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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o (Qu3uMKe Ha YypPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueid mporpaMMbl BOCIUTaHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Conmepxanue mporpaMmbl MO (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCsl U OpPraHU3alUi0 U3YYCHUS
Gbu3NKM Ha NESITebHOCTHOM OcHOBe. B mporpamme mo (u3Mke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKxKe
MEXKIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), npejaracT IPUMEPHYIO MOCIE0BATEILHOCTD
U3Y4YEHUSI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
MOMOILY YYUTEIIO B CO3/JaHUN pab0Yell MporpaMMbl IO Y4EOHOMY IIPEIMETY.

dusuka SIBIAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEeIMETOB, TMOCKOJbKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SABJICHUH, W3yyaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHEH © (U3NUECKOU
reorpaguei, BHOCUT BKJIAaJ B  €CTECTBEHHOHAYyYHYI0 KapTUHY  MHpa,
npenocTaBisieT HauOonee sCHbIe OOpas3lbl NPUMEHEHUsS HAydyHOTO MeEToja
MO3HAHUsA, TO €CTh CII0C00A MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 THaBHBIX 3a/a4d (PU3UYECKOTO 0O0pa3oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

Nzyuenne ¢Qusukun Ha 0a30BOM ypOBHE TMpENIoONiaraeT OBJIAJCHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e UHTEPIPETHPOBaTH  JaHHbIE W  HCIOJNb30BaTh  HAYYHbBIC
JI0Ka3aTeNIbCTBA JJIs OJYYEHHSI BBIBOJOB.

[lenn wusyuyeHus ¢GU3MKA Ha YpPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs
onpenenensl B Konnenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®@eaepanuu, pean3yrOMIMX



OCHOBHbIE  00I11€00pa30BaTEIbHbIE IPOrPAMMBbI, YTBEPKIEHHOW pEIICHUEM
Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nekaopst 2019 r. Ne [1K4BH).

Heau usyyeHust pu3uKU:

IpHOOpETCHUE HMHTEpeca W CTPEMJICHHS OOYYaIOIIUXCS K HAaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTCIUICKTYAIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMTO3HAHUSA U (DOPMHUpPOBAHHE
HCCIIEI0BATEIBCKOIO OTHOIICHHUS K OKPY KAIOIMM SBJICHUSM;
(dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUs KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuH ¥ (PyHIaMCHTAIBHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHHE TPEJICTABICHUNA O POJU (U3UKH JUIS PA3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHH;

pasBUTHE  MPEACTaBICHUH O  BO3MOXHBIX  chepax  Oyayiiei
1po(heCCHOHAILHOM IEeATEIPHOCTH, CBI3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JaJbHEHIIeMy 00yYeHHUIO B 3TOM HaIlPaBIICHUH.

JlocTmkeHne 3TUX IeNied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oOu1ero o0pa3oBaHus 00€CIIEYNBAETCS PEIIEHUEM CIEIYIOIINX 3aJ4aY:

npuoOpeTeHue 3HAHUH O JHUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIGKTPUYCCKUX, MAarHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;

pUOOpPETCHNUE YMEHUN OMHCHIBATh U OOBSCHATH (DU3UUECKUE SBICHUS C
UCTIOJIb30BaHUEM TTOJTYUCHHBIX 3HAHUH,

OCBOGHHE METOJIOB PEIICHHUS TMPOCTCUINMUX pacdETHBIX 3a7ad ¢
UCTIOJIb30BAaHUEM bu3IecKux MOJIeTIeH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS M BBITIOIHATE OIBITHI,
nabopartopHble  pabOTBI W DKCIEPUMEHTAJIbHBIC HUCCICOBAHHS  C
WCITOJIb30BAaHUEM U3MEPUTEITHLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ MHpOpMaIerd (HU3UIECKOTO COJEpIKaHMS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATH3 U
KPUTHYECKOE OlICHHBaHNE NHPOPMAITUH;

3HaKOMCTBO €O c(hepamu mpodeccnoHaIBHOHN IeSTEIIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX (PU3UIECKON HAYKH.

Ha usyuenue ¢uszuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

obOpazoBaHus oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeNO), B 8
KJ1acce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HefIeINi0).



[Ipennaraemerii B mporpaMMe 1o (pu3mke mnepeueHsb JabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIBHBIN XapaKTep, YIUTEIb JeJIaeT BHIOOP MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsl, CIMCKa SKCIIEPUMEHTANBHBIX 3aJaHul, MpejiaraeMblX B paMKax
OCHOBHOTO I'OCYJIapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COJEPXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOLIEro MHPA.

®usuka — Hayka o mnpupone. SBneHus npupoabl. PU3HYECKUE SBICHUS:
MEXaHUYECKHUE, TEIMJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMuuHbL. M3MepeHue @usnueckux BenuyuH. Puznyeckue
npudopsl. [lorpemnocTs n3mepennit. MexxayHapoiHasi CUCTEMa €AMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alOT MPUPOIY.
EcTecTBeHHOHAy4YHBIN METOJl TMO3HaHUA: HAOIIOJEHHE, TOCTAHOBKA HAY4YHOTO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro aBneHus. Onucanne GU3NUECKUX SIBJICHUNA ¢ TTOMOIIBIO MOJIEIIEH.

emoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, OJEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHI U MpoLEeIypa MPAMbIX U3MEPEHU aHAJIOTOBBIM U
UG POBBIM PUOOPOM.
Jlabopamopnvie pabomel u onvimol.
1. OmpezeneHne LEHbI AeEHUS NIKAbl H3MEPUTEIBHOTO MPUOOpa.
2. N3mepenue pacCTOSHUU.
3. Hsmepenue oO0béMa XHAKOCTH U TBEPOTO Tea.
4. OmnpeneneHue pasMepoB MaIbIX TEJ.
5. M3mepenue temieparypsl HNpU NOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccienoBaHUS MO MPOBEPKE THUIOTE3bI: JAJBbHOCTh MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAIbHO, TeM OOJIblIe, YeM OOJbIe BHICOTA
IIyCKa.

Pasnen 2. [lepBoHayajibHbIe CBe/ICcHUSI 0 CTPOCHUM BellecTBa.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJb, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHune wyactui BemiecTBa. CBs3b CKOPOCTH JBW)KEHHS YaCTHI[ C
Temriepatypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzammomeicTBue uacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE I'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIIMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBM>KEHHUS.



2. HaGmonenue nuddyszun.
3. HaGmonenue  siBieHUN,  OOBACHAIOMIUXCS  NPUTSHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuaMerpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dororpaduii).

2. OmnbITHI 10 HAOJIFOICHHIO TEIUIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHne U B3aUMoO/ielCTBHE TeJl.

MexaHnueckoe JBHKEHHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér nmytu u
BPEMEHU JABUKECHUS.

SBnenne uHepUMHU. 3aKOH HMHEPLHUHU. B3auMopelcTBHE Tell Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelecTna.

Cuna Kak XapakTepHUCTHKa B3auMozeicTBus Ten. Cuia ynpyroctd U 3aKOH
['yka. MI3mMepeHune cuiibl C MOMOIIBIO AUHAMOMETpPA. SIBIIEHUE TIATOTEHHUS U CHJIA
TskecTd. CrJia TSHKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Crioxkenune
CWJI, HANPABJIEHHBIX MO OJHOW NpsiMOW. PaBHoxelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOAE U TEXHUKE.

emoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOro JIBUKEHHUS Tefa.
2. HM3mepeHune CKOpOCTH NPSIMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBneHus HHEpUUU.
4. HaOmroneHne n3MEHEeHUs1 CKOPOCTH MPU B3AUMOJICHCTBUH TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuil, HalpPaBJIEHHBIX MO OJHON IPSIMOM.
Jlabopamopnvie padbomel u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHS (IIApUKa B KUIKOCTH,
MOJIEJIH AJEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WIIM IIapuKa Io
HAKJIOHHOU TTIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacCTSDKEHHS (AedopMarium)
MPYKUHBI OT MIPUII0KEHHOMN CUIIBL.

5. OnbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BEcCa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBienne TBEPABIX TeJI, JKMIKOCTEH 1 ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYCHUS J1aBiieHud. JlaBieHue rasa.
3aBUCHMOCTh JaBJI€HHUA raza OT oO0b&ma, TemmepaTypsl. l[lepemaua maBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH [lackans. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TIyOMHBL [ mapocraTmyeckuii
napajaokc. Coobiaromnuecs cocyabl. [ uapaBamuyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpudMHBI CylIECTBOBAHHUS
BO3MymHONW 000y0ukn 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBHICOTHI HaJl YPOBHEM MODAL.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHMS ra3a OT TEMIIEPATypHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmaroruecs cocy/ibl.

['mppaBnuueckunii nmpecc.

[IposiBneHue neiCcTBYUS aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMa MOTpY>KEHHOM YacTu

o vk Wi R

T€Ja ¥ IJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YCJOBHE IJIaBaHUs TeJ: IJIaBAHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHOUIIEHUS IIOTHOCTEN TEa U KUJKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa NOTPYy>KEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CUIIbI, AEHCTBYIOIIECH HA TEIO
B JKUJIKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JCHCTBYIOIE Ha TENO B JKUIKOCTH, OT 00bEMa NOrpyXKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IIJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAaHHUE JIOAKH H
OIIpeNIeJIEHUE €€ TPY30II0ABbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHepPrusi.

Mexannueckas pabota. MoOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCcKocTh. [IpaBuiio

paBHOBecusi pbryara. [IpuMeHeHue TmpaBuiia paBHOBECHUs pbluara K OJIOKY.

N



«3onoroe mnpaBuno» wmexaHuku. KIIJ] mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuveckass odHeprud. KunHernueckas M IMOTEHUUAJIbHAs DHEPrUs.
[IpeBpallieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHECHUS
HHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie padomel u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUXKEHUU TeJa

110 TOPU30HTAIILHON TTOBEPXHOCTH.
2. HccnenoBanue yCcioBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYH. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHOKUHETUUECKON TEOPUH.

Mopenn TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUIA BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEI HAa OCHOBE IMOJOKEHUU MOJEKYJIIPHO-KUHETUYECKOU TEOPHH.
CmaurBaHu€ U KalWJUISIpHBIC sIBJICHUSI. TemIoBoe pacluiupeHue U C:KaTue.

Temneparypa. CBsi3zb TemIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
yactull. BuyTtpennsis sHeprus. CnocoObl H3MEHEHHS] BHYTPEHHEW SHEPrUU:
Teronepeaaya U COBEpUICHUE paboTHI. Bunpr TEIUIONEpEaayu:
TEIUTONPOBOJAHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuuecTtBo TemioTel. YaenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOC paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPJECBAHUE KPUCTAUIMUYECKUX BEHIECTB. YJeJIbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcnapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIaBJICHMUSL.

BnaxHocTts BO31yXa.

DHeprus TOILIMBA. Y IesIbHAs TEIIOTa CrOpaHusl.

[IpuHuuner pabotsl TermaoBbiX aBurarene KIIJ[ TemmoBoro aurarens.
TernnoBble ABUTaTENN U 3aIIATA OKPYKAIOIIEH CPEIbIL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBM>KEHHUS.
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HabGmonenune nuddysuu.

HalGmronenue siBneHnii cMauyMBaHUS U KaWLIIPHBIX SBJICHUN.
Habmronenue TemnoBoro paciupeHus Ted.

V3MeHeHne maBJIeHUs Ta3a MpU W3MEHEHWHU 00BhEMa M HArpeBaHUM WITU
OXJTKICHUH.

[IpaBuna u3MepeHus: TeMIIepaTyphbl.

Bune! Teruionepenaum.

OxJaxaeHue Ipu COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHSITHUMHE CHIIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaGmronenue xumeHus.

. HaGmonenne mocTossHCTBa TeMIepaTyphl IPH TUIABJICHUH.
13.

Mopaenu TeIIoOBEIX IBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OneITHl IO BHIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnwITel MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TEIL.

OnpeneneHue AaBiICHUS BO3AyXa B Oa/UIOHE MINPHUIIA.

OnbITel, AEMOHCTPUPYIOIIUME 3aBUCUMOCTH [ABJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[TpoBepka rUNoOTE3bl JIMHEWHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OSHEpruM Tella B Pe3yJsbTare
TeIIoNepeaun U padOThI BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIIOOOMEHA TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuYeu BOJIBI.

OnpeneneHue  KOMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIHJIUHIPOM.

OnpeneneHue y1eapHON TEIIOEMKOCTH BELIECTBA.

HccenenoBanne nporecca MCIapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaelbHOM TEIUIOTHI TIJIaBJIEHUS JIb/IA.

Pasznen 7. dnekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JlBa poaa 3JIEKTpHUUECKUX 3apsiaoB. BzammopeiicTBue
3apsoKeHHbIX Tel. 3akoH KynmoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEHCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apSAJ0B U PACCTOSIHUS MEKY TEIAMH).

Onekrpuyeckoe nose. Hanpspk€HHOCTH anexrtpudeckoro mnons. IlpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUAN 3apsil.
Ctpoenue aroma. [IpoBOJHHMKM W  JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
W cToYHMKN TIOCTOSIHHOTO ToKa. JIeMCTBUSI AJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUAKOCTSAX U Ta3ax.

Onektpuyeckasg nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIPSIKEHUE.
ConpoTuBIIEHHE MPOBOJHUKA. Y JEIbHOE CONMPOTHUBJICHUE BeliecTBa. 3akoH Oma
o ydactka uenu. llocienoBarenbHOE W HapajUleIbHOE  COEOUHEHHE
MIPOBOJHUKOB.

Pabota wm M™MoOmHOCTE 3yeKTpHUeckoro Toka. 3akoH J[xoyms—JleHma.
DNEeKTPUYECKHE TN U MMOTPEOUTENN EeKTpUIECKOr Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe none. MarHuTHoe 1osie 3eMIIM U €ro 3Ha4eHUe JJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarauTHoe 1oje  3JIEKTpUYeckoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. VICIonb30BaHUE 3JIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

OnbiTel Papajies. SABneHue dIeKTpoMaruHuTHON MHAyKIuU. [IpaBusno Jlenna.
DNeKTporeHepaTop. CriocoObl  TOJNIy4eHHUS ~ DJCKTPUUECKOH  DHEPIHH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DIIEKTpU3ALUS TEN.
JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJCHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO M AEHUCTBHUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIIHUS.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsJIOB.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUMN 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIencTBUS 3JIIEKTPUUYECKOrO TOKA.
. DNEKTPUYECKUI TOK B HKUJKOCTH.
. 'a30Bb11 pa3psa.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 31eKTpUIECKOr0 HANPSKEHUSI BOJIBTMETPOM.
. PeoctaT u mara3uH cONpOTUBIICHHIA.
. B3aumopeicTBre MOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHHUS MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenrpoBaHuE MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMarHurT.

JleiicTBre MarHUTHOI'O TIOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanve siBIEHUS 3JEKTPOMAarHUTHOW MHIYKIUU.

Omneitel @apajes.

3aBUCUMOCTh HAIpaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKaA.

Jlabopamopnvie padbomel u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DSJCKTPU3ANMHM TEJI WHAYKIUEH W TpHU
COTIPUKOCHOBCHHH.

HccnenoBanre AEUCTBUS SJIEKTPUYECKOTO TMOJSI HA MPOBOJHHUKU U
JUDJICKTPUKHU.

COopka u mpoBepKa paboThI IEKTPUIECKON €N TTOCTOSHHOTO TOKA.
V3mepenne u peryanpoBaHue CHITbI TOKA.

N3mepenune u peryanpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 Pe3UucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PEIUCTOPE.

OnBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
COTIPOTUBJICHUSI TPOBOJHUKA OT €r0 JJIMHBI, IUIOMAIAN ITOMEPEYHOTO
CEUYEeHHs U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEIOBATEIBHOM
COEITMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa IS CHJIBI TOKa TPH TapaUICIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH JJEKTPUYECKOTO TOKAa, BBbIACISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKa, UIYIIErO 4epe3 JaMIOuKy, OT
HaIpsHKEHUs Ha Heil.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.
W3yyenne MarHWUTHOTO TIOJISI  TMOCTOSTHHBIX ~ MAarHUTOB TPH  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nedcTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIHME 3aBUCUMOCTb CHUJBI  B3aUMOJCHCTBHUS
KATyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHHUS TOKa B
KaTyLIKE.

18. MI3yueHue necTBUS MarHUTHOTO I10JIS1 HA TIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJ[ anekTpoaBuraresbHOW yCTaHOBKH.

21. OnbITEI MO MCCIEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HW3MEHEHHUI 3HAYEHUS W HANPAaBICHUS HWHAYKIIMOHHOIO
TOKa.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOrO JBIKEHUSA. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsAMOiIuHENRHOE ABMKeHUe. CpeaHsss 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsMOJIMHENHHOE JABMKeHue. CBoOonHOE
nagenue. OnsITel ['anues.

PaBHoMepHOE ABMkeHHE MO OKpyx)HOCTH. Ileprox m dacrora oOparieHwus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HeroToHa. Bropoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[TpyuHIMI CYTIEPITO3ULINK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TsSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. JlBwxkenue ruta”Her BOokpyr ComnHpa. llepBas kocMuueckass CKOPOCTb.
HeBecoMOCTh U meperpysKu.

PaBHoBecue marepuanbHOi TOukd. AOcomoTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe tena. 3mMeHenne umiryibca. Mimynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE NBMKECHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YHPYTOCTH,
Tpenus. CBs3b SHepruu u padbotel. [loTeHnnanbHas FHEPrUs Teia, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTton npyxuHsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPIUU.

Hemoncmpayuu.

1. HaOnropeHue MeXaHMYECKOro JBHKEHHUS Tela OTHOCUTENIBHO Pa3HbIX TEI

OTCYETA.
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9.

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

CpaBHeHME TyTeH M TPAEKTOPUN JIBHKEHUS OJHOIO U TOrO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepeHne CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBaHue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

Habmroienue 1BUKEHUS Tella 10 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBICHUM, MPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCHUTENIbHO KabuHeTa QU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

HaGuroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUN TEIL.

M3meHeHune Beca Tena Mpu YCKOPEHHOM JABUKEHUU.

[lepenaya umIrynbca Mpy B3aUMOJAEHCTBUU TE.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCa IPU a0COIFOTHO YIPYTOM B3aUMOJEHCTBUH.
HaOnronenue peakTMBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUECKON 3HEPTUU ITPU CBOOOJHOM MAJICHUH.
CoxpaHeHHe MEXaHMYECKON PHEPTUU NPU ABMXKEHUHU TeNa MO IeHCTBUEM
IpPY>KUHBI.

Jlabopamopnvie padbomel u onvimol.

1.

KoncTpynpoBanue TpakTta uis pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JIBMOKCHHMS [IIApUKA UITH TEIICHKKH.

OmnpeneneHne cpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHYKEHUS
HIapUKa 10 HAKIIOHHOW ITOCKOCTH.

OmnpeneneHrue yCKOpEHUS Tejla MPH PAaBHOYCKOPEHHOM JBMKCHHH T10
HAKJIOHHOH TTOCKOCTH.

HccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPCHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka ruMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBWXKEHHH 0Oe3
HAaYaJIBHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXCHHS OT CHIIBI
HOPMAJIbHOTO JIaBJICHUSI.

Omnpenenenne ko3 GuUreHTa TPEHNUS CKOJIBKEHUS.

Omnpenenenue )XECTKOCTH TPY>KUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PaBHOMEPHOM JIBIDKCHUU Tela
110 TOPU30HTAILHON MMOBEPXHOCTH.



10. Onpenenenue pabOTBl CUJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpAHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue KoJie0aHUA M BOJIHEBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUO,
4acToTa, aMIUINTyJa. MaTteMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPrUr NpH K0JIeOATETBHOM JIBH)KCHHH.

3aryxaomue — konebanus.  BuiHyxkaeHHole — konebanusa.  Pe3onasc.
Mexanndeckne BoOJIHBL. (CBOMCTBa MexaHWMYeCKuX BOJH. [IpomonbpHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacHpOCTpaHEHUS.
MexaHn4decKkre BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneOGaHUil TeNl MOA JEUCTBUEM CHJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Ha6monenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOAHUM U pe30HaHCA.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJH (Ha MOJIETH).
HabiroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬁopamopubze pabomul u onvimeol.
1. OnpeneneHue YacToTbl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHue 4acTOThI M IEPUOJIA KOJIEOAHHUI MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH Tepro/ia KOueOaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOAHUM NPY>KMHHOTO MassTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUOAA KOleOaHUM rpy3a, MOJABEHICHHOTO K
HUTH, OT MACChI Ipy3a.

6. OnbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  NE€pUOAAa  KoJeOaHWM
IIPY>KUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH IPYKHUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJEHUsI.

Pazpnen 10. DiiekTpoMarHuTHoOe 1oJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
IEKTPOMArHuTHeIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSI3U.
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DJleKTpoMarauTHas npupoga cera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTA.

emoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHUS.

JlyueBass  mMozaenp  CBeTa. Uctounuku  cBera.  IIpsmonmHeiHoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [nockoe
3epKano. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. llosiHOe BHyTpeHHEe
OTpaKEHUE CBeTa. VCrmonap30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweir B JnwmH3e. OnrTuyeckas cucrema (¢oToammapara,
MUKpOCKONIa M Tejeckona. ['1a3 kak omnTuhuyeckass cucteMa. bIum3opykocTh U
JAaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEWHOE PacIIPOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

XoJ nyueil B coOMparoIiei JIMH3e.

XoJ JIyder B paCCEUBAIOIIECH JIUH3E.

[Tomyuenne n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeiictBust GporoanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6e5oro ceera B CIEKTP.

12. [lomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie padbomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpa)K€HUsS CBETOBOTO Jyda OT yrJia
MaJICHHUS.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. IlomydeHne n300paxxeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparomeit
JIMH3BI.

6. ONBITHI 110 Pa3JIOKEHUIO OEJIO0r0 CBETa B CIIEKTP.

OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB IMpPHU MX HAOIIOAECHUU uepe3
[[BETOBBIC (DUIIBTPHIL.

Pasznen 12. KBaHTOBBIC SIBJICHHUS.

OmnbiTel Pe3epdopaa u mimanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue 1 NMOTIIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTE. Anbda, OeTa- u ramma-uzinydeHus. CTpoeHne aTOMHOIO
anpa. Hyknonnas wmogens aromHoro sapa. HWsoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJIOBOTO M MAaCCOBOI'O YHCEIL
OHeprus CBsA3M aTOMHBIX sAnep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a n
nenenus siaep. Mcrounnku 3ueprun ConHna u 3BE31.

Snepnas sHepreruka. J[eMCTBHS pPaguOaKTUBHBIX HW3JIYYEHHU HA HKUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3IN4yHbIX T'a30B.

3. CmekTp BoaOpoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIMIHNX U3TyUYCHHM.

6. Perucrpanus nsimydeHus NPUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnvie padbomel u onvimel.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPIUM YacCTHULBI IO TOPMO3HOMY

nyTH (o gotorpadusim).

3. H3mepenue paanoakTUBHOTO (oHA.

IHoBTOPUTEIBHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AOIIMI MOAYJIb MIPEAHAZHAYEH IJI1 CUCTEMATHU3alluU
U 0000mIeHHsT  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe g NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke sl OO0ydaronmxcs,
BBIOPABIINX 3TOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM TAHHOTO MOJIYJIA PEaJU3yIOTCSI U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBAHUS



SBJICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUECKUE
SIBJICHUS, TPUMEHsS TOJyYEHHbIE 3HAHMs, pellaTh 3a4a4d, B TOM YMCIIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMINAIBHO AEATEIBHOCTHBIM XapakTep JAAaHHOTO paszena peaausyercs
32 Ccu€T TOro, 4yro OOydarollMecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEJIAracTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBACHSTH
buznyeckue sIBICHHUS B OKPYKAIOLICH MPUPOE U MTOBCEIHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METO/Ibl UCCIENOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS] TECOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHBIE OCHOBBI HamOojee BaXKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJIb30BAaHMS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue Gu3MKU HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPaBICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTATOB.

B pesynbrare nzydeHus Gpu3NKu Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUs

y oOyyaromierocs OyayT cOpMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJbTaThl B
YaCTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMSA

- IPOSBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
buznyecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
THYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTH)KCHUN
bu3uKy;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-3THYECKUX MPUHIUIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTMYECKOro BOCIIMTAHMS

- BOCHPUSTHE ICTETHUECKUX KayecTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 MO3HAHMS:

- OCO3HaHUE IICHHOCTH (U3MUECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAKHEMIIEH COCTABIIIOLIEH
KYJIBTYPBIL;

- pa3BUTHE HAy4YHOU JIFOOO3HATENILHOCTH, MHTEpeca K HCCIeN0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
OJ1aromoJryums:

- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpasza >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEJACHHS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM O00OpYAOBaHHEM B
JOMAIIHUX yCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBBIKa pedICKCHU, TMPU3HAHKE CBOETO IpaBa Ha
OIMOKY M TAaKOI'o e MpaBa y APYyroro 4YeaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- AKTMBHOE Yy4YaCTH€ B pELICHUWM NPAKTUYECKHUX 3a1ad (B paMKax CEMbH,
o0pazoBaTenpHON  OpraHmW3alid, TopoJa, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HAIPaBJIEHHOCTH, TPeOYIOIIUX B TOM 4HCIE M (PUINYECKUX
3HAHMU;

e - MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO MPOQECCHii, CBA3aHHBIX C (PU3HUKOI;

e 7)3KOJI0rNYECKOr0 BOCIIMTAHMA:

e - OpPHUEHTalUs Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pEIleHus 3a1ad B
o0JacTl OKpy’Kalolleld Ccpenapl, IUIAHWPOBAHMUSA TOCTYNKOB M OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBUI JIJIsl OKPY>KaIOIIEH CPeIbl;

e - OCO3HaHME TJO00AJTHHOIO XapaKTepa IKOJIOTUYECKUX MpoOJieM M MyTed uX

pelieHus;

e 8) ajanTanmuM K M3MEHSIIOIIMMCSl YCJOBHMSIM COIMAJIBHON ¥ NMPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBINOJHEHUH HCCICIOBAHUN H
MPOCKTOB (HM3UYECKOW HAIMPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JPYTHUX;

e - TIOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 IPaKTHYECKYIO
JIeSITEILHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM uncie GOpMyIUpOBAThH
UJIeH, IOHATHS, TUIIOTE3bI O PUBNUYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HAaHME AECPUIMUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B 0o01acTu
bu3uKy;

e - IUIAHUPOBAaHHWE CBOETO pA3BUTHA B MPHUOOPETEHHUH HOBBIX (PUIUUECKUX
3HAHUI;

e - CTPEMJICHHME AaHAJIU3UPOBATH U BBIABIISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBHM C YYETOM BIUSHMS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX INIO0AIBHBIX MOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS MpOTrpamMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOIO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIC NCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJSTUBHBIC
yYHUBEpCAIbHBIC yIeOHBIC TCHCTBUSI.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBble JJornuyeckue JelicTBUA:
e BBIBIATH W XapaKTePU30BAaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCUPUKAIIUNA, OCHOBAHUS TSI
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JAaHHBIX U HAOIIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSIM;
BBISIBJSITh  TTPHUYMHHO-CJICICTBEHHBIC CBSI3M TIPU HM3YyYEeHUU (PU3NIECKUX
SIBJICHUM W MPOIIECCOB, JIeTIATh BHIBOJABI C UCIIOJBb30BAaHUEM JCTYKTHUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHus Yy4uyeOHON ¢u3udYecKon
3aaun (CpaBHEHHE HECKOJIBKUX BAapHAHTOB PEIICHHUs, BHIOOp HambOoJjee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccieaoBarTe/bCKHe AeiiCTBUSA:

MCITIOJIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT [TO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
(bu3MYEeCKUl DKCIEPUMEHT, HEOOJbIIOe HccaeAOBaHUE (U3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOPMYJIMPOBATH OOOOIICHUS U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE  JajbHEWIIee pa3BUTHE  (PUIUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTaTh MPEINON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora ¢ ungopmaumeii:

IIPUMEHSTH Pa3JINYHbIE METOJbI, UTHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U
orOope MH(pOPMALMM WM JAaHHBIX C Y4E€TOM NPEJIOKEHHOW ydeOHOU
¢duznueckoil 3a1auy;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAbHYI0 (OpMYy MpeaCTaBICHUS
uHbOpMaAIllMl W WLIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU
CXEMaMH, AMarpaMMaMu, HHOU rpaUKol U UX KOMOMHALIUAMHU.

KoMMyHMKAaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B XO7€ OOCYXICHHUS Y4eOHOro MaTepuaya, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHUE 3a/Jaud W IOJJCpKaHuE
0J1aroKeIaTeabHOCTH OOIIEHHUS,

COTIOCTaBIIATh CBOM CYXKJCHUS C CYXICHUSIMH JPYTUX YYaCTHHKOB
auanora, OOHapPYKUBATh Pa3IMIUE M CXOACTBO MTO3HIIHI;



BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO TPEACTABIATh PE3yAbTAThl BHINOTHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMaTh ¥  WCHOJBb30BaThb  NpEeUMyIIeCTBA  KOMAaHJHOH U
VUHIMBUIYaNbHOM pabOThl MpH pEHIeHUHd KOHKPETHOW (u3mueckoi
poOIEMBL;

NPUHUMATH LIETH COBMECTHOU JIEATEIbHOCTH, OPTraHU30BBIBATH JEUCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTb poiH, O0CYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh pabOTHI, JOCTUrasi KAUeCTBEHHOT'O pe3ybTaTa 1o
CBOEMY HANpaBICHUIO M KOOPIWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMH B3aMMOICHCTBUSL.

PeI‘yJIHTl/IBHI)Ie YHUBEPCAIBHLIC y‘leﬁHLIe IleﬁCTBl/lﬂ

CaMoopraHn3aunﬂ:

BBISIBJISITH MTPOOJIEMBI B J)KM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOUINX
JUIS pelieHus (PU3NUECKUX 3HaAHUl;

OPUEHTHPOBATbCS B  Pa3IMUHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOIUBUYaJbHOE, NPUHSATHE PEIICHUS B TpyNIe, NPUHATHE pELICHUN
rpymIon);

CaMOCTOSITENIbHO COCTaBIIATh AITOPUTM pellieHus: (PU3NUecKo 3a1auul Win
IUTaHAa MCCIEAOBAHUA C Y4ETOM HMEIOIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh MpeJlaraéMble BApUaHThl PEIICHUN;
Jienath BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIb, 3MO].[HOH3JII>HLIﬁ HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IpeJiarath IJiaH €€ U3MECHECHUS;
OOBSACHATH OPUYMUHBI  JTOCTMDKEHHS]  (HEAOCTHIXKEHHUs) pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIBLHOCTH (B TOM YHUCIE B XOJ BBIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHHWS WM TPOCKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYJIHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce€0s Ha MECTO JIPYroro YeJOBEKa B XOJ€ CIOopa WIH JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce IpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUIA:

UCIIONB30BaTh  MOHATHS:  (U3MUEeCKHe ¥ XUMHUYECKHE  SIBJICHMS,
HAOJIOIEHUE, HKCIEPUMEHT, MOJEJb, TUIOTE3a, CAUHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMsI BellecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAEKTOpHUs, PaBHOACHCTBYIOIIAS
cuna,  jgepopmauusa  (ynopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuuath sABiaeHUs (IudQy3usi, TEIIOBOE IBMKEHHE YACTHIl BEIECTBA,
pPaBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBHIO
BpallCHUs, IIEpeiada JaBiIeHUs TBEPABIMU TEJIAMH, KUJIKOCTIMH U ra3aMH,
aTMoc(epHOE JaBJ€HHE, IUIABAaHUE TEJ, NPEBpAIICHUsS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUYECKOE SBICHUE;

pacrno3HaBaTb IPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SIBICHUHA B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PU3NUYECKHE SBJICHUS B IPUPOJE:
IIPUMEPBI JABMKCHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEXHUBOU
OpUPOAE, ACUCTBUE CUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIHMSIHUE
aTMoc(epHOro JaBJeHHs Ha >KMBOW OpraHH3M, IUIaBaHHUE PBIO, pblYaru B
TeJe YeJIOBEKa, IPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBONCTBA (MPU3HAKH) (DU3NUECKUX SIBJICHMUIA;
OTMKCHIBATh U3yUYEHHBIC CBOMCTBA TeN U (PU3UUYECKUE SBICHHUS, UCIIONb3YS
duznueckre BeIMUMHbI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEa,
Cuia TpeHus, JaBieHue (TBEPAOro  Tena, IKUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIAa, MEXaHUYECKas padoTa, MOLIHOCTb, IJIEUYO CHJIBI,
MOMEHT CHJIbI, KOA()(QHUIMEHT TOJE3HOTO [EWUCTBUS MEXaHHU3MOB,
KHMHETHYECKas: U NOTEHLHUAIbHAS SHEPrus), NpHU OMNHCAHUM IPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEIMYMH, UX
0003HaYEeHHUsT U €IUHULBl (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYJIBI,
CBS3BIBAIOLIME JAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTHMHU BEJIMYMHAMM,
CTPOUTH IpaQUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBWJla CIOKEHUs CUil (BAOJb OIHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBuiIO paBHOBecHs pblyara (0J10ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
OHEPruH, MpPU OBTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHE;

OOBACHATH (PU3UYECKUE SIBJICHUS, IPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluil MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3aJaud B 1—2 JeHCTBUS, HCHONB3Yys 3aKOHBl U
dbopmyIbl, CBs3bIBatONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUS 33/1a4M 3aIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEATUCTHUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($uU3NYECKUX METOAOB, B OMMMCAHUH UCCIIEIOBAHUS BBIICTSATH MPOBEPSIEMOe
OpeanojaokeHne  (Tumoresy),  pa3inyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HAXOAUTh OMMUOKKM B XOJAE OINbITA, JeJaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUM WIU
bu3IecKuX CBOWCTB T bopMyIUpPOBATH MIPOBEPSIEMbIC
IPEINONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000PYI0BaHMUS,
3aMUChIBaTh XOJ OMbITa U POPMYJIUPOBATH BHIBOABL;

BBITIOJIHATDh MPSAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHH, MacChl Tea,
o0béMa, CcUIBI M TEMIIEpaTypbl C UCHOJIb30BAaHUEM aHAJIOTOBBIX U
upoBbIX MPHUOOPOB, 3aMUCHIBATH IOKa3aHHUA MPHUOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
JIPYroi C HCIOJNBb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHMOCTH IyTH
pPaBHOMEPHO JBIDKYILETOCAd Tela OT BPEMEHM [BIDKCHHUS Tela, CHJIIBI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT ILJIOMIAU COIPUKOCHOBEHUS TN, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
NOrpyXKEHHON YacTH Tella U OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBeCHsl pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOTO UCCIEIOBaHUs, cOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys NPEaoKEeHHOMY IUIaHy, (PUKCUpPOBAaTh
pe3yabTaThl TMOJMYYEHHON 3aBUCHUMOCTH (DM3MUECKUX BEIUYMH B BHUJC



NPEUIOKEHHBIX TaONHIl W TpaduKOB, ACNaTh BBIBOJBI IO pe3yiIbTaTaM
UCCIICJIOBAHMUS,

IPOBOAUTH KOCBEHHBIE HU3MEpEeHHsI (DU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUja TPEHHS CKOJIBKCHHUS,
JaBICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIa, JEHCTByMOIas Ha
NOrpyKEHHOE B KHUAKOCTh TeJ0, KOA(D(PUIIMEHT MONe3HOro AeWCTBUA
IPOCTHIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

coOroaTh MpaBuiia TEXHUKU 0€30TIaCHOCTH pU paboTe ¢ 1abopaTOpHBIM
obopynoBaHUEM;

yKa3bIBaTh MPUHIIMAIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOMCTR:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAOIIMECS COCYAbl, OapoMerp,
phIYar, OIBIKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS HM3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
NOJIINITHUKK, YCTPOWCTBO BOJOIPOBOAA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BRICOTOMEP, TOPITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBax (PU3NYECKUX SIBJICHUN W HEOOXOIUMBbIC (PU3UUIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIpPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU JUIs obecrieueHrs 0€30MacHOCTH MpU oOpalleHur ¢ npudopaMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIOICHHS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOLIEH cpee;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wHHPOpmanuu B HWHTepHere B
COOTBETCTBUH C 3aJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUA ¥ TYyTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB  BBIICISTH
uHPOpPMAIIMIO, KOTOpas SIBISETCA MPOTHBOPEUYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOro  COACpXKaHWs, CIPABOYHBIE MaTEpHAIbI,
pecypcel cetu MHTEpHET, BIageTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIC KpaTKHe MUChMEHHBIC M YCTHBIE COOOIEHHUS HA
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaNuu (HPU3NIECKOTO COACPKAHMS, B TOM
qrciie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHS O pe3yJbTaTax MPOCKTOB
WM Y4eOHBIX HCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIIOJIb30BaTh



U3YYEHHbI TOHATUHHBIM anmapaT Kypca (OU3HMKH, COIPOBOXAATH
BBICTYIUICHUE ITPE3EHTALlAEH;

IpU BBINIOJTHEHUH YYE€OHBIX MPOEKTOB WU HCCIEIOBAaHHUI pachpeneniaTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
CIEIUTh 32 BBINOJHEHUEM IUIaHA JCHCTBUM, aJeKBAaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIaA B  JEATENbHOCTh  TPYMNbL,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBAsE MHEHHE OKPYKAFOIIHX.

K xoH1y 00yuenus B 8 kiaacce npeIMEeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUINYECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA TMMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi/l, SJIEKTPUUECKOE T0JI€, TPOBOIHUKHU
Y JTARJICKTPUKH, TIOCTOSAHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasziuuath SIBJICHUS (TEIUIOBOE paCUIMPEHUE M CKATHE, TeIUionepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHKE, KAMUJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEepJeBaHHUE), KHUIICHUE,
Terionepeaaya (TETmI0MPOBOIHOCTD, KOHBEKIHSI, U3JIy4YEHUE),
AIIEKTPU3AIUA TeJl, B3aUMOJICHCTBUE 3apsIAOB, NCHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJCKUCTBUE MATrHUTOB, JCHCTBUE
MAarHMTHOTO MOJISl HA MPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHASI UHIYKIIHS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3WYECKUX SBICHUU B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (DU3NYECKUE SBICHHUS B TPHPOJE:
MIOBEPXHOCTHOE HATHKCHUE W KANWUISIPHBIE SBJICHUS B IPUPOJE,
KpUCTa/UIbl B mpupone, uziaydeHue CosiHIA, 3aMmep3aHue BOJIOEMOB,
MOpCKHUE OpU3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHETa, AIEKTPUUECKUE
SBICHUS B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE
noyie 3eMit, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, OJISIPHOE CUSAHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UYECKHUE SIBJICHUS, UCIIONB3YS
bu3nYecKre BEIUYHHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTHs, KOJUIECTBO
TEIUIOTHI, YJEJbHAs TEIUIOEMKOCTh BEIIECTBA, YJI€JbHAsA TEIUIOTa
IJIaBJICHUs], YyJENIbHAs TeIUIoTa MapooOpa3oBaHMs, yaACibHAs TEIUIoTa
CropaHusi TOIUIMBA, KOAI(PQPUIMEHT TIOJIC3HOTO JEWCTBHS TETUIOBOMN



MAaIIMHbI, OTHOCHUTEJIbHASI BIAXKHOCTh BO3/yXa, AJIEKTPUUYECKUH 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANPSIKEHHUE, COMPOTHBICHHE IPOBOJIHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BEIIECTBa, pabdoTa H  MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHMM TPaBUWIbHO  TPAaKTOBATh
(u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
$u3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
($u3NYECKyI0 BENUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMICTBa Tei, (PU3UUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE MOJIOKEHUS MOJEKYJSPHO-KUHETUYECKOW TEOpUU
CTPOEHHUSI BEIIECTBA, MPUHILMI CYNEPHNO3ULUN IMOJNEeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma 11 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS JHEPIHM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPaKEHHUE;

OOBSCHATH (U3UYECKHE TPOLECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyaluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBISBISATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrnyeckux
IaroB ¢ Omopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIM,
(U3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€THble 3anadyd B 2-3 JACHCTBUSA, HCIONB3YS 3aKOHBI U
dbopMyIIBl, CBs3BIBarONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIIM3a
YCIIOBUSL 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX I pELIeHWs 3a7add, BbIOMpaTh 3aKOHbI U (OPMYJIBI,
HEOOXOJUMbIE il €€ pelIeHHs, NPOBOAUTH pPAcu€Thl U CPAaBHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU TaHHBIMH,
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXKHO PpELIUTh M[PU HMOMOIIU
(U3NYECKUX METONIOB, MCIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE NPEANOIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpSAJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUNA WIH
(u3NYECKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHUH OT LBETAa H3Iydyaromiedl (IOrJIonaroiieil)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHUsSI BOJABI OT TEMIIEPATYphl KUJIKOCTU U
wiomaaM €€ TOBEPXHOCTH, OJJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOJACHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisl MAarHUTHBIX TMOJE€H TIOCTOSHHBIX MAarHUTOB, JEHUCTBUSA
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,



CBOICTBA DBJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIMpPOBATH
IpOBEpsieMbIE MPEANONIOKEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKCHIBATH XOJI OMbITA U (POPMYITHPOBATH BHIBOJIBL;
BBIIOJIHATH  IPSAMBIE  W3MEPEHMsSI  TEMIEPATYPbl,  OTHOCHUTEJIBHOMN
BIQXHOCTH BO3JyXa, CHJIbl TOKA, HAIPSOKEHUSA C MCIHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
Ipyrol C  UCHOJb30BAaHUEM IMPAMBIX HU3MEPEHUH  (3aBUCHUMOCTH
CONPOTUBIICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOIAAU IIOIEPEYHOIro
CEUYEHHUs U YAECIBHOTO CONPOTUBIICHHMS BEIIECTBA IPOBOJHNKA, CHJIBI TOKA,
UIYIIETO 4Yepe3 IPOBOAHUK, OT HANpsDHKEHHWsT HA  IPOBOJHHKE,
WCCICOBAHUE ITOCIEAOBATENBHOTO M IMAPAJUIENBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJHATh M3MEPEHUS, Clenys IMPEAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCHMOCTH B BHAE TaOJIUIl U TpadHKOB,
JeJaTh BBIBOJIBI 10 PE3YyJIbTATAM MCCIIEA0BAHNS;

IPOBOJANTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesibHas
TEIUIOEMKOCTh  BELIECTBA, COINPOTHUBIEHUE NPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKA): IJIAaHUPOBaThb W3MEPEHMs, COOUpPATH
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIEAysl IMPEMIOKEHHON MHCTPYKLIHH, U
BBIYHCIIATH 3HAUCHUE BEJIMYHHBI;

coOroAaTh NpaBuiIa TEXHUKU O€30IaCHOCTH IpU padboTe ¢ J1abopaTOpHBIM
000py10BaHuEM;

XapaKTepu30BaTh TMPUHIUMBI JACUCTBUA HW3YYECHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOuHA, amMIepMeTp,
BOJIBTMETP, CUETUMK JIIEKTPUYECKOW HHEPIUH, 3SJIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATENIBbHBIE ANEKTPOIPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBaxX (DM3MUYECKUX SIBICHUI U HEOOXOIUMBIC
(uznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpel MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM  (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABHUIaTENIb BHYTPEHHEIO
CrOpaHHs, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Lelel ¢ MOCIeA0BaTEeIbHBIM U MMAPaJUICIbHBIM COECIUHEHUEM 3JIEMEHTOB,
pasnuyas yciIoBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKHUX LENEll;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HH(OpMALMIO O  IIPUMEPAX)
MPAKTUYECKOTO HCIOIL30BaHMs (M3MYECKUX 3HAHUM B TOBCETHEBHOMN
KU3HH JIJIs1 oOecriedeHnst 0€30MacHOCTH MpU oOparieHnu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHsS 370POBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIEH Cpe/ie;

OCYIIECTBIATh TMOUCK HWHPOpManuK  (HU3UIECKOTO COACPKAHUSI B
NuTepHere, Ha OCHOBE HMEKIOUIMXCS 3HAHUA M NOYTEM CpPABHECHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISITH  HMH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON UM MOKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BAaTh MPHU BHITIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHUAbI,
pecypchl cetn MHTEpHET, BliageTs mpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3MYECKOTO
ColepXaHus, B TOM 4YHCIE TyOJUYHO TPEACTABIATh PE3yJIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NESITEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIM anmapat Kypca (QU3HKH,
COMPOBOXKIATh BHICTYIUICHHUE MPE3CHTAIUEH;

IpU BBINOJHEHWH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (DU3NYECKUX
MPOIIECCOB pacHpenessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJICANTH 3a BHITIOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHMBaTh COOCTBEHHBIM BKJIaa B
NeSATEIBbHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIly 00yueHus B 9 kiaacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, Aehopmarius
(ympyrasi, mjgacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEpEerpy3Ku, LEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIO,
LEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NaIbHO30PKOCTh,
CIIEKTPBI UCITyCKAHUS W TOTJIOMICHMS, anbda, 0eTa- U raMMa-u3IIyqdcHHs,
U30TOIIbI, SI/IEPHAS DHEPTETUKA;

pasznuyaTh SIBJICHUS (paBHOMEpPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
NaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, peaKTUBHOE JBHKEHUE, KojeOaTeIbHOE IBIKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTPAKCHUE
3ByKa, MNPSIMOJIMHEWMHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKCHUE CBETA, pa3jiokKeHHE 0eJIoro CBeTa B
CIIGKTp UM CJIO)KCHME CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS  CBETa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTpa
W3JIy4YEHHS) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3NIECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHHM B
OKpy’XaroleM Mupe (B TOM dYHCiIe (PU3HMYECKUE SIBJICHUS B IPHUPO/IE:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKCHHE JKHBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, D3XO, I[BETa Tel,
ONTHUYECKHUE SBJICHUS B TPHUPOJE, OUOJOTMUECKOE JCHCTBHUE BHUIUMOTO,
yIbTPadUOJIECTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHH, €CTECTBEHHBIM
pPaaNOaKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, PAJAAOAKTUBHOC H3ITyUCHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYYEHUM Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM IEePEBOJIUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBJICHU;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
bu3ndecKkue BENMWYWHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teia TIpH
HEPAaBHOMEPHOM JIBUKCHUHU, YCKOPEHME, MEpPEMEIlCHuEe, MyTh, YyTIJIOBas
CKOpPOCTh, CHWJIa TPEHMS, CWjla YIPYrOCTH, CHUJIA TSIXKECTH, YCKOPECHUE
CBOOOJHOrO TMAaJCHUSI, BEC TeJla, HUMIIYJIbC Tejla, HUMIIYJIbC CHJIbL,
MexXaHu4ecKass paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPTHsl Tena,
MOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIH, MOTCHIUAIbHAS DHEPIUs CHKATOU
MPYXUHBI, KUHETHUYECKAs DHEPrusi, IOJIHAsg MEXaHWYeCKas DSHEPrHus,
MEePHOJT M YacTOTa KOJIeOAHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIIOMJICHUSI CPEbl), IPU OMUCAHUU
MPaBUJIILHO TPAKTOBATh (U3WUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaYeHUsS W EIUHUIBI (U3NUYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEJINYNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIECCHI,
WCIOJIb3Ysl 3aKOH COXPAHEHMSI SHEPruu, 3aKOH BCEMUPHOTO TATOTCHMS,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHUUN OTHOCUTEIbHOCTH [ anmies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKCHUSA U
MPETIOMJICHUS] CBETA, 3aKOHBI COXPAHECHUS 3apsSII0BOTO U MAaCCOBOTO YUCEI



OpU SAEPHBIX PEAKIUAX, HPU ITOM JaBaTh CIOBECHYH (OPMYIHUPOBKY
3aKOHa M 3aIUCBIBATh €r0 MaTeMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (U3UYECKUE TPOLECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (DM3MUECKUX SIBJICHHIM,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (ONMMparIldecs Ha CcucreMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alMChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOUYHBIC JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHHUsI, TPOBOAUTH PACUEThI U
OLICHUBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHA (PHU3NUECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXKHO PELIUTh I[PU MOMOIIU
($uU3MYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HWCCIEIOBAaHUS, BBIJCIATDH
IpoBEpsieMOE  MPEINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh IOPAJIKA
IPOBEJCHUS  MCCIEJAOBAHUS, JEJNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WIH
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpAaHEHUS HSHEPTUH, 3aBUCUMOCTh MEpHOJa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacCChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHU, MPSIMOJIMHENHOE PACIIPOCTPAHEHHE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOICTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITEJIBHO ~ COOMpAaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, OMUCHIBATH XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(bOopMyIMpPOBATH BHIBOIBI,

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, ompeaensis
CpelHee 3HAayeHHEe W3MEpsIeMOM BeIMYMHBI (POKYCHOE paccCTOSHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp crmoco0a HU3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);

NPOBOAUTH HCCIEJAOBAHUE 3aBUCHUMOCTEH (U3HUECKUX BEJIMYHUH C
UCIOJIb30BAaHUEM TNPAMBIX HU3MEPEHUHN (3aBUCUMOCTb IYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM J[IBJKEHUM 0€3 HayaJbHOM CKOPOCTH, IEpUOAA
KoJIe0aHUN MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakK€HHUs CBETa OT yria MaJeHUs W yria MPeIoMJICHHs OT yrJa



najieHus): IUJIAaHUPOBATh HCCIEJOBAHUE, CAMOCTOSTENIFHO coOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTH
bU3NYeCKUX BEIWMYMH B BHUAC TaONHIl U TPapuUKOB, NEIaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0BaHUS;

OPOBOJIUTH KOCBEHHBIE M3MEpEHHsI (U3UYECKUX BEIWYHMH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tella TpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPHUIHMESHT
TPEHHUS CKOJBKECHMS, MEXaHHueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuosl KojeOaHM MaTeMaTHYecKOro U MPYXKHHHOTO MAasTHHUKOB,
onTUYecKas cuia coOuparomeil JIMH3bl, PaJMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEeAys MPEIIOKEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYMHBI U aHATM3UPOBATH MOyUYECHHBIE PE3YNIbTaThl C YUYETOM
3aJJaHHOH MOTPEIIHOCTH U3MEPEHHUIA;

coOI01aTh MpaBUIIa TEXHUKU O€30MacHOCTH MpHU pabdoTe C 1abopaTOPHBIM
obopynoBaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MO/IEJIb AaTOMHOTO S/Pa;

XapaKTepu30BaTh TMPUHIUMBl JCUCTBUA HU3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMHCAHHUA (B TOM YHCIHE:
CHHIIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, DPAaKeTa,
IXOJIOT, OYKH, TEepUCKoI, (oToanmapaT, ONTUYECKHE CBETOBOJIHI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucmonp3ys 3HaHHS O
CBOMCTBaX (PU3MYECKUX SABICHHUM U HeoOXoaumble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ad, ONTHYECKHUE CXEMBl MJis
MIOCTPOCHUS N300paXEHHI B IMIIOCKOM 3€pKajie U COOMparoUIeil TuH3e;
OPUBOAUTH  TMpUMEpHl  (HAaXoAuWTh  WHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCIOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOMN
XKU3HU JJi1 obecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMH U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3JI0pPOBbS U COOIIOACHHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJCHUS B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TOUCK HUHPOpMauuu (U3NYECKOTO COJCpKAHUA B
HuTepHeTe, caMOCTOSATENHHO (OPMYIHPYS MOMCKOBBIN 3a1Ipoc, HAXOIUTh



IYTU ONpPEAENICHUsI JOCTOBEPHOCTH IOJIyYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJHUTEIbHBIX HUCTOYHHUKOB,;

UCIIOJIB30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COACpXkaHMs, CIIPABOUYHBIE MaTEepUalbl,
pecypcebl cetu MIHTepHET, BiaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHbOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMS,
nyOIMYHO MPEACTABIATH PE3yibTaThl HIPOEKTHOM WK UCCIEI0BATENbCKON
NEATENbHOCTH, TIPU 3TOM TI'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasaena (U3MKM U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ yd4é€ToM o0coOEHHOCTEeH ayAuTOpUu
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
KonTtpoibn IIpakTHyeck
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
pecypcesl

Paszpnen 1. ®dusuka u e€ poJib B NO3HAHUHU OKPY’KAIOLET0 MUPa

1.1 dusuka - Hayka o mpupoe 2 bubmorexa HOK
' Y pHpoZ https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 o 2 1
HBHHCCKHC BETHHUHBL https://m.edsoo.ru/71416194
1.3 EcrecTBeHHOHAYyYHBII METO TO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. [leppoHayabHbIe CBeIeHHUS O CTPOEHHH BellecTBa

2.1 CTpoeHue BelecTBa 1 bubmmorera [JOK
) p m https://m.edso00.ru/7f416194
59 JIBr>keHue U B3aUMOJCHCTBUE YaCTHI] ) 1 bubnmnoreka [JOK
' BEIIICCTBA https://m.edsoo.ru/7f416194
bu6nmmorexa [JOK
2.3 A 2
TPETATHRIE COCTONHIA BemecTRa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHue U B3auUMoAelicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexaaudeckoe eHHUe 3
RAMHHACCIOT ABIIRCHT https://m.edso0.1ru/7f416194




bu6nmmorekxa [JOK

2 nu 4 1
3 HEpHHA, Macea, TUIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. B 14 2
i BB cit https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
41 Hasnenue. [lepenaua naBneHust TBEPABIMU 3 bubnmnorexa [JOK
' TEIaMH, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2
Jlasenne xKuKoCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmoc(hepHOe aBeHIe 6 https://m.edso0.1ru/7f416194
44 JlericTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPIrus
bu6nmmorexa [JOK
>1 Pabota u mommocts 3 ! https://m.edsoo.ru/7f416194
bu6nmmorekxa [JOK
32 Hpocrsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6nmmoreka [JOK
>3 Mexammuaeckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB ¥ TEM u(ppoBLIe
Ne ni/m P Koutpoabsn IIpakTHyeck (up )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
Pa3znea 1. TensioBble sIBJIEHUS
1.1 CTpoeHune U CBOKMCTBA BEIIECTBA 7 bubmorexa LOK
’ p B https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1
CILTOBRIC HPOHECChT > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DuekTpuyeckne 1 MATHUTHBIE SIBJICHUS
)1 DIeKTPpUYECKHE 3apsiibl. 3apsHKEHHBIE Tena 7 | bubnmnoreka [JOK
' U UX B3aUMOJIEUCTBHUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 I1 20 1 7
OCTOARHBIM STCKTPHHCCIHHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHDIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 DJICKTPOMATHHTHAS HHAYKINA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5




9 KVIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne ni/m P Koutpoabsn IIpakTHyeck (up )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
Pa3znea 1. Mexanuuyeckue siBJeHUsI
11 MexaHn4eCcKOe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' ONMCaHHUs https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.2 B 5 20 1 3
JanMoAcHeTBIE TeT https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 3aKOHBI COXPaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Pasznea 2. Mexanndyeckue KoJ1e0aHUS U BOJHBI
bu6mmorexa [IOK
2.1 Mexaandeckne Kojiaeda 7 3
NAIHCCIHE Komebamt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHMICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Nroro no pasgeny 15
Paznen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIEKTPOMArHUTHOE TMOJIE U 6 ) bubnuorexa [JOK
. 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ ABJICHUSA




4.1 3aKOoHBI pacCIIPOCTPaHEHHUs CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2
JIuH3bl U onrTHYECKUE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4. P 2
3 asNiokeHue 0eoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBanToBbIe SIBJICHUS
bu6nuoreka [JOK
5.1 Hcnyckanue U MOIIONIEHUE CBETa aTOMOM 4 1 hitps://m.cdsoo.rw/7641 ada6
bu6nuoreka [JOK
32 Crpoenne atomHoro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 1
>3 AACPHEIC peatiind ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [ToBTOpuTe1bHO-00001IA10 1M I MOYJIb
6.1 [ToBTOpeHue n 06001IEHNE CONIEPIKAHUS 9 ) bubnnoreka [JOK
' Kypca Qpu3muku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27







HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBO 4acoB I_I 3J1eKTp0HH],]e
aTa
Ne Tem . Konrposn uudposbie
/ eMa ypoka IIpakTuyec H3YUCH
m/n Bcero HbIE oOpa3oBaTejibHbIEC
KHe padoTpl | HA
padoTbI pecypchl

1 ®dusuka — Hayka o npupone. AsneHus 1
MIPUPOIBI

2 Du3nyecKue ABICHUA 1
Du3nYeCKUe BEITNYNHbBI U UX U3MEPEHUE 1
VYpok-nuccnenosanue "M3mepenue

4 TEMIIEPATyPhI IIPU MOMOILIY KU IKOCTHOTO 1 1
TEPMOMETpA U JaTuuKa TeMIepaTrypbl”

5 Mertoasl HayuHOTO no3HaHus. OnucaHue 1 bu6mmoreka [IOK
(U3MYECKUX SBICHUHN C TTOMOIIBIO MOJeTNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTessr:

6 JAJIBHOCTB MOJIETA IapUKa, TYIEHHOTO | 1
TOPU30HTANIBHO, TEM O0JIbIIIe, YeM OoJIble
BBICOTA MycKa"

Crpoenue BemectBa. ONbITHI, Bt OK
noinoTeKa

7 JI0Ka3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 1

https://m.edsoo.ru/ff09fe0a
BELIECTBA
bubnnorexa [JOK
8 JIBr>KeHue 4acTHIl BEIIECTBA 1 &
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH 11O

9 HaOJIIOACHUIO TETIJIOBOTO PaCIIUPEHUS 1 1

ra3oB»




10

ArperaTHHe COCTOsIHHA BCIICCTBA

Oco0eHHOCTH arperaTHBIX COCTOSIHUM BOJIBI.

11 O6o006menue no pazneny «llepBoHauanbHble E::;?/I;Ir?::;sigrou/iima 0378
CBEJICHUS O CTPOEHUHU BELIECTBA»
12 Mexanundeckoe aBuxeHue. PaBHomepHoe u bubnnorexa [JOK
HEPAaBHOMEPHOE IBIIKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnnorexa [JOK
13 Cxopoctb. EnunauIer ckopoct hitps://m.c dsoclfru 020796
14 Pacuer nmytu ¥ BpeMeHU IBUKEHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ac4
bubnnorexa [JOK
15 Nuepuus. Macca — Mepa HUHEPTHOCTH TEN hits://m.c dSO(I)_.II'U. 0a0¢10
16 [ImoTHOCTH BemecTBa. Pacuer Maccsl u bubnuotexa [JOK
o0BeMa Tema 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHas'1. paborta «Onpenenenue
IJIOTHOCTU TBEPJIOTO TeJay
18 Pemenue 3amad mo teme "[lmoTHOCTH bubmuoreka [JOK
Bemrecrna" https://m.edsoo.ru/ff0al23c
19 Cuila Kak XapakTepUCTHKaA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCUMOCTH pacTshkeHus (edopmariyn)
MPY>KUHBI OT MPUIIOKEHHON CUITBD»
21 [[“IBnenue TsaroTeHus. Cuia TSKECTH
CBs13b MEX]Ty CUJION TSKECTH U Maccoi
22 tena. Bec tena. Pemenue 3anay no teme bubmmorexa LOK

"Cua tsokecta"

https://m.edsoo.ru/ff0al778




” Cuna TsKecTH Ha JpYTUX IUIAaHETax. bubnnorexa [JOK
dusnyecKkre XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6nmoreka [JOK
24 Nsmepenue cun. JluHamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
%6 CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX 11O bubnmnorexa [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3agau no reme
"PaBHopeiicTByrOmIas cun"
)3 Cuna TpeHus u e€ BuAbl. TpeHue B IpUpo/Ie bubnmnoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnast pabora «M3yuenue
79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnorexa [JOK
CHJIBI JTABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICMCTBYIONIIEH CHJITBI
Pemenue 3amau no remam: «Bec Tenay,
31 «['padpmueckoe nzobpaxxenue cuim, «Cuibn buommorexa LOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEICTBYIOIIAS CUIT»
KonTponbHas paboTa o Temam:
1 «MexaHnueckoe JBUKeHUE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «I"padudeckoe
n3o0paxkeHue crny, «CUIbh»
1 JlaBnenue. CriocoObl yMEHBIIIEHUS U bu6mmoreka [IOK
YBEJINYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTbD JIaBJICHUS rasza bubmuoreka [JOK




oT 00bEMa, TeMIEpaTyphl

https://m.edsoo.ru/ff0a2376

[lepenava naBieHus TBEPIBIMU TEIAMM,

bu6nuoreka [JOK

33 JKUIKOCTSIMH U razaMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B ®UJIKOCTH U Ta3€, BRI3BAHHOE bubnmnoreka [JOK
JIEWCTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o teme «Jlapnenue B bu6mmoreka [IOK
AKUJKOCTHU U rasze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubnmnorexa [JOK
38 Coobmaronmmecs cocy ! https://m.edsof)l.ru/ff0a2970
39 I'mppasinueckuii npece bubmmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBON KUIKOCTHBIN
Hacoc
A1 ATmocdepa 3eMiM U IPUYHHBL €€ bubnnorexa [JOK
CYLIECTBOBAHHUA https://m.edsoo.ru/ff0a2b5a
bubnmnorexa [JOK
42 Bec Bo3nyxa. ATmochepHoe 1aBieHue hitps://m.c dsof)l.ru 0aIbSa
43 N3mepenue armochepHoro napieHus. OnpIt bubnnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnnorexa [JOK
BBICOTHI HaJl ypOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bu6nuorexa [IOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe
nasieHue"
47 JleficTBuE )KUJKOCTH U T'a3a Ha IOTPYKEHHOE bubnuorexa [JOK

B HUX TCJIO. ApXI/IMeI[OBa culia

https://m.edsoo.ru/ff0a3276




JlaGopatopHnas pabora «OnpezeneHue

48 BBITAJIKUBAIOLLEH CHUJIBI, JEHCTBYIOLIEN HA 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPY>KEHHOE B KUJIKOCTH)
JlaGopatopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca Tella B 1 bubmuoreka [JOK
BOJIE€ OT 00bEMA MOrPYKEHHOHN B KUAKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bu6nmoreka [JOK
>0 Hnagatme Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpyupoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
olpezeneHue e€ rpy3onoabEMHoCTH"
Pemenue 3amgad no remam: «llnaBanue
52 cynoB. Boznyxonnasanuey, «JlaBienue bubmmorera [TOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTponbHas pabota no Teme «JlaBnenue
TBEPJbIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmoreka [IOK
>4 Mexanmieckas pabora https://m.edsoo.ru/ff0a3{82
bu6nuoreka [JOK
>3 MonmHocTs. Enumits: MOMHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenoBanue "Pacyét MOIIHOCTH, |
pa3BUBaeMOM NP NOIbEME MO JiecTHULIE"
57 IIpocteie Mexanu3msbl. Peruar. PaBHoBecue
CHWJI Ha pbluare
Prruaru B TexHUMKE, OBITY M TIPUPO/IC.
58 JlaGopartopHnast pabota <<};/ICCJ'Ip€I[I())BaHI/I€ 0.5 bubmmorexa [TOK

YCJIOBHM paBHOBECHS pblyara»

https://m.edsoo.ru/ff0a478e




59 Pemenue 3anau o teme «Y clIoBug 1 bu6mmoreka [IOK
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
Koaddutment noneznoro neiicTBus

60 MexanusMma. Jlabopatopnas pabora 1 0.5
«M3mepenne KI1/] HakIOHHON MIIOCKOCTH

61 Pemenue 3agau mo Teme "Pabora, | bu6nuoreka [IOK
MotmtHocTh, KIT/1" https://m.edsoo.ru/ff0adc48

6 Mexanundeckas sHeprusi. Kunernueckas u | bubnmnorexa [JOK
[MOTEHIMAIbHAs JHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTUHU 1 bubmmorexa [TOK

P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 1O TEME
"DKcnepuMeHTaIbHOE ONpeieIeHUE

64 W3MEHEHUSI KHHETUYECKON U TOTEHIHAIBbHOMN 1 1
SHEPTUH MPHU CKATHIBAHUM TEJIa TI0
HaKJIOHHOM TIOCKOCTH"

65 KonTponbhas pabota no teme «Pabota u |
MOIIHOCTb. DHEPTHUS»

66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 bu6nuoreka [IOK
TeMme "MexaHn4ecKoe IBHkeHne" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. Pabota ¢ Tekctamu 1o

67 teme "JlaBiaeHne TBEPABIX TE, XKUIKOCTEH B 1 bubmorexa LOK

" P ’ https://m.edsoo.ru/ff0a4fte
ra3oB

63 PezepBHblil ypok. PaGoTta ¢ Tekctamu 1o 1
teme "PaboTa. MommHocTs. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12
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8 KVIACC

KosaunuyectBo yacos 1 DJIeKTPOHHbIE
ara
Ne T Konrpoun uuPpoBbIe
€Ma ypoka HpaKanec HU3y4eH
n/n Bceero HbIe oOpa3oBaTe/ibHbIEC
KHe padorpl | MA
padoTbI pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- BuG 10K
5 noinoTexa
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3zMep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUJIKOTO U | bu6nuoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPAOTO, KHUIAKOTO U
4 ra3o00pa3HOro COCTOSIHUI BellecTBa Ha |
OCHOBE IOJIO)KEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
bubnnorexa [JOK
5 Kpucrannuueckue u amopgHbie Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalUJUTSIPHOCTb. | bubnnorexa [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubnmnorexa [JOK
7 TermoBoe pacliMpeHue U CokaTue 1 H
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEpPATypbl CO |
CKOPOCTBIO TEIJIOBOT'O JIBUYKEHUS YaCTHUIL
9 Buytpennsist sneprust. CriocoObl U3MEHEHUs 1 bubnnorexa [JOK
BHYTPEHHEHN SHEPrUu https://m.edsoo.ru/ff0a5c60
bubnnorexa [JOK
10 Bunael renonepenaun 1 1

https://m.edsoo.ru/ff0a6412




11

VYpoxk-koHpepenuus "[Ipakruyeckoe
MCII0JIb30BAaHUE TEIIJIOBBIX CBOMCTB BEIIECTB
U MaTepHUalioB B LEJSIX dHeprocoepexeHus"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a65¢c0

12 KonuuectBo Temnotsl. Y aeiabHast bu6mmoreka [IOK
TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro OanaHca. bu6nuorexa [IOK
TemiooOMeH U TENI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtophast pabota "HccnenoBanue
14 SIBJICHHSI TETNIOOOMEHA NMPY CMENTUBAHUH bubmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsueit BOBI
PacueT xonmuuecTBa TEMIOTHI, HEOOXOAMMOTO
15 JUUISl HarpEeBaHMsI TeJla U BBIICIIIEMOTO UM
MIPHU OXJIKICHUH
16 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
yIEJIbHOU TEMJI0OEMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINUBA. Y IeJbHas TEII0Ta bubnuotexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue n oTBEpAEBaHNE
18 KPUCTAJUIMYECKUX TEJl. Y IeJIbHAs TEeIUIoTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlabopaTtopHas pabota "Ornpezenenue bubnmnorexa [JOK
yAEJIBbHOU TEIJIOTHI TUTaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHnue 1 KOHEHCAIHSL. bu6nuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
)1 napooOpa3zoBaHUs U KOHJICHCAIUH. bubnnorexa [JOK

3aBUCHMOCTD TEMIICPATYPbl KUIICHUA OT
aTMOC(bepHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢




22

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpezneneHre OTHOCUTENbHON BIIaXKHOCTH
BO3IyXa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeeneHne BIa>KHOCTH
BO3/yXa

24

[IpuHIMIBI pabOTHI TEMIOBBIX JBUTATENEH.
[TapoBas TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

25

KII/I TerutoBoro nBurarens. TernmoBbie
JIBUTATENIH U 3aIUATA OKPYKAOUIEH CPEbI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAHCHUSA U ITPEBPALICHUA SHECPTUU
B TCIJIOBBIX ITpoLeccax

27

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"TernoBrle ABicHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonrtponsHas pabora no Teme "TemnioBsie
ABJIeHUs. I3MeHeHe arperaTHbIX
COCTOsIHU BelecTra"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
ANEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenoBanue "IneKTpU3aIUI T
MHAYKIMEW U TIPU CONPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

3HeKTpI/I‘ICCKOG II0JIC. HaprI)KeHHOCTB
QJICKTPHUYICCKOI'O ITOJIA. HpI/IHI_II/IH
CYNIEPHO3UIUUN IJICKTPUICCKUX moJien

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPUYCCKUX 3apA10B.




OnemeHTapHbIN 3apsan. CTpoeHue aToma

34 [IpoBOgHUKY M THUANEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPaHEHUs ANEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpuMEHEHNE CBOMCTB bubnmnoreka [JOK
JJIEKTPUUECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
bu6mmoreka [IOK
36 cyuiectBoBanus. lcTouHnkH
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JIlecTBUA 3JIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JleiictBue
38 JEKTPUYECKOTO OISl Ha TPOBOAHUKY U 1
JTUAIIEKTpUKN"
39 DNEKTPUYECKUH TOK B METAJUIAX, JKUJKOCTSIX bubnnorexa [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cwuia Toka. JlabopaTtopHas pabora 0.5 bubnmnorexa [JOK
"N3MepeHue u peryiupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DNeKTpUUEeCcKoe HarpskeHue. Bonbtmerp.
42 JlabopaTtopHas pabota "M3mepenue u 0.5 bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0a%¢14
peryaupoBaHue HANPSKEHUS
43 ConpoTHBieHHE MPOBOAHUKA. Y AEIBHOE bubnuorexa [JOK
COIPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubmuotexa [JOK

MPOBOJIHUKA OT €r0 JUIMHBI, TJI0IAIN
MONEPEYHOro CeYeHusl U maTepuasna”

https://m.edsoo.ru/ff0aa738




3aBUCHMOCTb CHJIbI TOKA OT HaIIpsIPKCHUS.

bu6mmoreka [IOK

45
3akoH Oma aJ1 y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopatopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepes bubnuotexa [JOK
PE3UCTOP, OT COIIPOTUBIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalIEIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "I[IpoBepka mpaBuia
43 CJIO’KEHUSI HAMPSHKEHUN MPU bubnmnorexa [JOK
MOCJIEIOBATEIIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaasS8
pe3ucTopoB”
JlabopaTtopHast pabota "I[IpoBepka mpaBuia
bubnnorexa [JOK
49 JUISL CWJTBI TOKA MPHU MApAIIIETbHOM hitps://m.c dsof)lru Jff0nadle
COEIMHEHHHU PE3UCTOPOB" " '
50 Pemenue 3agau Ha mpumenenue 3akoHa Oma bubnnorexa [JOK
JUIA pa3IM4YHOTO COEIUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akoH J[>xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
paboThI ¥ MOLTHOCTH 3JIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue Henu U MoTpeduTenu Eub 10K
. noInoTEKA
53 3JeKTpUYeCcKoi sHepruu B ObITy. KopoTkoe httos://m.ed 0abG60
PS://M.CdS00.Iru a
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe
54 "DnekTpuueckue 3apsabl. 3apsoKeHHbBIE Tena bubnnorexa [JOK

U UX B3auMojiehcTBUs. I1oCTOSHHBIN
AJIEKTPUUYECKUMA TOK"

https://m.edsoo.ru/ff0abd2c




KonrtponbHas padora no reme
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tella

bu6nuoreka [JOK

55
U UX B3auMojiercTBus. I1oCcTOSHHDIN https://m.edsoo.ru/ff0abea8
AJIEKTPUUYECKUM TOK"
56 ITocTosiHHBIE MATHUTBI, X B3aUMOJECHCTBUE
57 VYpoxk-uccnenosanue "M3yuenue nonei | bubnmnorexa [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe noyie. MarHuTHOE 110JIe 3eMITH B bubmuoreka [JOK
€ro 3Ha4YeHHeE VIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MaruuTtHoe 1nosie
59 3JIEKTPUYECKOTO TOKa MarauTHoe mnose bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKUA C TOKOM
[IpuMeHeHre 3NeKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas paboTta "M3yueHue aeicTBus 0.5 brbmorexa HOK
pATOpHai p ya \ ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha TPOBOJIHUK C TOKOM
DIEKTPOABUTATENb TIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpOIBUraTeneii B
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmorexa HOK
yerp \ P pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHCcTpynpoBaHue u
u3ydeHue paboThl dNeKTpoaBUraTens"
6 OmnbiTel @apazest. 3aKOH 31EKTPOMarHUTHOM
unaykuuu. Ipasumno Jlenna
OnextporeHeparop. CriocoObl MOTydeHHs
63 INEKTPUYECKOW SHEPTUU. DIEKTPOCTAHLIUN
Ha BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH
64 [ToaroroBka k KOHTPOJILHOU paboTe MO TEME
"DNIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"
65 KontponbHas padoTa o Teme bubnuotexa [JOK




"DneKTpruYecKue U MarHUTHBIE sIBJICHUS"

https://m.edsoo.ru/ff0acb14

Pesepublii ypok. Pabota ¢ Tekcramu mo bubnnorexa [JOK
66 1

teme "TeruioBbie siBIeHUs" https://m.edsoo.ru/ff0accSe
67 Pesepaublii ypok. Paborta ¢ Tekcramu mo | bubnmnoreka [JOK

teMme "[1oCTOSHHBIN 37eKTpUUecKuid ToK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1

TeMe "MarauTHbI€ SBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 14.5
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9 KVIACC

Kosan4yecTBO 4acoB DJIeKTPOHHbIE
JlaTa
Ne Konrpoan | Tlpakrnuec uugposkie
Tema ypoka H3Y4YeH
n/n Bcero HbIE Kue 06pa30BaTeJ’IbeIe
U
padoThI padoThI pecypchbl
| Mexanunueckoe ABMkeHUE. MartepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIHLHOCTD | bu6mmoreka [IOK
MEXaHUYECKOI'0 JABMIKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpSAMOIIMHENHOE ABUKEHHUE 1 bubmorexa OK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpAMOIUHEHHOE IBUKEHUE. |
CpenHsis 1 MTHOBEHHasi CKOPOCTh
5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE | bubnuoteka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh IPSIMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO ABIKeHuUs. [ paduk 1
CKOpOCTH
JlaGoparopHnast pabota "Onpezenenue
7 CKO peHHf{) TenzfJ npu aBHOpCKO €HHOM 1 1 bubmmorera [TOK
YEROP PH PABHOYCROPEHIO https://m.edsoo.ru/ff0adb18
JBMKCHUH 110 HAKJIOHHOM TUIOCKOCTH
8 CBoOoanoe manenue Tei. OnwITh ['amunes 1
PaBHOMEpHOE ABMKEHWE TTO OKPYKHOCTH.
9 [Tepunon 1 yacrota obpamenus. JlnneliHas u 1 bubmmorera [TOK
P P ' https://m.edsoo.ru/ff0ae176
YIJIOBasi CKOPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE 1




11

IIepBeb1it 3ak0H HproToHa. BekTop cuibl

bu6mmoreka LIOK
https://m.edsoo.ru/ff0ae612

Bropoii 3akoH HeroToHa.

bu6mmoreka LIOK

12 PaBHOnelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HerotoHa. Cyneprio3uius cu E‘cl/ltfsl?/ljif;{:;gr?ﬂlﬁfoae%z
14 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHOB bubnuoteka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ngj;ifg;ggﬁfoaecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaGopatopHnas pabora «OnpezeneHue bubnuoreka [IOK
YKECTKOCTH IPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnuoteka [JOK
18 Cuna Tperna httns://m.edsocl)_.Ieranﬂ 38
19 Pemrenue 3amau no reme «Cuiia TpeHUs» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "OnpezneneHue bubnuoreka [JOK
Kod(duUlleHTa TPEHUS CKOBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHA. bubmuoreka [TOK
Cuna ynpyroctu. Cuna Tpenus"” https://m.edsoo.ru/ff0afb8e
) Cuia TsSHKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [IOK
TATOTEHUS. Y CKOpEeHUE CBOOOTHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuxeHuE TEN BOKPYT
23 rpaBuTanmoHHoro neHTpa (CoaHeynas
cuctema). ['amaktuxun"
4 Pemenue 3agau nmo teme "Cuna TSHKECTH U bu6mmoreka [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5{8




)5 IIepBas kocMu4eCcKas CKOPOCTb. bubnuoreka [JOK
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHONM TOUYKH.

26 AbcomoTHO TBEPI0€E Teno. PaBHOBecHe bubnuoreka [IOK
TBEPIOTO TeJA C 3aKPEIIIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpalIeHUs

27 MowmeHnT cuisl. LleHTp TsKReCTH

)3 Pemenue 3agaq mo reme "MOMEHT CHJIBIL. bubmuoreka [IOK
HenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO Teme

29 uMﬂ P - P bubmuoreka [TOK

eX&HI/ILI?CKOC JIBIJKCHHUE. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KonTponbHas pabota mo Teme
30 "M P P bubnuotexa [JOK
eX&HI/ILI?CKOC JIBIDKEHUE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynse Tena. UMmynbe cunbl. 3aK0H

31 Y Y v " bu6mmoreka [IOK
COXPAHCHI HMHyHBCf' npyroe https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOJICHCTBHE

0 Pemenue 3amau mo reme "3akoH coxpaHeHUs bubnmnorexa [JOK
uMmmyibca' https://m.edsoo.ru/ff0b096¢

13 VYpok-koHpepeHus "PeakTuBHOE ABHKEHNE
B IIPUPOJIE€ U TEXHHUKE"

bu6mmoreka [IOK

34 Mexanudeckas paboTa U MOIIHOCTh hitps//m.cdsoo.r/ f0b0ag4

35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmnorexa [JOK
CHJIBL TPEHUA https://m.edsoo.ru/ff0b0db8

36 Jlaboparopnas pabota «OnpenencHue

paboThI CUIIBI TPEHUS IPU PAaBHOMEPHOM




ABHXKCHHMU TCJIa I10 I‘OpPI3OHT8.J'ILHOI>i
IMOBCPXHOCTU»

CBs13b oHEpruu u padbotsl. [loTeHIManpHas

37
SHEPTUs
18 Kunernueckas sneprus. Teopema o bubnuoteka [JOK
KMHETUYECKON SJHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B MEXAaHUKE
40 JlaGopatopHnas pabora «3yuenue 3akoHa bubnuoreka [JOK
COXpaHEHUs SHEPTUD) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBHUKEHUE H €TO bubmmoreka LIOK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue kojiebanus. Beinyx1eHHbIC bubnmnorexa [JOK
KoJyiebanus1. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPY>KUHHBIM MasITHUKA
VYpok-uccnenoBanue «3aBUCUMOCTh IEPHOJIA
44 K(E)ne6aHI/H71 OT KECTKOCTHU MPYKUHBI U ﬁaccm Bubnmorexa [IOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTUN TP MEXAHUIECKUX
KOJICOaHUX
Jlaboparopnas pabota «OnpeneneHue
46 qacroprm Hpne Ifo a Kone6aim?1 MPY>KUHHOTO buomorexa [TOK
pHOA by https://m.edsoo.ru/ff0blaec
MasITHUKa»
Jlaboparopnas pabota «IIpoBepka
47 HGS&BII)/ICI/II\I:OCTI/IPHG noja Ifoneé)aHHﬁ rpysa brbmorexa [TOK
pHOZ py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
43 Mexanudeckue BoiHbI. CBOMCTBA bu6mmoreka [IOK

MEXaHHNYCCKHUX BOJIH. HponoanHe 151

https://m.edsoo.ru/ff0b21fe




TMOMNEPCUHBIC BOJIHBI

Ypok-koupepenius "MexaHNUeCKUE BOJHBI

49 N
B TBEpOM Tene. CelicMuiecKkue BOTHBI"
50 3ByK. PacnipocTpanenue u oTpakeHHue 3ByKa
51 Ypoxk-uccnenoanue "Habmoaenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
5 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pE30HaHC
53 VYpok-koupepenius "YabTpa3ByK u bubnmnorexa [JOK
nH(ppa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJBHOU paboTe 1O TeMe
| bubmmoreka LIOK
54 3aKOHBI COXpaHeHUs. MexaHn4ecKue
" https://m.edsoo.ru/ff0b250
KOJ1e0aHus U BOJIHBI
KonTtpomnbHas padora no Teme "3aKoHbI
55 coXxpaHeHMs. MexaHuyeckue KonedaHus u
BOJIHBI"
56 ONEKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
ONEKTPOMarHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koHpepenmus "[lxkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue bubnmnorexa [JOK
3JIEKTPOMATHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenonanue "M3ydyeHne cBOCTB
bubmmoreka LIOK
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemenue 3ana4 Ha onpeiesieHNE 4acTOTHI U




JJINHBI SHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHas pUpo/ia CBETA.

bu6mmoreka LIOK

61 .
CxopocTts cBeTa. BonHOBBIE CBOWICTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acrpocrpanenue csera. 3atMeHus: CoJHIa bubnnorexa [IOK
pactipoctp ' https://m.edsoo.ru/fi0b3658
n JIyHb1
3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHU Bubmorexa OK
P p https://m.edsoo.ru/ff0b38c4
CcBeTa
[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS bubnuotexa [JOK
64
cBeTa https://m.edsoo.ru/ff0b3aea
ITomHOE BHYTpEHHEE OTPAKEHHUE CBETA.
65 I/ICHOJ'ILISOBZ.HFI)/IC HOJ‘IHOFFZ) BHYTPEHHETO bubmmorexa TTOK
yIp https://m.edsoo.ru/ff0b3c5¢
OTpa)KE€HUs B ONTUYECKUX CBETOBOAX
Jlaboparopnas pabota "Hccnenoanue
66 3aBUCHUMOCTH yIJia MPEIOMIIEHHUS] CBETOBOT'O
Jy4ya OT yIJIa MaJIeHHus Ha TpaHule "BO3ayX-
crexiao""
VYpok-koupepennus "Mcnonbp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKCHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3L"
bu6mmoreka [IOK
68 JInasel. OnTrdeckas cuiia JIMH3EI
https://m.edsoo.ru/ff0b3f2¢
69 ITocTpoenne n300pakeHuil B INH3aX Bubmorexa LOK
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenue
paTopHat p P . bu6mmoreka [IOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI

coOuparorien TUH3bI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koHpepenius "OnTuieckre THH30BbIe bubnuotexa [JOK
npubops"” https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmorexa [TOK
P https://m.edsoo.ru/fl0b4684
7 Ypok-konpepenus "Jledextsl 3penus. Kak
COXPAaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. ONbITHI
74 Herorona. CnoxeHue CeKTpaabHbIX IBETOB Bubnmorexa [IOK
' P i ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBera
Jlabopartopnast pa6ota "OMNBITHI 11O
75 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP U bubnuotexa [JOK
BOCIIPUSITHIO IIBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUH Yepe3 I[BETOBbIE PUIBTPHI"
Ypok-nipakTukyM "BosHOBBIE CBOWCTBA
76 CBeTa: IucIepcusi, uHTepdepeHus 1
audpaxus’”
77 OmneiTel Pe3epdopna u mianetapHasi MOJEb bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue u MOMIONIEHUE CBETa aTOMOM. bubnuoreka [IOK
KBanTsl. JInHE4aThie CIEKTPEI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukyMm "HabmrogeHue criekTpoB bubnmnorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUIBI Bubmorexa OK
https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
MOJICNTb https://m.edsoo.ru/ff0c18ac
83 PagnoaktuBHbIe peBpaienus. M3otomnsl bubnuotexa [JOK




https://m.edsoo.ru/ff0clal4

Pemenue 3ama4d mo teme: "Pa,[[I/IOQ.KTI/IBHLIC

bu6mmoreka [IOK

84
npespamieHus" https://m.edsoo.ru/ff0c1b4a

85 [Iepuon nmonypacnana

26 Ypok-koHpepenius "PagnoakTuBHbIE bubnmnorexa [JOK
M3JIy9eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SnepHble peaky. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1¢c58

28 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubnuoreka [JOK
U 3HEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3ana4 no teme "Snepusie peakuun"

90 Peakiuu cunTe3a u neneHus saep. bubnmnorexa [JOK
Ucrounnku sueprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "AnepHast sHepreTuka.

91 JlencTBUA paguOAKTUBHBIX U3IyYEeHUN Ha
YKUBbIE OpraHU3MbI"

[ToaroToBka K KOHTPOJBHOU paboTe MO TeEMe

9 "DNIeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
ONeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonrtponbHas padorta no Teme

93 "DNIeKTpOMarHUTHOE TOJIE.
ONeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, o6o6menue. JlabopatopHsie bubnuotexa [JOK
paboTsl 1o Kypcy "B3aumopeiictsue ten" https://m.edsoo.ru/ff0c245a

bubnuoreka [JOK

95 [ToBTOpenue, o6o6meHue. Pemenue 1

https://m.edsoo.ru/ff0c2572




pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe
"TennoBble mpouecchl”

[ToBTOpenue, 06o6meHue. Pemenne

bu6mmoreka [IOK

96 pacyeTHBIX U Ka‘leCTBeHHBIXV3aI[a‘I o TeMe 1 hitps://m.cdsoo.rw/f0c2a22
"KIIJI TerIoBbIX aBurarencii”
IIoBTOpeHue, o600mIcHKE. Pemenne

97 acquII){mx 51 KaqecHTIBeHme 3aJ1a4 10 TEME 1 bubmorexa LHOK
p 8 https://m.edsoo.ru/ff0c2b30
"KIIJI anekTpoycTtaHOBOK"
[ToBTOpenue, o600mIeHNE. JITabopaTopHbIe bubnmnorexa [JOK

98 1 1
pabotsl o Kypcy "CBeToBbIe siBIeHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o0o6mmeHue. Pabora ¢

99 TCKCTai)/II/I 10 TEME 'I'];aKOHLI COXpaHEHU B 1 bubmmorexa LHOK

" p https://m.edsoo.ru/ff0c2d6a

MEXaHUKE

100 IToBTOopenue, o6o0menue. Pabora ¢ | bub6mmoreka [IOK
Tekcramu 1o TeMe "KonebaHust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOopenue, o6o0menue. Pabora ¢ | bubmuoreka [IOK
TekcTaMH 110 TeMe "CBeTOBEIE ABIIEHUT" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606meHue. Padota ¢

102 TekcTamu 1o Teme "KBaHToBas u simepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I1O ITPOI'PAMME 102 27




NPOBEPAEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOWM OBPA3OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIEI'O OBPA30OBAHMSA

7 KIAACC

i\ Ko

‘ NpPOBEPSEMOTO |
| pesynwrata

? 1.1

|
|

1:2

1.4

1.6

IiposepsieMble npeAMeTHBIE Pe3yJIbTaThl 0CBOCHHN OCHOBHOM
o0pazopaTeIbHON MPOrPAMMBbI OCHOBHOr0 001Iero 00pa3oBaHus

ACIIOJIE30BATh U3YUCHHBIC TIOHATHA

pasiuyarTh ABJICHUS 110 ONHCAHHUIO HX XaPaKTEPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, ACMOHCTPHUPYOINHX JaHHOC ¢)K3I/I‘ICCKOC SABJICHHC

PAcIiO3HABATh [POSIBICHHE M3YYCHHBIX (HU3MYECKUX SBJICHUH B
OKPYXKAIOMEM MUpPE, B TOM YHCIe QU3NYECKUE SABJICHHUS B IPUPOJE,
1P 3TOM MEPEBOAMTH IPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOUCTRA (MIPH3HAKK) (PU3MUECKUX SIBICHUN

W‘\;‘JI'I(%CI;I‘BaTL M3ydeHHbIe CBOMcCTBA Tea M (U3UYECKUE SBIICHUS,
UCITOIL3Yss  (PU3MYECKHE BEJIWYMHBL, IIPU OINMCAHMU IPaBHIIBHO
TPaKToBaTh (PU3UYECKUH CMBICI HCIOJIb3YEMBIX BEIMYMH, HX
0003HA4EHNsT ¥ €IMHUIBI GU3HUECKUX BEJIMYHH, HAXOOUTh (QOPMYIIBL,
CBA3HIBAIOIIME JaHHYI)  (QU3HYECKYI0 BEJIMYHHY C JPYrHMH
BEJIMYMHAMHE,  CTPOMTH  IpadUKH  H3YYEHHBIX  3aBUCHMOCTEH

(du3nHecKuX BEIUYUH

XapaKTepu30BaTh CBOMCTBA TE, (I)H3I/I‘-IGCKI/I€ SABJICHUSA W IIPOIICCCHI,

WCTIONIL3YsL M3YYCHHBIC 3aKOHBI, INPH ITOM [aBaTh CJIOBECHYIO
(GopMyaMpoORKY 3aKOHAa M 3alHCBIBATh €r0  MaTeMaTHYeCKOoe

BBIPAXXCHUC

OGBACHSTH (usuyeckue SBICHHUS, TIPOLECCHl U CBOMCTBA TEl, B TOM
GACAE W B KOHTEKCTE CHUTyaUuH IPaKTUKO-OPHUEHTHPOBAHHOTO
XapaxrTepa:  BBISBIATH NTPUUMHHO-CICACTBEHHBIC CBSI3H, CTPOMTH
obbiacnenue m3 | — 2 JIOTMYECKHX MIaroB ¢ omopod Ha 1 — 2
U3VUCHHBIX CBOMCTBA (DU3NYECKHX SIBICHUH, (PU3MYECKUX 3aKOHA MIIH

3AK0OHOMEPHOCTH

perjath pacuérHele 3a1add B 1 — 2 NedCTBUA, MCIOJIB3YS 3aKOHBI U




% (opmyisl, cBs3bIBarOIHE (U3MUECKHE BENMYMHDBI: HA OCHOBE aHAJIH3a
! VCIIOBMS  3a8[[a4M  3alMCHIBATB  KPATKOE€ YCJIOBHE, TOJCTAaBIATh
i (uskueckue BeUIUHBL B (POPMYIIbI M TIPOBOJUTH PACYETHI, HAXOAHUTh

CHPaBOYHBIC JAHHBIC, HGOGXOJll/IMbIG JUIsl pelICHus 3a1a4, OLCHUBATh

peAIMCTHYHOCTD HOIIy‘ICHHOI/I (1)H3H‘ICCKOH BCIIMYUHBI

P 1 szu Mo3HaBaTh npo6nuvn,x KOTOPBIC MOXHO PEHIMTh NpPU MOMOLIH
(u3MYECKEX  METOAOB, B  ONMCAHMM WCCICAOBAaHUS  BBIACIATH
1.8 | MpOBEPAEMOE  MPEIoNoKeHne  (rumoTesy),  pasnuyatb U
HHTEPIPETUPOBATE TOJIYUCHHBIH PE3yNbTaT, HAXOJMTh OIIMOKM B

X0/I€ OTILITA, AeJIaTh BBIBO/IbI 110 €r0 pe3yJjibTaTaM

ﬂ[’)')BOIl/l]b ONBITEI 110 HaOJIOACHUIO (I)HBHLICCKHX SIBJICHUUN  WJIK

" (uswueckux  csolicte  Ten:  (OpMyJMpoBaTh  IpOBEpsieMble
' i MpeIrnoioKeHus,  cobupaTh  YCTaHOBKY M3  NPEJI0XKEHHOro

| 00« »pyn OBAHUSA, 3aIIMCHIBATE XOJ1 OIBITA U (POPMYIHUPOBATH BBIBOIbI

, BLITOJIHATE [PAMBIE M3MEPEHHUS C MCIOIb30BAHHEM AHAJIOTOBBIX M
1.10 ; uuhpossIX 1pubOpPOB, 3alUCHIBATE MOKAa3aHUA HNPUOOPOB € YYETOM

3a71aHHOH abcomoTHOU IOrpenIHoCcTr I/I3MepeHHH

e | — ———

ii ; ﬂp()BOHHTL Hcmeuosaﬁne 3aBUCHMOCTH  OJHOM  dusudeckoi
| REJMYMHBI OT JPYroM ¢ WCIIOJB30BAHUEM TMPAMBIX H3MEPEHHH,
i VUCTEOBATH B IUIAHMPOBAHHK y4eOHOTO MCCIEJ0OBaHHA, COOHpaTh
1.11 YCTaHOBKY ¥ BBIIOJIHATE U3MEPEHUS, CIeNys MPeUI0KEHHOMY IUIaHy,
(uKCHpOBaTh pe3yNbTaThl MONYYCHHOH 3aBHCHMOCTH (QH3MYECKHX
BEIUUIH B BUJIE IPEJIOKEHHBIX TAOJIUIL U TPaQMKOB, NE€ATh BBIBO/IbI

o p >3vibTaraM HCCIICIOBAHUA

} upuRo TUTh KOCBEHHbIC W3MEpeHHMs (H3MYECKUX BEIMYMH, CICIYys
& [IPE/1TI0KEHHON MHCTPYKIMH: TIPU BHITIOJIHEHMH H3MEPEHUH coOUpaTth
HKCIEPUMEHTATBHYIO YCTAHOBKY M BBIYHMCIATH 3HAYEHHEC HCKOMOH

BEIINYMHBI

cobr0AATE npaBWia TeXHWKH OeszomacHOCTH npu  pabore ¢

nab npm OprlM 00opya0BaHUEM

{ VKa3sipaTh  NPHHIANGl  JEHCTBHS  NMPHUOOPOB M TEXHUYECKHX
3 VCTPOHCTB, XapakTepu3OBaTh NPMHLMNBI  JCHCTBHS  HU3YUCHHBIX
1.14 ; (pubOPOB U TEXHUYECKMX YCTPOWCTB C MOMOLIBIO HX OINMUCaHMI,

{ MCITONB3yd  3HAHMA O  CBOMCTBAX  (M3MYECKHX  SABICHHA H

He00X0 AMMbIe (pliSI/HCCKl/IC 3aKOHbI 1 3aKOHOMCPHOCTH




NPUBO/IUTh I'IpI/IMCpr (HaXOJJ,PITB uH(OpMAIMID O NpUMEpax)

; [PAKTHIECKOTO UCIIONB30BAHMS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOM
1.15 Eu3HM Juis obecnieyeHmst O€30TMACHOCTH MHpH  oOpamieHMd ¢
npubopaMn ¥ TeXHHUECKUMH YCTPOHCTBAMH, COXPAHCHHUS 3710POBBSI H

i
{ ‘
il cob.110; 1CHH$! IlOpM SKOJIOTHYCCKOTO NOBCACHUS B Opr)KaIOIlleH Cpeac

‘l(.\"ULLLTBJb{TL 0100p neTouHUKOB MH(popManuu B cetd MHTepHeT B
COOTBETCTBMU € 3aJ@HHBIM [OWUCKOBBIM 3alpoOCOM, HA OCHOBC
1.16 | UMCIOIIMXCS 3HAHUNA M NMYTEM CPaBHEHMSs PA3JIMYHBIX HCTOYHMKOB
RLLICNATE MAGOPMALMEO, KOTOpas SBISIETCS NPOTHBOPEYMBOM WIIH

MOKET 6 BITH HG}lOCTOBepHOI/I

UCITONLE30BATh npu BBITNIOJTHEHNUH yueOHBIX 3a/1aHui
HAYYHOTIONY/SIPHYIO  JIMTeparypy  (U3MYECKOro  COJEpIKaHHs,

1.17 | CIPaBOYHBIC MaTepmaﬂm, pecypesl  cetn  MHTepHeET, BIiaJeTh
| IPUEMAMU KOHCTIEKTHPOBAHHS TEKCTa, peobpazoBanus HHPOpMaIMK

u3 o’moﬁ 3HAKOBOM CUCTEMBI B IPYT'YIO

; CO3/1aRATh co6cmeﬁﬂble KpaTKHe MUChMEHHBIC ¥ YCTHBIE COOOIIEHN
i pa  ocuoBe 2 — 3 MCTOYHMKOB HMHpOpMamuu  (GU3MYECKOTO
\ COJiepIkalmsd, B TOM 9HCIE IyOIMYHO JIENaTh KPAaTKUE COOOMEHHs O
| pesyapTatax [pOeKTOB WIM Y4eOHBIX HCCAEAOBAHUH, IPH ITOM
FPAMOTHO MCIIOE30BaTh W3YYEHHBIH TNOHATHMHBIM ammapar Kypcea
\

f[ll( 3UKH, CONIPOBOK/IATH BBICTYIJICHHUC HpC3eHTaHHCH

1IPH BEIIONHEHNH YIeGHBIX IIPOEKTOB M UCCIIENOBAHUN PacIIpe/ieiIiTh
003aHHOCTH B IPYIIE B COOTBETCTBUH C IIOCTABJIEHHBIMH 3a/Ia4aMH,

clleInTh 3a BBITIOJIHCHUEM IlJIaHa neﬁcmnﬁ, aJJICKBATHO OIICHHUBATH

coOCTBEHHBIA  BKJIAA B JEATEIIBHOCTh TPYIIbI, BBICTPANBAThH
KOMMYHMKaTHBHOE B3aMMO/ICHCTBHE, YUUTBIBAS MHEHHUE

|
|
E ? OKPYKAKOUIUX
1

8 KJIACC

Koa

.~ TlposepsieMbie NpeMeTHBIE PE3YJIbTATbI 0CBOCHHSI OCHOBHOH
POBEPHEMOro | . .

ofipazoBaTe/bHON NPOrPAMMEBI 0CHOBHOIO 0011ero 00pasoBaHus
pe3yabTara

|
[.1 i HCIIOJIE30BATh ITOHATHA

1.2 pasiiuaTh ABIEHUS IO OMNHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha




1.4

OCHOBE OTIBITOB, IleM()HchI/Ipy}O[III/IX JaHHOE (PU3MYECKOE SBICHUE

PacTo3HABATE npo;IBneHue MW3yYCHHBIX (U3UYECKUX SABICHUH B
OKPYKAIOIIEM MHpE, B TOM 4YHClIe (PU3HYCCKHUE SIBICHHS B TPHUPOAE,
[P OTOM MEPEBOJANTH NPAKTHYECKYIO 3a1a4y B y4€OHYIO, BBIACIATH

CYUIECCTBEHHBIE CBOMCTBA (le/ISHaKI/I) (hu3nyecKux sBICHUI

OMMUCBIBATH H3y‘iCHHbIC CBOMCTBA TEN U (1)“3PI‘ICCKHC ABJICHWA,

HCIOB3Ys  (DU3MYCCKME BEIMYMHBI, NPU OMHUCAHUU MPABHIIBHO
TpaKTOBaTH  (QU3MYECKHM  CMBICT  HCIOJB3YeMbIX  BEIIMYHH,
0603HAYERNS U enHUIbl (PU3HIECKUX BETHYHH, HAXOIUTh GOpMyIIbI,
CBABLIBAIOLME  JIaHHYIO  (PU3UYECKYI0 BEIMYMHY C  JAPYTHMH
BeMYMHAMY,  CTPOMTH  TrpadMKd  M3YYEHHBIX  3aBMCHMOCTEN

(bli‘%l'*Wi?C'fCHX BECJIMYMNH

xap dx\Iu}WBOBa[b cBOMCTBA Tel, (PU3HYECKUE SABICHUS U IPOLIECCHI,
WCIIONL3YS  M3y4eHHbIE 3aKOHBI, IPH 3TOM [aBaTh CJIOBECHYIO
$OpMyYIMPOBKY 3aKOHA UM  3alMChIBaTh €ro  MaTeMaTHYECKOe

BBIDAXKCHHUC

00DACHATD (bH3H‘leC}(YI€ IpoULeCChl U CBOMCTBA TCJI, B TOM YHCJICE U B

KOHTEKCTE  CHTyalluid  IPAaKTUKO-OPHEHTHPOBAHHOIO  XapakTepa:
RBIARIISTE PHYMHHO-CJICJICTBEHHBIC CBSI3H, CTPOUTH 00BACHEHUE M3 1
7 JIOrMYecKuX IIAaroB ¢ MOMOUIBI0 | — 2 HM3yYeHHBIX CBOMCTBa

(|m JMHECKUX ABJECHNH, (PU3HUUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

penars pacuéTHble 3a/aud B 2 — 3 NEHCTBHSA, UCTIOJB3YS 3aKOHBI U
(Gopmyinl, cs3bBaONE QU3NUECKUE BETMYHMHBL HA OCHOBE aHalM3a
VCI0BHS 38/1a44 3aIHChIBATE KPATKOE YCIIOBUE, BBISBIIATD HEOCTATOK
JAHEBIX JUIS PEIIEHWs 3a1avd, BBIOMpATh 3aKOHBI M (GOpMyIHI,
HeoOXOMMBIE ISl €€ PEeIUeHMs, MPOBOJANTE Pacy€Thl U CPaBHHBATH
MoyMeHHOE 3HaueHHe (HU3MYECKOHW BEIMYMHBI C H3BECTHBIMH

JdHHBIMHA

pa( I103HaBaTh HpO6HCMbI KOTOPBIC MOXXHO PCEIIMTL IIPpH ITOMOINH

(lﬁ)M'BH‘l(’CKl/lX METOI0B, VCTIOb3YsE OIIMCAHUE UCCIICAOBAHUS, BBIAC/IATD
poBCPACMOC NPCHATIOJIOKCHUE, OLCHMBATH NPpaBUJIBHOCTE TOPSAAKA

hpUPLACHHﬂ UCCIICAOBAHHUA, A€TTATh BBIBO/IbI

pOBOAUTL ONbITHl IIO Ha6HlO,HCHI/I}O CI)I/ISH“ICCKI/IX SIBJICHUMA WK

(umspuecknx  codicTs  Ten:  (OpMyIHpOBaTh  NpOBEpsAeMbIe

upmnunomeﬁm co6y1par1, YCTAaHOBKY M3  IPENIOKEHHOro




00 YPVI0BaHMA, OIIMCHIBATE X0 OIIbITa U (bOpMYJ'IPIpOBaTB BBIBOIBI

BBINOJIHATD HpﬂMBIC mmepemm C WCIOJIb30BAHUEM aHAJIOTOBBIX
1.10 j nprCopoB ¥ ATINKOB (PU3HYCCKUX BEIUYHH, CPABHUBATH PE3Y/IBTAThI

nsmp«,nnn C ytlc1 OM 3a/1aHHOM a0COJIIOTHOM NOTPEIIHOCTH

[POEOJMTH  WCCICAOBAHAE — 3aBUCHMOCTH  OJHOH  (QU3MYCCKOH
‘ | pelpYPHEL OT JPYFrOH € WMCMOJb30BAHUEM TPAMBIX H3MEPCHMIA:
| [IAHUPORATH UCCIIC0BAHUE, COOMpaTh YCTAHOBKY M BBIIOJHATH
f W3MepeHHs,  CUeAys  UPEUIOKEHHOMY — TIaHy,  (uKCHpOBaTh
| PEe3YIBTATHL NIOJY4eHHOI 3aBUCHMOCTH B BHAE TabIHIl U rpauKoB,

l ICiiaTh BBIBO}IbI 110 pe3ysibTaTaM UCCICNOBAHNUA

‘ upObo,:mL KOCBEHHBIE  W3MepeHus  (QU3MYECKMX  BEJMYHH:

; i 45 MIAHHPOBATL U3MEPEHHMS, COOMPATh SKCIIEPUMEHTANBHYIO YCTAHOBKY,
i b
CACAys  NPEIOKEHHOW HMHCTPYKUMM, W BBIYHMCIATH 3HAYCHHE

co(um [@Th TpaBuIa TEXHUKH 0€30MIaCHOCTH TpH pabore ¢

i nab n,pa TOPHBIM o6opy1103aHneM

— —— SR

? \dpm{umeBaTb NPUHIMIEL  IeWCTBHS HM3Y4YEHHBIX NPUOOPOB M
TeXHAUSCKUX YCTPOWCTB € ONOPOH Ha WX OIMCAHWS, HCHOJIB3Ys
SHanMs O CBOMCTBAX (PM3BMUYECKUX SIBICHHH M HEOOXOIMMbIE

NIRIE (S 3aKOHOMepHOCTH

"pamu 3HaBaTh NPOCTHIC TCXHUYCCKHC yCTpOI/ICTBa U U3MCPUTEIIbHBIC
I]pii@(]phl 110 CXEMaM M CXeMaTWYHBIM PHUCYHKaM, COCTaBIIATH CXCMBI
JIEKTPAICCKHUX gerieii ¢ nocieoBarelibHbIM - M ITapalJICIIbHBIM
‘ COE€JIMHCHUEM  DJICMCHTOB, pasim4das YCIIOBHBIC 0003HAYEHUS

INEMECHTOB SJICKTPHUCCKUX meneun

npuborzmb npuMeps!  (HaXO[UTh WMHPOPMAIMIO O TPUMEpax)

E [PAKTHYECKOTO UCTOJB30BaHNS (PU3HYECKUX 3HAHUH B MOBCEAHCBHOM
1.16 { usHM s obecniedeHMss  O€30MACHOCTM  HpH  OOpamieHHd ¢
npubopaMu U TEXHUUECKUMH yCTPOHCTBAMH, COXPAHEHHS 3/10POBbS 1

|
‘i co0110) 1€‘HHH HOPM 5KO0JIOTHYECKOIro NOBCACHUS B oxpyxca}omen cpeac

OCYIIECTBIATh MOMUCK umbopmaunn (pU3MYECKOTO COAEPKAHUS B CETH
VutepHer, Ha OCHOBC WMCIOUIMXCS 3HAHWHW W TYTEM CPaBHEHMA
JOTIONHUTEBHBIX  MCTOUHMKOB BbICAATh MH(POPMALIMIO, KOTOpast

SIBJIACTCSE nponmopeqmon WA MOXKET OBbITh HEOCTOBEPHOM

UCIIOJIL30BATDb le/l BBHINIOJIHCHHUH y‘I€6HI>IX SaﬂaHI/II/I Hay4YHO-




NONVAAPHYIO JIATEPaTypy (U3UYECKOro CONEpKAHMS, CHOpPaBOYHBIC
| varepuanbl, pecypchl ceth  VIHTepHeT, BIajeTh  MpHUEMaMHU
KOHCITEKTHPOBAHKS TEKCTa, MpeoOpa3oBaHus HHPOPMALMU U3 OJHOU

| 3HAKOBOW CHCTEMBI B [IPYTYIO

CO311aBaTh COBCTBEHHEIC HUCBMCHHBIE 1 KPaTKHE YCTHBIE COOOIICHNS,
0606mas uHGOPMAIMIO U3 HECKOJBKUX HMCTOYHHKOB (DH3HMYECKOrO
‘ 18 COfEpKANMS, B TOM' YMCHE MyOIMYHO NPEACTABIATb PE3YNbTAThl
' NPOCKTHON WM HCCJICJOBATENBCKOKM JICATEIBHOCTH, [pH 3TOM
FPaMOTHO MCNOJB30BaTh M3YYCHHBIM TOHATHHMHBIA amnmapar Kypca

; g pusurim, COMPOBOK/IATH BRICTYIITIEHHE NIPE3EHTAlMEN

i (i BLITIOJHEHUN Y4eOHBIX MPOEKTOB M MCCIENOBAHUH (QU3NIECKHX

[IPOLECCOR PACHPEALIIsiTE 00A3aHHOCTH B IPYNIE B COOTBETCTBUH C
HOCTABIEHHBIMU  3aJa4aMM, CJeJUTh 3a BBHINOJHEHHEM IUIaHA
1.20 | JelicTBuid M KOPPEKTHpOBaTh  €ro,  aJeKBaTHO  OICHUBATH
1 coOCTEEHHBIA BKJAA B JICATEILHOCTh TPYIIBI, BBICTPAaHBATh
! KOMMYHHKAaTHBHOE  B3aUMONEHCTBUE,  MPOSBISAA  TOTOBHOCTH

‘[ paspemnarh KOHQIUKTEI

9 KJIACC

Ko
IPOBEPHEMOro
pe3yiabLTara

Iiposepnevbie npeAMeTHBIE Pe3yIbTaThi 0CBOCHHS] OCHOBHOM
oGpazoBaTebHO MPOrPAMMBI 0OCHOBHOI0 0611ero 06pasoBaHus

1.1 YCITOJIH30BaTh U3YYCHHBIC IIOHSTHS

pasziiuyarh SIBJICHUAA 110 OMHCAaHHIO HX XapaKTCPHBIX CBOMCTB M Ha

I OCHOBE OITBITOB, IECMOHCTPUPYIOMIUX JaHHOC (1)H3PI‘ICCKOC SIBJICHHUC

PACTIO3HABATE TIPOSIBICHUE W3YHYEHHBIX (M3MYECKHX SIBICHUA B
i OKPYIKAIOIIEM MHpE, B TOM 4HCIe (PU3MUECKUE SABJICHHS B IPHPOIE,
1pH TOM MEPEBOANTH MPAKTHUYECKYIO 3a/1auy B YYEOHYIO, BBIACIATH

CYIICCTBEHHBIE CBOWCTRA (MPU3HAKM) (PH3MUECKUX ABJICHHM

OMIChIEATh M3yUEHHBIC CBOWCTBA Tel W  (QU3MYCCKUE SBJICHUS,

! | uerons3yst  (QU3NYCCKUE BEJIMYMHBI, TIPH  OINMCAHUM TMPABHIIBHO
1.4 1 TpaKroBaTh  (QM3UYECKMH  CMBIC]  MCHONB3YEMBIX  BEIIMYHMH,

0BO3HAYCHIS ¥ eMHNLBI PU3HYECKUX BEITMYHH, HAXOAUTh GOPMYIIBL,

CBI3LIBAIOIME AaHHYI (DU3MYECKYI0 BEIMYHHY C JPYTUMH




1.5

1.6

1.7

1.10

BREITHYHHaMH, CTPOUTE l“pa(l)I/IK[/i HU3YyYCHHBIX 3aBUCHMOCTEH

pM3rHEeCcKUX BENHYNH

XapaKTepu3oBaTh CBOMCTBA Tell, (PU3MYECKUE SBJICHUS M IPOLECCHI,
MCTIONIL3YS  M3YUCHHBIC 3aKOHbI, MPH 3TOM JaBaTh CIIOBECHYIO
(opMyIMPOBKY 3aKOHAa ¥  3alUChIBaTh €r0  MaTeMaTHYECKOE

BBIPaXCHHUC

0ObACHATL (HU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YUCIC U B
KOHTEKCTEe  CUTyalHi  [PAKTUKO-OPUEHTHPOBAHHOIO  Xapakrepa:
BBIIBJISTE PHYNHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 2

3 JIOTMYECKMX WIAroB ¢ TMOMOUIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(puspeckux IBACHUN, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

;:»éiixax'f&, pa.«:qé'mble“;;ﬁé;; (on;paloumec;l Ha cucreMy H3 2 — 3
ypaBHeHuil), MCOONB3ys 3aKOHBl M (OPMYJNBI, CBA3BIBAIOLIME
u3vyeckue BEIWYMHBL HAa OCHOBE AQHAllM3a YCJIOBHS 33/1a4H
5AUMCHBATE  KPATKOC  YCJIOBWE, BBIABIATH HENOCTAIOLIME  HIIH
130RTOUHBIC JIAHHbIE, BHIOMPATH 3aKOHBI ¥ (OPMYJIBI, HEOOXOAUMBIE
NI pPeUieHus], MPOBOJMTH PacuéThl M OLECHUBATH PEATMCTHYHOCTH

NOJIYHEHHOI'O 3HAYCHUA (]I)HSH‘ICCKOﬁ BCJIMYHHBI

pﬂ(‘ll&&iﬂlﬂl'[‘b HpO6ﬂ€MbI, KOTOPBIC MOXXHO pPEHNUTh IIpH HNOMOIIH
(Q)MSH‘ICCKI/IX METOJIOB, MCIOJIbL3Ys OINMMCAHKUE HCCIICAOBAaHUs, BbIJICIBITH
NpoBepIeMoe  MPeanoioKeHue, OIlCHUBAThL IMPABHIIBHOCTD Topsaxa
[IPOBEJICHW  UCCIENOBaHWA, JICIaTh BBIBOJbI, HHTEPIIPETUPOBATH

pe3yIbTaTel HAOMFOIEHUH U OIIBITOB

UPOBOJMTH OIBITEL 10 HAOMOAEHHIO (U3MYECKUX SBJICHUN WIH
(u3KrUECKHX CBOMCTB TEN: CAaMOCTOATENBHO COOMpPATh YCTAHOBKY W3
u30sITogHOrO Habopa 0OOpYAOBAHUS, ONMHMCHIBATE XOJ OMBITA M €rO

pe3yIETaThl, (GOPMYIHPOBATH BEIBOIBI

NPOEOAMTE TIPH  HEOOXOAMMOCTH CEPHIO TMPSMBIX HM3MEPCHHI,
onpejenas CpelHee 3HAYCHHE W3MEpAEMOH BEMUUMHBL ((POKyCHOE
paccrodnue cobuparonieil nMH3b), 000CHOBRIBATH BHIOOpP cmocoba

u3mMepenus (M3MEPUTEILHOrO Mpubopa)

[POBOATE MCCHACAOBAHAC 3aBHCHMOCTEH (DM3UYECKHX BEIHYMH C
MCIIOJIL30BAHUEM MPSAMbIX M3MEPEHHIA: IIAHMPOBATh HCCICAOBAHUC,
CAMOCTOATEILHO COOMpPaTE YCTAaHOBKY, (MKCHPOBATh DPE3YJIbTAThI

{IOJTYUCHHON 3aBUCMMOCTH (DH3UYECKMX BENMYMH B BUIE TaOIMLM




1.12

1.17

1.18

Jd(l‘u KOB, ACIATh BblBO][bl [0 pe3yjibTataM HCCICAOBaHUA

npnrao,;,mb KOCBCHHBIE  W3MepeHHs  (U3UMYECKUX  BEJIHYMH:
MIAHUPOBATH M3MEPEHHs, COOMPATh DKCIIEPUMEHTANIBHYIO YCTAaHOBKY
M BHINOJIHATE M3MEPCHUs, CIieAyd MNpPEeAT0XEHHOH HHCTPYKIIMH,
PHITIC/NTH 3HAYCHUE BEJIMYMHBI W AHAJIU3HPOBATH IOJyYECHHBIC

p" VIBTaThl € y‘{C TOM 3a/IAaHHOM HOrpCiiHOCTH I/I3MCp6HI/II/I

k.O(iHO;ldTb npaBuia TeXxHukM Oe3omacHocTH mpu  pabore ¢

nato PATOPHEIM ooopyuosauueM

pa:;.m-man. OCHOBHBIE TPU3HAKH M3YYECHHBIX (U3MYECKMX MOJEIIEH:

MarepualibHadg TOYKa, a0COMOTHO TBépHOC TCJIO, TOYEYHBIH UCTOYHUK
cBeTa, Jyd, TOHKAs JIMH3a, INIaHeTapHas MOJCIIL aToOMa, HYKJIOHHas

MO/3€J16 QTOMHOTI'O s/ipa

XapaKTepu30BaTh PHHIMIB JIGHCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONMOPOH Ha HX ONMCAHHUA, HCIOJb3Ys

3ganusg O CBOMcTBax (PU3HMYECKHX SIBICHHMH M  HEoOXOauMbIe

(l!ﬂ JUHCCKHE 3dKOHUM€pHOCTI/I

WCITOB30BaTh CXEMbl M CXEMAarTUYHble PUCYHKH H3YYEHHBIX
TeXHUYECKNX  YCTPOMCTB,  M3MEPHUTENBHBIX  NpPUOOpOB U
FEXHOJIOTMYECKHX TIPOLIECCOB NPU PEIICHUH Y4eOHO-NPaKTHYECKHX
3a71at, ONTHYECKUE CXEMBI VIS TIOCTPOCHUS N300paskeHUH B IIIOCKOM

pmm U coOuparouieil TuH3e

np IBOJMTH TIpAMephl  (HaxoJuTh MHOOPMAIMIO O [pUMeEpax)

[IPAKTHYECKOIO WCIOB30BaHUs (PU3NYECKUX 3HAHUH B OBCEAHEBHOM
kusnn s obecniedeHust  0e30MacHOCTH MpU  oOpallleHHH ¢
npubopaMu M TEXHUYECKHMHU YCTPOMCTBAMH, COXpaHEHHS 3710pOBbA U

C omm LeHmA HOpM. HKOJIOTMIECKOTO MTOBE/ICHUS B OKPYXKaIOIIEH cpene

OCYIIECTBIATH MOUCK HHQ)opMamzm (GH3MIECKOTO COCPIKAHUSA B CETH

Mureprer, caMocTosTenbHO  (QOPMyIMpys TOWCKOBBIH — 3ampoc,
HAXO/MUTH  NYTH  OIPEHENCHHS  JAOCTOBEPHOCTH  TOJYYCHHOM
nuhopManul Ha OCHOBE MMEIOMIMXCS 3HAHMA M JOTIONHHUTENBHBIX

HCTOYHHUKOB

WCIOJThb30BATh TNPY  BBINOJHEHUH y4eOHBIX 3aJaHuil  HAy4YHO-

NOUVIAPHYIO JHTepaTypy (U3HUYECKOrO COJCPHKAHMS, CIPABOYHBIC
viarepuanel, pecypcsl cerd  VIHTepHer; Biajerb NpUEMaMu

KOHCIICKTHPOBAHKA TEKCTa, IpeobpasoBanus MHPOPMALMU U3 OTHOH




1.20

1.21

3HAKOBOM CUCTEMBI B APYTYIO

LOJI]BJT}) ¢06¢TBeHHme NUCHMEHHBIE W YCTHBIE COOOLICHUS Ha
ocrope AH(OPMAIME M3 HECKOJIBKUX HMCTOYHHKOB (H3HUIECKOTrO
cozepanus, nyOaMuHO NPEACTABAAsTh PE3YJbTaThl NPOCKTHOW HIIHM
MCCICAOBATEIBCKON  JICATCNIBHOCTH,  TIpM  3TOM  TPaMOTHO
MCTI0JIB30BaTh H3YYCHHBIN MOHATUIHBIN annapar u3y4acMoro pasziena
(M3MKH W CONPOBOXK/IATh BBHICTYIJICHME NpPE3EHTAUMEH C y4€TOM

0coOeHHOCTEH Ay IMTOPUM CBEPCTHUKOB

(pH BRITOJHEHUA yueOHBIX NPOCKTOB M MCCIENOBAHHH (PU3MIECKUX

[POLECCOB pacupeensiTh 0043aHHOCTH B IPYNIE B COOTBETCTBUM C
NOCTARJICHHBIME  33/la4aMu, CHEJWTh 3a BBITIOJIHCHUEM IIJIaHa
nelcTEdid M KOPPEeKTHpOBarTh  €ro,  a/IeKBaTHO  OLEHHBATH
coOCTEeHHBIH  BKJIAA B JAEATECIBHOCTh TPYIIbI, BbICTpAaWBaTh

KOMMYHUMKATHBHOC BSaHMOﬂCﬁCTBHe, IIPOSABIIASA TOTOBHOCTH

paspeniaTh KOHQIHKTHI




NMPOBEPAEMBIE 3JIEMEHTDBI COAEPXKXAHUA

7 KJIACC
. Kon
pasjena

Kop

')JILML’H

TlposepsieMbie DJIeMeHThI COlePKAHHS

(D[/I?!/I KA II [ L POIH) B [IO3HAHIU OKPVYXXAIOIIEI'O MHUPA

Dusuka Hayka O TpHpoje. SBIEHMSA TPUPOJIBL.

dOuzuueckme SIBJICHUS. MCXaHHUYCCKHC, TCIJIOBBIC,

BJICKTPUHCCKUAEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.3

®usuueckre BennumHbL  M3Mepenwe — dusmueckmx

BesvunH.,  @Dusuueckune  npubopsl.  [lorpemrHocts

I/I3M(.p€HI/IId Memnyﬂapomiaﬂ CUCTCMaA CIUHHAIL

LcrechCHHOHaqubm METOJ| TO3HaHHWs: HaOIoIeHHeE,
[OCTAHOBKA HAYYHOrO BOIIPOCA, BBIIBH)KCHUE TMIIOTES,
SKCIIEPUMEHT 110 IPOBEPKE THIIOTE3, OOBACHEHHE

Ha0IIOIAeMOTO SIBJIICHUS

Om{camf(e (bn3nqecmx SIBJIEHUU C TIOMOIIBIO MOJIENeH

1
{
|
I
I
\
»

[MpaxTuaeckue paboThl:

HitHPar#H#13MepeHre pacCTOSHUM.
HiHiPartH#13mMepenre 00bEMa XHIKOCTH MW TBEPIOTO
TeJa.

HHPar###OnpeneneHne pasMepoB MaJIbIX Tel.
HiHtPariH#l3mepenrie  TeMIepaTypsl TpPH  TOMOIIH

KAAKOCTHOTO TEPMOMETPA U NaTYUKaA TEMIICPATYPhI

I FPBOH A\q l\JleI)IE CBEJIEHHMSI O CTPOEHMH BEIIIECTBA

N
(93]

Hi#Par###CTpoeHre BeIecTBa: aTOMBI M MOJIEKYJIBI, HX

pasmepsi.  OrmbiTel,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOEHHME BELIECTBA

#i#HPar#HtIBukenne  vactui,  BeuiectBa.  CBs3b
CKOPOCTH  JIBMJKCHHSI ~ YacTHLl C  TEMIIEPaTypom.

Bpoynosckoe nmxenue, muddysus

BSaMMO,IIeI/ICTBI/Ie YacCTHUl BEIIECTBA: IPUTHKEHUE U

OTTAJIIKHBAHHUC




2.4

2.6

###Paf###&peramme COCTOSIHHS BELIECTBA: CTPOCHUE
ra30B, JKUJKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) TEIl.
B3auMoCBsA3b MEXJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTibix COCTOSHUSIX M MX aTOMHO-MOJICKYJISPHBIM

CTPOCHHEM

OcoBEeHHOCTH arperaTHbIX COCTOSHUM BOIbI

[TpaxTnyecxue paboThl:

HH#Par###Ouenka auamerpa atoMa METOIOM DPANOB (¢
VCIOIb30BaHneM GoTtorpaduit).
#HHHPar#H##O0nbITEl - TIO

paciiupeHrs ra3os.

HAOMIOAEHUI0  TEIIOBOIO

HHHPart##OneiTel 10 OOHAPY)KEHHMIO JAEHCTBHS  CHII

MOJICKYJISSPHOTO TIPUTAKEHHS

" IBUKEHUWE U B3AUMOJIENCTBHUE TEJI

Mexannueckoe JIBHDKCHUE. PaBHOMEpHOE U

HEPABHOMEPHOC JABIDKCHHE

H#iH#Part##H#CKopocCTs.

HCPABHOMEPHOM JIBMI)KCHHUH. Pacuér IIyTu U BPEMEHU

Cpennsis CKOPOCTB npu

JABUXCHUA

Ssnenue uoepruu. 3aKoH MHepUMH. B3ammonercTBue

TeJ Kak IpuYuHa U3MEHCHHUSA CKOPOCTH JABHIKCHHS TCIIL.

- Macca kak Mepa MHEPTHOCTH Tela

###Pari## lnotHocTs BewecrBa. CBA3b INIOTHOCTH C

KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMa BelecTa

Cuna kak XxapakTepUCTHKA B3aUMOJECHCTBHS TEN

Cuna ympyroctd ¥ 3akoH ['yka. M3mepenue CHibl ¢

TIOMOIIBIO JUHAMOMETPA

HiHHPar# i Bnenve TaroteHuss W cwia Tsoxkectr. Cuia

TSOHKECTH Ha APpyrux rmiaanerax. Bec rena. Hesecomocts

Cuna TpeHus. TpeHME CKOJBXKCHUS U TPCHHC TMOKOS.

TpeHue B npUPOJIE U TEXHUKE

HHHParf##Cioxkenre CuJI, HANpPaBICHHBIX IO OJHOR

npAaMoil. PaBHOIEGHCTBYIONIAS CHIT

INpaxTraeckue paboThL:




4.1

4.2

3.12

V(A)ﬂr.lp'ézxvéf_r[enne mcxopoc*m PABHOMEPHOIO  JBHIKCHHMS
(mapuka B OJKHJAKOCTH, MOJEIH  3JIEKTPHYECKOIO
apromobmiss u Tak janee). OmnpeneneHue cpeaHeH
CKODOCTH  CKOJIbKEHMs Opycka MM IIapuka 110
HAaKIOHHOW  TUIOCKOCTH.  OmnpeneneHne  IIOTHOCTH
TBEPAOTO TENna. OnbITel, JEMOHCTPUPYIOLIHE

3aBUCHUMOCTH pacTskeHus (ledopmanuu) NpyKUHbl OT
; npuiioskeHHOM  cunbl.  ONBITBI,  AEMOHCTPUPYIOIIUE
3ABUCHMOCTE CHITBI TPEHWS CKONBKEHHS OT Beca Tena U

XapaxTepa COMPUKACAONMXCS TTOBEPXHOCTEN

Dusznyeckye SBICHHS B MPHPOJE: MPUMEPHI IBHKEHHUS C
@ Pa3InYHBIMA CKOPOCTSIMH B JKMBOH M HEKHBOM IIPHPOJE,

JICHCTBHE CHJTbI TPEeHUA B IMTPUPOJAC U TCXHUKE

Texuudeckye yCTPOUCTBA: JHHAMOMETP, MO ITHUKA

 JIABJIEHUE TBEP/IBIX TEJI, JKUIKOCTEI U TA30B

Jagnenne tBEépmoro Tema. CrnocoObl yMEHBLICHHS H

YBEIUYCHNA JAaBJICHUSA

-
i
|
|
|

JlamjieHue rasza. 3aBHCMMOCTD JaBIIEHHUS ra3a oT 00béMa,

TEMIIEPaTypHI

[lepenaya naBiieHus TBEPABIMHU TEJIAMH, XKHIKOCTAMH U

razamu. 3axod [lackais. [lneBMaTHUeCcKHe MalllMHBI

3aBUCUMOCTL  JIABJACHUSA JKUJAKOCTA OT TJIyOHUHBI.

Duppocrariyeckuit rapagoke. CooOImaromuecs cocyasl.

['uppasinyeckue MeXaHUu3MbI

Armocdepa 3eminn u atMmocdepHoe nasienue. IIpyuamnHe!
‘ CYIIECTBOBAHUS BO3AYIIHON oOonoukyu 3emau. OnbIT
Toppuuetn. 3aBHCHMOCTh aTMOC(EPHOTO JaBJIEHHS OT

BBICOTBI HaJi YPOBHECM MOPA

Usmepenne armochepuoro pasnenus. IIpuboper ans

H3MCPCHUS AaTMOC(EPHOTO JIABJICHHS

JlelicTBre JKHIKOCTH M Ta3a Ha MOTPYXKEHHOE B HHX

Teno. BerrankuBaromas (apxuMenoBa) cuia. 3akKoH




ITpakTnyeckue paboThI:
Hcenenosanye 3aBHCHMMOCTH Beca Tela B BOJAE OT

00bEMa TIOTPY)KEHHOH B OKHMJKOCTh 4YacTH  Teja.

OnpejienieHne BLITATKMBAIOWCH CHITBI, ACHCTBYIOIIEH Ha
Teno,  morpyxéHHoe B kMIKOCTh.  [IpoBepka
HEC3aBUCHMOCTH BHITAJIKMBAIOIIEH CWIIBI, JIEHCTBYIOLIEH
Ha TEJO0 B OKUJKOCTH, OT Maccel Tenaa. OmnbITh,

3aBUCUMOCTH BBITAJIKMBAIOIICH

NEMOHCTPUPYIOLIHE
CWJIRI, CWCTBYIOLICH HA TENO B XHIKOCTH, OT 00bEMa
NOrPYyXEHHOW B MUAKOCTh YACTU TEJa M OT IIOTHOCTH
KHUIKOCTH.

KoncrpyupoBanue  apeomerpa  HJIHU

KOHCTPYMpPOBaHHE  JIOJKM M  OINpeJeneHue e

Ipy30M0/16EMHOCTH

dusznyeckde  ABJIGHUA B TNPHPOAE:  BIHAHUE

aTMOCd)epHOFO JIABJICHUS HA YKUBOU OpraHusM, IJIaBaHHE

psIO

PABOTA,

5.1

MOL

Texnuyeckue ycTpoiicTBa: coobmaroniguecs Ccocyabl,
YCTPOMCTBO — BOJONPOBOJA, TUIAPABIMYECKMH IIpecc,
MaHoMeTrp, Oapomerp, BBICOTOMED, NMOPIIHEBOM HAcoC,

apeomerp

[IHOCTh, SHEPT U

Mexanuueckas pabora

Mexanuyeckas MOIIHOCTb

IIpocThle  MeXaHU3MBI:  pblyar, OJOK, HaKIOHHAas

IJIOCKOCTB. HpaBHHO paBHOBCCHA pblYara

IIpuMeHeHte MpaBriia PAaBHOBECHS pbldara K 010Ky

«3omotoe  mparuno»  MexaHukd.  Kosdpduiment

MOJIC3HOT'O NIEUCTBUS MEXaHU3MOB. IIpocteie

MEXdHHU3IMBbI B 6I>I'Ty M TCXHHUKC

[ToTeHIMabHAS SHEPTHU TEJla, MOJHATOrO Haj 3eMIEH

Kunernueckas SHEPIrus

TTonuas mexanu4deckas OHCPTrHs. 3aKoH H3MEHEHUs U

COXpaHeHHs MEXaHHYECKOH SHEepruu

INpaxTuyeckue paboTHI:
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m#@?ﬁr###’()npenenenne pabOTBl CHIBI TPEHHS TIpU
PAaBHOMEPHOM [IBYDKEHMM Te€la II0 TOPHU3OHTAJIBHOM
nmosepxHocTH. McecenenoBanue  YCIIOBUHM  paBHOBECHS
peivara. Mamepenue KIIJI HakinoHHOH miockocTy.

I/IS}"IGHI/IC 3aKOHA COXpPaHCHUA MEXaHUYECKOM SHEPTHH

Dusuyeckne SBJICHUA B IpupoaAc: pblHaru B TCIC

Y€10BCKa

Texuuyeckue yCTpoOMcTBa: phlvyar, IMOABMXKHBIH H
HEIOIBIKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTBIE

MEXAaHHU3MbI B 6I>ITy

Kox Kon
paszjeiia

IeMeHTAa

TEIUIOBGIE SBJIEHUS

HpOBepﬂeMble JIEMEHTHI COCPKAHUA

OcCHOBHBIC  TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETHYECKOH
TEOpHH CTPOEeHHs BemiectBa. Macca H  pa3Mepsl
Mosiekysl.  OnbIThl,  MOATBEPXKJIAIOIIUE  OCHOBHBIE

TTOJIOKCHUA MOJICKy.TDIpHOKHHGTPI‘ICCKOﬁ TEOPpHHU

|
|
6.2 |
|

Mojeity TBEPHOTO, IKUIKOTO M Ta3000pa3HOro
cocrosuuii BeuiecTBa. Kpucramideckue u amMopdHbIe

TCIa

OOBgacHeHHE CBOWCTB Ta30B, XKUAKOCTEH U TBEPABIX TEI
HAa OCHOBE TIOJNOXKEHUH MOJEKYIIPHOKHHETHYECKOH

TEOPUU

CmavyuBaHue u KanmuJJiAPpHBIC ABJICHUA

Tennoroe pacnIMpeHuc U CXaTHue

Temneparypa. Css3b TeMIeparypel €O  CKOPOCTBIO

TCHJIOBOTO ABHIKCHUSA YaCTUL]

Bryrtpenssisi sneprusi. CnocoObl H3MEHEHHUs BHYTPEHHEN

SHEPrum: TeIonepe/jaya i COBEpIICHUe paboThl

Buasl Teruionepesayn: TEIUIONPOBOAHOCTb, KOHBEKIHS,




(@)
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U3JTyuCHUE

Konuuectro  TEIUIOTHI.  YJAedbHas  TEINIOEMKOCTh

BCHICCTBA

TernmooOMeH W TEIUIOBOE PAaBHOBECHE. YPaBHEHHE

TEMI0BOTO Dajianca

[lnapnenue u OTBCPACBAHUEC KPUCTATUINYCCKUX BCIUICCTB.

VaenpHas TE1oTa jiaBlieHus

[MapooGpazopanue W koHaeHcauus.  Mcmapenue.
Kunenue.  VYienbHas — Teruiota  1apooOpa3oBaHUs.
3aBUCHMOCTH TEMIIEPATypbl KUTIEHUSI OT aTMOC(epHOTro

JIaBJICHUS

Brnaxnocts Bo3nyxa

DHeprust TOTUIMBA. Y ieIbHasA TEIVIOTa CropaHus

[Mpunyuner  padotsl  TemnoBslx asurarened  KIIJL
TEIUIOBOTO JiBuraress. TelsioBble NBUTaTeNld M 3alluTa

OKpYyIKarolel cpensl

3aKOH COXpPAHEHUs U IIPEBPAILCHHs SHEPTUU B TEIIOBBIX

poueccax

IlpakTnyeckue paGoThI:

HHHPartH#H#O0nBITEI 10 OOHApY)KEHUIO JIEUCTBHA  CHII
MOJIEKYIAPHOTO NPUATSHKEHHSL.

HHPar##H#OnpITBl  TI0  BRIPALLIMBAHUIO  KPHUCTAJLIOB
TIOBaPEHHOU COJIM MIIM caxapa.

HH#Par###O0neiTel - 10 HAOMIONEHHIO  TEIIIOBOTO
pacuIMpeHys Ia30B, XKUAKOCTEN U TBEPIBIX TEIL.
H#Par###OnpeieneHne JaBIeHUs BO3dyXa B OalioHeE
WITIPULA.

HH#Par###OnbITI, JACMOHCTPUPYIOILHME 3aBHCHMOCTh
JABJICHNs BO3[yXa OT €ro obbéma M HarpeBaHus WU
OXJIAXICHUS.

Hi#Par##H T IpoBepka THIIOTE3bl JIMHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJNIOMKA JKHOKOCTH B TEPMOMETPHUYECKOM
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7.1
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TpyOKe OT TeMIIEPaTypHI.

H#Par###Habmonenune W3MEHEHHUS BHYTPEHHEH
SHEPrHU Tejia B Pe3yibTaTe TEIIoNepenayd U paboThl
BHEILIHUX CHJL.

H#Par##liccnenoBanue  SBICHUS TEIUNIOOOMEHAa TNIpH
CMELIMBAHUN XOJIO/THON U TOPAYEH BOJBI.
#H#Par###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIYIEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METaJUTHYEeCKAM [IUITMHIPOM.

Hi#Par#H#OnpenesieHde  yIeNbHOW  TENIOEMKOCTH
BEIIECTBA.

#HH#Par#HtVccnenoBanue Npolecca HCIapeHus.
H#Parf##OnpenesieHie  OTHOCUTEIBHOM  BJIAXKHOCTH
BO3J(yXa.

HH#Par##OnpenencHue yIeIbHOW TEIUIOTH ITUIaBIEHUS

JpJja.

ﬂd)mmqecxme. SBIICHUST B NPUPOJE: MOBEPXHOCTHOE
HATSOHKEHME M KalWwUIApHBIE SIBIIEHUS B TPHUPOJE,
KpPHUCTAJLTHI B npnpo;ie, n3yuenue ColiHIa, 3aMep3aHue
BOJI0EMOB, MOpcKue Opu3bl; 00pa3oBaHUE POCH], TyMaHa,

HHEs, CHEra.

Texuuyeckye  yCTPOMCTBA:  KalMJUIAPBI,  MPHMEPHI

UCITOJNIB30BAHMS KPUCTAIJIOB, MHUIAKOCTHBIA TEPMOMETP,
JATYUK TeMIleparypbl, TEPMOC, CHUCTEMa OTOIJICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, IapoBas TypOMHa,

JBUTATCIIb BHYTPCHHET'O CrOpaHus.

~ BJEKTPUYECKUE I MATHUTHBIE SBJIEHUA

Dnexrpusanus Tell. /IBa poaa aJICKTpUYCCKUX 3apsaioB

BzaumogaeiictBue  3apsokeHHslx  Ten.  3akoH  Kynona
(3aBHCHMOCTS CHITbI B3AUMO/ICHCTBUS 3aPSUKCHHBIX TCIT OT

BCIMYMHBI 3apAI0B U PACCTOSTHUS MCXIY TeJ'IaMI/I)

Dnexrpryeckoe nose. HanpskEHHOCTE 3JIEKTPUIECKOTO

nons. [IpUHIMI CYNEPTIO3UIMK JIEKTPUYECKHUX TOJICH
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(Ha Ka4CCTBCHHOM YPOBHE)

Hocurenu  SMeKTpUYEecKuX 3apsfoB. DIEMEHTApHBIH

snexTpudeckuil 3apan. Ctpoenue aroma. [IpoBoHUKY U
; JUDIEKTPUKH

l 3aKoH COXPaHCHUST DJICKTPUUICCKOI0 3apsaaa

DNEKTPUYCCKUM  TOK.  YCIIOBUA  CYILECTBOBAHUsA

BJICKTPUHCCKOrO TOKA. McTOouHMKHM TTIOCTOSIHHOTO TOKA

JewcTBus ICKTPUUECKOTO TOKa (TerutoBoe,

XUMHYECKOe, MAarHuTHOE). OIEKTPUYECKUH TOK B

KUOKOCTAX M ra3ax

Onextpuueckas uenb. Cuima TOKa. OJNEKTPUYECKOE

HaIIpIXKCHUE

| ConportuiieHue ~ TPOBOJHMKA. VY nensHoe

COMNPOTHBJICHUEC BCUICCTBA

3akoH Oma i yqacTKa Lelu

TlocnenosarenpHoE u napajjieJibHOC COCIMHCHHEC

MPOBOJHUKOB

PaGora ¥ MOUIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH

Hoxoyna — Jlenua

SJICKTpI/I"IeCKHC nerm u HOTpC6PITCJII/I 3J1e1<1‘p1«1qe01c0171

suepruy B 06Ty, KopoTkoe 3ambIkaHue

TlocTosinBBIE MArHUTEL BSaHMOI[CﬁCTBPIC IMOCTOSAHHBIX

MarguToB

MarauTHoe T1ioie. Mar"HuTHoe Ioje 3eMIIM ¥ €ro

3HAYCHUC JUIA )KU3HU Ha 3emite

Onpir Dpereaa. MarauTHOE MOJIE YJIEKTPUYECKOTO TOKA.

[IpuMeHeHHe IEKTPOMArHUTOB B TEXHUKE

JleiicTBHE MArHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
DJICKTPOABUTATENs MOCTOSHHOIO TOKa. Mcnonb3oBaHue
| 3JICKTPO/IBUTATENIC B TEXHUYECKUX YCTPOMCTBaxX ¥ Ha

TpaHucnopTre

Onerter @apames.  SIBneHue  3JIE€KTPOMArHUTHOM
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7.2(

uHayknuu. [Ipapuno Jlenna

DNEeKTPOTEHEPATOP. Crioco0sI [IOJTyYEHHS

SNEKTPUYECKOW — 9HEPTHM.  OJEKTPOCTAHIMM  Ha

BO300HOBIISICMBIX NCTOUYHHUKAX SHCPIUUn

[MpakTudeckue padboThI:

Onpitel 110 HA0JIIO/ICHUIO 3JCKTPU3ALMM TE1 HHIAYKLUMEH
¥ [IPU CONPUKOCHOBEHMH.

Uccnienopanne ICHCTBHSI DJIEKTPUYECKOTO TMOJIA Ha
NPOBOJHUKY M JUIICKTPHKH.

Cbopka u mnpoBepka pabOTBI IJIEKTPHUYECKOW LIETH
TIOCTOSIHHOTO TOKA.

W3meperue U peryJupoBaHue CHIIbI TOKA.

WsmepeHrne U peryJMupoBaHUe HalIPSKECHHS.
Hcenenosanye 3aBUCUMOCTY CHITBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONMPOTUBICHUSA PE3UCTOPA U HANPSHKEHUS
Ha pe3ucTope.

OI1BITHI, JIEMOHCTPHUPYIOLTHE 3aBHCHUMOCTH
SNEKTPUUECKOTO COTIPOTHBICHHSA IIPOBOJHHUKA OT €ro
JUIAHEI, TIJIOTAM TIOTIEPEYHOT0 CEYEHMs U MaTepHUaa.
[lposepka mpaBuiIa CIOXCHHS HANPSDKCHHA — TIpH
[I0CIEIOBATENILHOM  COEIMHEHUH JIBYX DPE3MCTOPOB.
[TpoBepxa npaBuma JIyis CHIbl TOKA IPH MapajvieTbHOM
coenaenun  pesuctopoB.  Ompenenenue  paboThI |
3JEKTPUUECKOTO  TOKA, HAYIIET0 Yepe3  pPe3HCTOp.
Omnpepenerde  MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BRIZIEIIEMON HA pesuctope. MiccneaoBanne 3aBUCUMOCTH
CHJILI TOKA, WAYHIETO Yepe3 JIaMIIOYKY, OT HalpsuKCHHUS
wa ueit. Onpenenenne KITJ{ narpesarens. Mccnenosanue
Mar#uTHOTO B3aWMOJICHCTBUSI TOCTOSTHHBIX MarHUTOB.
W3yuenye MarHUTHOTO TMOJIS OCTOSIHHBIX MAarHUTOB TIPH
ux oObenuHeHuy ©  pasgeneHud. Mccienosanue
JeHCTBYSA JIEKTPHISCKOT0 TOKA Ha MArHUTHYIO CTPEJIKY.

Omneitel,  JEMOHCTPHPYIOIIUE  3aBHCHMOCTb  CHJIBI
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paszena |

7.21

Konx anementa

 MEXAHUYJEC

B3aHMO/ICHCTBUS KATYIIKA C TOKOM M MarHHTa OT CHJIBI
TOKA W HANpaBlICHHs TOKa B Karymke. M3ydenwe

JIGMCTBHSI MarHWTHOTO TMOJIS Ha IIPOBOJHHUK C TOKOM.

KoucrpynpoBanue u U3y4YCHHE paboThI
ANEKTPOJIBUTATENS. W3zmepenne KT
JIEKTpOABMraTeabHOM  ycraHoBKM.  OmeiThl 1O

MCCJIICAOBAHHIO SBJICHHUA 3JI€KTpOMaFHHTHOI71 WHAYKLIWHW:
WCCIICIOBAHME W3MEHCHHMM 3HAYCHHS | HaIpaBJICHUA

MHAYKIMOHHOTO TOKa

@usnyeckue SABICHUS B IPUPOJE: DIICKTPHUECKHE

ABJICHMST B aTMocdepe, 3JIEKTPHYECTBO  HKHUBBIX

OpraHy3MoOB, MarHUTHOE o€ 3eMJH, Apei( MOII0CoB,
pOJIs MarHMTHOTO TI0JIS IS KM3HHM Ha 3eMiie, MOJIsIpHOe

CHAHHC

Texuuueckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEPMETD,

BOJIbTMETP, PEOCTAT, CYETYMK DIICKTPUYECKOH JHEPTHUH,

3JIEKTPOOCBETHTENbHBIE — MPHOOPBI,  HarpeBaTebHBIE
ANEKTPOIIPHUOOPHI (ipumepsr), IEKTPUYECKUE
NIPEJIOXPAHUTENH, 3JEKTPOMArHuT, JJIEKTPOJBUTATEb

IOCTOAHHOTO TOKA, FeHEpaToOp MOCTOSIHHOI'O TOKa

HpOBepHCMLIC SJIEMEHTHI COACPKAHUA

KUE SBJIEHMS

8.1

|
|
sl

Mexann4geckoe JIBHXKCHHUE. MaTCpI/IaJ'IbHaX TOYKaA.

Cucrema orcuéra

OTHOCUTENIBHOCTE MEXaHUYECKOTO JABMIKCHUS

PagHomepHOE NPSIMOJIMHEHHOE JIBUKCHHE

###Par#HepaBHOMEpHOE NPAMOJIMHENHOE ABMKEHHE.

|
' CpenHsisi ¥ MIrHOBEHHAas CKOpPOCTb Tela IIpHU

HCPABHOMCPHOM JIBMOKCHHUH
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chpeum PaBHoyckopennoe NIPAMOJIMHEHHOE

ABYOKCHUE

###Pdr###CBo(Soz[Hoe nazenue. Oneitel [anunes

|
g ###Par###PasﬂomepHoe ABHKCHUE 10 OKPYKHOCTH.
' epuon u wacrora obpamenns. JIuneiinas u yrJIoBas

cxopocm HeHTpOCTpeMHTeJILHoe YCKOpEHHE

HepBbm 3akoH Heiotona

BTopon 3aKoH Herotona

Tpemu 3axoH Herorona

###Par###l’[pnﬂunn CYNEpIO3ULIHU CHJT

ﬁ Cuna ynpyrocra. 3aKOH I'yxa

###Par###CHna TPEeHHSL:

CHJIa TpECHUSA CKOJIbJKCHUS,

HHHParitH Crna

TATOTCHUA. Y CKOpEeHHe CBOGOIHOTO najacHus

TSDKECTH W 3aKOH

CHJIa TPEHUS [IOKOSL, IPYTHE BUJIBI TPEHHS
BCEMHPHOIO

fnager  Boxpyr  Connma.  Ilepas

KOCMHYyeckasn CKOpPOCTb. Hesecomocts n IEPErpy3Ku

Pagnosecue matepuanshoii Toukn. AGcomoTHO TBEpJIOE

TE€I0

/ JBuxenue

#ithParitH!PaBHOBecue TBEPLOTO Tema ¢ 3aKperIéHHOM

0ChI0 Bpamenus. Moment cuisl. Lentp Tsoxectu

I/IMuyJIbc Tena. Usmenenne umiyinca. Hmrmryisc cumsr

' 3axom COXPAHEHHMs] UMITYJIbCa

MexaHuqecxaﬂ paboTa u MOITHOCTH

!
/ HH#H#HPartHPeakTHBHOE NBHOKCHIE
T

PaﬁoTa CHIL  TSDKECTH, YIOPYrocTH, Tpenus. Cassp

SHEPruy U paboTs!

HOTCHHH&JIBH&H OHECPIusi TCia, MOAHSATOTO Haxq

NOBSPXHOCTBIO 3eMJIN

| nOIGHuHaﬂLHaﬂ SHEPrus CXKATOM IPYXXHUHBI

| WP K e TiacoKas

KHHETHYECKOH 9H Cpruu

oHeprua.  Teopema o

Hit#HPariHH3aKoH coXpaHeHHsI MEXaHHYECKO SHEPrUm
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MEXAI W

9.1

9.2

=

1

UE CKI/IF KOHEBAHI/I}I 1 BOJIHBI

B
—
|
|

1 ]pam%quK;C paboTshr:

Onpenenenue cpepHeil CKOPOCTH CKOJBKEHUS Opycka
WM JABWKCHHMS WIaPHKA M0 HAKIOHHOH IJIOCKOCTH.
Onperenenne yckOpeHns Tena IpH PaBHOYCKOPEHHOM
JBYOKCHHH 110 HAKJIOHHOH TJIOCKOCTH.

Hccnenosanne 3asucuMMOCTH MyTH OT BpeMeHH mpH
PaBHOYCKOPECHHOM JIBH)KCHUHM O€3 Ha4aJIbHOI CKOPOCTH.
[lpoBepia rumotessl: ecim npH  PaBHOYCKOPEHHOM
JABWKEHUM 0€3 HA4aNbHOW CKOPOCTH IyTH OTHOCSTCS
KaK  paa  HEYETHBIX 4YHCET, TO COOTBETCTBYFOIIHE
MPOMEXYTKA BPEMEHHU OJJMHAKOBEI.

Mccenenosanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS
OT  CHIIBI  HOPMalbHOrO JaBieHus. OnpeneneHue
Ko3(pduunenta TPeHHs CKoNbKeHMsA. OnpenencHue
KECTKOCTH npyXuHBL. Omnpenenenne paGoThl  CHITBI
TPEHUS  TIPU  PAaBHOMEPHOM [IBIDKEHHMHM Tela [0
TOPU30HTANTBHON TOBEpXHOCTH. Omnpenenenue paGoTh!
CHJIBI VIIpYTrOCTH  TIPH nmogséMe  rpysa ¢

HCIIOJIG30BAaHUEM HEMOABHXHOT'O n IIOABHXXKHOTO

OJI0X0B

e e _——— B IPUPOJIE: NPHUIHBLI ¥ OTJIMBEI,

IBrkeHue tuiaHetr CoHEeYHOU CHUCTEMBI, PECAKTHUBHOE

ABYDKEHUE XKUBbBIX OPTraHU3MOB

Texunueckue

YCTPOMCTBA:  CIOIMAOMETp,  JaTYUKH

TIOJIOIKEHMA, PACCTOSIHUS U YCKOPEHUsI, pAKETHI

Kone6a T€JIpHOE NEWKEHHE. OCHOBHEBIE XapaKTEPUCTHKH

I(OJ]C6&HI/IH epuoa, 4acToTa, aMIjMdTy1a

Mal EMATHYCCKHI u pr)KI/IHHBII/I MAasATHUKH.

[pespaienne sHepruu npu kose6aTeIbHOM ABHKEHHH

3aTyxaloume Koneﬁamm Beinyxaennsie kone6anusi.

Pezonasnc

Mexaunyveckue Bosnbl. CBOICTBA MEXaHMYECKUX BOJIH.
lpononensic u nonepeynsie BoAHBL J{MHA BOJHBI

cxopovrb Ge pacnpOCTpaHeHm MexaHnu4yeckue BOJIHbI B
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10.4

TBEp,)'IOM TCIE, CEHCMHUYECKUE BOJIHBI

3Byl\ T pomxocn 1 BbIcOTa 3ByKa. OTpaxkeHHe 3ByKa

an)pa 3BYK M YIbTPa3BYK

ﬂpamnqccme paboThI:

Onpenenenue  4acToThl W NepHONA  KoJeOaHwmii
MaTeMaTHYCCKOTO MasTHHUKA.

Ompenencrue  4acToTsl W mepuoja  KoneGaHmiA
NPYXUHHOTO MasTHUKA

Wccnenoranne  3aBUCHMOCTH nepuoaa  koyiebanui
NOJIBENICHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
Uccnenosanne 3aBUCHMOCTH neprosa  KosiebaHuii

OPYXUHHOrO MasTHUKA OT Maccel rpysa. Ilposepka

rpysa,
OOABECIHICHHOI0O K HHUTH, OT MacCChI Irpys3a u JKECTKOCTU

HE34BHCHMOCTH repuoJia KoseOaHui

OPY)KHUHBI. I/IsMepeHHe YCKOPEHHUA CBOOOTHOTO Ma/ICHUs

CDHSH‘IC(,KI/IC SIBJICHHA B MIPUPOLEL: BOCIIpUATHEC 3BYKOB

JKMBOTHBIMH, 3CMIIETPACEHUE, celicMHYecKHe BOJIHBI,

LYHAMH, 3X0

|

Texuuueckue YCTPOﬁCTBaI 9X0JIOT, HMCIIOJIB30BaHUE

YAbTpasByxa B OBITY U TEXHUKE

aﬂbKFpOMaI‘HI/ITHOB noJe. 3HeK’I‘p0MaFHI/ITHBIe BOJIHBI.

CaoiictBa OJIEKTPOMArHUMTHHIX BOJIH

[llkana 371eKTPOMATHUTHBIX BOJIH

DIeKTpOMarHuTHas Tpupona ceeta. CKOPOCTH CBeTa.

BosiHoBEIE cBOliCTBA cBeTa

[Mpaktrueckne paGoTh:

M3yyenue CBOMCTB  OJE€KTPOMArHHTHBIX BOJH  C
IOMOLUBLK MOOMIBHOTO Tenedona
Duznyeckue SBICHHS B NPUPOAE: OHONIOTMYECKOE

neHcTBue BUJIUMOTO, YIBTPapHOIETOBOIO PI

PEHTICHOBCKOTO HBJIy‘«ICHHPI

Temmwecm&e

yCTpOI/ICTBaI HCIIOJIb30BaHUE

SJIEKTPOMATrHUTHBIX BOJIH IJIsI COTOBOM CBSI3U
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" CBETOBL'F SBJIE

11.1

112

[—

11.4

l .5

11.6

11.7

11.8

I

S SRS, (e

HISL

Jlyuepas moaens cBera. ICTOUHMKM cBeTa

S ———

| [psamonmueliHOe pacrpocTpaHeHHe CBeTa

Orpaxenue csera. [Tnockoe 3epkano. 3aKOH OTpaXKeHHUs

CBCTAa

Hpenomneuue cBReTa. 3aKoH NpCIOMIICHHUA CBETA.

[MTonnoe BHyTpeHHEE OTpaXKeHHE CBETA

JInuza. Xox nyyeii B uH3e

Onrtmyeckas cucrema (oToarmapara, MHKPOCKOTIA H

TCJIECKOTIa

I'nas  xax onruveckas cucrema. BamsopykocTs u

JAAITBHO30PKOCTE

Pasznoxenne 6enoro ceera B criekrp. Onbitel HploTOHA.

Croxenue CIICKTPAJIBHBIX IIBETOB. I[chepcml CBETa

:[Ipakmugéxne paboThI:

#HParit##ccnenosanne 3aBUCUMOCTH yria
OTpa)xKeHyA CBETOBOTO Jiyda OT yriia NaJeHHs.
##Par#itfsyaenue  XapakTepUCTHK — H300paXKeHHs
peaMeTa B IJIOCKOM 3epKalie.,
Hi#Pari##ccneoBanne 3aBUCHMOCTH yria
IPETOMIICHUS. CBETOBOTO JIyda OT yrja MaJeHHs Ha
IPaHHIE «BO3IYX — CTEKIIO».

#i#Pariillonyderne  M300paKeHMH C  [MOMOLIBIO
cobGuparonen THH3EL.

#itti Parf##HOnpenenenne  (pOKyCHOTO paccTOSHHS W
ONTAYECKOM CHIIBI COOMPAIOIEH TUH3EL.

J A ParfH##OnNbITBL TI0  pa3nokeHHIo 0enoro ceera B
CHEKTP.

AREParf#HONBITEL M0 BOCTIPHSATHIO LBETA MPEAMETOB

MpY MX HAOMIOACHUH Yepe3 LIBETOBbIE (QUIBTPHI

Dusuyeckue spicHUs B mpupozae: 3aTMenus CoiHua u

Jlynbl, upera Ten, ontuueckue sBICHHA B atMocdepe

(uBer neba, pedpaxuus, pagyra, MUpax)

f Texanueckue YCTPOUCTBA: O0YKH, IIEPHCKOII,
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IﬁFﬂBHEHMH
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Q)O’I OAHHBPZIT OINTHUYECKHE CBETOBOJBI

} OneITei Pezeptbopz(a W TUIAaHEeTapHas MOJEIh aTroMma.
J
t

Moaens atoma Bopa

HCHYCKHHHC U TIOTVIOLICHUE CBETAa aTOMOM. KBanTel.

| JInuediuarbie cnextpal
_
|

PaﬂﬂoaKIMBHOCTb Anbpa, GeTa- U raMma-usinydenus

oo ——

CTpoeHne 4TOMHOTO smpa. Hyknonnass *mozxens

ATOMHOTO sipa. H3oTorsr

PaﬂﬂoaKTI/IBHHC npespamenus. [lepuox moiypacmasna

J: ATOMHBbIX mlep

| ﬂmvpnue peaxunn 3aKOHBI COXpAaHEHHS 3apsIOBOTO U

i MacCCOBOT0 YHCen

BHepmﬂ CBA3N aTOMHBIX A1ep. CBA3b MAaCCHI M SHEPrHu

; Peamnu CAHTE3a 1 Nenenus anep. UeTounnku sHepruu

Connia u 383

Sneprasi  sHepretuxa. JelictBue  pammoakTUBHBIX

U3YUYCHUH Ha )KUBRBIE OpraHu3MbI

[lpammecme paﬁon

Habmonenne conommsix w  nuHeiiuarsix CIEKTPOB
U3JTyYEHUS.
Hccnenoranne tpexos: mamepenue SHEPIrHH YacTHIIbI

110 TOpMO3HOMY TyTH (110 (hoTOrpadusm).

' Usmepenne pa,llHoaKTI/IBHOl“O thona

Dusnyeckue ABJEHUS B NPUPOJIE: €CTECTBEHHBIL
PaaMOaKTHBHBIH ¢on, KOCMHYECKHE Iy4H,
PaJiM0aKTHBHOC H3/y4CHHE TNPHPOIHBIX MHUHEPAJIOB,

JedcTBHE PangroOaKTUBHBIX PI3JIY'-I€HPIPI Ha oOpraHusm

1 emchcme YCTpoO¥cTBa: CIICKTPOCKOII,

I/IHlL[/IBHllyaJILHBIH Z03UMeTp, Kamepa Buibcona J




NPOBEPSAEMBIE HA 1" [10 ®U3UKE TPEBOBAHUSI K
PE3YJABTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOM
NPOIPAMMBI OCHOBHOIO OBHIEIO OPA30OBAHMS

l Kox Hponepsievbie TpeGonanus K NPeIAMETHBIM Pe3ybTaTam
NPOBEPAEMOro 02308010 YPOBHA 0CBOCHMS 0CHOBHON 00pPa30BaTENLHOI

TpedoBanus Hpeips ivbl OCHOBHOI0 00urero o6pasoBanus na ocHose ®T'OC

Homivaane  pomu  (QU3MKM B HAydHOW  KapTuHe MHp2,;
chOpMIPOBAHHOCTE GAa30BBIX MPECTABICHMI O 3aKOHOMEPHOH CBS3U
A0 T1)31aBacMOCTH  SIBJICHHH TPUPOJBI, O POJNH OJKCTIEPUMEHTA B
bisike, o cucremooOpasyromeil  ponu  GH3MKH B pa3BUTHH

1 CCTCUTECHHBIX  HAYK, TEXHUKH ¥ TEXHOJOTHM, 06 »BOMIONMH

(GusruccKuX 3HAHMH M MX PONM B LENOCTHOM €CTECTBEHHOHAYYHOM
Kapiane Mupa, O BKIAJe POCCHHCKUX M 3apyOeXHBIX yUEHBIX-
(iicOB B pasBUTHE HayKH, 0ObACHEHHE MPOLIECCOB OKpYXKaroIero

MUDPa, Pa3sBUTHE TEXHUKH U TEXHOJIOTHH

‘ r 3HUHHME O BHOAX Marepud (BEUIECTBO H II0JIE), O IBWKEHHH Kak
f | criocofe CymecTBOBaH!Us MATEPKH, 06 aTOMHO-MOJIEKY/IAPHOH TeOpHH
! CTpOCiu BEIecTBa, O (DU3MYECKOM CYHNIHOCTH SBJICHM TIPUPO BT
(MEXAHAYECKAX, TEIUIOBBIX, 51EKTPOMACHATHBIX | KBAHTOBBIX);
3 ; YMERHE pasnnyaTh ABJICHUS [0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
& DCHOBE OLBITOB, JEMOHCTPHPYIONIMX NAHHOE (PH3UYECKOE SBIICHHUE,
YMEPHS pacriO3HaBATh 1IPOSBICHUE H3YYEHHBIX QH3MYECKUX SBJICHHUIA
¢ CHpYRKaOmEeM MHPE, BBINENAS HX CYLUIECTBEHHBIE CBOMCTBA

(Mpy3HAKK)

Firi coue OCHOBaMHM TOHSTHHHOIO anmapara M CHMBOJHUYECKOTO
SI3EIkA (PU3AKKM M UCTIONB30BAHHE UX IS pelieHus y4eOHBIX 3ajau;
YMEDHME  XapaKTepH30BaTh CBOWCTBA TeN, (H3UYECKHUE SBICHHS H

OpPOLeCesl, UCTIOJIb3YS (bytl,[[aMeHTaJIBHBIe 1 OMITMPHUYECCKUE 3aKOHBI

VMene ONMChiBaTE M3yueHHBIE CBOMCTBA TeJ U (busnyeckue sBneHwMs,

HCITICI3Ys (PUBNYECKHE BEJIMYHHBI

Brajcine  ocHOBAMH  METONOB HAYYHOTO TO3HAHHS C yuéTrom
Coburoenmd npapui Ge3onacHoro Tpyna: HaGNMIOAEHHE DU3HYCCKUX |

SBILE AL

YMCHIE CaMOCTOSTENBHO cOOMPATh JKCIEPHUMEHTANBHYI0 YCTAHOBKY



m JAFHOTO Haéééé obopix&%nﬁa 10 MHCTPYKIIMH, OIHCHIBATH XOI
VHDITE 1 3aIMCEIBATD €10 PE3YIIbTAThI, (HOPMYITHPOBATE BHIBOIKL:
HPORCACHAC IPIMBIX M KOCBEHHBIX U3MEPEHHUH (U3HYECKUX BETHYUN:
YMELHT  ONAHUPOBATH  M3MEPEHHUS,  CAMOCTOSTENIBHO cobupars
JCCTCLMCHTANbHYIO  YCTaHOBKY [0 MHCTPYKLMH, BBIYHCISTE
SHEHZHIC BOTMYIHEL M QHAM3UPOBATH TIOJTYYEHHBIC PE3YNBTATH C
YHCTON 5/IAHHON MOIPEIHOCTH Pe3y/IbTATOB U3MEPEHHIA;
HPOTCICHUE  HECHOXHBIX  JKCIEPMMEHTAIBHBIX MCCIICI0OBAHUNA;
CAMOCTOATCILHO  COOMpATh  OKCIIEPUMEHTATBHYIO YCTaHOBKY W
HPOROAUTE  MCCIC/IOBAHME 10 MHCTPYKUMH, — TPENCTABIIATH
MOV ACHABIE 3aBUCHMOCTH (DM3WYECKUX BEJIMYMH B BHIE TaOmuI u
[pad OB, YIUTBIBATH MOTPEMIHOCTH, IeJIaTh BBIBO/JIBI 110 pe3yJibTaTam
MCCH2i0OBAHUA

lonivanMe  XapakTepHBIX  CBOMCTB busmgeckux  Mogpeneii

| (MaTepuanbHas Touka, abCOMIOTHO TBEPZIOE TENO, MOJENH CTPOCHHUS
§) 3 Fa2048, IKUIKOCTCH M TBEPABIX Tell, IUTaHETapHAsT MOJENb aroMma,
HYRJOFHAS MOJENIb aTOMHOTO SIpa) M yMEHHE IIPUMEHSATh UX IS

| oObsicHenms YU3MYECKMX MPOLECCoB

Yiie e 00BACHATE (H3MYECKHE NPOLECCH W CBOHCTBA TE, B TOM

SHCHS M B KOHTEKCTE cmyauﬂﬁ HpaKTHKO-OpHeHTHPOBaHHOF ()

7 ; RApakicpa, B HaCTHOCTH, BBISBIISTH MIPHYHHHO-CIEACTBEHHBIE CBA3H 1

1 CTpouTh 0OBACHEHUE ¢ OHOPOH Ha M3YYEHHBIC CBOMCTBA (M3MYECKUX

SIHICHIE, QU3HYECKHE 32KOHBI, 3aKOHOMEPHOCTH H MOEH

Yumenne pewmarh pacuéTHble 3aqaym (Ha Gaze 2 — 3 YPaBHEHHUI),
HEHGILAYA 3aKOHBL M QOPMyYJIbI,  CBA3BIBAIOIIME  (pH3MUECKHE
BCJITHIELL B YACTHOCTH, 3allMCHIBATh KPATKOE YCIOBHE 3a1a4w,

: BRIALVTE HENOCTAOMIME TaBHBIe, BBIOHPATh 3aKOHBI H bopmyisr,

i HEOCXO MBI 1A €€ pEelleHHs, MCHOJb30BAT CNpaBOYHBIE JAHHEIE,
‘ ApUEOTATE pacuérbl M OLICHHWBATH PEAMCTHYHOCTD TIOJTYYEHHOTO
| SHEYSHUS QU3UYCCKOH BETUYHHBL YMCHHMC ONPEACIATh Pa3sMEPHOCTh
I

I 4
, (

DML HECKOM BEIMYUHBI, TIOJYYEHHOM [P PELICHUU 3a]]a9K

Ymeare  XapaKTepu3oBarh UPUHUHUIBL  ICHCTBUS  TEXHUUYECKUX
YCTPOICTB, B TOM 4YHCIE OBITOBBIX NprubOPOB, U MPOMBIIIICHHBIX
J FERE MIOMAYECKHX MPOLECCOB IO MX OINHCAHMIO, HCIIOJIL3Ys 3HAHHS O

| |

5 ‘ CBOMCIBAX  (DMSHYECKHX SBACHMH M He06XOXMMbIE (usnueckue
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2AKO 1IOMCPHOCTH

YMEHHZ  MCTIONB30BATH 3HAHMA O Qusnyeckux  sBIEHMAX B

UOBCC/(HEBHOH  KM3HH [ obecleyeHus GesonacHocTn  TIpu
ofpawcHud ¢ GHITOBBIMH npubopaMH M TeXHUYECKHMU
YCTROHCTBAMY,  COXPaHCHMS 3I0pOBbA M COOJIIOEHUS HOpM
JKOIOTTTMECKOTO  MOBEACHUS B OKpYXKAoLIei cpeae; NoHUMaHue
HEOOXOIMMOCTH  IPUMEHEHHUS IOCTIDKECHMI usuku u Texnonoruii

U DRIMOHANIBHOTO IIPUPOJIONOJIL30BAHUSA

Onerr r:()»u'éka, npeo6pa303aﬂm H  TNPEACTaBNCHUS MH(BOpMALHN
(PM31UCCKOTO  COAEPXAHMS C  HCIONB30BAHMEM MH(POPMAIMOHHO -
WOMATYHITKATHBHBIX TEXHOJIOTHI; YMEHUE OLIEHUBATH JOCTOBEPHOCTH
HOYHCHAON  MADOPMALME  HA  OCHOBE UMEIOIUXCS  3HAHUN W
MOTICTIUHTCIIBABIX  HCTOYHHMKOB;  yMEHHE  HCIOJIB30BATE nnpu
BEISTOTHEHHN y4eOHBIX 3a1aHHIH Hay4HO-TIONYISPHYIO JTHTEpPaTypy
(pusueckoro conepikanus, CIIpABOYHBIC MaTEpHAIIbl, PECYPCHl CeTH
Muteper;  BuageHHe  6a3oBBIMH HaBbIKAMH  1peoOpa3oBaHus
j AHGOPMANME M3 ONHON 3HAKOBOH CHCTEMBI B JPYryro; yMeHHe
COBIABATL  COOCTBEHHBIE NHCHMEHHBIC M YCTHBI cooOmenus Ha

OCHGBCE n'f{d)opmauun H3 HECKOJILKHUX UCTOYHHKOB




NEPEYEHDb DJIEMI H TOB COAEPHAHMS, TIPOBEPSIEMBIX HA OI'D
O PUIUKE

" Kox | ﬂponepﬂemw ) IEMEHT conepmaﬂnﬂ
| 1 f MEXAHWYT( ’;«";( }IBJIEHI/IH
il [
' .3 Mt,xaanccw(- ABwkerue.  Marepuanshas  Touka.  CHereMa  OTCuéTa,
OtHocurenbhorTs, f:wumeﬂm
; || PdBHomepu-)t i .ucpamomepnoc ABkeHne. CpeliHsAsi CKOPOCTb. Dopmyna s
|
| 1.2 BEIYHCIICHNS CpieiHeH CKOPOCTH: vV = S/t
! I
|
| |
? PaBHOMEpHOC g);lMO IMHEHHOE [BMXXEHHe. 3aBHCUMOCTD KOOPAWHATHLI TeIa OT
f
- ' BPEMCHH B CJiy 122 PABHOMEPHOIO [IPSIMOIMHEHHOTO JBUKEHHSE:
M)=x,+v1
13 W)=xo+0,
Ipadumict sascumoctn or Bpemenn s IPOCKIIMM  CKOPOCTH, IPOEKIHH
[ICPEMEIICHIA,  1YTH, KOOPAMHATHI TPH PABHOMEPHOM MPSIMOJTUHEHHOM
i
l HBYDKEHUH
3a8mm40c'v mwmmmarm Tela OT BPEMEHH B CIly4ae PaBHOYCKOPEHHOIO
IPAMOJIMHEHACTO J(BUMKECHHUSL
|
£
Sy =vy, «t+ 2, » =
Dopatynsl Jyi IPOSKUMH TIEpeMeleHH s, [POCKIMU CKOPOCTH M HPOEKIUH
yeRoOpenus upi papHOYCKOPEHHOM IPSIMOJIMHEHHOM [BIIKECHHH:
3 ¢ ¢
[.4 S};([)zl)@x o f "‘a.'z s
v D=1y, 4+ i
1
‘ a (f)=const
vyl vyt =2 s
I'pagukn sasrcavocrn or Bpemenu mus NPOCKUMHK  YCKOPEHHMs, NPOEKIUH
CKOPOCTH, T(pOCKIMK  MEPEMEIICHHS, KOOPAHHATHI NpU  PaBHOYCKOPEHHOM
np;monnm,,. HOM JIBMDKEHHH
Csoﬁommu I1aAcHHe. d)opmynm OTHCHIBAIOIIME CBOOOJHOE MAaJEHHUE Teya 1Mo
1.5 BEPTHKAIM (1417KCHHE TeNa BHH3 WM BBEPX OTHOCHTEIBHO MIOBEPXHOCTH

[ 3erm) Ip{ f] HIKH 3a13ucm40cm OT BPEMCHHM JUI1 MPOEKUHH yCKOpEHWs,

S ey



T D

npoexuun CECPUCTH M KOODJMHATEL TIpH  CBOGOHOM NaZIeHUN Tena 1o
CKopoch PABHC \mpHom e — Tena 1o OKpy’kHOCTH. Hanpasnenue
CKOPOCTH.

Dopmyna z19 BLIYKCTEHHS CKOPOCTH 4Cpe3 pamuyc OKpYKHOCTH H NEepUo

oOpatenus:

2 ;Z.R
£ =

T
‘f
|
|

entpoctperiirenmmaoe yckopenne.  Hanpasnenue UEHTPOCTPEMHTENLHOTO

2
Ly
a, =

|
f
I
|
| /
f 1 & I YCKOPEHHsI. DCpryna Iuis BLIYHCITCHUS YCKOpEHUS:
| :
o .
! ! R

|

| Dopmyana, crsiibiRarOmas LIEPHOA 1 YacToTy oOpaieHus:

1

AF =

h,‘\,

Macca H JIOTH0CTD Bemecha Dopmyina mm BBIYUCIICHHS IUIOTHOCTH:

__m
1.7 V=%
S R S N
1.8 lea — BEKT0 ; fes (]mmqecxax Bumqm{a Crnoxenue cun
1.9 }IB JICHHE MHCPHWIIL H(’pBLIH 3aKOH HBIOTOHa
Bropou saxou Hr FOTOHA:
, F=m.ga
1.10
Conarpasiictuocts BEKTOpa yCKOPEHMUS Tea M BEKTOpa CHIIBL, JCHCTBYIOWIEH Ha
TEN0
Bsau MO, 1eE( TET. FpeT;m 3aKOH HL}O’IOHa
Fy, y=-F_,
111 S =%
i po Tpexme TOK0 T U p HHE cr«mm«cnmx Qopmyna aus BBIYMCIICHHS MOJYJISL CHJIBI

Tpemm CKOJIL3EHUS:




—’ o= Wi
Fo=H
Ilccbopmcm.u TCA, anyr ue Heynpyme aehopmanuu. 3akon yIpyroi
Aepopmanni (saxon Iyka):
1.13 T=je Af
Beemupiioe 141 0 renue. BaKOH BCLMI/IpHOI"O TATOTCHMS:
. fis - 12
F=G —_=
’ 1.14 Cuuta tspicec i YcKkopenue ¢cBoGOIHOTO NaIeHHs.
Dopmy:ia [l 11 IMCIEHHs CHIIBI TEKECTH BOIH3H nosepxnoctu 3emin: F = mg.
Henxenue nnaner sokpyr Connua. Ilepsas xocMuueckas ckopocts.
Hé-Bef‘omm I 1 Yieper py3r<14
HMnym,u 13 - BE mopﬂag qmmqecxax BEJMYHHA.
I:15 :ﬁ = mi
I/IannLc cHeTemsl Ted. Usmenenue ummynsca. Hmmynbe cumbr
3ar<011 com AHEHIA uMnyJILca JUIAL 3AMKHYTOM CHCTEMBI TE:
1.16 *v*mﬁ -3 u:’cmst
PC&KTHBHOI‘:‘. (BIDKEHIE
Mcxammc i puborta. DopMmyna Ag BHIYHCICHHS paboOThI CHIIBIL:
A=Froosu
Mexanuyecicis MomEOCTD:
1.17
v=A
4
KMHcmuch RV I‘CHuldaHbHaﬂ 3Hepm;1 Dopmyna Juist BLIYKUCTECHUS
KHHETHYECKOH JHCPIHH:
1.18
F, = FHL
kT

TLOprd C KHHETHYECKOH 9ﬂeprpm (DOpMy.IIa U1 BBIYUCIICHHUS IO TEHIIUATIBHOMN




3Hupl W Teng, 10H970T0

Haa 3eMiiéis:

B
Ei’) mmd m\:

é

Mcxammeu« 151 mcprml

§

j 119 3aKOH COXPAH 1S MEXAHHIECKO sHeprun. Popmyrna 1 3aKkoHa COXpaHEeHHs

| MEXaHUYECKOH I5EePTUH B OTCYTCTBHE CHII Tpenus: F = const.

Hpespamemw MEXAHMYECKO BHGPFI’II/I IIpH HAJIMYUU CUJIBI TPEHUSI.

Hpoc TBIE M&XaiTn3MBL. <<3on01oe HPABHJIO» MEXAHUKH.
, Poryar. MomerT cunpi: M - FI

Yeinosue pasiosecus peraara:

J“% ?4 ‘a@; ki
HoABIAKHDBIS 1 HeT10ABIWKHBIA GTOKHY, KIIJI npocteix mexanu3mos,

‘Arm:rﬁsz a5
4333;»31{ FHES

Ilamn,rme €pJI0To Tela.
Dopmyia ji1st 16 THCICHHS AaBTeHUs TBEP/IOTO Tena:

o

p= 5
Hasienne ra3a. Armocdeproe asnenue.

Puapocratnyecxoe naenenne BHYTPHU XKHIKOCTH.

(DOpMYJT& A GHUTMCIICHAS IaBIeHUS BHYTPH )KHIKOCTH:

}} Jg?w I'«’;

1.22 3ax<on Hac;\ ary, | n,qpaannqecxrm npecc

3akon /\;m meaa. {Dopmyna Adi - ONIPC/ICICHAUS  BBITANKHBAIOMIECH CHIIBI,

ACHCTBYIOWISH 14 TENO, MOTPYXEHHOE B HHUAKOCT M Ia3:

‘F.i.p* =

J chou ILTABGHIIA TETIA. Ilﬂasaﬂm CYZIOB H BO3yXOIUIaBaHHE




1.28

1.29

Mexanauzec

I ;(1:).06651}{1451.

Awmmyna [ICPHOJ M 4YacToTa KoJieOaHMUii,

®opmyna, cBA3LIRAIOMAL 4acToTy ¥ TEPHO,1 KoJleOaHmiA:

M lI‘(.Md THY

KomeDaTeiisHOM

KU W npymmmbm Masitaukn.  Tpespaienne  suepruu npu

JABHIKCHHN

3'nyxarouun Konebanus. Bmuymwmme Konebanus. Pesonanc

Mcxmlmu

(¢ BOJHDL IIpO,_IOIIl.HbIe W 1onepeynbie BOMHBL J{HHA BOJMHEI M

CKOPOCTDL PacnnoCTpaHeHus BOJIHAL,

Hsmeperinc
NP YK HHbI;
YIPYrocTy;
YCKOpEeHHs
nepuoia

KoieOanuii

paboThl cuiLl

Bstoka; pabo

Or10KA.

Hccnenosanue

HacCTH T1ena

OT MAacchl Te
pona mosepxHo
nebopmanum 1py

nepuosa (vactot:

Konedan uii

HCCNICIOBAHIIC

Macchl rpys

(Du3ulu)< KUl
CKOPOCTSIMI

TEXHHKE, |

KO}

=0T
3Byk. I'pomiocis u BbICOTA 3by1<4 Orpaxenne 3BykoBOil BOJHBI Ha rpaHuIie
ABYX cpen. dipp .ﬁ)/K U yI6TPa3ByK
Hpamnuw crne paboml

CAHCH TUIOTHOCTH BELIECTBA; apXMMEIOBOl CHJIBI; XECTKOCTH
KO3DOUIMEHTa TPeHus! CKOJBKEHUS; PabOThl CHIIBI TPEHUS, CHIIbI
Cpe/iHeH CKOPOCTH [BIDKEHHA GpycKa 10 HAKIOHHORM IJI0CKOCTH;
Opycka IIPH HBMKEHHMH [0 HAKIOHHOMN IIJIOCKOCTH; 4YacTOTHl U
OUHMH  MareMaTHYecKoro MasTHHKA, 4YaCTOTBI W IepHOja
HPYRIIHOTO MasATHUKA; MOMEHTA CHIIBI, NEHCTBYIOLIETO Ha phIuar;
YIPYTOCTH fpy TIOABEME Ipy3a C IOMOLIBIO HEMNOIBHIKHOTO
Ihi CUIBE YHPYTOCTH IPH HOJABEME IPy3a ¢ MOMOIIBIO [0 ABHKHOIO
SABMCHMOCTH apXHMMEIOBOM CHIIBI OT 0OBEMA MO PYKEHHO M
11 ©7 [VIOTHOCTH JHJIKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIICH CHIIBL
i CHIBI TPEHHA CKOJISKEHHS OT CHITbI HOPMATBHOTO NABJICHHS H OT
1. CHIIBL yIIpYrOCTH, BOSHMKAKOUICH B TpPYKHHE, OT CTEIeHH
PKIHBI, YCKOpEHMs Opycka OT yrjia HakioHa HaIpPaBIIAIOIICH;
1) KoNeGauui HUTAHOTO MASATHHKA OT JUTHHBL HHUTH, Nepuoaa
[P Y?“MIHHONO MAasTHMKA OT MACCHl Ipy3a W )Kécmocm TIPY>KUHBI;
He3

dBUCHUMOCTH nepuosa KoJiebanuii HUTAHOTO MAasTHUKA OT

LTI p()BepKa ycnomm paBHOBCCHﬂ pblyara

BICHUN 6

npu l)ude

HnpUMEpPbl  ABUXXECHHUS C pasjiMYHbIMU

1 B K

{1’ BOH U HEXHMBOIA npupoage, JICHCTBHE CHIIBI TPCHHS B IIPUPOJE U

IDHIMBRL W OTIWBBI, JABMKEHHE IvIaHeT COJHEYHOI CHCTEMBI,




2.8

PCAKTHBHOE ,{F#:€HHE KUBBIX opl AHM3MOB, PBIYard B Tele YeoBeKa, Bnmnma
ATMOCQEPHOIO /IABNCHHS Ha KMBOH OpraHHM3M, IUIaBaHUE peIO, BocmpusTHE

3BYKOB JKMBOTHLIMU, REMIICIPHC(,HHC CCPICMI/I‘-ICCKHC BOJIHBI, YHaMH, 3X0

T(,’XHUL[L: Wi L Cmpoicmea. CIIHAOMETP, JaTYMKH TIOJIOXKCHHMSI, PACCTOSIHUS |
YCKOPCHHH,  i1HAMOMETp, MOJUIANHUKK, PaKeTsl, pBIYar, TOABWKHBIN W
HCTIOABHAKIILTE 0/I0KY, HAKITOHHAS TUIOCKOCTS, MPOCTBIC MCXaHU3MBI B GBHITY,
coo0LatoLces Cocympl, YCTPOWCTBO BOJONPOBOJA, THIPABIMYECKUI mpecc,
MAHOMETP.  LapUMETD, BBICOTOMEp, NOPIIHEBOH Hacoc, apeoMerp, 3X0JIoT,

MCTIOB30BAHH > YILTPA3BYKA B 6511y M TEXHHUKE

" TEIJIOBBIE SIF ?Ti*Hm

()Vnnsnm FCLIOKEH A MOJIL:(yJISIpHO KHHCTHYECKOH  TEOPHH  CTpoeHws
BewiecTra. Moliesu TBEPAOTO, KUIAKOTO U ra3000pa3HOro COCTOSHMI BelecTRa.

Kpuuamu’m( ERY amop(pﬂue Tena

J_Isumuuu CACTHIT BemeCTBa CB}I3I> CKOPOCTH  JBWIKEHHS YacTHI[ C

TeMITepar y; 0iz E ,;,myHoBcKoe mm}thHe 21udpyzus

CMd‘-H’IBdH e U hdlll/IJIJﬂprIC SIBJICHUS

Termom) PaciIiEzpeHAE U CKaTHeE

TLHJIOBO‘ pasHozecHe

BHVI peuﬂm “HE pma Pa60Ta U Tennonepeuaqa KaK CrnocoOsl mMeHemm

BHYI‘[)CHHC!I ﬁ«c}” 207}

BH}I}:! TCOAOITEeNE/faIn.: TCHHOHPOB(UIHOCTL KOHBCKIIMA, H3JIyd€HUEe

Hal pc.Bam«r' 5 ox.nax\ucnm TN, KomdquTBo TEIJIOTBL. Y ienpHas

TEeIIOEMKOCTS

O=cmi{r, -1, |

3clKOH (O\;UF"‘,‘H)'!S SHEPrUMd B TEIUIOBBIX npoieccax. ypaBHeHI/IC TEIJIOBOTO

banauca:
(} _N(,i' fo =
s’ & e

I/Icnapenm H ‘ﬂHJCHCElHHH M3menenue BHyTpeHHeit SHEPruM B Mpoiecce
Henapeuus i koHjencauuu.  KuneHue KMAKOCTH.  YienbHas TEIIoTa

nmapooOpasoua v L = Q/m

BJ]a)KHO(. Th BO’ ,»'}ya




bo

E’:.T 3&&011 coxp AHEHHSA ")mm‘puqecxxoro 3ap;ma

HﬂdBII(,HH 5] pauc TEUIJIH3¢1UH$I I/ISMeHCHI/Ie BHy’I’peHHCH BHCPI‘PIPI IIpu

IVIABJICHHH I KOHCTAIUITM3aL . y:.(e.TIBHaﬂ TCIVIOTA IUIaBJICHHUS;

i

{ Bny? perm RNSN cropamm TOIUTUBA. Y IeTTbHAS TEILI0Ta CrOpaHus TOIINBA:
|

q = Qm
2.14 Hpna (UTTBT p 607 bl TETIIOBBIX £ [(BHI aTelIei. KHI[ TEIIOBOTO IBUIaTENs
Hpai\mz‘ I iomel

I/Imepemm YI2ILHOW TEMITOEMKOCTH MEeTaTHYeCKOro UWIMH]IPA; KOJUYECTBA
TCIVIOThI, TIOJIYHCHHOTO BOMOH KOMHATHORM TEMIIEPATYPBl  PUKCUPOBAHHOM
MACCLL, B KUIC)YIO OINMyNIeH HArpeThiit UHIHHIP;  KOJHMYECTBA TEIIOTHI,
15 OTAAHHOTO Ha:poThiM UHIMHAPOM, NOCHE OIYCKAHHS €ro B BOJly KOMHATHOM
TEMICPATYPLI;  OTHOCHTEILHON  BIAKHOCTH BO3JyXa; YAENBHOM TEeIIoThI
IUIaBJIeHYs  Jisnia. Mecnenosanmwe  usmeHenms TEMIIEPATYPbl  BOMBI  TIpH
PATHAHLIX V¢ 101X ABNCHMS TEmoo6MeHa NpH cMetuMBaHum XOJIOTHOM H

ropsiiei BoibL; 1y m},evca ncnapu[m

Qusuueckie sicichus @ npupode. r[osepxuocmoe HATSHKEHUE W KalMJUISPHbIC

2.16 ABJICHMA B UPHPUJC, KPUCTANIE B NIPHPOJE, m3nygenue ConnHna, 3amepianue

BOIOEMOB, niocrie Gpu3bl; 06pazoBanme pocm TyMaHa, UHesl, CHera
1 3 Te (,x;illl{i« Kie y¢ ,A/)r)uc.rntl-é;z_.r r;;hmiﬁ;gm, [IPHMEPBI UCIONB30BaHMs KPUCTAILIOB,

KHUJAKOCTHBIH 1 ¢ MOMETp, JATYHK TEMIICPaTypel, TEPMOC, CHCTEMA OTOILICHHS
HOMOB, IHITOM C1pbI, NCHXPOMETP, [ApOBas TYpOUHA, JBHraTeNs BHYTPEHHETO
Cropanusg

'3 | BJEKTPOM 'w {INTHBIE SIBJIEHUSI

31 o BJlerim 3anyg Te ';'_ﬂ;é_;;n;;rexn pnqecmx 3apsAnoB

%2 _B:;dnmzmu TBIE 3ap5m<&;;11:1;(‘"—re‘1 3aKoH KyJIOHa

3ﬂrfc:<rpw»m,<u.-. noJe. HanpsmceHHocn, SJICKTpUHECKOro nos. I[lpunnun

CYNEPNO3NIIFN 7, CKT pH‘K}CKHX noJieH (Ha KaueCTBEHHOM YPOBHe)

Hocmum SHCKT PHYSCKHX 3apmos I[enchHe 3Jlempnqecxoro rnoJis  Ha

MIEKTPUUECKLE 3 ‘psmm HpoBoannky u quanexTpuxu

.6 J Hocrommnw chlv m“pmlecmn TOK. }IepICTer SIIEKTPUYECKOro Toka. Cuna TOK:J '




Hanpmmm .

1 == ql‘/ ’ (i/' " ’.v'

31em‘pnm CKOE ¢ m'po CMEJICHEC, Ygenwoc QJIEKTPHUCCKOE COMPOTHBIICHUE:

3.7 R = pl/S
.‘
JI - Sakon OMa LIS Y4acTKa :mem‘pnqecxon uenu: [ = U/R
| 3;
/ Hocncmm O L(JLJIIHCHHPHpOBO,lIHI/IKOB
| I =L,; U=U +l,: R=FR, +R,
3.9 Hapamneniice coerpnenue [POBOIHUKOB PABHOIO CONPOTUBIICHMS:
|
(JE == [;‘r‘m & == “., g }%
“’ 27
Cwemaum,w COCIMHEHHS HpOBOE[HPIKOB

310 Pabora 1 moniocts, mempnqecxoro ToKa. A = Ult, P = Ul
3dKOH IL»K(‘ s - Jlenna:

3.11 O=I"-R

213 OmbiT Bpcrega. Manmmoe foJie npxmoro [pOBOJHUKA ¢ TOKOM. JIuHmwm

i MAarHUMTHOM Wi [Vic MK

3 MdI‘HHTHU'* 07 MOCTOSHHOIO MaFHHTa Bsaumopeiicteue mocrosHEBIX

-).

MarHuToR

3.14 IIemth fACHWTHOTO TI0JIA Ha npuBoszmc C TOKOM

3. 15 Onr>m,1 (Dmx a7, SIBmHHe :meKTpOMaerHon nHpykiy. IlpaBuio Jlenna
Hpakmuuecicu ,‘.-‘;k:(_,u)nzbl
Msmepenue  aiexrpuyeckoro COIIPOTHUBJICHHS ~ PE3UCTOPA;  MOLIHOCTU
JJICKTpUHCCicor © ToKa; paboThl HICKTPHUECKOrO TOKA.

3.16 Hccnenosanue  5aBHCHMOCTH  CHUIBI TOKa, BO3HMKAIOWIEIO B MPOBOJHHKE
(pesucToper, 12mTi0uKa), OT HAlPOKCHMS Ha KOHIIAX MPOBOAHUKA; 3aBUCUMOCTH
CONPOTHBJICHVI OT JNJHHBI IIPOBOLHAKA, TIOWIAIH €ro IIOTICPEYHOT0 CeYCHHS U

L J y4an)H010 COTIO0 TUBICHMAL.




e S — - S R P

II H{)OE(’IM\A Hpd g and )‘]tKTpI/! HECKOI'0 HaTpsKEHHUS OpH MOCIeI0OBATENBHOM
! COCIHHECHI} (PO BOAHMUKOB, Ipasvjia s CHIIKI OJICKTPUYECKOTO TOKA pu
i

napamlc’;x 10V COCLMHEHHN IPOBOTHUKOR (PE3UCTOPEI U JIaMII0YKa)

(Dzuuqemm S6ICHUA @ n_pupo()e: SNICKTpUHCCKUE  ABICHUS B atMocdepe,

’ 3.17 AMCKTPUYECT 10 ¥+ +MBBIX OPT2HU3MOB, MarHUTHOE THOJE 3emuH, Apeid nomocos,
| ’ POJIb MArfi 11 10 107 JUIS KH3HA Ha Semite, TOJIAPHOE CHSTHUE
jA— N TL;IHUUC(/(HL ye ’f)c)l4;7;l—6;.h’)J1_(.:K1‘p(-)CK0rl AMIICPMETD, BOJILTMETP, PEOCTAT,
; CUCTYMK . 164 DHYESCKOM SHEPIHM,  3IIEKTPOOCBETHUTE/ILHBIC upubopsl,
}’ 3.18 Harpesarensi. ¢ ANEKTPOIPHOOPHI (mpumepsr), SNCKTPUIECKHE
' | IPEAOXPAHITL 11,  3TICKTPOMATHHT, JICKIPOJBATATENL  NOCTOSIHHOTO — TOKa,
: TEHEPaTOP 0 TOFHHOTO TOKA
"‘ BETI 5,}&'{};@ T T P T —————
;M‘ 320 J:lym BAS MO/IE/ b CBET ({Hﬁs@{ unwi&&?ﬁ?cnpompamnue cBeTa
| 321|  3axon orpameni usLlJ’ﬁa&f;{);s&aﬁém“
- 322 ﬁ.ééJIOM'ACK{eI CBCTA, 3a;0;i';11;éﬂ(;fvgl;€3;i;-CBeTa
___..3..:23 o J]m*ncprm wcv
. ’ R Jinma Xon vyel B i;:ivs»;ﬁg_()ir(ycnoe paccrosinue yuH3bl. OnTHueckas cuna
| o JMH3BL: D = |/F
e 355 IR 1:133 KaK OnTateoke m—cumevxd O[ilurun_t;e;n;pnﬁopm
A H/)c;/\muqc' Kie ,nf»mnhtw D
H#itHPartti#i=vepenue  onTHyeckoii CHIIEI  coGupatomeit JMH3BL;  (POKYCHOTO
PACCTOARIA COO¥PAIOIIEH JHH3BI (TI0 CBOMCTBY paBEHCTBA pa3mMepoB npeamera u
n3o0paxens, xorna npegMer PACTIONONEH B IBOMHOM (hOKyce), mokaszaTens
3.26 OPETOMIICHUS ¢ TCKIIA.
#itHParft#ce 1ejoBanre coficTRa H300pPaXEHNs, TONYYEHHOro ¢ TTOMOIIBIO
COOMPAIONICH 1HA3BL H3MEHEHMUS (oxycHoro paccrosuus JBYX CIIOKEHHBIX
JHH3, 3aBMCHMOCTH yrila TPENOMICHUS CBETOBOIO Jyqa OT yrjia maJieHus Ha
? TPAHHLIC «BOLL Y™ — CTEKIION
!v—wm.-‘}»2-—“--*—-(—51--‘—;[-;;(// cue s i-t;;w(:;]‘);‘z);;)c‘_ sarmchns Conuua u JIyHsl, usera Ten,
o OnTHYECKHE 2 icHns 8 arMocdepe (uBeT Heba, pedpakuus, paxyra, Mupax)
B _;_ - ﬁx;um CKUC 3 ‘”/ﬂ”l;;;l;;l«-»-—oqk”’ nepﬂcxon, doroanmapar, onruueckue
0 CBETOBOIbI
WVh‘:’i_w*ﬁXL_I—I_BH LIF "HL HUS
R i?}mmN”I-’;mnuamm, QOCTh, mggp‘e:_éeﬁ}a- rdea~H3nyqum Peakuun ansa-n Gera-

- . )

| I = _



pacnana

Omm Bl l C3CPGopaa TI0 pacCesHUO anbha- qacmu Inanerapuas mozens atoma
I

CO(,TJB ATOMHOIO § JIDd I/I3m‘0m>1

Ikpuo,f[ 110 \] 1C11 wxa ATOMITBIX ﬂ’lyp

Hmpmm ?«monm coxpaHeHm 3apsmosoro 1 MaccoBOTO YHCe

QDu;zme( KUC  AB4eNUn 6 npupo&e CCTCCTBCHHBIH  pajIHOAKTHBHBIH o,
KOCMUMECKHE  /1VUM.  PAaJMOAKTHBHOE W3IydeHHe NPHUPOAHBIX MHHEPAIOB,

HEHCTBHE PRa i GLICTUBHBIX mnyqennm Ha OpFaHH3M HCJIOBEKa

g extmeckue J /,.Duuunsa CTEKTPOCKOI, MHIWBUAYANbHbIH HO3UMET), Kamepa

BI’UIbCOHu, ALEePHAs DHCpFCTHKa




YYEBHO-METO/JHYi.{ KOFE OBECIIEYEHHE
OBPA3OBATEJILHOI O [HPOHECCA

OBASATEJIBHBIE Vil 5 (bIE MATEPHAJIBI JIVISI YYEHUKA

* @usuxa: 8- kimace: 63208017 YPOBEHB: yueOHuMK; 3-¢ U3NaHue,
nepepaborannoe Hepruwixy+ 4. M., Usanos AU, AKImoHepHoe o6IecTBo
«M3narenbcTBo «lIpocsenicuiey

* Qusuka: 9-i knace: 6a3oryii YPOBEHb: yueOHuUK; 3-¢ u3nanmue,
nepepaborannoe Iepeiiku « .M., Pyrunk E.M., Vsanos A.U. u ap.
AKHHOHCPH oe obmecTo «i31arenpeTBo «I IpocBereHuey

* @usuka: 7-it K1ace: 64301 b YPOBEHB: yucOHUK; 3-¢ u3nanue,
fiepepabotannoe Mepsuusus .M., Usanos ALML AKunoHepHOe 06uIecTBO

«M3patenbeTro «IIpocrericiicy

METOJUYECKHE MA'TEPUAIIBI JJI5 YYUTEJS

Meronnueckoe nocotue. Heprukosa Omnbra AnexceesHa, ['magedxosa
Ceetnana Haymosna, Pyxokonrens npoexToB LIOMO xoprioparnuu
«Poccuiickuii yuebunky, I sipasues Bacunui Bnajmmuposuy, Jlokrop
(busuxo-MaTeMaTHUECKH X HayK, coasrop YMK "®usuka", cTapimmii BEJYIIUH

penakTop kopriopaumy " Focciiickuii yueoHuk"

HU®POBbBIE OBPA3C A TEJIbHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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