg B)mg=0 6) Fa<mg r) Fa=mg

Yacrb 2
1.JImuna oxHol Oakrepru 0,5 MkM. CKOJIBKO TaKuX OaKTepHil YI0XKUIOCH OBl BIUIOTHYIO Ha JIHHE 1 cM.
2. TpakTop 3a niepBbie 5 MuH mpoexai mytb 600 M. Kakoit myts o npoiiaér 3a 0,5 yaca, IBHrasich ¢ TOH e CKOPOCTHIO.
3.CKoJIBKO OTpeOyeTCs KeIe3HOAOPOKHBIX HucTepH s nepeBo3ku 1000 T HedTH, ecii BMECTUMOCTB Kax0it 50 m® (iotrocTs Hedrr 800
kr/M’)?

Yacrb 3
1. Myxa JIeTuT co ckopocTh 18 kM/4. Beipasure 3Ty cKopocThb B cM/c; M/c. TlocmeHio n3o0pasuTe rpaguueck (CTPENKOi), mojaras, 4to
MyXa JIETUT C BOCTOKA Ha 3amaj
( macmurab: 1m/c — 0,5 cm).
2. 3a xaxpie 15 B3J0X0B, KOTOPBIE JeNaeT YeJOBeK B 1 MUH, B €ro JErkue nocTynaer Bo3ayx oobémom 600 cM’. BBIMHCIUTE 06BEM U Maccy
BO3.yXa, IPOXOJISAIIETO uepes JIErkue ueoseka 3a 1 yac ( mioTHocTs Bo3myxa 1,29 Kr/Ms).
3. Tonmumua b1 TakoBa, 4to NEN BeIaepxuBaeT nasinenue 90k[1a. [IpoinéT au mo s3ToMy JIbAY TPAKTOP Maccoii 5,4 T, eciy OH onupaeTcst Ha
ryCeHUIbl 00uIel miomaasio 1,5 M.



4. TToueMy B >KMAKOCTHBIX OapoMeTpax UCIOJIb3YIOT PTYTh, a HE BOAY?

Bapuanr 2
1.Bbibepr BepHOE COOTBETCTBHE (PU3NUESCKON BEIMYMHbI M €AHHULIBI H3MEPECHHUSL:
a) junHa, cekynna (c) 0) Bpems, metp (M)
B) 00b&M, KyOnueckuit metp (M°)  r) Temmeparypa, MIJUIAMETp (MM).
2. Kaxoe U3 MpUBEAEHHBIX HIDKE QH3MYECKHX SBJICHUH HE OTHOCHUTCS K TEIIOBBIM

a) KUMECHUE BOJABI  B) TOPEHHE CBEYHM 0) TasHHUE JIbJa T) JIEIOXO0T
3. Kakoe 13 npuBeI€HHBIX 3HAYEHUH MOKET BBIPAKATh 00BEM JKUIKOCTH?
a) 300 mx B)60c 6) 100 oM r) 3 kM

4. Toe3n anmunoi 240 M, IBUrasiCh paBHOMEPHO, MPOIIEN MOCT aarHON 360 M co ckopocThio 5 M/c. CKOJIBKO BpEMEHH JIBHTAJICS TI0E3]1 10
Mocty?

a)lmun 6)48c B)72c¢ r1)2MuH

5. Ecnu Ha Teno He JeHCTBYIOT Apyrue Tena ,T0 OHO...

a) HaXOIUTCS B IIOKOE 6) JBIKETCS B) IBIDKETCS C M3MEHSIIOIICHCST CKOPOCTHIO

I') HAXOIUTCA B TIOKOE WJIH JBIKETCS PABHOMEPHO MPSIMOIHHEHHO

6. Cromnbko kr copepxar 0,75 T

a)0,75kr 6)7,5xr B)75kr 1) 750 kr

7. Bec MMeeT eAMHUITY H3MEPEHHS. ..

a) Macchl B) CKOPOCTH  0) CHIIBI T) TUIOTHOCTH

8. PribonoBHas necka sxxéctrocthio 0,5 kH/M mpu moausaTHY BBepX pbIObI Maccoit 200 r yaimuHseTcs Ha. ..
a)dcm 6)0,4m  B)dmMm r) 0,4 cm

9. Kakyro paboty coBepliraer KoHbKOO@KeIl Ha qucTaHiu 1 kM, nmpeogoneBas cuity Tpenust SH

a) 200 [Tk B) 5000 /Lx  6) 500 [Tk r) -5000 ¢

10. Hacoc 3a 10 MuHYT BBIKa4HMBaeT BOLY 00BEMOM 5m°. T nyOrHa koJofa 6 M. KakoBa MOIITHOCTB IBHTaTelIsl Hacoca.

a) 50 kBt B)0,5kBr ©0) 5Bt r) 3 kBt

11. HemogBmKHBIM GJIOKOM PaBHOMEPHO MOAHMMAIOT IPy3 Maccoii 2 kr, 3arpaunBas padoty 1600 Jx. Berauciure KI1/] 610xa.
a) 95% B) 88% 6) 90% r) 75%

12. Diidpenera Gawmns B [apike omupaercst Ha rpyHT mwiowmansio 450M2 u oxasbiBaer asienue 200 k[la. Onpeneute Bec GAIIHH.
a) 1000 H B) 90000kH 6) 200 xITa r) 1000 t

13. Ha Kakoii riy6HHe JaBieHue BOIb! B Mope coctapmser 412 xI1a? ( mroTHOCTS Mopckoii Bomer 1030 kr/n®)

a) 30 m B)50M 6)40m r) 100 m

14. Yemy paBHa apxuMe0Ba CHiIa B Boje Tena 00bémMom 50 em®?
a)50H 6)05H B)5xH r)51la



15. B kakoM COCTOSTHUHM MOKET HaXOAUTHCS PTYTh?
a) ’KuaKoM 0) TBEPAOM B) ra3000pa3sHOM T) BO BCEX TPEX COCTOSIHHUSIX
Yacts 2
1.Kakoii AnHBI OyIET 1M0JI0Ca, COCTOSIIIAst U3 KYCOUKOB ILTOMIa b0 1 oM?, BBIPE3aHHBIX U3  JIMCTA TUIOMIAABIO 1m%?
- Macca nycroro cocyna pasaa 560 r. Korna ero nenikowm 3amojHiuIn OSH3UHOM, ero Macca crajia pasHa 3,4 kr. KakoBa BMECTUMOCTB
cocyna?
- OmpezenuTe Maccy TeIEBU3HOHHOM OaHu B MockBe, eciu ruiomans e€ gpynmaamenta 1940 MZ, a nasienne 162 xlla.
Yacts 3
1.Ompenenute Tpy30MOAbEMHOCTS PE3UHOBOI o1k BogomsMmetneHnem 600 H, ecnu e€ macca 54 kr.
2. B TonnuBHbII Gak BMecTMOCTHE0 100 11 HanuTo roprouee miotHocTsE0 0,85 r/em’. Onpenemute Maccy roprodero B 6axe. Kakoit myTs
MpoeIeT aBTOMOOMIIB MOCIIe 3anpaBku roprounm, eciu 10 kr toruimBa xBaraet Ha 100 km?
3.I1naBaroiee TeI0 BHITECHSET KepocuH 00béMom 120 em’. Kakoit 06bEM BOJIBI OyIET BBITECHSATE 3T Teno? ( II0THOCTE KepocuHa 800 KF/MS;
mIoTHOCTH Bobl 1000 KF/M3).
4.Ha xoHuax peryara aeiictytot cuisl 2 1 18 H. [lnuna peryara 1m. [1e HaxoauTcs TOUKa OIOPBI, €CIIU PhIYar B PABHOBECUH.
8 kJiacc.

1 Bapuant
UHCTPYKIUSI o BLINOJTHEHHIO HTOTOBOTO TECTA.
K xaxxaoMy 3aJjaHuI0 JaHO HECKOJIBKO OTBETOB, 3 KOTOPBIX TOJILKO OJJMH BEPHBIH OTBET.
Yactb A BeIOEpUTE OJUH IPABUIIBHBIA OTBET

1.KakuM crocobomM MOMKHO H3MEHUTH BHYTPEHHIOK SHEPTUIO Tea:
a) HarpeTh ero;

6) MOAHATH €ro Ha HEKOTOPYIO BBICOTY;

B) IIPUBECTH €TI0 B [BUKECHHE;

I') U3MEHUTH HEJb3SL.

2. Kakoii Bz Teruronepeadu ConpoBOKAAETCS IEPEHOCOM BEIeCTBa?
a) TeIUIONPOBOJHOCTS;

0) KOHBEKIIHS;

B) H3JIy4CHHE;

T) BCEMH TPeMs CIOCO0aMH [IepeYrCICHHBIMHU B OTBETax a-B.

3. Kaxas dusuueckas Benuuuna o6o3Hauaercs 6ykBoit A u umeer pasmepHocTs JIx/kr?



a) yIenbHas TEMI0EMKOCTb;

0) yaenbHas TEIJIOTa CrOPaHusl TOTLINBA,;
B) y/leJIbHas TEMUIOTA [LUIABJICHUS;

r) yzenbHas TerIoTa napooOpasoBaHus.

4. McnapeHue npouCcXoauT.. .

a) npu r000it Temneparype;

6) npH TeMnepaType KUMEeHHS;

B) TIPH ONPE/ICNICHHO TeMIepaType Iisi KaKI0| XKUIKOCTH;
r) mpu Temmeparype Boiue 20 °C .

5. Eciu Tesa B3aUMHO IPUTATUBAIOTCS, TO 3TO 3HAYUT, YTO OHM 3aPSKEHBI ...
a) OTPULIATEIIEHO; 0) pa3HOUMEHHO; B) OJHOMMEHHO;  T) HOJIOKUTENBHO.

6. ConpoTUBIIEHHE BEIYUCIAETCS 110 GopMyIIe:
a) R=I/U; 6)R=UIl, B) R = U*l; T) TIPaBHIBHON (HOPMYIIBI HET.

7. VI3 KaKoTo MOJIK0Cca MarHuTa BBIXOIST JIMHUU MarHUTHOTO TI0JIsA?
a) U3 CEeBEPHOTO;

0) W3 I0)KHOTO;

B) U3 000UX IOJIFOCOB;

I) HE BBIXOJIT.

8.Ecnu anexTpuyeckuii 3apsi JBHIKETCS, TO BOKPYT HErO CYIECTBYET:

a) TOJIbKO MarHUTHOE TOJIE;

6) TOJIBKO DJIEKTPUUYECKOE MOJIE;

B) M 3JIEKTPUUECKOE ¥ MarHUTHOE T1OJIE;

I') HUKaKOTO TIOJIS HET.

9. M3BeCcTHO, YTO yIJIbl OTPAXKEHUS CBETOBBIX Jiyueil coctaBiisiioT 20° u 40°. UeMy paBHBI UX YIIIbI MAJACHHS?
a) 40°u 80°

6) 20°u 40°

B) 30°wu 60°

r) 20°u 80°

10. Cxonbko (oxycoB uMeeT coduparommas uH3a? Kak oHU pacronoKeHbl OTHOCUTEIBHO JIUH3BI?



a) JIBa; Ha ONTHYECKON OCH CUMMETPUYHO 110 00€ CTOPOHBI JINH3BI
6) OxuH; Ha ONTHYECKO OCH Hepe]] TNH30M

B) O/IiH; HA ONITHYECKOM OCH 38 JIMH30M1

r) JIBa; 32 IMH30/ Ha pa3HbIX PACCTOSIHUAX OT Hee

Yactp B 3ammuTte GopMynny 1 BeIOepUTE IPaBUIBHbIA OTBET

11. Vaenbnas temwioemkocts kuprnuya 880 kx / (xr - °C) . Kakoe KOJIMYECTBO TEIIIOTHI OTPEOYETCs ISl HArPEBaHKs OJJHOTO KHPITHYa
maccoii 1 kr na 1 °C.
a) 8800 Ix  6) 880 x/Ix B) 880 x r)88 Ik

12.Jlamria, COMpOTUBIICHHE HUTH Hakana kotopoii 10 Om, BkittoueHa Ha 10 MuH B 1iemb, rae cuia Toka paBHa 0,1 A. CKoJIbKO SHEpruu B Heit
BBIJICTHIOCE.

a) 1 JIx; 6) 6 I B) 60 JIx; r) 600 JTx.

13. Cuna toka B namre 0.8 A, nanpsbkenue Ha Heit 150 B. KakoBa MOIIHOCTS 3eKTpryYecKoro Toka B namre? Kakyro paboTy OH COBEpILHT 3a
2 MHH ee TOpeHHs?

a) 120 Bt; 22,5 x/[)x  6) 187,5Bt; 14,4 x/x  B) 1875 Bt; 14,4 xJlxx 1) 120 Br;14,4 x][%¢

14. JTea mpoBoaHuka conporusieHdeM R1 =100 Om u R2 = 100 OM coeanHeHbl napanieabHo. YeMy paBHO HX 00lLIee CONPOTUBIICHUE?
a) 60 Owm; 6) 250 Owm; B) 50 OMm; r) 100.

15.OnpezienuTe ONTHYECKUE CUITBI JIHH3, (POKYCHBIE PACCTOSIHUS KOTOPBIX 25 ¢M 1 50 cm.
a) 0.04 mrp u 0.02anTp;  6) 4 murpu 2 mutp  B) 1 anrpu 2 antp 1) 4 morp v 1 antp

Yacts C 3anmummTe pemeHne 3a1aq.

16. CxoIbKO SHEpIHU U3pacXo0BaHO Ha HarpeBaHue Boasl Maccoil 0,75 kr ot 20 10100 °C u nocnenyromiee odpaszoBanue mapa Maccoit 250 r?
(Y menbHas TemnoeMkocTs Boasl 4200 Ik / kr - °C , yaebHas TeIIoTa apoodpasoBanms Boasl 2,3 » 10° Jhx/kr )

. 2 2
17. Hanipsixenue B xkene3noM npoBoaauke auHoi 100 cm u cedenrem 1 mm“ paBHo 0,3 B. YensHoe conporusienue xenesa 0,1 Om - MMm“/M.
BeraucinTe cuily ToKa B CTaIbHOM IPOBOTHHUKE.



BapHaHT
HNHCTPYKIMUSI no BbINOJHEHHIO HTOTOBOI0 TECTA.
K xaxxjoMy 3aaHuIO 1aHO HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJBKO OJUH BEPHbII OTBET.
YacTp A BEIOCpHUTE OJHMH IIPABUIIBHEINA OTBET

1. BHyTpeHHSIsI SHEPIUsl TEN 3aBUCHT OT

a) TerIoBOTO JBMXSHHS YaCTHII, U3 KOTOPBIX COCTOUT TEJI0

6) BHYTPEHHETO CTPOCHHS

B) KOJIMYECTBA MOJIEKYJI, BXOJSIINX B COCTAB Teja

I) MOTEHIMATLHONH U KHHETHYECKON SHEPruH BCEX YACTHI] TeNa

2. B BakyyMe 3Heprust nepenacTcs

a) U3IyYeHHeM; 0) KOHBEKIMEH, B) TEIIOMPOBOIHOCTEIO; T) APYTHM CIIOCOOOM

3. Kakas ¢usnueckas BeanurHa o003HayaeTcs OykBoi L 1 umeeT pazmepHocTh Jx/Kr?

a) yzesbHast TEIJIOEMKOCTb; 0) y/ebHas TeIIOTa CrOPaHUs TOILINBA;

B) yZeJbHas TEIUIOTA [UIABJICHHS; T) y/elbHas TEIUIoTa MapooOpa3oBaHusL.

4. Ilpu KpHUCTAIUIN3ALUK TeMIIepaTypa TBEPIOIO Tena ...

a) yBellMYMBaeTCs; 0) yMEHBINAETCS; B) HE M3MEHSETCsSl; T') 3aBHCHT OT MacChl TeJa.

5. Ecnu 3apspKeHHbIE Tella B3aUMHO OTTAIKUBAIOTCS, TO 3TO 3HAYUT OHU 3apsDKEHBI

a) OTPHIATENbHO; 0) PA3HOMMEHHO; B) OJJHOMMEHHO; T) MOJIOKHUTEIBHO.

6. Cruta TOKa BBIYUCIIIETCS 10 popMmyIte:

a) | =R/U; 0) 1 = U/R; B) | = U*R; I) MPaBWIBHON HOPMYIIBI HET.

7. UTo CiIy)KUT KCTOYHUKOM MAarHUTHOTO IOJIS MOJIs?

Q) JMEKTPUYECKUii TOK  0) MONOXKUTEIbHbIN AEKTPUUSCKH 3apsi

B) OTPHIATEIIBHBIN AICKTPUUSCKHH 3apsi]  T) JF000H AJIEKTPUUCCKHIT 3apsiz

8. Kakue mecTa MocTOsIHHOrO MarHUTa OKa3bIBalOT HanOoIbIIee MarHuTHOE neiicterue? Kak ux Ha3pIBaroT?
a) UX KOHIIBI; FOXKHBINA U CEBEPHBII MOMIOCHI 0) HaXOSIINECs B CEPEANHE MArHHUTA; MOJFOCHI
B) BCE MeCTa OKa3bIBAIOT OJAMHAKOBOE JEICTBHE T) CPELH OTBETOB HET HPABUILHOTO

9. Y16l nageHus IBYX CBETOBBIX JIydeil Ha 3epKaJIbHYIO ITOBEPXHOCTH paBHBI 70° 1 20°. UeMy paBHBI MX YIJIBI OTPAKCHUS?
a) 70°u 20° 6) 20° u 70° B) 90° u 50° r) 50° u 90°

10.EcTb 111 HOKYCHI y pacCenBAIOIICH JIHH3bI?

a) Her, Tak kak OHa OTKJIOHSIET CBETOBBIC JIy4H OT ONTUYECKOH OCH

6) [a, oiHaKO PacIoIOKEHBI OHM HE CHMMETPHYHO OTHOCHTEIBHO JTHH3BI

B) Jla, HO OHU — MHHMBIE, HAXOSITCS 110 00 CTOPOHBI JIMH3BI Ha PABHBIX OT HEE PACCTOSIHUAX
r) [Jla, HO OJIMH MHUMBbIH [IEpe]| IUH301 HA ONITHYECKON OCH



Yacrs B 3amimure Gpopmyny u BeiOepuTe npaBUIbHBINA OTBET

11. Kakoe KOJIMYECTBO TEIUIOTHI MOTpebyeTes st HarpeBanust 10 kr meau Ha 1 °C?
Vaensnas temnoemrocts Meau 400 Ix/kr * °C.

a) 40 JTx; 6) 400 Ix; B) 4000 [Tx; r) 40000 [Tx.
12. IpoBoanuk obnanaer conporusieHreM 80 Om. Kakoe koiruecTBO TeIUIOTHI BeIACIUTCs B HeM 3a 10 ¢ npu cuie Toka 0,3 A?
a) 7,2 JIx; 6) 72 Ix; B) 720 JIx; r) 72 xJIx.

13. B npoBoanuke conpoTuBieHrueM 15 Om cuia Toka paBaa 0,4 A. KakoBa MOITHOCTH JIEKTPUUECKOT0 Toka B HeM? UeMy paBHa paboTa
TOKa B 3TOM IIPOBOJHUKE, coBepiieHHas 3a 10 Mun?

a) 2,4 Br; 1,44 x]1x 6) 6 Br; 3,6 xJIx B) 6 Bt; 60/ r) 2,4 Bt; 24 I

14. J1pa npoBouuka conpotupieaneM R1 = 150 Om u R2 = 100 Om coemHeHbI mocieoBaTenbHo. UeMy paBHO UX 00Iee COMPOTHUBIICHHE?
a) 60 Owm; 6) 250 Ow; B) 50 OMm; r) 125 Om.

15. Onruueckue cuitbl JIUH3 paBHbl 5 autp u 8 nutp. KakoBsl HX POKYCHBIE pacCcTOSHUSA?

a) 2mMul25m 06)20cmul25cm B)2cmu l25cm r)20mul25m

Yactp C 3anummre peuicHue 3agauu

16. CkONIbKO DHEPIHHU BBIISIUTCS IPH KPUCTAIUIU3ALMH U OXJIAXKIEHUH OT Temrepartypsl riasieHus 327 °C no 27 °C CBUHLOBOM MJIaCTHHbL
pasmepom 2 - 5 - 10 em? (Y aenmbHast Terutora Kpucrautusaruu csunia 0,25 - 105 Jhx/kr, yaenbHas TermoeMkocTs Boasl 140 Jix/kr - °C,
mIoTHOCTh cBuHna 1130 kr/m3).

17. Cuna ToKa B CTaJbHOM MPOBOAHKKE MTHHOM 140 cM ¥ IIOIIAbO TOIEPEIHOTO CCUCHHS

0,2 MM? pasna 250 MA. KakoBo HanpspkeHHe Ha KOHI[aX 3TOro NpoBoaHUKa? Y nenbpHoe conpotusienue cranu 0,15 Owm - MMZ/M.

9 kmace.
KonrponpHas pabota
Bapuant Ne 1
Yacts A
1. Ha pucyHke npejcraBiieH rpaduk 3aBUCHMOCTH MOJYIISI CKOPOCTH V OT BpeMeHH t [T Telna, ABIDKYIIErocs NpsMOINHeHo. PaBHOMepHOMY
JIBHOKEHHIO COOTBETCTBYET y4aCTOK



A) AB b) BC B) CD I') DE

2. Kamens, monOpoIIeHHBIH BBepX B Touke 1, cBOOOIHO majsaeT Ha 3eMimo. Tpaekro- pYSL IBYDKCHHS KaMHS CXEMaTHYHO
n3obpaxkeHa Ha pucyHke. TpeHue npenedpexumMo Mano. Kunernueckas sHeprust KaMHS UMeeT

A) MakCHMalIbHOE 3HaYeHHE B MOJIOKEHHH 1

B) MakcuManpHOE 3HAaYCHHE B TTOJOKCHUH 2

B) oxmHaKoBoe 3HaYCHKE BO BCEX MTOJIOKEHHUSIX

I') MakCHMaJIbHOE 3HAYCHHUE B [OJIO0KEHHH 4

3. Tloesn uepes 10 ¢ nocie Hayana ABIKEHHS npuodpeTaet ckopocts 0,6 m/c. Uepes KaKoe BpeMsi OT Havaia JBHKCHHS
CKOPOCTb M0€3/]a CTaHeT paBHa 3 M/c?

A)50 ¢ B)30c¢ B)40c I35¢

4. ABTOMOOWJIb 32 2 MHH YBEITHYMI CKOPOCTB ¢ 18 km/4 10 61,2 kM/4. C KaKiUM YCKOPEHHEM JBUTAIICS aBTOMOOHIIb?

A) 0,1 m/c? B) 0,2m/c? B) 0,3 m/c? I 0,4m/c?

5. PaccmoTpute prcyHOK.
3aBHCHMOCTb KOOP/HHATHI IPY30BHKA OT BPEMEHU HMEET BH/L

A) x =100 - 10t (m) B) x = 300 (m)
B) x = 300 — 20t (m) I') x = 300 + 20t (m)
6. C xaKkoii CHJIOI MPUTATHBAIOTCS J1BA aBTOMOOWIISI MaccaMu o 1000 kr, Haxoasmuecs Ha

paccrosiaun 1000 M oMH OT Apyroro?

A)6,67010MH  2)6,670110°H 3)6,67H 4) 6,67110°H

7. UeMy paBHO U3MEHEHHE UMITJIbCa TeJla, €CIU Ha Hero AeiictBoBana cuia 15 H B reuenuu 0,2 ¢?

A) 3kr* m/c B) 75 xr * m/c B) 15 kr * m/c I') 30 xr * m/c

8. 1o rpa¢uKy 3aBHCHMOCTH KOOP/MHATHI KOJIEOIIOIIErocs Teja OT BpeMeHH (CM. pucyHoKk2) OnpeenuTe nepHo KoaebaHui.

A.4c; B.6¢c; B.8c¢;

9. JlnuHa xonebaHuil 3BykoBOH BOIHBI paBHa 17 cM. CkopocTs 3ByKa B Bo3ayxe 340 m/c. [lepuon konebanuil B 370l 3ByKOBOI BOJIHE paBeH



A)05mMc B)2mc B)5mc  T)50mc

10) Kakum mapamMeTpoM 3BYKOBBIX KOJIEOAHHUH OmpenensieTcsi [pOMKOCTh 3ByKa?

A) gacrotoit  B) mepuomom B) ammmtymoir  I') CKOPOCTBIO paciipoCTpaHEeHHs
11. Kakas yactuia X BBIACISACTCS B PEAKLUH?

A) 351eKTpOH B) weiirpon B) mpoton  TI') anbda-vyacruna
12. Ilpu a- pacnaze siapa ero 3apsiioBOe YUCIO
A) yMeHbIIAeTCst Ha 2 HHHLIBI b) yBennunBaercst Ha 2 IMHHLIBI
B) ymeHburaercst Ha 4 AMHUIBI TI') yBennuuBaeTcst Ha 4 eIMHULBI
Yacte B
13. JInst KaXkA0ro (U3MYECKOro MOHSTHS U3 IIEPBOTO CTONIOIA MOAOGEPHTE COOTBETCTBYIONINIT IPUMEp U3 BTOPOro CTOI0NA. 3alHIIHTe B Ta0-
JIUIly BIOpaHHbIE M (PBI O COOTBETCTBYIOIUMH OYKBaMH. 3allUIIUTE B OTBET LU(PHI, PACHIOJIOKHB UX B IMOPS/IKE, COOTBETCTBYIOIIEM
OyKkBam

OU3SNMYECKUE ITIOHATHSA | IIPUMEPBI

1) pacnipocTpaneHune 3amaxa OACKOJIOHA B KJIACCHOH KOMHATe

2) cuctema oTcuéra

3) Temmeparypa

4) MeH3ypka

5) maBiieHue raza B 3aKpHITOM COCYJIC IPH HArPEBAHUH YBEIHUNBACTCS

A) dusuyeckas BenuuMHa

B) dusnueckoe siBnenune

B) ¢usnueckuii 3akoH
(3aKOHOMEPHOCTB)

14.14.
A) Macca JIyust npumepso B 81 pa3 mensiie maccsl 3emutu. Ecnu 3emutst nputsirusaet JIyHy ¢ Cuitol, paBHoO# o Moxyiio F, To Jlyna nputsi-
rMBaeT 3eMIIIO C CHJIOH

1) 2) 3) 4 F
B) MaccuBHBIi Tpy3 MoJBeIIeH Ha TOHKOM HuTH 1. K rpy3y HmpHKperuieHa Takas ke HuTh 2. ECIIi MeIICHHO TSHYTH 3a HUTH 2, TO 000pBETCS
1) Toneko HATE 1 2) TosbKO HUTH 2 3) HUTH 1 ¥ HUTH 2 OJTHOBPEMEHHO

4) m160o HUTH 1, 16O HUTH 2 B 3aBUCHMOCTHU OT MAaCChI Ipy3a
15. Ha pucynke npezactasieH ¢pparMeHT Ileproqudeckoil CHCTeMbl XUMUYECKHX IEMEHTOB.



Hcnonb3yst naHHbIe TaOIUIBI, BBIOSPUTE U3 HPEATOKEHHOTO MEePeyHs 1Ba BEPHBIX YTBEPIKICHH. YKaKUTE UX HOMepa.
1) Snpo pryru comepkut 80 MPOTOHOB. 2) Sapo 3010Ta conepxut 197 HEHTPOHOB.
3) PagnoaxtuBHOE IpeBpatieHne siapa cBUHNA-212 B siapo BrucMyTa-212 conpoBOKAaeTCsI HCITyCKaHUEM TOJIBKO - H3IIYYCHHSI.
4) Pajn0akTHBHOE MpeBpalieHue sapa BucmMyTa-190 B sapo tamiusi-186 conpoBokaaeTcst HCIyCKaHUEM O- YaCTULIBL.
5) Slxpo nosonus conepkut 84 HelTpoHa.
Yacts C
16. Iepessiauyto kopoOKy Maccoit 10 Kr paBHOMEPHO U PSIMOJIMHEHHO TSAHYT 110 TOPU30HTAIBHOMN JOCKE C IIOMOIIBI0 TOPU3OHTAIBEHO PaCcIo-
JI0KeHHOH npyxuHbL. Koadduument tpenus pasel 0,4; yuiuaenue npyxunsl 0,2 M. UeMy paBHa )XECTKOCTB MPYKUHBI?

17. Onpenenute medeKT Mace sipa H30ToMa AeHTepHs (TSKENTOTO BOZOPO/IA) M €TO SHEPTHIO CBA3H. Macca poToHa IPHOIM3UTETEHO
paBHa 1,0073 a.e.m., Heitpona 1,0087 a.e.m., sapa neiitepus 2,0141 a.e.m., 1 a.e.m. = 1,66 « 10 2T k.

Bapuant Ne 2
Yacts A

1. Ha pucyHke npezcTaBieH rpaduk 3aBHCHMOCTHU IIPOEKIHU CKOPOCTH Vyx OT BpEMeHU t [T Terna, ABIKYIIerocs

no ocu OX. MakcuMaIbHOE 110 MOJIYJIIO YCKOPEHHE Tello UMeJI0 B HHTepBajle BpeMEHHI

A) orOmolc B)orlmo3c

B) or3mo4c I') ordno6¢

2. Teno, OPOLIEHHOE BEPTUKAJIBHO BBEPX C IIOBEPXHOCTH 3€MJIH, AOCTHIAET HAMBBICLIEH TOUKH U IafaeT Ha

3emito. Eciiu conpoTuBiieHne Bo3/yxa He yIUTHIBATh, TO MOJIHAS MEXaHWYECKasl SHEpPrHs Tela

A) MakcHManbHa B MOMEHT JJOCTH)KCHHSI HAUBBICIIEH TOYKU

B) MakcuMapHa B MOMEHT Hadana ABIKEHUSI

B) oannakoBa B J1r00ble MOMEHTBI ABHIKEHHS Tela
') MakcHMaJIbHa B MOMEHT I1aJICHUsI Ha 3EMJII0
3. Tponneitbyc, ABMKYIIMIHCSA CO CKOPOCTBIO 10 M/C, TIPH TOPMOXKEHMHU OCTaHOBHIICS Yepe3 5 ¢. Kakol myTh OH IpOILeN mpy TOPMOKEHUH,
€CIIM JIBUTAJICS pABHO3aMEUICHHO ?

A) 2m B)5w™m B) 10 m I 25Mm
4. ABTOMOOHITb 32 2 MUH YBETHYUI CKOPOCTH ¢ 36 kM/4 110 122,4 km/4. C KaKUM YCKOPEHHEM JBUIANICS aBTOMOOHIIE?
A) 0,1 m/c? B) 0,2m/c? B) 0,3 m/c? I) 0,4m/c?

5. 3aBHCHMOCTD KOOP/IMHATHI OT BPEMEHH JUTS TENA, JBMIKYIIETOCS TIPSAMOIMHENHO, nMeeT Buj X = 150 — 15t. D10 Teno maBukercs
A) n3 Touku ¢ koopauHatoit 15 M co ckopoctsio 150 M/c B monoxuTensHOM HarpasieHnn ocu OX.

B) u3 Touku ¢ koopauHaroii 150 M co ckopocThio 15 M/c B most0xkuTEBHOM HanpasieHuu ocu OX.

B) u3 Touku ¢ koopauHatoit 150 M co ckopocThio 15 M/c B oTpuIaTespHOM HanpasieHud ocu OX.

I') u3 Touku ¢ koopauHaToit 15 M co ckopoctsio 150 M/c B oTpraTensHOM Hampasieann ocu OX.

6. C xakoif cuytoif mpuTATMBaroTCs Ba aBToMobmis Maccamu no 2000 kr, Haxonsmuecs Ha pacctosaun 2000 M oiMH OT Apyroro?



A)6,67710"H  B)6,67010°H B) 6,67 H I) 6,67[10°H

7. Yemy paBHO M3MEHEHHE MMITYJILCA TENA, €CIIU Ha Hero neictoBana cuina 20H B Teuennu 0,3 ¢?

A)6kr*m/c B)75kr*wm/c  B)23kr*wm/c T)20«kr * m/c

8. Tlo rpauky 3aBUCMMOCTH KOOPAMHATHI KOJIEOIIOLIEr0Cs TeMa oT BpeMeHH (cM. pucyHok2) OmpeaenuTe nepuo | KoneGawuii.
A.4c; B.6¢; B.8¢;

9. Jlnnna xoneGannii 38yKoBoi BoHbI paaa 17 cm. CkopocTs 3ByKa B Bozmyxe 340 m/c. YactoTa KoneGanuil B 3TOM 3ByKOBOIi BOJIHE PaBEH
A)05xI'ny  B)2xI'm B)5«l'n I') 50 xI'x

10. 3ByKOBbBIE BOJHBI MOTYT PACIIPOCTPAHSTHCS

A) B ra3zax, )HUIKOCTSIX U TBEPIBIX TeNax B) TosbKO B TBEPABIX TEIax

B) TOJIBKO B JKHAKOCTSX I') TonbKO B rasax

11. Kakas qacTuia B3aHMO[[CﬁCTByCT C AApOM aJItOMHUHUS B smepHoﬁ peakunu ?

A) npoToH B) anexrpon B) HeiiTpon I') a-gactuma
12. B cooTBercTBHE ¢ MOJENbBI0 aToMa Pesepdopaa
A) s1p0 aTOMa UMEET MaJlble 110 CPABHEHHIO C aTOMOM PasMephbl
B) sapo aToMa uMeeT OTPUIATEIbHbIH 3apsi]
B) simpo aToma uMeeT pa3Mepsl, CpaBHUMBIE C pa3MepaMu aToMa
I') si1p0 aTOMa MPUTSTHBACT (- YACTHUIIBI
Yacte B
13. Jlns kax10ro pU3HIECKOro MOHATHS U3 IEPBOTO CTOJIONA TOAOEPUTE COOTBETCTBYIOIIMH PUMEP U3 BTOPOTO CTOJIONA. 3amuiuuTe B Tad-
JIMIYy BEIOpaHHBIE IIU(PHI IIOA COOTBETCTBYIOIINMHY OyKBaMU. 3allMIINTE B OTBET IM(PHI, PACIIONIOKHB UX B IOPAIKE, COOTBETCTBYIOIEM
OyKkBam

OU3NYECKUE IIOHATHUA | IIPUMEPBI

1) unepuuanpHas cucTeMa oTcuéra

A) dusnueckas BenmInHA 2) BceM TenaMm 3emitst BOIN3H CBOCH MOBEPXHOCTH COO0IIAeT
b) dusnueckoe sipienue OJIMHAKOBOE YCKOPCHHE
B) dusnueckuii 3akon 3) My, BBIMYLIEHHbIN U3 PYK, 8Ja€T HA 3EMIIIO

(3aKOHOMEPHOCTB) 4) cexyHmomep

5) cpennsist CKOPOCTh

14.14.
A) Cuna TArOTEHHS MEXIY IBYMs OJJHOPOJIHBIMH IIAPAMH YBEIHUHTCS B 4 pasa, eciii Maccy KaxI0ro U3 IapoB
1) yBenmnuuts B 2 pasa 2) yMEHBIIUTD B 2 pasza

3) yBennuuts B 4 pasza 4) ymeHbIINTS B 4 pa3a



B) PaccrosiHue MeXIy LEHTPAMH [IBYX OJHOPO/IHBIX IIIAPOB YMEHBIIMIH B 2 pa3a. Cuiia TSArOTEHUs MEXILY HUMU

1) yBenuumnacs B 4 pasa 2) ymeHbIIMIIach B 4 pasa

3) yBennumtace B 2 pasa 4) ymeHpIINIACh B 2 pasa

15. Ha pucyHke nokasaHna cxema LEMOYKH PaIHOAKTUBHBIX NIPEBPALIECHHH, B PE3YIIBTaTE KOTOPOH U30TOII TOPHUS [PEBPAILACTCS B U30-
TOM paHs

Kaxwue yTBepskIeHUs COOTBETCTBYIOT JaHHOH cxeMe? 113 IpeaIoxkeHHOTo epeydHs YTBEP K ICHHIH
BBIOCPUTE J1Ba IIPABUIIBHBIX. Y KOKHUTE HX HOMEpa.

1) Yactuna X sBiseTcs P-4acTHIEH, TO €CTh SJIEKTPOHOM

2) Yactuna X sABISIETCS 0-4aCTHUIICH, TO €CTh SIPOM Telust
3) Yactuua Y siBisietcs: B-4acTULEH, TO €CTh MEeKTPOHOM
4) Yactuua Y sBISETCS 0-4aCTHLICH, TO €CTh SAPOM Telus
5) Yacruua X sBiseTcst IPOTOHOM, & 9acThia Y — MO3UTPOHOM

Yacts C

16. [lepestanyio Kopo6Ky Maccoit 10 KT paBHOMEPHO U MPAMOJIMHENHO TSHYT 110 TOPU30HTATIBHOM IEPEBAHHOM OCKE C TOMOMIBIO
TOPU30HTAJIBLHOM MPYKUHEI skécTKocThIo 200 H/M. Y mimuuenue npyxuns! 0,2 M. Yemy paBeH K03(OPUIHEHT TPEHUS KOPOOKH 110 JOCKe?

17. Onpesenute SHEPTHUIO CBA3M SAPA IUTHSA . Macca npotona npubnusurensHo pasHa 1,0073 a.e.m., Heiirpona 1,0087 a.e.m., sapa autus
6,0151 a.e.m., 1 a.e.m. = 1,66 » 10 %" kr, a ckopocts cBeta ¢ = 3 « 10° m/c.






