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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OOHIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIO)KEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTENbHOM MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepanbHON pabodeil mMporpaMMbl BOCTIUTAHUS U
Konnenuuu npenogaBanusi yueoHoro npeamera « Duznkay.

Conepxanue mporpamMmbl IO (PU3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCsl U OpPraHU3alUi0 U3YYCHUS
¢u3MKu Ha NEATEIHLHOCTHOW OcHOBe. B mporpamme mo (u3NKe yUHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKkxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusI.

[TporpamMma 1o ¢u3HKe ycTaHaBIMBAET paclpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), npejaracT IPUMEPHYIO MOCIEI0BATEILHOCTD
U3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIHM YYUTEIIO B CO3/1aHUN pabouell MporpaMMBbI 10 y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHbIX
MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOILIECCOB U
SBICHUM, W3y4aeMbIX XWUMHEH, OWOJOTHEH, acTpOHOMHEH U (U3HUIECKOU
reorpaduell, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYI0 KapTUHYy MHDpA,
npefocTaBisieT HauOonee sCHble OOpas3lbl NPUMEHEHUsS HAydyHOrOo MeEToja
MO3HAHUSA, TO €CTh CII0CO0A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa M3 TJaBHBIX 33434 (PU3MUECKOro 0Opa3oBaHUs B CTPYKType OOIIEro
o0pa3zoBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe Y 00y4aronIuxcs.

Wzyuenne ¢Qusukun Ha 0a30BOM ypOBHE TMpENIoyiaraeT OBJIAJCHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLUUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS,

e UHTEPIPETHPOBaTh  JaHHbIE W  HCIOJb30BaTh  HAYyYHbBIE
JI0Ka3aTeNbCTBA 7Sl OJyUYEHHUSI BBIBOJIOB.

[lenn wusyuyeHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
onpeaenensl B Konuenmuu mnpenogaBanus ydyeOHoro mpenmera «Dusmuka» B
oOpa3oBaTenbHbIX oOpranmsanuax Poccuiickoit @enepanuu, peamTu3yrOIIMX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM



Komnnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekaopst 2019 r. Ne [1K4BH).
Heaun uzyyenust Gpusnku:

IpHOOpETCHUE HMHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHE HX HMHTE/UICKTYAJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMTO3HAHUS U (DOPMHUpPOBAHHE
MCCIICJIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIIMM SIBIICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHHE TPEICTABICHUNA O POJU (U3UKH JUIS PA3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
1po(heCCHOHAILHOM IeATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOArOTOBKA K
JaJbHeNIIeMy 00yYeHHIO B 3TOM HAIIPaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
ob1mero 06pazoBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a1aY:

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

pUOOpPETCHNUE YMEHUN OMHCHIBATh U OOBSCHATH (DU3UUECKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHE METOJIOB pEIICHHUsS TMPOCTCHINUX pacdETHBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznIecKux MOJIeTICH, TBOPUYECKHUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBI W DKCIEPUMEHTAJIbHBIC HUCCICOBAHHS C
UCTIOJIb30BaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpOpMaIel (HU3UIECKOTO COJMEpIKaHMUS,
BKJIFOYAsi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATH3 U
KPUTUYECKOE OIICHUBAHUE NH(OPMAITUH;

3HAKOMCTBO €O c(hepamu mpodeccuoHaIBHOHN IeSTEIIbHOCTH, CBI3aHHBIMU
¢ (¢u3MKOW, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (PU3UIECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpazoBaHust oTBOAUTCS 238 "acoB: B 7 ki1acce — 68 yacos (2 yaca B He/IeN0), B 8
Kjacce — 68 gacoB (2 vaca B Hezemo), B 9 kiacce — 102 yaca (3 yaca B Hezelto).

[Ipennaraemselii B mporpamMMe mno (u3mke nepeueHsb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHJATENbHBIN XapaKTep, YUUTeNb J1elaeT BbIOOp MPOBEICHUS



Ja00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEU
00y4Jaronumxcsi, CIUCKa AKCICPUMEHTABHBIX 3aJaHUi, MpejiaraéMbplx B pamMKax
OCHOBHOTO F'OCYJJapCTBEHHOT'0 3K3aMeHa Mo (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.



v N

L 0 N D

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.
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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 2 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 4 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

Ne
/o

Tema ypoka

KoauuecTBo yacos

Bcero

KonTpouan
HbIe
padoThI

IIpakTHuec
KHe padoThl

JlaTa
H3yUeH
U

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIEC

pecypchl

®dusnka — Hayka o npupoze. SAsineHus
npupoasl. PU3NYECKUE ABICHUS

MCXaHI/I‘{CCKI/IC, TCIIJIOBBIC, SJICKTPUUICCKHUC,
MarauTHbIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BETUIUHEI U UX N3MCPCHUC

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPhI MPU TOMOIIH KUIKOCTHOTO
TEPMOMETpA U AaTYHKA TEMIEepaTyphl"

Kak ¢u3uka u apyrue ecreCTBeHHbIE HAYKH
U3y4aroT npupoay. EcrecTBeHHOHAayUHBIH
MeToJ1 To3HaHus. Onucanue GU3nIecKux
SIBJICHUM ¢ TOMOIIBIO MOJIeneH

bu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue "[IpoBepka rumoTe3bl:
JTAIBHOCTH MOJETA MIapUKa, MyIEHHOTO
TOPU30HTAILHO, TeM OO0JIbIIIe, YeM OOJIbIlIe
BBICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHUE
BEILECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IG YacTull BCIICCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a013e




YPOK—I/ICCJ'ICI[OBaHI/IC «OnbITEI IO

9 HAOII0IEHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3anmocBsI3b MeXAy CBOMCTBaMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnnorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
12 Mexanunyeckoe ABuxkeHue. PaBHOMepHOE U bubnmnorexa [JOK
HEPAaBHOMEPHOE [BIKEHUE https://m.edsoo.ru/ff0a05c6
bu6nuoreka [JOK
13 CropocTs. EHHLEL cKopocTH https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMEeHU ABUKCHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ac4
HNuepuud. 3akoH nHepuuu. B3zaumMonencreue
15 Tel II<)8.K MpUYMHa I/I3MpeHeHI/I$I CKOpOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
JIBUYKEHHUS Tell
16 IImoTHOCTH BemecTBa. PacyeT mMacchol u bubmuoreka [JOK
oObeMa Tejia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabota «Onpenenenue
MJIOTHOCTH TBEPAOTO TEIa
18 Pemenue 3agau no teme "[lnoTHOCTH bu6mmoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabota «3yuenue
20 3aBUCHUMOCTH pacTsKeHUs (IedopMaium)

IIPYKUHBI OT IPUJIOKEHHON CUIIBI»




21

SIBnenne tarorenus. Cuia TsSHKECTH

CBs13b MEX]ly CHJION TSYKECTH U Maccoi

” B p bu6mmoreka [IOK
tena. Bec tena. Pemenue 3anaq no reme
" g https://m.edsoo.ru/ff0al778
"Cuna TsxecTu
Cuna TspKecTH Ha IpyTruX IUIaHeTax. bu6nuoreka [IOK
23
®u3nYecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmorexa [IOK
24 H3mepenne cun. Jlunamomer
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocth
https://m.edsoo.ru/ff0al778
26 CroxxeHue IByX CHUJI, HaIPaBJIEHHBIX 110 bubnmnoreka [JOK
OAHOM psiMoi. PaBHOAEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenne 3anad o reme
"PaBHonelicTBytOMmAst crt"
TpeHue cKobKeHUs! U TPEHHUE MOKOSI. bu6nuorexa [IOK
28
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «/3yuenue
29 3aBUCUMOCTH CHJIbI TPEHMSI CKOJIbXKEHUS OT bu6nuoreka [IOK
CHJIBI TaBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCSI TOBEPXHOCTEM»
30 Pemenue 3anau Ha onpenenenue
PaBHOACHCTBYIOLIEH CUIIBI
Pemenue 3anay no temam: «Bec tena»
31 Fpad 5 C’ . bubnmoreka LIOK
«I'paduueckoe nzoOpaxxeHne cminn, «Cui
P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOnENCTBYIOIIAS CUID)
KontponbHas paboTa mo TeMam:
32 «Mexaandeckoe IBIKeHHe», «Macca,

MJIOTHOCTBY, «Bec Tenay, «['paduyeckoe




nu3zo0paxenue cuim», «CUIbD

JaBnenue. CriocoObl yMEHbIIEHUS U

bu6nuoreka [JOK

33 YBEJTUUYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnmnoreka [JOK
oT 00béMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs TBEPIBIMU TEJIAMH, bu6mmoreka [IOK
SKUIKOCTSIMU U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBineHue B )KUJKOCTH U ra3e, BHI3BAHHOE bu6mmoreka [IOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmuoreka [JOK
SKUIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo0.ru/ff0a2826
bubnuorexa [JOK
38 (Coobmarouwmecs cocyakt https://m.edsocl)_.lru/fan297O
39 I'unpaBinuyeckuii mpecc bubnmorexa LOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBON KUIKOCTHBIM
Hacoc
AtMmocdepa 3eminu. [Ipuunnsl
41 CYIIIECTBOBAHUS BO3TYIIHONW 000JI0UKH bubnuotexa [JOK
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOpS
42 Bec Bo3ayxa. ATMOochepHOe 1aBlieHNE E::g;ifg;grou}; f0a2bsa
43 N3mepenue armochepHoro napieHus. Onpit bubnnorexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO TABJICHHS OT bubnmnorexa [JOK

BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4




Bapomertp-anepous. AtmocdepHoe

bu6mmoreka [IOK

45
JIaBJICHHUE Ha Pa3IUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme "AtmocdepHoe
naBieHue"
47 JlelicTBHE KUKOCTH U Ta3a HA TIOTPY>KEHHOE bubnnorexa [JOK
B HUX TeJIO. ApXHUMEIOBa CUjia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «Onpenenenue
48 BHTaJII)KHBz}omepﬁ CHJIBI z[el”fcm TOIIEeN Ha bubnnorexa LIOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B KUJIKOCTHY
JlaGopatopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Teja B bubnmnorexa [JOK
BOJI€ OT 00bEMa NOTPYKEHHON B KHUJIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bu6nmoreka [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHast pabora "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. BoznyxomnnaBaauey, «/laBinenune bubmorexa HOK
YAOB: X L https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nuoreka [JOK
53 Mexanunueckas pabora
p https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
54 MortHocTh. EAUHUITEI MOIITHOCTH
https://m.edsoo.ru/ff0a3{82
55 VYpoxk-uccnenosanue "Pacu€r MomHoCTH,
pa3BuBaeMoi Ipu MoabEME 10 JecTHULEe"
56 IIpocteie Mexanu3Mmsl. Peruar. PaBHoBecue




CHJI HaA pbI4are

KonTponbHas pabota no teme «JlaBienue

57 TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepouHas paboTa
PesepsHblit ypok. Pabota ¢ Tekctamu 1o
58 TeMe «/laBieHue TBEPABIX Tell, KUAKOCTEN U bubnnorexa [JOK
razoBy» / Bcepoccuiickast mpoBepouHast https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B TexHuke, ObITY U IPUPO/IE.
59 JlaboparopHas a6’OTa «HccnenoBanue 0.5 bubmmorexa [TOK
p . p p ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
60 Pemenue 3aga4 mo teme «Y ClIoBUS bubmuoreka [JOK
paBHOBeCHS peIYara» https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neicTpust
61 mexaHu3Mma. JlaboparopHnas pabota 0.5
«M3mepenne KII/] HakIOHHOM MIIOCKOCTH
6 Pemenne 3amad mo reme "Pabora, bu6mmoreka [IOK
MoImHocTh, KIT/T" https://m.edsoo.ru/ff0ad4c48
63 Mexanunueckas sHeprusi. Kunernueckas u bubnmnorexa [JOK
[MOTEHIMAIbHAS DHEPIUs https://m.edsoo.ru/ff0a4252
. bubnuorexa [JOK
64 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKCcepuMEHTAIbHOE OIpe/IeTICHHE
65 M3MEHEHUSI KHHETUYECKON U TOTEHIHAIBbHOMN 1
SHEPIHH MPY CKATBIBAHUM TEJIA IO
HaKJIOHHOM MiockocTu"
66 KontponbHas padota o teme «Pabora u




MOIIIHOCTD. BHCPFHH))

67 Pesepublii ypok. Pabota ¢ Tekcramu mo | bubnnorexa [JOK
TeMe "MexaHndeckoe BIKEeHHE" https://m.edsoo.ru/ff0adee6
63 PesepsHblit ypok. Pabota ¢ Tekctamu 1o 1

teme "Pabora. MoutHocts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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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¢
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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
JlaboparopHnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepes bubnuotexa [JOK
PE3UCTOP, OT COIIPOTUBIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [locnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHast pabota "I[IpoBepka mpaBuia
43 CJIO’KEHUSI HAMPSHKEHUN MPU bubnmnorexa [JOK
MOCJIEIOBATEIIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaasS8
pe3ucTopoB”
JlaboparopHnas padota "IIpoBepka npasuiia
49 JUISt CEIJ'II)I I;oxai U ra aHEGHBEOM ’ bubmmorexa [TOK
p p " https://m.edsoo.ru/ff0aadle
COCTMHEHUH 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
DIIEeKTpUUECKHE IETTH U MOTPEOUTENN
53 AJIEKTPUYECKOM dHepruu B ObITy. KopoTkoe bubmmorexa [JOK
p P y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE
55 VYpok-uccnenosanue "M3yuenue nonei bubnuorexa [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe 1oje. MarauTHoe noJe 3eMiId | bu6nuoreka [JOK




€ro 3Ha4YCHHUC JIA )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena

bu6mmoreka [IOK

57
U UX B3aumojierctBus. 1locToOSHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUM TOK"
KonTponbHas padota no teme
"DnekTpuueckue 3apsabl. 3apsoKeHHbBIE Tena
. . bubmuoreka [JOK
58 U ux B3aumojeictBus. [locTosTHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
mpoBepoyHas paboTta
Pesepublii ypok. Pabota ¢ Tekcramu mo
" . . " bu6mmoreka [IOK
59 teMme "[locTosHHBIN 21eKTpruecKuii Tok" /
. https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickas mpoBepouHas paboTa
OmnbiT OpcTena. MaruuTHoe moJie
60 e eckoro Toka Ma o€ 1oJie bubmorexa HOK
JIEKTPUYECKOTO TOK THUTHOE TT0JT
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKUA C TOKOM
[IpuMeHeHne >EeKTPOMArHUTOB B TEXHHUKE.
61 JlaGopaTtopHast pabota "N3yuenue neicTBus 0.5 bubmmorexa [TOK
patop P v " ) https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha TPOBOJIHUK C TOKOM
DIEeKTPOABUTATENH OCTOSTHHOTO TOKA.
Hcnonws3oBanue sneKTpoABUTaTENICH B
62 e ec CTpOMCTBA a TpaHcHopTe bubmorexa HOK
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHcTpynpoBaHue u
u3ydeHue paboThl dNeKTpoaBUraTens"
63 OnpiTel Dapanes. 3aKOH AMEKTPOMarHUTHOM
nHayknuu. Ipasumno Jlenna
64 OnextporeHeparop. CriocoObl MOTydeHUs

3.]'ICKTpI/I‘leCI(OI\/’Iv OHCPIUH. 3HeKTpOCTaHHI/II/I




Ha BO300OHOBJISIEMBIX UCTOYHHUKAX OHCPIrun

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME

65 . " 1
DONeKTpUYeCKUe U MarHUTHBIE SBJICHUS
66 KonTponbHas padota no teme | bu6nuoreka [IOK
"DNIeKTpUUECKNE U MAarHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnnorexa [JOK
Teme "TeroBble siBIeHUAA" https://m.edsoo.ru/ff0accSe
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1

TeMme "MaraurtHele siBJIeHus"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME
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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
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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
BpauieHus. MomeHT cuiibl. LleHTp Tsbxectn
PaBHOBECHE MaTepHaIbHONW TOUYKH.

7 AbcomoTHO TBEPI0E Teno. PaBHOBecHe
TBEPJOTO TeJA C 3aKPEIIIEHHOU OCBIO
BpauieHus. MomeHT cuibl. LleHTp Tsbxectu

)3 Pemenue 3agaq mo reme "MOMEHT CHJIBIL. bubmuoreka [TOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TeEMe

29 "MexaHuueckoe BIE)KeHHe ’ bubmroreia LIOK

COROE ABTACHIE. hitps://m.eds0o.rw/ff0b0408
B3anmopeiictBue Ten
KonTponbhas pabota no teme
30 "MGZHI/I‘-IGCK(I))G BIDKCHUE bubmroreia LIOK
N g B ' https://m.edsoo.ru/ff0b06ec
B3anmopeiictBue Ten
Nmnynse Tena. UMmynbe cunbl. 3aK0H
31 CoX ZHGHI/IH VIMIT nb}c]a Yupyroe u bubmroreia LIOK
p yabea. JHpyr https://m.edsoo.ru/fl0b07fa
HEYINpyroe B3auMoIeCTBHE

1 Pemrenue 3amau no reme "3akoH coXpaHeHUs bubnuotexa [JOK
uMIryibca' https://m.edsoo.ru/ff0b096¢

3 Ypok-koHpepeHius "PeakTuBHOE ABIKEHUE
B IIPUPOJE U TEXHUKE"

bu6mmoreka [IOK
34 Mexanuueckasi paboTa ¥ MOIIIHOCTb
P Hl https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSXKECTH, CUITBI YIIPYTOCTH U bubnuoteka [JOK




CHJIbI TPCHUA

https://m.edsoo.ru/ff0b0db8

JlaGoparopnas pabota «OnpeneneHune
paboThI CUIIBI TPEHUS IPU PAaBHOMEPHOM

36
JBUKEHHUHU TeJa 110 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Cs13b 3Hepruu U padotsl. [loTeHnmanbHas
SHEprus
18 Kunernueckas sneprus. Teopema o bubnuoteka [JOK
KMHETUYECKON SJHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE
40 Jlaboparopnast pabota «M3yueHnue 3akoHa bubnmnorexa [JOK
COXPaHEHUS YHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBHUXKEHUE H €TO bu6mmoreka LIOK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue kojiebanus. Beinyx1eHHbIC bubnmnorexa [JOK
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPY>KUHHBIM MasITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh EpUO/Ia
44 K(Fne6aHH171 OT JKECTKOCTH MPYKUHBI U I\I/)[accm brbmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHne sHeprun Npu MEXaHMUECKUX
KoJ1e0aHusAX
Jlaboparopnas pabota «OnpeneneHue
46 qacroim Hpne 1/1130 a KOJ'IG621EI/II>1 MPY>KUHHOTO brbmorexa [TOK
pHOA py https://m.edsoo.ru/ff0blaec
MasiTHUKa»
47 JlaGopatopHnas pabora «IIpoBepka bubnuoreka [JOK

HE3aBUCUMOCTH IICPpUOJAa KoJieOaHuI rpysa,

https://m.edsoo.ru/ff0b197a




MOABCUICHHOI'O K HUTHU, OT MAaCChI I'py3a»

Mexauunueckue BOJIHBL. CBOMCTBA

bu6mmoreka [IOK
48 MEXaHNYEeCKHUX BOJIH. [IponoabHbIEe U
https://m.edsoo.ru/ff0b21fe
MIOTIEPEYHbIE BOJIHBI
49 Ypok-koupepenius "MexaHHUeCKUE BOJHBI
B TBEpOM Tene. CelicMuueckye BOIHbI"
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypoxk-uccnenoanue "Habmoaenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
5 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
53 VYpok-koupepenius "YabTpa3ByK u bubnmnorexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJBHOU paboTe MO TeEMe
" bu6mmoreka [IOK
54 3aKOHBI COXpaHeHUs. MexaHn4ecKue
" https://m.edsoo.ru/ff0b2510
Kosie0aHUs U BOJHBI
KonTtponbHas padora no Teme "3aKoHbI
55 coxpaHeHMs. MexaHuyeckue KonedaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE MOJIe. bubnuotexa [JOK
ONEKTPOMarHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
Ypok-koHpepenmus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue bubnmnorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH JIJI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
59 VYpok-uccnenosanue "M3yueHue cCBONCTB bubnmnorexa [JOK




3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO
MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢

Pemenne 3ama4d Ha OMnpeaACIICHNUEC YaCTOTEI U

60
JUITMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DnekTpoMarHuTHasi IpUpoa CBETa. bubnmnorexa [JOK
CxopocTts cBeTa. BonHOBBIE CBOWICTBa CBETa https://m.edsoo.ru/ff0b31d0
Ncrounuku ceera. [Ipsmonuneitnoe
62 acipocTpanenue cBera. 3atmeHus: ConHIa bubmorexa [TOK
pactpoctp ) https://m.edsoo.ru/ff0b3658
n JIyHb1
3aKoH oTpa)keHus cBeTa. 3epkania. Pemenue
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKEHUS bubmorexa [TOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomiieHne cBeTa. 3aKOH NPETOMIICHHUS bubnuoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHue NOIHOTO BHYTPEHHETO bubmorexa OK
yIp https://m.edsoo.ru/ff0b3cSc
OTpPaXE€HUs B ONTUYECKUX CBETOBOAX
Jlaboparopnast pabora "UccnenoBanue
66 3aBUCHUMOCTH yTJIa PETIOMIICHHS] CBETOBOTO
Jy4a OT yIJia MaJeHus Ha FpaHuLe "BO3/1yX-
crekio""
VYpok-koupepennus "Hcnonbp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKeHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubnuotexa [JOK
68 JIunsel. OnTuyeckas cuiia JTUH3bI 1
https://m.edsoo.ru/ff0b3f2¢
. bubnuotexa [JOK
69 [TocTpoenne n3o0pa>keHui B TMH3aX

https://m.edsoo.ru/ff0b444a




JlaGopatopHnas pabota "OnpezneneHue

70 (OKYCHOT'O PacCTOSIHUS U ONITUYECKOM CHIIBI bubmorexa [TOK
YEHoTo b ! https://m.edsoo.ru/f0b4206
coOuparoien JTUH3bI
71 Ypok-koHpepenus "OnTudeckre THH30BbIE bubnuotexa [JOK
npudops"” https://m.edsoo.ru/ff0c0a7e
but6mmoreka [IOK
72 I'ma3 kak onTuyeckast cucreMa. 3peHue
P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "Jledextsl 3penus. Kak
COXPAaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. ONbITHI
74 Hrerotona. CrnoxeHune cCreKTpaabHbIX 1IBETOB brbmorexa [TOK
] P ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlabopartopnast pa6ota "OMNBITHI 11O
75 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP U bubnuotexa [JOK
BOCIIPUSITHIO IIBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHNH Yepe3 LBETOBbIe (UIbTPHI"
Ypok-nipakTukyM "BosHOBBIE CBOWCTBA
76 CBeTa: IucIepcusi, uHTepdepeHus u
audpaxus’”
77 OmnprTel Pe3epdopna u mianetapHasi MOJEb bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozens aroma bopa
79 Hcnyckanue 1 MorjaouieHe CBETa aTOMOM. bubnuoteka [JOK
KBanTe1. JInHEyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukyMm "HabmnrogeHue criekTpoB bubnmnorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUIbI brbmorexa [TOK

https://m.edsoo.ru/ff0c1672




Crpoenne atoMHoro sinpa. Hyknonnas

bu6mmoreka [IOK

82
MOIENb https://m.edsoo.ru/ff0c18ac

83 PagnoaxTtuBHbIE ipeBpaiieHus. M3oTomnst bubmmorexa LIOK

PeEp ' https://m.edsoo.ru/ff0clal4

%4 Pemenue 3agau nmo treme: "PagroakTUBHbBIE bu6mmoreka [IOK
npespamieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon momypacnana

26 Ypok-koHpepenius "PagnoakTuBHbIE bubnmnorexa [JOK
W3JIy4eHUS B IPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SnepHble peaky. 3aKOHbI COXPAHEHUS bubnuoreka [JOK
3apsI0BOTO U MacCOBOIO YHUCET https://m.edsoo.ru/ff0c1c58

28 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubnuoreka [JOK
Y DHEPIUH https://m.edsoo.ru/ff0c1d7a

&9 Pemenue 3anau no teme "Snepusie peakuun"

90 Peakuuu cuHTes3a u neneHus saep. bubnuotexa [JOK
Ucrounnku sHeprun CoJiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "AnepHast sHepreTuka.

91 JlencTBUA paguOAKTUBHBIX U3IyYEHUN Ha
KUBBIE OPraHU3MBbI"

[ToaroToBka K KOHTPOJBHOU paboTe MO TeMe

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

KonrtponbHas paborta no Teme

93 "DNIeKTpOMAarHUTHOE TOJIE.

DneKkTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
SIBJICHUS"




94 [ToBTOpenue, o6o6menue. JlabopatopHsie | | bubnuotexa [JOK
paboTsl o Kypcy "B3aumopeiictsue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6mcHue. Pemenue

95 aCLIeTFI)-IBIX u Ka‘leCTBeHHHX 3a/a4 1o TemMe 1 Bubnmorexa [IOK
{J | A https://m.edsoo.ru/ff0c2572

TerutoBble poLecchl
[ToBTOpenue, 06o6meHue. Pemenue
bu6mmoreka LIOK
96 pacyEeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJ] TeruioBeIX ABUTATENICH"
[ToBTOpenue, 06061eHue. Pemenue

97 ACYETHBIX U KaYeCTBEHHBIX 33J1a4 110 TEME 1 bubmorexa [TOK
P s https://m.edsoo.ru/ff0c2b30
"KIIJI anekTpoycTaHOBOK"

08 [ToBTOpenue, o600mIeHNE. JITabopaTopHbIe | | bubnmnorexa [JOK
pabotsl o Kypcy "CBeToBbIe siBIeHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o0o6mmeHue. Pabora ¢

99 TeKCTai)/II/I 1o TeMe 'I'I;aKOHLI COXPaHEHUS B 1 Bubnmorexa [IOK

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

100 IToBTOpenue, o6o0menue. Padora ¢ | bubmuoreka [IOK
tekctamu 1o TeMe "Konebanus v BosHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606meHue. Padota ¢ | bubnuoteka [JOK
TekcTamu 1o Teme "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606meHue. Padota ¢

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITPOBEPAEMBIE ITPE/IMETHBIE PE3YJBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHMUA
7 KJIACC
Kox
nposepse .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
moro o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHus
pe3yjabTa
Ta
1.1 HCIIO0JIh30BaTh U3YYEHHBIC TIOHITHS
15 pasnuyaTh SBJICHHUS IO OMKMCAHHWIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOIIHUX JAHHOE PUINIECKOE SIBIICHUE
pacro3HaBaTh  IPOSIBJICHHUE  HW3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
13 OKpY)KaroIlleM MHUpEe, B TOM 4HuClie (U3NYECKUE SIBICHUS B TMPUPOJE, TPH
' 3TOM TIEPEBOJUTH MPAKTHUECKYIO 3a7adyy B Y4YeOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3HUECKUX SBICHUIN
OIHCHIBATh W3YYCHHBIC CBOMCTBA TEN M (DU3MUECKUE SIBICHUS, UCIIOJIB3YS
(U3MYeCKUe BEIWYWHBI, TPH ONHCAHWM TPABHWJIBHO  TPAaKTOBAaTh
14 (U3HYECKUN CMBICIT HCTIOIb3yEeMbIX BEIMYUH, UX 0003HAUCHUS U CIUHUIIBI
' (UBUYECKUX BEJIMYMH, HaxXOJUTh (OPMYIIbI, CBS3BIBAIONIME JTAHHYIO
(GU3MUYECKYI0 BEIMYMHY C JPYTHMH BEIMYMHAME, CTPOUTH TpaduKh
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIIMYNH
XapaKTEepPU30BaTh CBOWCTBA Tel, (DU3WYECKHUE SIBICHUS W IPOIECCHI,
1.5 WCIIONB3Yysl M3YYCHHBIE 3aKOHBI, IMPU ITOM JaBaTh CJOBECHYIO
(hOopMyYITUPOBKY 3aKOHA M 3aITUCHIBATh €r0 MaTEMaTHUYECKOE BHIpAKCHUE
OOBSACHITH (PU3HUECKHUE SIBJICHUS, TIPOIIECCH M CBOWCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapakrTepa:
1.6 BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsSCHEHHE n3 1 — 2
JIOTUYECKUX IIaroB ¢ ormopoi Ha 1 — 2 M3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX
SIBJICHUH, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH
17 pemarh pacuéTHple 3amadyd B | — 2 JCHCTBUS, HCIOJIB3YS 3aKOHBI H

(dopMyIibl, CBsI3bIBArOIIME (PU3UYECKHE BEIMYMHBL HA OCHOBE aHAIM3a




YCJIOBUA 3aJaqr 3allMCbIBATh KPATKOC YCJIIOBHUC, MOACTABIIATH (1)I/I3I/I‘-IGCKI/IC
BCJIIMYHUHBI B (bopMynH H IIPOBOAUTH paCLIéTBI, HaxXoIuTh CIPaBOYHBIC
JaHHBIC, H€O6XO[[I/IMBIG AJId peUICHUA 3a/iad, OUCHUBATL PCATTUCTUYHOCTD

MOJTYYEeHHOUN (PU3HUECKON BEIIMUNHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PELIUTh MPU [TOMOIIU
(U3HYECKUX METOJIOB, B OIMMMCAHUN WCCIIEIOBAHUS BBIICISTH IPOBEPSIEMOE
MpeIoyiokeHue (TUIoTe3y), pa3iniaTh U HHTEPIPETUPOBATDH MOJTYYECHHbIN
pe3ynbTaT, HAaXOJIUTh OLIMOKM B XOJE OIbITA, JIeJaTh BBIBOJLI IO €ro

pe3yibraTtam

1.9

MPOBOJIUTh ONBITBI 1O HAOMIOACHUIO (U3WYECKUX SIBICHUH WU
(bu3nuecKux CBOMCTB TeN: (dhopMyTupoBaTh MPOBEPSIEMBIC
MPEIIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIJI0KESHHOTO 000PYI0BaHUs,

3aMUCBIBATh XOJI OIBITA H (POPMYTUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IIPSIMBbIE HM3MEPEHHUS C MCIOJb30BAHUEM AHAJIOIOBBIX U
U(POBBIX TPUOOPOB, 3aMUCHIBATh IIOKAa3aHUS MPHOOPOB C Y4ETOM

3a/TaHHOU a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYMHBI OT
IPYrO C MWCIOJB30BAHUEM IPSAMBIX HM3MEPEHUM, Y4YacTBOBAaThb B
IUIAHUPOBAaHUM  y4eOHOIO  MCCIEJOBaHUS, COOUpaTh YCTAHOBKY M
BBITIOJIHATE M3MEPEHUs, Cleays MNPEeAOoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yiabTaThl IMOJYYEHHOM 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH B BHJE
MPEUIOKEHHBIX TaONUIl U TpadUKOB, JENaTh BBIBOJBI MO peE3yJibTaTaMm

HCCIICO0OBaHUA

1.12

IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJINWYMH, CIERys
NPEUIOKEHHOW WHCTPYKLMHU: TIPU BBIIOJHEHUM HW3MEPEHUH COoOHMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHCIATH 3HAYCHHE MCKOMOU

BCJINYHHBI

1.13

co0Jr01aTh paBUiIa TEXHUKH OE30MAaCHOCTH IpU padoTe ¢ 1a0opaTopHBIM

o0opyaoBaHUEM

1.14

yKa3bIBaTh MPHHIUIBEI JIEHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh IMPHUHLUIBI  JEHCTBUS HW3YyYEHHBIX MNPHOOPOB H
TEXHUYECKHX YCTPOWCTB C MOMOIIBIO MX OMHUCAHUS, UCHOJIb3Ysl 3HAHUS O
CBOWCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAMMBIE (PU3NYECKUE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

NPUBOJIUTL  HpHUMEpPhl  (HaXOIUTh  HHGOpPMALMIO O  MpPUMEpax)




MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HH JUIsl oOecrieueHrsi 0€301acHOCTH MPU OOpalleHu ¢ MpuOopaMu 1
TEXHUYECKUMH YCTPONCTBAMH, COXPaHEHUS 3I0POBbsS U COOIIOICHUS HOPM

9KOJOTHYECKOI'0 ITOBCACHUS B OKp}I)KaIOH_IeI\/'I cpeae

OCYILIECTBIISATh OTOOpP HMCTOYHMKOB HH(popmanuu B ceTu HWHTepHEeT B

COOTBCTCTBHHU C 3aJaHHBIM IMOUCKOBBIM 3allpOCOM, Ha OCHOBC MMCIOIINXCA

1.16 3HAHUM W NOYyTEM CpPaBHEHHS PA3IMYHBIX HMCTOYHUKOB BBIICIATH
nH(pOpMaIMio, KOTOpas SBJISETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOU
UCIOJIb30BaTh MPU BBINOJIHEHUN Y4YEOHBIX 3aJaHUil HAYyYHONOMYJSPHYIO

17 TuTepaTypy GU3HUECKOTO COJIEPIKaHUS, CIIPABOYHBIC MATEPUAIIBI, PECYPChI

' cetu VHTepHeT, BmageTh NpUEMaMHU KOHCIIEKTHPOBAHHUS  TEKCTa,

npeoOpa3oBanus HH(OOPMALIUY U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHHS HA
OCHOBE 2 — 3 MCTOYHUKOB HH(pOpMAMK PU3UIECKOTO COACPKAHUSA, B TOM

L18 quclie MyOIMYHO JIeNaTh KpaTKUe COOOIIEHUs O pe3ysibTaTaX MPOEKTOB MU

' Y4eOHBIX HCCIIECIOBAHHM, NMPU ITOM T'PAMOTHO HCIOJIB30BaTh W3YYCHHBIN

MOHATUMHBINA anmapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYIICHUE
Mpe3eHTalnen
MPU BBIMOTHCHUH YYEOHBIX IMPOCKTOB M HCCIICIOBAHHWHA pAaCIpenesaTh
00s3aHHOCTH B TpYIIE B COOTBETCTBHUHM C IOCTABICHHBIMU 3a/ladyaMH,

1.19 CICIUTL 3a BBLIIOJIHCHUEM IUIaHA JACHCTBUM, aJEKBAaTHO OILICHUBAThH
COOCTBEHHBIM  BKJAJ B  JESATENIbHOCTb  TIPYIIbI,  BBICTPAaWBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHUE, YUUTHIBAsI MHECHHE OKPYKAIOITIX

8 KIIACC
Kon
nposeps .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
eMoro o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yibTa
Ta
1.1 MCII0JIH30BATh MOHSATHUSA
- pasiinyaTth SBJICHUS MO OMHCAHUIO MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JaHHOC (bI/I3I/ILIeCKOC SABJICHUC




1.3

pacmo3HaBaTh  MPOSBICHWE  HM3YyYEHHBIX  (DU3UYECKUX  SBICHHUHA B
OKpY)KaloIlleM MHUpE, B TOM 4YHcie (U3NYECKUE SIBJICHUS B MPUPOJE, MPHU
9TOM TIEPEBOJMUTH MPAKTUYECKYI0 3aJadyy B y4yeOHYIO, BBIJIEIATh

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PUBUUYECKUX SIBIICHUI

1.4

OINKCHIBATh M3yYEHHBIC CBOMICTBA Tel M (PU3UUECKHE SBICHUS, HCIOIb3YS
¢u3uueckue  BEIMYMHBL, NpPU  ONHCAHWU MPABUIBHO  TPAKTOBAThH
¢bu3nyecKuil CMBICI HCIIOJNBb3YEMbIX BEIWYMH, O00O3HAUEHUS M €IUHULIBI
(¢u3nUecCKUX BEIWYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO
bu3MYeCKyl0 BENUYHMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku

N3YUCHHBIX 3aBHUCHUMOCTEH (bl/ISI/I‘IeCKI/IX BCINYNH

1.5

XapaKTepU30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS ¥ MPOIECCHI,
UCIIONB3Yysl WU3YYEHHBIC 3aKOHbI, IIpU OTOM JaBaTb  CJIOBECHYIO

(bOpMy.]'II/IpOBKy 3aKOHa U 3aIllMChIBATh €0 MaTEMaTHYCCKOEC BhIPAXKCHUEC

1.6

OOBSICHATh (PU3MUECKUE MPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh O0OBsCHEHHE U3 | — 2 JIOTHYECKUX
IIaroB ¢ NMOMOIIBI0 | — 2 W3y4eHHBIX CBOMCTBAa (hU3MYECKHX SIBICHUH,

(1)I/I3I/I‘16CKI/IX 3aKOHA UJIKM 3aKOHOMEPHOCTHU

1.7

pemarb pacu€THble 3aauydl B 2 — 3 JCHWCTBUS, HCIOJIB3YS 3aKOHBI U
dbopMyIbl, CBs3bIBatomMe (PU3UYECKUE BEIMYMHBI: Ha OCHOBE aHAIHM3a
YCIIOBHS 33/1a4Ml 3alUChIBAaTh KPAaTKOE YCJIOBHE, BBISIBIISATH HEIOCTATOK
JAHHBIX JJIs1 peIIeHHWs 3aJadd, BbIOMpaTh 3aKOHBI H  (HOPMYJIHI,
HEOOXomuMBIe UIsl €€ pEHIeHHs, NPOBOAWTH pacu€Thl W CpPaBHUBAThH

MMOJIy4CHHOC 3HAUCHUC (bH3PI‘IeCKOI>'I BCJINYHNHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacno3HaBaThb INpPOOJIEMBl, KOTOpPbIE MOXHO pPEIIUTh MpPU [OMOIIU
(Gu3n4ecKuXx METOJO0B, HUCIOJNb3Yys ONMCAHHE HCCIEAOBAaHUS, BbIIEIAThH
IIPOBEPSIEMOE  TNPEANOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh  IOPSAKA

IIPOBEACHUA UCCIICA0OBAaHM, ACJIaTh BBIBOABI

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUN W (PU3HUECKUX
CBOMCTB Tell: (hOpMyIHpOBATH IPOBEPSIEMbIC MPEANOIOKCHHS, COOUpATh
YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYJOBaHMS, OMHCHIBATH XOJ OIbITa U

(bopMyITUPOBATH BBIBOIBI

1.10

BBIIIOJHATL IMMPAMBIC U3MCPCHUS C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB
n JaTYHUKOB (1)I/I3I/I‘ICCKI/IX BCJIMYMH, CPABHUBATb PC3YJIbTAThbl I/I3M€p€HI/II71 C

y4€TOM 331aHHOM aOCOTIOTHON TOTPEIIHOCTH




IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJIHOW (PU3MUECKON BETMUMHBI OT
IpPYrOoM €  HCIOJNB30BAHMEM  INPAMBIX  M3MEPEHHMH:  IUIAHUPOBATh
UCCIJIEJIOBaHUE, COOMpaTh YCTAHOBKY M BBIIIOJHSITh HM3MEPEHHUS, CIELYs
IPEUIOKEHHOMY  IUIaHy,  (UKCUpOBaTb  pe3ylbTaTbl  IOJIYYEHHOM
3aBHCUMOCTH B BUJI€ TaOJIUI U TpauKOB, NeNaTh BBIBOJBI 110 PE3YIbTaTaM

Hcciaca0BaHus

1.12

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (U3UYECKUX BEIMYUH: IUIAHUPOBAThH
U3MEpeHusi, COOMpaTh  SKCIEPUMEHTAIBHYIO  yCTAHOBKY,  CIEIys

HpCI[J'IO)KCHHOﬁ HHCTPYKIHH, U BBIYUCIIATH 3HAYCHUC BCIIMYNHDBI

1.13

coOiroaaTh npaBuia TEXHUKU 0€30MacCHOCTH Mpu paboTe ¢ J1abopaTopHBIM

000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUMBI  JEHCTBHS  W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOPOM Ha MX ONMCAHHUA, UCIONb3Yys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBJICHUH M  HeoOXomumble  (pusmyeckue

3aKOHOMCPHOCTH

1.15

paciio3HaBaTb IMPOCTBIC TEXHUYCCKHE YCTpOﬁCTBa H HU3MEPHUTCIIBHBIC
HpI/I60pBI Imo CcxXeéMaM M CXCMATHUYHBIM pPHCYHKAM, COCTABJISATbH CXCMBbI
SJICKTPHUYCCKUX Lernei C OCICa0BaTCIBbHBIM )51 napaJijiCJIbHbIM
COCIMHCHUEM OJJIECMCHTOB, pa3jn4das YCIIOBHBIC 0003HAYEHHsI 3JIEMEHTOB

ANEKTPUYECKUX LETEeN

1.16

OPUBOANUTH  NpUMEpPHl  (HAaXoAWTh  HMHPOpPMAIMIO O  NpUMEpax)
IPAaKTHYECKOTO HCIOJIb30BAaHUA (DU3MYECKUX 3HAHWH B IOBCEIHEBHOM
XKHU3HHU Ui oOecriedeHus Oe30MacHOCTH MpHU OOpalleHuu ¢ mpudopamMu U
TEXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJICHHUS HOPM

9KOJIOTMYECKOT0 TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.17

OCYIIECTBIISATh TOUCK WH(GOpMANUU (U3HYECKOTO COACPKAHHUS B CETH
NHTepHeT, Ha OCHOBE MMEIOLIMXCS 3HAaHUM W MOYTEM CpaBHEHUS
JOTIOTHUTEIFHBIX UCTOYHUKOB BBIICIATh HH(DOPMAIIHIO, KOTOPAs SBIISICTCS

MIPOTUBOPEUUBOM UM MOXKET OBITh HEAOCTOBEPHOI

1.18

UCIIOJIb30BaTh MPHU BBIMOJHEHUN YYEOHBIX 3a/laHUN HAy4YHO-TOIMYJSPHYIO
auTepaTypy (PU3NYECKOro COACPIKAHMSI, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI
cetu HWHrepHer; Bnaaerb NpuUéMaMH KOHCIEKTUPOBAHUSA  TEKCTa,

npeoOpazoBaHus HHHOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3JaBaThb COOCTBEHHBIC ITMCHMCHHBIC U KpaTKUC YCTHBLIC COO6H_ICHI/I$I,

0000mass wHGOPMAIMIO U3 HECKOJBKUX HMCTOYHUKOB (DHU3NYECKOTO




COJIEp’KaHus, B TOM YMCJE MyOJINYHO MPEACTABIATh PE3YbTAThl IPOEKTHON
VI UCCIIEOBATEIbCKON JEATEIBHOCTH, IIPA 3TOM IPAMOTHO MCIOJIb30BaTh
U3yYeHHBI TOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIAThH

BBICTYIIJICHUE Hpe3eHTaHI/ICI71

1.20

IpU BBIIIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIEAOBaHUN (DU3HUECKUX
IIPOLIECCOB  paclpeAcisaTh OO0S3aHHOCTM B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMHM, CICAUThH 32 BBIIOJHEHHEM IUIaHA JEHUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBCHHBIA BKIAJ] B
JeATEIbHOCTh T'PYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBHE,

IPOSIBIISASL TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

9 KJIACC

Kon
nposepsie
MOT0

pe3yJbTaT

a

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pa3inyaTh ABJICHUSA IO OIIMCAHHUIO UX XapaKTCPHBIX CBOMCTB U HA OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PU3UUECKOE SBJICHHUE

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX  (DU3HYECKUX  SBICHUH B
OKpYKaloIleM MHpe, B TOM 4ucie (U3ndeckue sSBJICHUS B MPUPOJE, MpU
9TOM TMEPEBOJUTH TMPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKU) PUBUUYECKUX SIBIICHUI

1.4

ONKCHIBATh U3yUEHHbIE CBOWCTBA TeN U (PU3MUECKHE SIBICHUS, UCIOIB3YS
¢u3uyeckue BENMYMHBI, TPU ONUCAHUM TPABHWIBHO TPAKTOBATh
bu3nyecKuil CMBICI HCIONb3yEeMbIX BEJIUYUH, 0003HAUECHUS M E€AMHMIIBI
(GU3NUECKUX BEIUYMH, HAXOOUTH (POPMYIBI, CBS3BIBAIOIIKME JaHHYIO
bu3nyecKyl0 BEIUYHHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TIpaduxu

N3YUCHHBIX 3aBHUCHUMOCTEH (I)I/ISI/I‘ICCKI/IX BCINYNH

1.5

XapaKTCPU30BaATh CBOICTBa TCII, (bl/ISI/IquKI/Ie SABJICHUA W HPOLECCCHI,
HCIIOJIB3YysA  HU3YUYCHHBIC  3aKOHBI, npu 92TOM  JaBaTb CJIOBCCHYIO

(bOopMyITUPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMATHIECKOE BHIPAKCHHE

1.6

O0BSICHATH (M3NYECKHE MPOIECCHl U CBOWCTBA Tel, B TOM YHUCIIE U B




KOHTEKCTE CUTYallMil IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYMHHO-CIIEJICTBEHHbBIE CBSI3H, CTPOUTh OObsiCHEHME Hu3 2 — 3
JIOTHYECKUX IIaroB C MOMOINBI0 2 — 3 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX

HBHGHHﬁ, (1)I/I3I/I‘16CKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTH

1.7

pemiate pacu€THble 3aqauyd (OmuparoIlluMecs Ha cucreMy u3 2 — 3
YPaBHEHMI), HCIIONB3Ys 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE (PU3NIECKUE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBMS 3a/ladd 3alKChIBaTh KpPaTKoOe
yCIIOBHE, BBISBIATH HEAOCTAIONINE WM W30BITOYHBIC JAHHBIC, BHIOMPATH
3aKOHBbI U (POPMYJIbI, HEOOXOJUMBIE IS PEIIeHUs, TPOBOAUTh PACUEThl U
OLICHUBATh  PEATUCTUYHOCTH TIOJYYEHHOTO 3HAa4eHUs (U3NYECKOMH

BCINMYHHBI

1.8

paciio3HaBaTb HpO6J'IeMLI, KOTOpBIC MOXHO PpCIIMThL IIpU IIOMOIIHU
(I)I/I3I/II-ICCKI/IX MCTOHAOB, MCIIOJB3Yyd OIMMCAHUC UCCICAOBAHUA, BBIACIATH
IIPOBEPAEMOE  IIPEAIIOTIOKCHUC, OLCHHBATL  IIPABUJIBHOCTL  ITOPAJKA
MMPOBCACHHUA HUCCICA0OBAHMA, JA€J1aThb BBIBO/JbI, HHTCPIIPETUPOBATH

PE3YIbTAaThI Ha6HIO,HeHHﬁ " OIIBITOB

1.9

IPOBOJIUTH OMNBITHI 1O HAOMIONEHUIO (U3MYECKHX SBICHUH WK
(U3NYECKUX CBOICTB Te€l: CaMOCTOSTEIbHO COOMpPATh YCTAaHOBKY W3
U30BITOYHOTO Habopa 00OpYZOBaHMS, OMHCHIBATH XOJ ONBITA H €ro

pe3ynbTaThl, (HOPMYJIUPOBATH BHIBOJIBI

1.10

POBOJIUTH IPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHHA, ONpenemss
CpeaHee 3HAYCHHE U3MEpIeMOi BeIMYMHBI ((OKYCHOE pacCTOSHUE
cobuparomieid JMH3bI), OOOCHOBBIBATH BBIOOP cIoco0a HW3MEpeHUs

(u3MepuTeNHHOTO MpUdopPa)

1.11

POBOJIUTH HCCIEJOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIUYHUH C
UCIOJIb30BAaHUEM MPSAMBIX M3MEpPEHMI: IJaHUPOBaTh HCCIEIOBaHMUE,
CaMOCTOSITENIFHO ~ cOOMpaTh  yCTaHOBKY, (DUKCHUPOBATh  PE3yJIbTaThl
IOJY4eHHOM 3aBUCUMOCTH (DM3MYECKMX BEIMYUMH B BUAE TaOIULU

I‘pa(bI/IKOB, ACJIaTh BbIBOJALI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOAWUTL KOCBCHHBLIC U3MCPCHUA (I)I/I?;I/I‘-IGCKI/IX BCJIMYHH: IIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY ¢ BBIIIOJJHATH
HU3MCPCHUMA, CICAYys npezmoxceHHoﬁ HHCTPYKIMU, BBIYUCIIATL 3HAYCHHC
BCJIIMYMHBI U aHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIBTATEI C y‘léTOM 3a,I[aHHOfI

IIOTPELIHOCTH U3MEPEHUM

1.13

coOuII01aTh MpaBWIIa TEXHUKU OE30MAaCHOCTH MPH padboTe ¢ 1abopaTOPHBIM




000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC MPH3HAKM W3YYEHHBIX (DU3UYECKHX MOJETICH:
MaTepHajbHas TOYKa, AaOCOJIIOTHO TBEPAOE TENO, TOYEUHBIH HMCTOUYHUK
cBeTa, Jyd4, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZACIIb aTOMHOI'O AApa

1.15

XapaKTepu3oBaThb NPUHLUNBI  JEHCTBUA HM3Y4EHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA X ONMCAHMS, UCIOJb3Ys 3HAHUSA O
CBOWCTBaX (M3MYECKUX SBICHUH U  HEOOXOAMMBIE (PU3UUECKUE

3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKHU H3YUCHHBIX TCXHUUYCCKHUX
YCTpOﬁCTB, HN3MCPUTEIIbHBIX HpI/I60pOB N TEXHOJOI'MYCCKHUX IIPOLECCOB
IIpu pCUHICHUHA y‘le6H0-HpaKTI/I‘ICCKI/IX 3aJa4, OIITHYCCKHUE CXEMBI IJId

MOCTPOCHHUS N300paXKEeHHH B IIIOCKOM 3€pKajie U coOUparouieit TuH3e

1.17

OPUBOANUTH  TMpHUMEpHl  (HAXOAUTh  HWHGPOpPMALMIO O  TpUMeEpax)
IPAaKTUYECKOI0 HCIOJIb30BaHUS (U3UYECKUX 3HAHUH B IOBCEIHEBHOMN
XKHU3HH UL oOecrieueHus: 6€30MacHOCTH MpH 0OpaleHnu ¢ mpudopamu u
TEXHUYECKHMHU YCTPOMCTBaMHU, COXpPAHEHHUS 370pOBbi U COOJIOACHUSA

HOPM 3KOJIOTUYECKOTO ITOBEJCHMSI B OKPYKAIOLIEHN cpesie

1.18

OCYIIECTBIISATh MOMCK HH(pOpMANUKA (PUIUIECKOTO COJACPNKAHUSA B CETH
HuTepHeT, caMoCTOSTENsHO (POPMYIHPYST TOUCKOBBIN 3ampoc, HaXOAUTh
IYTH ONpPEeNICHHUs TOCTOBEPHOCTH MOIy4eHHOW MH(POPMALUU Ha OCHOBE

HUMCIOIIUXCA 3HAHUM U JOITOJIHUTCIIBbHBIX KCTOYHHUKOB

1.19

UCIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJjaHUil HAYYHO-MOIYJISIPHYIO
auTepatypy  (U3NYECKOTO  COJEp)KaHWs, CHOPAaBOYHBIE MaTepHalbl,
pecypcbl cetu MHTepHeT; BianeTs nmpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpazoBaHus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/aBaTb COOCTBEHHBIEC NHCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE
UHPOPMALIMK U3 HECKOJBKUX HMCTOYHUKOB (U3NYECKOTO COJECpKAHMUS,
yOJIMYHO NPEJCTABIATh PE3YIbTAThl IPOEKTHOW MIIU HCCIIEI0BATEIbCKON
JEATCIIBHOCTH, IIPU  3TOM  IPAaMOTHO  HCIIOJIB30BATh  HM3Y4YEHHBIN
NOHATUIHBIN amnmapaT HM3y4aeMmoro pasaena (U3MKA U CONPOBOXKIATH
BBICTYIIJICHME IIpEe3eHTaled ¢ ydyé€ToM OCOOEHHOCTEH ayAuTOpUU

CBEPCTHHUKOB

1.21

OpY BBIMOJHEHUH YYEOHBIX MPOCKTOB W HCCIENOBAaHMHA (HHU3MYECKHUX

IIponeCcCoOB pacCnpeacisaThb 0053aHHOCTH B Ipynmn€ B COOTBETCTBHU C




IIOCTAaBJICHHBIMU 3aJa4aMM, CIICAUTH 3a BBIITOJITHCHHECM IlJIaHa I[CflCTBHfI u
KOpPpPEKTHUPOBATE €TI0, aJACKBAaTHO OILICHUBATb COOCTBEHHBIH BKJIaJ B
ACATCIIBHOCTD I'PYIIIbI, BBICTPAUBATh KOMMYHUKATHBHOC B3aHMOI[eI>'ICTBHe,

IIPOSABJIAA TOTOBHOCTH pPaspeilaThb KOH(bJ'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Ko
pasjie STeMernTa IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
Ja
®U3MKA U EE POJIb B [IO3HAHWU OKPYXXAIOILIETO MHUPA
®uszuka — Hayka O Ipupone. SBiaeHUs NpUPOIBI.
1.1 duznueckue  SBICHUSA:  MEXaHUYECKUE,  TEIUIOBHIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@usnueckue  BenMUMHBL.  V3MepeHune — (hu3HUYECKHX
1.2 BEJIMYMH. ®duznyeckue PUOOPHI. [Torpemnocts
n3MepeHuil. MexxayHapoaHas CUCTeMa €UHULL
EctecTBeHHOHAyuyHBIi METOJA IO3HAHMA: HAONIIOACHUE,
! 13 MIOCTAHOBKA HAy4YHOTO BOIPOCA, BBIABUKEHHE THIIOTE3,
SKCHEPUMEHT [0 TPOBEPKE THIOTE3, OOBICHEHHE
Ha0J110/1aeMOT0 SIBJICHUS
14 Onucanne GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH
[IpakTuueckue padboOTHI:
Hi#HPar###l13Mepenue pacCTOSHUM.
H#H##Par###3mepenne 00bEMa KUAKOCTH U TBEPJIOTO Tea.
> H#HHHPar###Onpenenenre pa3MepoB MaJbIX TeJl.
#HH##Par##HI3mMeperre  TemmepaTypbl  [IpU  TTOMOIIU
KHUJKOCTHOTO TEPMOMETPA U JaTUHKa TEMIIEPATypbl
INEPBOHAYAJIBHBIE CBEJAEHW A O CTPOEHMU BEIIIECTBA
###HPar###CTpoeHrEe BellecTBa: aTOMbl U MOJIEKYJIBI, UX
2.1 pa3Mepbl. OnbITHL, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BelIeCTBa
2 #Hi#H#Par###]|Bukenne yactul BeuiecTBa. CBA3b CKOPOCTH
2.2 JBH)KEHUS 4acTull € Temneparypod. bpoyHoBckoe
nBwkenue, 1uhdysus
BsaumopeiicTBie YacTHI] BeIIeCTBA: MPUTSHKEHUE U
23 OTTaJIKUBaHUE




Hi##HParf## ArperaTHple COCTOSIHUSL BEILLECTBA: CTPOEHUE

ra3oB, JKUJIKOCTEH M TBEPIABIX (KPUCTAJUIMUECKUX) Tell.

24 B3auMocBA3bp MexAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHMSIX U HMX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 OCOoOEHHOCTH arperaTHbIX COCTOSIHUI BOBI
[IpakTuueckue padbOTHI:
###Par###Onenka nuaMeTrpa aToMa METOJOM psoB (C
ucnoisib3oBanueM ¢otorpaduii).

2.6 H#HAHP ar###OMbITE o HaOJIFO JEHUTO TEIIOBOT'O

pacIIMpEeHHs Ta30B.
HHHPar##H#ONBITEI O OOHAPYKEHUIO  JICUCTBUS  CHJI

MOJIEKYJIIPHOTO NPUTSKEHUS

JIBWDKEHUE U B3AVMOJIEVICTBYE TEJI

11 Mexanunueckoe IBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBI)KEHUE
HH#HPar##H#CKOpOCTbD. Cpennsis CKOpPOCTh pu
3.2 HEpaBHOMEPHOM JBWKEHMHU. Pacuér mnyTh W BpeMeHHU
JIBKEHUS
SIBnenue nHepuuu. 3aKoH MHepLMU. B3aumoneicTeue Ten
33 KaK MpUYMHA U3MEHEHHs] CKOPOCTH ABMKeHUs Ten. Macca
KaK Mepa MHEPTHOCTHU Teja
34 ##H#Par###lnotHocTs  BemecTtBa. CBsI3p  IUIOTHOCTU €
' KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00BbEMA BEIleCcTBa
3.5 Cua Kak XapakTepUCTHKA B3aUMOJICUCTBUSI TEJ
. Cuna ynpyrocth u 3akoH ['yka. M3mepeHue cuibl c
' MOMOIIIBIO TUHAMOMETpPA
37 H##Par###SIBnenue Tarorenuss u cuna Tsokectu. Cuna
' TSKECTH Ha Jpyrux mianerax. Bec Ttena. HeBecomocTh
13 Cuna Ttpenus. TpeHue CKONbXKEHUS W TPEHHE TOKOS.
. Tpenue B IpUpoOIe U TEXHUKE
30 ###HPar###Cll0)KeHHe CWJI, HAlpaBICHHBIX [0 OAHOM
' npsmoi. PaBHoieliCTBYOIIAs CUIT
3.10 [TpakTrueckue pabOTHI:




OmpenenieHne  CKOPOCTH  PAaBHOMEPHOTO  JIBHXKCHHS
(mapuka B JKUIKOCTH, MOJENTU  JJIEKTPUYECKOTO
aBToMoOWIIT W Tak ganee). OrmpenencHue CcpeqHei
CKOPOCTH CKOJIb>KEHUSI OpyCcKa WM IIapuKa Mo HaKJIOHHOM
wiockoctd. OnpeneneHue IUIOTHOCTU TBEPAOro Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh PACTSKCHHS
(mehopmanuu) Mpy>KUHBI OT TPHIIOKEHHOUN CHITBI. OIBITHI,
JIE€MOHCTPUPYIOIINE 3aBHUCHUMOCTh CHJIBI TpEeHHUS
CKOJIbJKEHUS OT Beca Teja U XapaKTepa CONPUKACAIOIINXCS

MOBEPXHOCTEH

3.11

DusnuecKkue SABICHHUA B IPUPOAC: NPUMEPHI JBHKCHHSA C
Pa3IMYHBIMM CKOPOCTSIMH B XKHMBOW M HEKHUBOM INPUPOE,

JEUCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE

3.12

Texunueckue YCTpOﬁCTBaZ JUHAMOMCETP, MOAIIUITHUKHN

JIABJIEHUE TBEPJIBIX TEJL, )KUJKOCTEM 1 TA30B

Hasnenue TBEpHoro Ttena. CrnocoObl yMEHbBIIGHUS U

+ YBEJIMUYEHUS AaBIICHUS
4o JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00BbEMA,
' TEeMIIEPATyPhI
43 [lepenaya maBrneHuss TBEPABIMU TEIAMH, >KUIKOCTSIMH U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MAIIMHBI
3aBUCUMOCTh  JIaBJICHUS  JKUJIKOCTH  OT  IJIyOHHBI.
4.4 Iunpocratudeckuii mapamokc. CooOmiarommecs COCYIbI.
I'unpaBnuueckre MEXaHU3MbI
Atmocdepa 3emnu u armocdepHoe napineHue. [IpuunHbL
45 CYIIECTBOBAHMS BO3IYIMIHOM 000109k 3emiau. OmbIT
' Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MODSI
146 W3mepenune armocdepHoro nasienus. [lpubopsr s
' U3MepeHust aTMOC(hEepHOro JaBIeHUS
47 JleiicTBHE KUAKOCTU U Tra3a Ha MOTPYKEHHOE B HUX TEJO.
' BrrTankuBatomiast (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. BozayxomnaBanue
4.9 [IpakTuueckue padbOTHI:




HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOAE OT 00bEéMa
MOTPYyKEHHOM B JKUIAKOCTh 4acTh Tena. OmnpeneneHue
BBITAJIKUBAIOLIEA  CWJIbL, JICUCTBYIOIIEM HAa  TEIO,
MOTpy>KEHHOE B JKUIKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLECH CHUJbL, JEHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT Macchl Tena. OmnbIThl, AEMOHCTPUPYIOLINE
3aBUCUMOCTDb BBITAJIKMBAIOLICH CWIIBI, ACUCTBYIOLICH Ha
TEJIO0 B XKHUJAKOCTH, OT 00bEMa MOTPYKEHHOU B KHUAKOCTH
YacTH TeJla U OT IIOTHOCTH XUJKOCcTU. KoHCTpynpoBaHue
apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJKU U OIPEICICHUE

€€ rpy30M0AbEMHOCTH

4.10

@dusnueckue sSBICHUS B MPUPOJIE: BIUIHUE aTMOC(HEPHOTO

JaBJICHHS Ha JKUBO OpraHu3M, I1JIaBaHUC pBI6

4.11

Texnuyeckue ycTpoiicTBa: COOOLIAIONINECS  COCY.BI,
YCTPOICTBO  BOAOIPOBOZA, THAPABIMYECKHI  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, DOHEPTUA

5.1 Mexanundeckas paborta
5.2 Mexauuueckass MOIIHOCTE
53 [IpocTeie  MexaHHW3MBL:  pblyar, OJIOK, HaKJIOHHas
. 10ckocTh. [IpaBuio paBHOBecHs ppluara
54 [IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe mpaBwioy MexaHuku. KosdduiumeHT noae3Horo
5.5 JNEHUCTBUS MeXaHM3MOB. [IpocThie MeXaHW3MBI B OBITY H
TEXHUKE
5.6 [ToTenuumanbHas SHEPTUM Teja, MOJHATOTrO HaJ 3eMIEn
5.7 Kunernueckas sneprus
53 [lonHass MexaHudeckass BSHeprus. 3aKOH H3MEHEHHS U
' COXPaHEHUS MEXaHUUYECKOI SHepruu
[IpakTuueckue padboOTHI:
50 ##HPar###0npenenenie pabOThl  CHUJIBI  TPEHUSI IIpU

PaBHOMECPHOM  IBHWIXCHHKM TECJIa 110 FOpI/I3OHTaJ'IBHOI71

noBepxHocTu. VccnenoBaHue — yciIoBHMl  paBHOBECHS




ppiuara. Msmepenue KIIJI HakiIOHHONW  IUIOCKOCTH.
W3ydenue 3aKoHa COXpaHEHHS] MEXaHHUUECKON YHEPTUU
5.10 ®dusnyecKkue SBJICHUS B PUPOJIE: PhIUAry B TEJIEC YEJIOBEKa
TexHuueckue  yCTpOWCTBA:  pblyar, TMOJBMXXHBIM U
5.11 HETIOJABMKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCTHIE
MEXaHHU3MBbI B OBITY
8 KIIACC
Kon Ko
pazaen IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUSA
3JIeMeHTa
a
TEIIJIOBBIE ABJIEHU A
OcHOBHBIE  TOJOXKEHUS ~ MOJIEKYJISIPHO-KHUHETHYECKON
61 TEOpUHU CTPOEHHUs BelecTBa. Macca U pa3zMepbl MOJIEKYII.
‘ OnpIThl, MOATBEPXKJAIOIIME OCHOBHBIE  IOJIOKEHUS
MOJICKYJISIPHOKHHETUYECKON TEOPUH
62 Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHHIMA
‘ BemecTBa. Kpucrammyeckue u amopHbie Tena
OObsicHEHHE CBOMCTB ra3oB, XXUJAKOCTEH M TBEPABIX TeEl
6.3 HAa OCHOBE IIOJIO)KEHUH  MOJIEKYJISIPHOKHHETHYECKON
Teopuu
6
6.4 CMauuBaHue U KaWUISPHBIE SIBICHUS
6.5 TemioBoe paciIupeHue U cxaTue
66 Temnepatypa. CBsi3b TeMIiieparypbl €O CKOPOCTBIO
' TEIUIOBOT'O JIBHKEHUS YaCTHUIL
67 BuyTtpennss sHeprus. CriocoObl U3MEHEHUS BHYTpPEHHEH
' SHEPruu: TeIIonepeaaya U CoBepiIeHne paboThl
63 Bunel Tteronepenayu: TEMJIONPOBOIHOCTb, KOHBEKIIMS,
' U3Iy4eHUE
6.9 KonuyecTBo TemioTel. Y aenbHas TEIIOEMKOCTh BEILIECTBA
6.10 TernmooOMeH ¥ TEIUIOBOE paBHOBECHE. Y paBHEHHE




TEILIOBOIrO Oajlanca

[InaBnenue u OTBCPACBAHHUEC KPUCTAIIIMYCCKUX BCIICCTB.

ot VY aenpHas TEIIOTA MJIaBICHUS
[Tapoo6pa3oBanue u koHaeHcamus. Mcmapenue. Kumnenue.
6.12 VYnaenpHas TemioTa IapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIEPATYPHI KUTICHUS! OT aTMOC(HEPHOTO JaBICHHUS
6.13 BnaxHocTh Bo3gyxa
6.14 DOHeprus TOIMBa. Y IeJbHas TEII0Ta CrOpaHus
[puanuner  paboTel  TernoBbix  japuratenei  KITJI
6.15 TEIJIOBOrO JBUraTens. TerioBble JABUTATeNd WM 3allUATA
OKpYKaroIleu cpenbl
3aKOH COXpaHEHUs U MPEBPAIlCHUs SHEPTUU B TEIUIOBBIX
6.16
mporeccax
[TpakTuueckue paboThI:
#H#HPar###O0nbITEI IO  OOHApPY)KCHHIO JEHCTBHUSI  CHII
MOJICKYJISIPHOTO MPUTSIKESHHUS.
H#HPar#H##0NbITBL  TI0O  BBIPAIMBAaHUIO  KPUCTAJUIOB
IIOBAPEHHOM COJIM WIH caxapa.
#HHPar###OnpITE o HaOJIFOJEHUTO TEIJIOBOTO
pacuIMpeHusi ra3oB, )KUIKOCTEH U TBEPIBIX TEIL.
#HH#HPar###Onpenenenue NaBieHUs BO3AyXa B OayuioHe
HITPUIIA.
617 #H#HPar##H#ONbIThl,  IEMOHCTPUPYIOIIUE  3aBHCUMOCTH

JABJICHUs BO3JyXa OT €ro o0béMa W HarpeBaHHs WA
OXJIQXKCHHSL.

###Par### IpoBepka TUNOTE3bl JTUHEHHON 3aBHUCHUMOCTH
JUTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUUYECKOU TPyOKe
OT TeMITepaTypHl.

#iH#HPar##Habmonene N3MEHEHNsT BHYTPEHHEH SHEPTHH
TeJga B pe3yjbTare Teruionepeaaud U paboThl BHEIIHHX
CHIL.

###Par### IccnenoBanue  SABJICHUS TEIUIOOOMEHA TpH

CMEIIMBAaHUU XOJOJHOW U rOpsYEr BOJIBI.




#HH##Par###Onpenenenue KOJIMYeCTBa TEILJIOTHI,
MOJIyYeHHOTO BOJOM NpH TEIIOOOMEHE C HarpeThiM
METAIITMYECKUM LIUJIMHIPOM.

#H##Par##H#Onpenenenue YAEIbHOU TEIIOEMKOCTU
BEIIECTBA.

Hi#tPar#H#H#lccnenoBanue npoiecca HCIapeHus.
##Par##H#OnpenesieHue  OTHOCUTEIBHOM  BIIAXKHOCTHU
BO3/IyXa.

#H##Par###Onpenenenue yAeabHOM TEMIOTHI IUIABICHUS

Jbpaa.

6.18

®usnyeckue SABJIEHUS B IPUPOJE: IOBEPXHOCTHOE
HaTSDKEHME W KalWUIIpHBIE SBJIEHMS B  INPUPOAE,
KpUCTaJIIbl B Npupoze, usiydyenue CoiHla, 3amMep3aHue
BO/I0EMOB, MOpPCKHUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HUHECA, CHETa.

6.19

TexHuueckue  yCTpOMCTBA:  KaNMWUISAPbL,  IPUMEPHI
UCIIOJIB30BAaHUS KPHUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4YUK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOIUICHMS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, IapoBas TypOuHa,

JABUT'aTCJIb BHYTPCHHEI'O CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SBJIEHUSA

7.1 Onexrpuzanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kysona

7.2 (3aBMCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3apsI/I0B U PACCTOSTHUS MEKIY TEIaMN)
OnekTpuueckoe moje. HanpsxkE€HHOCTh 3JIEKTPUUYECKOTO

7.3 noJist. [TpyHIMI cyneprno3uuuu 3MeKTpUYECKUX Nojei (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsaoB. ODJeMEHTapHBIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. IIpoBonHuku u
JTUBJIEKTPUKU

7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa




DNEeKTPUUECKUM TOK. VYcenosus CyILIECTBOBAHUSA

7.6

AIEKTPUUECKOT0 TOKA. ICTOUHHUKHM MOCTOSIHHOTO TOKa

JleficTBUSI 3JIEKTPUUECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
7.7

MarHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

Onektpuueckasd nenb. Cuna Toka. DJIEKTPUYECKOE
7.8

HaIpsKEHUE

CormnpoTuBieHUE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHUE
7.9

BEIIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu

[locnenoBarenpHOE W HApaJUICIbHOE  COEAUHEHUE
7.11

IIPOBOJIHUKOB

PaGora ¥ MOIIHOCTH JJIEKTPUYECKOIO TOKA. 3aKOH
7.12

Hxoyns — Jlenua

DNeKTpUYecKUe LeNu M TOTPeOUTeNH 3IEKTPUUECKON
7.13

sHepruu B ObITy. KopoTKkoe 3ambikaHue

[locTostHHBIE MarHuThl. B3aumonelcTBHE IOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mone. MaruutHoe 1moje 3eMIIM U €ro
7.15

3HAYEHHUE JUIs )KU3HU Ha 3emiie

OnbiT Opcrena. MaroHuTHoOEe 1MOJI€ JIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne 371eKTPOMarHuTOB B TEXHUKE

JlelicTBUE€ MarHWTHOrO IMOJS HA IPOBOJHHK C TOKOM.

DJNIEKTpOABUTaTENIb TOCTOSHHOIO TOKa. lMcnosb3zoBaHue
7.17

3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOWCTBAX MU Ha

TpaHCIopTe

OnbIThI ®dapapes. SIBrnenue 3JIEKTPOMATrHUTHOM
7.18

unaykiuu. [Ipasuio Jlenna

Onekrporenepatop. CrocoObl MOTyYEHUS dNEKTPUIECKON
7.19 SHEPrHH.  DJEKTPOCTAHIIMM  HAa  BO30OHOBJISEMBIX

MCTOYHHUKAX SHEPTUU

[TpakTuueckue paboThI:
7.20

OnbITEI O HAOJIOICHHIO AJICKTPU3ALMH TS MHAYKIIUEH 1




MIPU CONMPUKOCHOBEHUH.
HccnenoBanue ACUCTBUSA  JJIEKTPUYECKOTO IIOJI  HA
IIPOBOJIHUKU U TUDJIEKTPUKH.

COopka u mpoBepka palbOTHl 3JIEKTPUUECKON Lienu
ITOCTOSIHHOT'O TOKA.

H3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepeHne u peryaupoBaHue HapsHKEHUS.
HccenepoBanue 3aBUCHMOCTU CHIIBI TOKA, MIYILIETO 4Yepe3
pEe3UCTOp, OT COINPOTHUBIIEHUS PEZUCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
3JIEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJHHMKA OT €ro
JUTMHBI, TUIOLIA/IA MOTIEPEYHOr0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuia CIIOKEHUS  HANPsDKEHUH — OpH
MIOCJIEIOBATEIbHOM ~ COEIMHEHUM JBYX  PE3UCTOPOB.
[IpoBepka mpaBuia il CHJIbI TOKa IpPH IAapauIeIbHOM
coeMHEHUU  pe3uctopoB.  Ompexnenenue  pabOTHI
IEKTPUYECKOTO  TOKA, MAYLIETO 4Yepe3  PE3UCTOP.
OnpeneneHne  MOIIHOCTH  3JIEKTPUYECKOIO  TOKA,
BBIICIIIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCHUMOCTH
CHJIbI TOKA, UAYILIETO Yepe3 JaMIIOUKY, OT HAIIPSKEHHS Ha
Hei. Ompenenenne KIIJ| marpesarens. HccnenoBanue
MAarHuTHOTO B3aUMOJEHCTBUSI IOCTOSIHHBIX MAarHHUTOB.
W3yyeHrne MarHUTHOrO MOJISI MOCTOSSHHBIX MarHUTOB MpPHU
X O0beIMHEHUU U pa3neicHun. VccnenoBanue neicTBUs
ANEKTPUYECKOTO TOKA HAa MArHUTHYIO CTpPENKy. OIBITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTh CUJIbl B3aUMOJIECHCTBUS
KaTyIIKM C TOKOM HW MarHura OT CHJIbI TOKa U
HallpaBjeHUsl TOKa B Karyumike. V3yueHue npencrBus
MarHuTHOTO  TOJIAI  Ha  MPOBOJHUK C  TOKOM.
KoncrpynpoBanue u H3y4YCHUE paboThI
3JIEKTPOJIBUTATENS. N3mepenne KITI

BHGKTPO,I[BI/IFaTeHBHOﬁ YCTaHOBKH. OnEbITH 8(0)




HCCICOOBAHUIO SBJICHHA 3HCKTpOMaFHHTHOfI HWHAYKIWHA:
HCCICA0BAaHUC W3MCHEHHUI 3HAYCHUS U HaITpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

®dusnueckue SBICHUA B NPUPOJE: AJICKTPUUECKUE
SBIIGHUS B arMocdepe,  DIIEKTPUYECTBO  SKHUBBIX
OpraHU3MOB, MarHUTHOE MoJie 3eMJId, Jpeid MOI0CoB,
POJIb MAarHUTHOTO TOJIS JUJISl KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOI, AaMIIEPMETP,
BOJIBTMETpP, PEOCTAT, CUETYUK IIIEKTPUYECKOW HDHEPIHUH,
AIIEKTPOOCBETUTENbHBIE  MPUOOpPHI,  HArpeBaTeIbHbIC
AJIEKTPOTPUOOPHI (mpumepsl), AIEKTPUIECKUE
IPEIOXPAHUTEIH, DJIEKTPOMATHUT, DJIEKTPOJBUTATEIb

IMMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOTO TOKA

9 KIIACC
Kon
Konx anemenrta [IpoBepsiembie 371€EMEHTHI COAEPIKAHUS
paszena
MEXAHUWUYECKHUE SABJIEHUA
Mexanuueckoe JABWXKEHHE. MarepuajibHas  TOYKA.
51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHYKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIIMHENHOE JBUKCHUE.
2 8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tela  IpuU
HEPAaBHOMEPHOM JIBH>KCHUHU
Yckopenue. PaBHOycKkOpeHHOE MPSAMOJIMHETHOE
52 JBUYKEHUE
8.6 #A#Par###(CBoOoqHOEe maxenne. OneITh! [ anunes
HH##Par##HPaBHOMepHOE JBH)KEHUE 110 OKPYKHOCTH.
8.7 Ilepuon u wactora oOpamieHus. JIuHeliHas U yriioBas

ckopocTH. LleHTpocTpeMuTenbHOe YCKOpeHHE




8.8

IlepBeb1ii 3axkoH HproToHa

8.9 Bropoii 3akon Herotona

8.10 Tpertuii 3akon HeroToHa

8.11 HHHPar###] [puHuuMI Cyneprno3uiiuu CU

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 #H#Par##H#Cuna TpeHUs: Cuja TPEHUS CKOJbXKECHUS,
' CHJIa TPEHHUS MTOKOSI, IPYTUE BUJIbI TPEHUSI

%14 ##HPar###Cila  TSOKECTU W 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs

%15 Hemwxenue  maHer  Bokpyr  Comnpma.  Ilepsas
' KocMu4eckasi ckopocTb. HeBecoMoCTh U neperpysku

816 PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
' TEJ0

%17 H#H##Par##HPaBHoBecue TBEPJOro Tejla € 3aKPEIIEHHOMN
' 0Cb10 BpauieHuss. MomeHT cuiibl. LleHTp TskecTu

8.18 Nmnynec Tena. I3Menenue ummynbca. IMIyibe cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE

8.21 Mexannueckasi paboTa U MOIIHOCTb

82 PaGora cun Tsbkectu, ympyroctu, TpeHus. CBs3b
' SHEPTUU U PaboTHI

823 [loreHumanpHass B3Heprus Tena, MOAHATOTO  HAJ
' MOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHimanbHast SHEPTUsI CHKATON MPY>KUHBI

825 #H#Par##H#Kunernueckas  sHeprua.  Teopema o
' KUHETHUYECKON SHEPIUU

8.26 HHHPar###3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTUU

[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBXKEHUs Opycka
827 WIM JIBUJKEHUS IIapuKa 110 HAKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPEHUs Tela MPU PaBHOYCKOPEHHOM
JIBUKECHUH 110 HAKJIOHHOU IIOCKOCTH.

I/ICCJ'IG,I[OBaHI/Ie 3aBUCUMOCTH IIYTH OT BpPEMCHHU IIPU




PaBHOYCKOPEHHOM JBI)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIAM MPU PABHOYCKOPEHHOM
IBIDKEHUHM 0e3 HayaJllbHOM CKOPOCTH IYTH OTHOCSTCS
KaKk psag  HEUETHBIX 4YHCeNl, TO COOTBETCTBYIOIIKE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CuUJBl HOpPMaJIbHOTO JaBieHud. OnpexneneHue
koahdunrenta TpeHus ckoibxeHus. OmnpeneneHue
KECTKOCTH TpYXHUHBL. OrnpeneneHue paboTHl  CHIIBI
TpeHHs TpPU PABHOMEPHOM JBIDKEHHU Tela IO
rOpU3OHTANBHONW TOBEepXHOCTU. OmpeneneHue padOTHI
CHWIIBI  YOpPYrOoCTH  MNpu  MOAbEME  TIpy3a  C
UCIOJIb30BAHUEM  HEMOJBMKHOIO M IOABHXKHOIO

OJIOKOB

dusnyeckue ABJICHUS B mpupoAc: IMpUIMBbI U OTJIUBEIL,

8.28 nBukeHue IutaHeT COJIHEYHOM CHUCTEMBl, PEaKTHBHOE
JBHKCHUE KMBBIX OPTaHU3MOB
820 Texnnueckue  ycTpoicTBa:  CIHMIOMETP,  JAaTYUKU

I10JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxeHne. OCHOBHbBIE XapaKTEPUCTUKU

> KOJIeOaHUM: IEPHO/I, HaCTOTa, aMILIUTY/1a
97 MaremaTuueckui u NPY>KUHHBIN MasITHUKH.
' [IpeBpaienue sHepruu npu KoaedaTeIbHOM JIBHKEHUU
93 3aryxawomue kojebaHusa. BbolHyXJIeHHBbIE KOJeOaHUS.
' Pe3onanc
Mexanndeckue BoJaHbI. CBONCTBa MEXaHUYECKHUX BOJIH.
Yy [IpononbHble W monepeyHble BONHBL J[JIMHA BOJHBI U
. CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4eckue BOJIHbBI B
TBEPJOM TeJIe, CEHCMUYECKHUE BOJIHBI
9.5 3ByK. [']poMKOCTH M BbICOTa 3BYyKa. OTpakeHHUE 3BYKa
9.6 HNHdpa3Byk u yabpTpasByk
97 [IpakTuueckue paboOTHI:

Omnpenenenne 4acToThl W Iepuojna  KoseOaHui




MaTeMaTUYCCKOr0 MasTHHKA.

OmpeneneHne 4acTOThl W TepHoja  KosieOaHWMA
MPY>KUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH  TIepHoJa  KoJeOaHHi
MOABEHICHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TIepHoOJa  KoJeOaHMi
MPY>KUHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHUMOCTH nepuo/ia KoJIEOaHMH rpysa,
MOABEIICHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTH

npyxuHbl. M3Mepenne yckopeHus cBOOOAHOrO NaieHUs

dusnyeckue SBICHUSI B npupoac: BOCIIPUATUC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHYECKHE BOJIHBI,
I[yHAMH, X0
99 TexHUYecKkue YCTPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTPOMaFHI/ITHOG I10JIC. :‘)HGKTpOMaFHI/ITHHe BOJIHBI.

101 CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJTH
10.2 [IxaJa 371€KTPOMAarHUTHBIX BOJIH
103 OnexkrpoMaruutHas npupoaa csera. CKOpPOCTh CBeTa.
' BonnoBeie cBoiicTBa cBeTa
10 [IpakTuueckue padboOThI:
10.4 W3ydyeHne CBOICTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Oduzuyeckne SABICHHUS B MPUPOAE: OHOIOTHUECKOE
10.5 neiicTBue BUJIUMOTO, yIBTPa(UOIETOBOTO u
PEHTTEHOBCKOTO M3ITy4CHUI
10.6 Texuuueckue yCTpOICTBa: UCIIOJIb30BaHUE
' ANIEKTPOMATrHUTHBIX BOJIH JIJIS COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBast mozenb cBera. ICTOUHMKH cBeTa
11 11.2 [IpsMONIMHENHOE PACIIPOCTPAHEHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkasio. 3aKOH OTpakKeHUs

CBCTa




[lpenomnenne cBera. 3aKOH MPEJIOMIICHHS CBETa.

H4 [TonHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop nyyeid B IMH3E
116 OnTuueckast cucrema ¢oToamnmnapara, MUKPOCKONAa U
' TeJecKomna
117 I'ma3 kak onrtudeckas cucrema. biHM30pykocTs U
' JaJIbHO30PKOCTh
118 Pasnoxxenue Oenoro cBera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpaibHbIX IIBETOB. Jlucmepcus cBera
[IpakTuueckue padbOTHI:
#iHPar###lccnenoBanue 3aBUCUMOCTH yria
OTpakKeHUs CBETOBOTO JIy4a OT YIJIa MajJeHHS.
###Par###l3yueHnne  XapakTEpPUCTHK  H300paKCHHS
IpeMeTa B IIOCKOM 3epKalle.
#iHPar###lccnenoBanue 3aBUCUMOCTH yria
MPEJIOMIICHUsI CBETOBOrO Jiydya OT yIJla MaJeHus Ha
119 IPaHULE «BO3JIYyX — CTEKIION.
' ###Par### lonyuenne wW300pakeHUd C  TTOMOIIBIO
COOMpArOIIeH JTHH3BI.
###Par###Onpenenenne  (HOKYCHOTO pacCTOSHUA |
ONTUYECKON CUJIbI COOMPAIOIIEH JTUH3BL.
HH#HHPar###ONBITEL 10 Pa3joKEHHIO OEloro CcBeTa B
CIIEKTP.
HHH#Par##H#ONBITHL 110 BOCHPHUSTHIO IIBETA MPEIMETOB
pu UX HAOJIIOIEHUH Yepe3 [BETOBbIC (DUIBTPHI
®dusnueckue sBJIeHUs B mpupoje: 3atMeHus CoiHua u
11.10 JlyHBI, 11BETA TEIN, ONTHYECKHE SBJICHHS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
= 11 Omneitel Peszepdopna u mmanerapHas MoJenb aToMa.
' Mogens aroma bopa
12.2 Hcnyckanue W MOIMIOLIEHUE CBeTa aTOMOM. KBaHTHI.




JInHenyaTele CIIEKTPBI

12.3

PagnoaktuBHOCTB. Anb(da, 6eTa- u raMMa-u3IydeHHs

12.4

Crpoenue aromHoro szapa. HykiaoHHas Mozaens

ATOMHOTI'O d1pa. H3zoToms!

12.5

PanuoakTtuBHble npeBpamieHus. [lepuon momypacmana

ATOMHBIX AACP

12.6

SnepHble peakuuy. 3aKOHBI COXPAHEHHUsS 3apsiiOBOrO U

MaCCOBOI'O YHCCJI

12.7

3Hepr1/1;1 CBs3U aTOMHBIX AACP. CBs13b Macchl OHCPIrun

12.8

PeaKHI/II/I CHUHTE3a U ACIICHHUA AACP. Hcrounukmu OHCPIUuun

CouHiia 1 3B€31

12.9

Snepnas sHepreruka. JlecTBHE  pPagMOAKTUBHBIX

I/I3J'Iy‘-IeHI/If/'I Ha JXUBBIC OPIraHU3MbIL

12.10

[IpakTuueckue padbOTHI:

HaGmioneHne CIUIONIHBIX W JIMHEWYaThIX CIIEKTPOB
U3ITy4CHHUSL.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoToTpadusiM).

W3mepenue paanoakTuBHOro hoHa

12.11

@dusuyeckue SABICHUS B IPUPOJAE: ECTECTBEHHBIN
PaguOAKTUBHBIN ¢om, KOCMHMYECKHUE Jy4H,
pPaiMOaKTUBHOE M3JIY4YCHHE IPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX MW3JIy4YECHUH Ha OpPraHU3M

YCJI0BCKa

12.12

Texuuueckue yCTpoOiicTBa: CIEKTPOCKOII,

VHJMBHIyaJIbHBIA TO3UMETp, KaMepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiemblie TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O
o01ero oopazosanus Ha ocHoe ®I'OC

[Tonnmanue ponu GU3MKU B Hay4yHOH KapTHHE MHpa; cHOpMHUPOBAHHOCTH
0a30BBIX IIPEJICTAaBICHUM O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTHU
ABJIGHUW  TNPUPOABI, O  POJIM  OKCIEpUMEHTa B  (QU3UKE, O
cucreMooOpasymomieil poiar (U3MKM B Pa3BUTUM ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH, 00 »BOMOLMU (PUBNYECKUX 3HAHUNU M UX POJH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHUPA, O BKJIAJAE POCCUICKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHUE MPOILIECCOB

OKPY>KaIOIIEr0 MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTUH

3HaHMs O BHJAX MaTepuu (BELIECTBO U IOJE), O JBUKEHUU Kak crocole
CYILIIECTBOBaHMUSI MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOPHUH CTPOCHUs
BEIIECTBA, O (PU3UYECKOW CYIIHOCTH SIBICHUIH TPHPOIBI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3inuaTh SBJICHUS
[0 ONHCAHMI0 MX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIMX JaHHOE (U3NYECKOE SBIICHUE; YMEHUE PACIlO3HABATh
NpPOSIBIICHUE H3YYCHHBIX (DU3MUYECKUX SIBICHUNA B OKPYXKAloOIIEeM MHpE,

BBIJIETISISL MX CYIIECTBEHHBIE CBOICTBA (IIPU3HAKH)

BJ'Ia,I[eHI/Ie OCHOBaMH IOHATHHHOI'O amnmnapara ¥ CHMBOJIMYECKOI'O sA3bIKA
(I)I/I?;I/IKI/I U HCIOJB30BAHUC HUX IJId PCHICHUSA y‘~I€6HBIX 3ala4; YMCHHC
XapaKTCpU30BaATH CBOICTBa TECII, (1)I/I3I/ILI€CKI/IC SIBJICHUA W IIPOLECCCHI,

HCIIOJIb3YA (bYH[[aMeHTaJIBHBIe N OMITUPUICCKHEC 3aKOHBI

YMeHHEe ONHCHIBATh HN3YUCHHBIC CBOMCTBA Tell U (I)I/I?;I/I‘-IGCKI/IC SABJICHUA,

HCIIOJIb3Ys (1)I/I3I/ILI€CKI/IG BCJINMYHHBI

Briagenne ocHOBaMH METOZOB HAyYHOTO MO3HAHHS C YUETOM COOJIIOJICHUS
npaBui 0€30MacHOTrO Tpyaa: HaOMoIeH!Ee (PU3NIECKUX SIBICHUI:
YMEHHE CaMOCTOSITEJIbHO COOMpaTh AKCIEPUMEHTANBHYIO YCTaHOBKY U3

JaHHOTO HAabopa 00OPYIOBAHUS 10 MHCTPYKIIUHU, ONMUCKHIBATH XOJ| OIBITA U




3aIMCBIBATh €TO PE3YIbTATHI, (POPMYIUPOBATH BHIBOJBI;

IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEIMYUH:
YMEHHE  IUIAaHUPOBAaTh  M3MEPEHHS,  CaMOCTOSTEIbHO  coOMparh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY II0O WHCTPYKLMH, BBIYHCIATH 3HAUYCHHUE
BEJIMYMHBI U aHAJIM3UPOBATh MOJIyYE€HHBIE PE3YJbTAThl C YUETOM 3aJaHHON
IOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJICHUE HECJIOKHBIX 9KCIIEPUMEHTAIIBHBIX UCCJIEIOBaHU;
CaMOCTOSITENIBHO COOMPaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U IPOBOJUTH
UCCJIEJOBAHUE 110 MHCTPYKLUH, NMPEACTABIATH OJyYEHHbIE 3aBUCUMOCTU
¢u3nyeckux BeJIMYMH B BHMJE Tabmul U rpadUKOB, YYUTHIBATh

MOrpeIIHOCTH, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[lonnMaHme xapakTepHBIX CBOMCTB (PM3NYECKUX MOjEieH (MaTepuanbHas
TOYKa, a0COIIOTHO TBEPJOE TEJO0, MOJEIM CTPOEHUS ra3oB, )KUIKOCTEH U
TBEPABIX TEJI, IUIAHETApHAsE MOJEIIb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOIO

A7pa) U YMEHUE IPUMEHATh UX JUIsl 00bSICHEHUS (QU3HMUECKUX MPOIIECCOB

VYMeHne 00BSICHATh (PU3NUECKHE MPOIIECCH U CBOMCTBA TEJl, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii NPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BbBIABJIATE  MPUYUHHO-CIICACTBCHHBIC CBA3UM U CTPOHUTH
OOBSICHEHHE C OMOpOil Ha M3y4YCHHBIE CBOWCTBA (DPM3UYECKHUX SIBICHHH,

(I)I/I?;I/I‘-IGCKI/IC 3aKOHBI, 3dKOHOMCPHOCTHU U MOACTIN

YMeHue pemath pacy€THbie 3a1a4uM (Ha 60aze 2 — 3 ypaBHEHHI ), HCTIOIB3YS
3aKOHBI ¥ (OPMYJIbI, CBA3BIBAIOIINE (DU3MUECKUE BETUYHMHBI, B YaCTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBHE 3aJaul, BBIABIATh HEAOCTAIOLIUE JIaHHBIE,
BBIOMpPATh 3aKOHBI M (OPMYNbI, HEoOXomuMmble [UIs €€ pelIeHus,
UCIIOJIb30BaTh CIPAaBOYHbBIE JIaHHbIE, IPOBOAMTH PACUEThl U OLIEHUBATh
PEATMCTUYHOCTD MOJyYEHHOTO 3HAa4YeHHs (PU3MYECKOI BEIMUYMHBI, YMEHUE
OTpeNeNiATh Pa3MEPHOCTb (U3UYECKON BEIWYHMHBI, TOJXYYCHHOW TpU

PEUICHUHN 3a0a49n

YmMmeHue XapaKTCpPU30BaTh IMPUHIUIIBLI HeﬁCTBHH TEXHUYCCKUX YCTpOﬁCTB, B
TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TMPOMBINIJICHHBIX TCXHOJIOTHYCCKUX
IIPONHECCOB IO UX OIMMCAHUIO, UCIIOJIB3Yys 3HAHUA O CBOMCTBaxX (bI/IBI/ILIeCKI/IX

SIBIICHUH 1 HEOOXOIUMBIe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue HCIoJIb30BaTh 3HAHUS O (PU3NYECKUX SBJICHHSIX B IMOBCEAHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTH TMPHU OOpamieHuH ¢ OBITOBBIMH

npuOopaMu U TEXHUYECKHMMH YCTPOWCTBAMHU, COXpPAHEHMsI 310pOBbS U




COOJIIO/ICHUSI HOPM 3KOJIOTMYECKOTO TOBEICHHS B OKPYXKaloIIeH cpere;
NOHUMAaHHE HEOOXOMUMOCTH TPUMEHECHUS JIOCTHKCHUH (QH3WKH U

TEXHOJIOT Uit AJI pallMOHAJIBHOTO IPUPOAO0IIOJIBb30BaAHUSA

11

OnbIT moucka, npeoOpa3oBaHUS M TMPEACTABICHUS WHPOpPMALUU
busznyeckoro - cojepKaHusi € UCIOJb30BaHHWEM  HH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH; YMEHHE OLEHHUBATh JIOCTOBEPHOCTH
MOJly4eHHOM  HMHpOpMAIlMM HAa OCHOBE MMEIOMIMXCS 3HAHUA U
JIOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHHE HMCIOJIb30BaTh MPU BBITOJIHEHUN
yueOHBIX 3aJaHMil  HAyYHO-TIOMYJISIPHYIO JIUTepaTypy (usmueckoro
COJIepKaHus, CIIpaBOYHbIE MaTepHallbl, pecypchbl ceTh MIHTepHET; BiajieHne
0a30BbIMU HaBbIKaMU MpeoOpa3zoBaHusi MHGOPMAIUU U3 OJHOM 3HAKOBOU
CUCTEMBl B JpPYIyl; YMEHHUE co37aBaTb COOCTBEHHbIE IHCbMEHHbBIE U

YCTHBIC C006H_I€HI/I${ Ha OCHOBC I/IH(l)OpMaI_[I/II/I U3 HCCKOJIBKHMX MCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
O 1O PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema OTCuéra.

OTHOCHUTENILHOCTD JABUXXCHUA

1.2

PaBHomepHoe u HepaBHOMepHOe ABmxkeHue. CpemHss ckopocTb. Dopmyna

JUTSI BBIYMCIICHUS CPEAHE CKOpoCcTH: vV = S/t

1.3

PaBHOMEpHOE TPSAMONMHENHOE JBH)KEHUE. 3aBUCHMOCTb KOOPAMHATHI Teja

OT BpEMCHHU B ClIydac€ PaBHOMEPHOI'O HpHMOJ’IHHGfIHOFO JBHXCHHA:

.‘ﬂ:f() —.T{] _’."U\I
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU I IMPOCKIHUHU CKOPOCTH, IPOCKIHUH
nepemMeuicHusd, I1yTHh, KOOPAWHATBI IIPpU PABHOMCPHOM HpHMOHI/IHef/'IHOM

JBHXXCHHU

1.4

3aBHCHUMOCTh KOOpAuHAaThl T€jla OT BPEMEHHU B CIIy4aC PaBHOYCKOPECHHOI'O

HpHMOJ’IHHCﬁHOFO JABUXCHUA:

[ Ry

Self)=vg, =i+ a =

@opmyJibl ISl MPOEKIUU MEPEMEILICHUS, MPOEKIIMU CKOPOCTH U MPOCKLHUHU

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKEHUH:

(1

'

s, (D =vyy,-t+a, 37

U_\'(r) =Up, +d, -1,

a (f) =canst,

5 5

U!r‘ == Uix* 2231'5::
I'paduky 3aBUCHMMOCTH OT BPEMEHH ISl IMPOEKIUU YCKOPEHHUS, IPOEKIUH
CKOPOCTH, TPOCKIUH TEPEMEIICHUsI, KOOPIUHATHI MMPU PaBHOYCKOPEHHOM

HpﬂMOJ’IHHGfIHOM JBHXXCHHUH

1.5

CBoOoanoe manenune. Dopmysibl, OMUCHIBAIOIINE CBOOOJHOE IaJIeHHUE Tela
10 BEPTUKAIH (IBM)KEHHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MMOBEPXHOCTU

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHM Uil MPOEKIMHU YCKOPEHUS,




MMPOCKIHMU CKOPOCTU W KOOPAUHATHI IIPpH CBO6OZ[HOM nmaaCHuM TCja 110

BEpTUKATIN

1.6

CkopocTh paBHOMEpPHOTO JIBUJKEHHUSI Tejla 10 OKpyXHOcTH. Hampaienue
CKOPOCTH.
®opmyna 1Ji BBIYMCIEHUS CKOPOCTU 4epe3 pajuyC OKPYKHOCTH U IEPUOJ

oOparieHus:

2nR
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIHLHOTO

ycKkopeHus. PopmyJia i1l BBIYUCIECHHUS YCKOPEHUS:

1.7

1.8

Cuma — BCKTOPHAasA (1)I/I3I/I‘16CK8,5[ BeanunHa. CloskeHue cuil

1.9

SBnenune unepuuu. [lepBriit 3akoH HproToHa

1.10

Bropoii 3akoH HeroTona:

F=m-a

COHaHpaBJ'IeHHOCTB BCEKTOpPa YCKOPCHU: TCJIa U BEKTOpA CUJIBI,

JEHCTBYIOLLIEH HA TEJIO

Bzaumoneiicteue ten. Tpernii 3akoH HproToHa:

21—l T

1.12

TpeHHe IOKOA U TPCHUC CKOJILXKCHUA. q)OpMy.Ha AJI1 BBIYUCIICHUST MOOYJIA




CHJIbI TPCHUSA CKOJILKCHUSA:

FII}:“-_-"J

1.13

Hedopmarnust tena. Ynpyrue u Heynpyrue nedopManuu. 3aKoH YIPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCQMI/IpHOC TATOTCHHE. 3aKOH BCEMUPHOI'O TATOTCHUA:

My -
F=G-——=
R
Cuia TsKecTH. Yckopenue CBOOOIHOTO TIAJCHHS.
CDOpMyJIa JJIs1 BBIYHUCIICHHA CHJIBI TAXKCCTH BOJIM3HU IIOBEPXHOCTHU 3emmm: F =
I[BI/I)KCHI/Ie IUIAHCT BOKPYT COHHHa. HepBa}I KOCMHUYCCKaA CKOPOCTh.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=m0

Nmnynbe cucremsl Tel. U3MeHeHne uminysbca. MMIynbe criib

1.16

3aKOH COXpaHEHMsI UMITYJIbCA JUIsSl 3aAMKHYTOM CUCTEMBI TEN:
p=nyly +imn, U, =const

PeakxtuBHOE JABHKCHUEC

1.17

Mexannueckasi pabota. @opmyra ajsi BBIYUCICHUS PaOOThI CHIIBL:

A=Fscosct

Mexannueckass MOITHOCTh:

e
r

1.18

Kunernueckas n IMOTCHIMaJIbHAA SHCPIUs. dDOpMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON IHEPTUU:




i

mu
B3

Teopema o kuHeTHuUecKoU sHeprun. Popmyia 1 BHIYUCICHUS

IIOTEHLMAJIbHON YHEPIUH TeJa, TOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIUs:

E=E.+E »

119 3aKoH COXpaHEHUsI MEXaHUYECKOM 3Hepruu. PopMyia Jijist 3aKOHA
COXpaHEHHUsI MEXaHWYECKON IHEPTUU B OTCYTCTBUE CHII TpeHusi: E = const.
[IpeBparienue MexaHMUECKON SHEPTUU NPU HATTMYUU CHIIBI TPEHHUSI.
[IpocTbie MeXaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKH.

Peryar. MomenT cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
_é‘y“{ —f-—ﬂrj_g +..=0
1.20 “
[MonBrxHbIN 1 HenoABMXKHBIN 0J10kU. KIT/] mpocThIX MEXaHU3MOB,
fji= AHMB-&HE.H
AHTIH‘EEE&H
JlaBneHue TBEPAOIO Tena.
dopMyta [l BBIYUCIICHUS IaBJICHUs TBEPIOTO Tea:
F
= 5
{91 JaBnenue raza. AtmocdepHoe JaBieHue.
' I'mapocTaTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®opMyiia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Puy,
1.22 3akoHn [lackans. ['uapaBnuueckuii npecc
1.23 3akoH Apxumena. Popmyna il ONPEACICHUS BBITAIKUBAIOIICH CHIIbI,




JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM Ia3:
E Aps. T PE v

VYcaoBue miaBanus Tena. [lnapanue CYI0B 1 BO3AYyXOIlJIaBaHUEC

1.24

Mexannueckue KoneOaHusi. AMIUIMTYa, TEPUOA M YacToTa KoeOaHUH.

dopmyIa, CBSI3bIBAIOIIAS YACTOTY U MEPHO]] KOJICOaHHIA:

1.25

MaremaTuueckuid M TPYKUHHBIA MasATHUKH. [IpeBpailieHue sHEpruu mnpu

K0JIe0aTENHFHOM IBUKEHUH

1.26

3aryxatomue kojiebanus. BeinyxieHnbie konebanus. Pezonanc

1.27

Mexanndeckue BOJIHEI. HpOI[OJ'IBHBIG 1 IIOIICPCYHBIC BOJIHEI. ,HJ'II/IHa BOJIHBI U

CKOPOCTb PacIpOCTPAHECHUS BOJIHBI:

L=p-T

1.28

3ByK. 'poMKoCTh M BbIcOTa 3ByKa. OTpak€eHUE 3BYKOBOM BOJIHBI HAa TPaHUILIE

nByX cpen. H(pa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpenHe MIOTHOCTU BEILIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTU
MPYKUHBL, K03 PUIIMEHTa TPEHHSI CKOJIbKEHUS; paOOTHI CUJIbI TPEHHUS, CHIIBI
VIPYTOCTH; CPEeIHEN CKOPOCTH ABMKCHUS OpYyCKa MO HAKIIOHHOMW IMJIOCKOCTH;
ycKopeHus Opycka HpH JABMXKEHHUU [0 HAKJIOHHOW IJIOCKOCTH; YacTOThI U
nepuoja KoyieOaHMH MaTeMaTHYeCKOro MasiTHUKA; 4YacTOThl M TepHoja
KojeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTA CHJIbl, JEHCTBYIOIIEro Ha
peryar; pabOTbl CHJIBI YOPYTOCTH TpPU NOABEME TIpy3a C IOMOIIBIO
HEMOJIBIKHOTO 0J0Ka; paboThl CHJIBI YIPYrOCTH MHpPH MOABEME Tpy3a C
MOMOIIIBIO TTOJIBU>KHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOrpy>KEHHOM
JaCTu T€j1a U OT IINIOTHOCTH XKUJIKOCTH., HC3aBUCHUMOCTHU BBITaJIKI/IBaIOH_IeI;'I
CHJIBI OT MaccChl Tella; CHJIbI TPEHUS CKOJBXEHHUS OT CHJIbI HOPMAaJbHOTO
AaBJICHUA W OT poJa MNOBCPXHOCTU; CHJIbI YIIPYI'OCTH, BOSHHKaIOH_Ief/'I B
MpYyKUHE, OT CTeNeHH AeQopMalliy MPYXKUHBL, YCKOPEeHUs Opycka OT yria
HAaKJIOHA HAMpaBJIAONICH; Tmepuofa (Y9acToThl) KOJIEOAHUH HUTSHOTO
MasiTHUKa OT JUIMHBI HUTH; MeproJa KojeOaHUN MPYKUHHOTO MasTHHKA OT

MacCChl TIpy3a H“ JKECTKOCTH MNPYXHUHBI; HUCCIICAOBAHUC HE3aBUCUMOCTHU




neproja KoyieOaHWUM HUTIHOTO MasTHHKAa OT Macchl rpysa. I[IpoBepka

YCJIOBHUA paBHOBECHA pblyara

Dusuueckue s61eHUL 8 npupode: NpUMEPLI ABUXKCHUA C Pa3IMYHbBIMUA
CKOpPOCTsAMHU B JKUBOHI W HEXKUBOH IIpupoac, HeﬁCTBHC CWJIbl TPCHHUA B

npupoac U TCXHHUKE, MPUIMUBBI U OTJHMBBI, ABUXCHUC IIJIAHCT ConneuHoM

1.30 CHCTEMBbl, PEaKTUBHOE JBWKCHHME >KMBBIX OpPIaHU3MOB, pblYark B Tele
YeJI0BeKa, BIMSHUE aTMOC(HEPHOTO NABJICHUS HA )KUBOIM OpraHu3M, IJIaBaHHUE
pbIO, BOCHPHATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSCEHUE, CeHCMHUUYECKHUe
BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoucmea. CIUIOMETpP, JATYUKU NOJIOKEHUS, PACCTOSAHUSA U
YCKOPEHHMs, JUHAMOMETp, IMOJIUIMIIHUKH, PAKEThbl, pblYar, IMOABHUXHBIH U

131 HETIO/IBYKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,

' cooOuiaroumecs cocybl, yCTpOMCTBO BOJOIIPOBO/IA, THAPABIMUYECKUIL Mpecce,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, IXOJOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHWA
OCHOBHBIE TIOJOXEHUS MOJEKYISIPHO-KUHETUUECKOW TEOpUHM CTPOEHUs

2.1 BeuiecTBa. Mojenu TBEPAOro, JKUIAKOTO U Tra3o00pa3HOro0 COCTOSTHUI
BemlecTBa. Kpucramumyeckue u amopdHsie Tena

55 JlBrkeHre uacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHHS YacTHULl C

. Temneparypoii. bBpoyHoBckoe nBuxenue, tudpy3us

23 CMaunBaHUE U KalWUISIPHBIE SBJICHUS

2.4 TemoBoe paciuiupeHue u cxaTue

2.5 TemoBoe paBHOBECHE

"6 Buytpennsist sneprus. Pabora u teruionepeaaya Kak criocoObl M3MEHEHMs

. BHYTPEHHEHN SHEPruu

2.7 Bunpl Teronepeaaun: TeIIONPOBOJHOCTD, KOHBEKIIHS, U3TyYCHUE
HarpeBanue wu oxnaxzaenue Tten. KoimdecTBO TEmIOTHL. Y enbHas
TEIUIOEMKOCTb:

2.8 :

O=cm(t,—t,)
29 3aKOH COXpaHEHHUsI PHEPTUU B TEIUIOBBIX MPOLECCaX. Y PaBHEHUE TEIUIOBOTO

OastaHca:




O +Q, +..=0

2.10

Ucnapenue u xonaeHcauus. M3MeHeHHME BHYTPEHHEN DHEPrUU B MpPOLECCE
WClapeHuss W KoHAeHcauuu. KumeHue KUIKOCTU. YenbHas TeIoTa

napooOpazoBanus: L = O/m

2.11

Bnaxxuocts BO3ayXa

2.12

[InaBnenue u xKpucraumzanus. l3MeHeHue BHyTpeHHEH SHEPruu MpHU

IUIaBJICHUU U KPpUCTAJUIU3AllUH. yZ[GJIBHaSI TCILIOTA IIJIaBJICHUA !

=2

m

2.13

BHyTpeHHsAs SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTa CropaHus

ToruMBa: ¢ = Q/m

2.14

[Tpunnume! padoTs! TermnoBsix ABuratenei. KITJI TermoBoro asurarens

2.15

IIpakmuueckue pabomul

N3mepenne  yAenbHOM  TEMJIOEMKOCTH  METAUIMYECKOTO  LUIMHAPA;
KOJIMYECTBA TEIUIOTHI, IIOJyYEHHOIO BOJOM KOMHATHOM TEMIIEpaTyphl
(GUKCUPOBaHHON Macchbl, B KOTOPYIO OIIyIIEH HarpeTblii LWIMHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThiM LWIMHIPOM, IIOCIE OIyCKAHMS
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa;
YAEIBHOM  TEIUIOTHl  IUIaBJIEHUs Jibna. McciaemoBaHue — M3MEHEHUS
TEMIIEpPATyphbl BOJbI NIPU Pa3IMUHBIX YCIOBHUSX; SBJIECHUS TEIJIO0OMEHA MpuU

CMCIIMBaHUU XOHOHHOﬁ u ropﬂqeﬁ BOJKI; ITpoL€CCa UCIIapCHUA

2.16

Qusuyeckue sA6leHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHHE U
KanWUIIpHbIE SBJICHUS B NPUPOJAC, KPUCTAIUIBI B MPUPOJE, H3IyUEHUE
Connua, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHE POCHI,

TyMaHa, UHECA, CHCra

2.17

Texnuueckue  ycmpoticméa: — KallWUIAPbI, INPUMEPbl  UCIIOJIB30BaHUS
KPUCTAJIJIOB, JKUIKOCTHBI TEPMOMETp, JaT4UK TEMIIEpaTypsl, TEPMOC,
CHUCTEMa OTOIUIEHHUS JIOMOB, TMI'POMETPBI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTaTCJIb BHYTPEHHECTO CrOpaHus

OJIEKTPOMAT'HUTHBLIE ABJIEHMA




3.1

OnexTpuszanus Tei. J[Ba Buga 3JeKTpUUECKUX 3apsiioB

3.2 BsaumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMS JIEKTPUUECKOTO 3apsiaa
Yy Onektpruueckoe mnose. Hanpsok€HHOCTh 3nexkTpuyeckoro mois. IIpuHuun
CYTEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiaoB. JleficTBHE 3JIEKTPUYECKOrO TMOJs Ha
aneKTpudeckue 3apsaapl. [[poBOAHUKY U AUIIEKTPUKU
[TocTtosaHHBIN 37eKTpUYecKUil TOK. JleHcTBUS 3yeKTpuyeckoro Toka. Cuma
Toka. Hanpsbxenue.
3.6 I=q/t,U=A4/q
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
13 3akon Oma aiis yyactka snekrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHUE IPOBOAHUKOB:
el P =7 4] - == +
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOe COeIMHEHNUE TPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
==L+ I Rzi.
1 Fe 1 oL -.2
CwMmelianHble COETMHEHUS TIPOBOJHUKOB
Pabota u MmomHOCTE A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akon J[xoynsa — Jlenia:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHoOe 1oJie MPSMOrO MPOBOJHHMKA C TOKOM. JImHMM
MarHuTHON UHAYKIIMU
313 MarHuTHOE TMOJie MOCTOSSHHOIO MarHuTa. B3auMonencTBue MNOCTOSHHBIX

MarHuToB




3.14

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM

3.15

OnsiTel @apanes. SABnenHue 3neKTpoMarHuTHOM uHAYyKUuU. [IpaBuno Jlenna

3.16

IIpaxmuueckue pabomul

W3mepeHue 3JIEKTPUYECKOIO  CONPOTHBIEHUS  PE3UCTOpPA; MOILHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COIIPOTUBJIEHUS OT JJIMHBI IIPOBOJHHUKA, IUIOIIAJU €ro
MOTIEPEYHOI0 CEUEHHUS U YIEIbHOIO COMPOTUBIICHUSI.

IIpoBepka  mpaBwia  mjig  JIEKTPUYECKOTO HalpsDKEHUs  MpuU
MOCJICZIOBATEILHOM ~ COEIMHEHUU IPOBOJHUKOB; TMpaBHJIa JUISL  CHJIBI
ANEKTPUYECKOTO TOKA IMPU MAPALIEIBHOM COECIMHEHUU IPOBOJAHHUKOB

(pe3uCTOpHI U JTAMITOYKA)

3.17

Qusuueckue s6NeHUs 6 npupode. SIEKTPUUYECKHUE SBIEHHs B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TMoyie 3eMiH, Jpeid

ITOJIFOCOB, POJIb MAIrHUTHOI'O ITOJIA JJIA JKU3HH Ha 36MH€, IMOJIAPHOE CUAHUC

3.18

Texuuueckue ycmpoucmea. 3JIEKTPOCKOI, aMIIepMEeTp, BOJIBTMETp, peocTar,
CU€TUYMK DJIEKTPUUECKOW HHEPIHH, DIEKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumepst), ANEKTPUYECKUE
[IPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOABUIATEIb IIOCTOSIHHOIO TOKA,

reaepaTrop IMoCTOAHHOI'O TOKa

3.19

9J'IeKTp0MaFHHTHBI€ ponnsbl. [IIkama QJICKTPOMAarduTHBIX BOJIH

3.20

JlyueBas monens cera. [IpsimonnHeitHOe pacipocTpaHeHre cBeTa

3.21

3akoH OTpa’XCHHA CBCTA. ITnockoe 3CpPKaJI0

3.22

[Tpenomienne cBera. 3aKOH MPETOMIICHUS CBETa

3.23

,HI/ICHepCI/IH CBCTa

3.24

Jlunza. Xop nydeit B tuH3e. @OKyCHOE paccTOsIHUE JIMH3BL. OnTUYecKas cuia
nun3el: D = 1/F

3.25

I'ma3 kak onTrudeckas cuctema. OnTHYECKHE HpI/I60pH

3.26

IIpaxmuueckue pabomul

HH#HPar#Ht#l13MepeHne ONTUYECKON CHUJIBl COOMpAroiel JHH3BI; (POKYCHOTO
paccTosiHMS coOHparomeil JuH3Bl (0 CBOICTBY paBeHCTBA pPa3MepoB
IpeAMeTa U N300pakeHHs, KOT1a MPEeAMET paclioiokKEH B IBOMHOM (okyce),

IMOKa3aTeid IMPEJIOMIICHUA CTCKIIA.




#H#HPar#Ht#lIccienoBanue cBoiiCTBa N300payKeHMs, TOTYYSHHOTO C TOMOILBIO
coOuparomiell JTMH3bIL; N3MEHEHUSI (OKYCHOTO PACCTOSHHS ABYX CI0XKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa TPEIOMIICHHS CBETOBOTO JIy4da OT yIJIa MajeHus Ha

Ir'paHuIC «BO3AYX — CTCKIIO»

Qusuyeckue aenrenus 6 npupoode. 3armenus ConHua u JIyHbl, 1Bera Teil,

327 ONTHYECKHE ABIEHUS B aTMochepe (11BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: O4YKH, TEPUCKOI, (oToanmapar, ONTHYECKHUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
il PamuoaktuBHOCTh. Anb(da-, Oera-, ramMma-usnydeHus. Peakiuu anbda-u
' OeTa-pacmajna
42 OmnbiTel Pesepdopna mo paccesHuto anbga-uactuil. [lmaHerapHas Monenb
. aTroma
4.3 CocraB aromHoro spa. M3otomnsl
4.4 [lepuon nmonypacmnajga aTOMHBIX siiEp
4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3aPsS0BOTO U MAaCCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupooe: ECTECTBECHHBIN PpaJMOAKTHBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaJAOAKTUBHOE H3IIyUYCHHUE MPHUPOJHBIX MUHEPAJIOB,
JCWCTBUE PaJIMOAKTHUBHBIX U3TYYCHUH Ha OPTaHU3M YeJI0BEKa
47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHIAWBHIYaTbHBIH JTO3UMETD,

kamepa BuibcoHa, siiepHast sHepreTuka
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