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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOXEHUM U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke c¢ yuétoMm eaeparbHOH paboueil MporpaMMbl
BocnuTanus u Konnenmmu npenogaBanus yaeOHOro npeamera « Dusukay.

Copepxanue mporpamMmbl MO (PHU3MKE HalpaBiIeHO Ha (HOpMHUpPOBAHHE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYaIOIIMXCA M OPraHHU3aLUI0 H3YyYEHHUS
(Gu3MKN Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo ¢gu3mke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoannii @I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METAalpeIMETHBIM pe3ylbTaTaM OOy4eHHs, a
TaK)K€ MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHuUsl.

[IporpaMmma 10 (¢uU3MKE YCTAaHABIMBAET paclpeiesieHne y4eOHOro
Marepuana Mo roaaMm oOydeHus (IO KiaccaMm), Npeajaraet MNPUMEPHYIO
MOCIIEOBATEIbHOCTh HM3yYeHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUSA
MPEIMETHOTO COICPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJIarOIINXCSl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU padoUeii POTpaMMBI IO yIeOHOMY TIPEIMETY.

du3uka SABIACTCA CHUCTEMOOOPA3YIOUIMM JJIsi  €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3MYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OMOJOTHEH, acTpOHOMHUEH W
¢usnyeckoil reorpadueld, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEIOCTaBIsACT HauOoyiee SICHbIE OO0pa3lbl MPUMEHEHUS HAYYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 riaaBHBIX 3a7a4 (U3MYECKOT0 00pa30BaHUs B CTPYKTYpe 0OIIETro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE MpeJronaracT OBJaJeHUE
CJIETYIOIUMHA KOMITETEHTHOCTSIMHU, XapaKTEePHU3YIOIIMMU €CTECTBEHHOHAYYHYTO
IPaMOTHOCTE:

e HAy4YHO OOBSICHSATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH JaHHbIE W  HUCIOJb30BaTh  HAYYHBIE
JI0Ka3aTeNIbCTBA JJIS MTOJIYYEeHUS BHIBOJIOB.

enu w3yueHuss (U3MKU HA YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
ompenenensl B KoHuenuu npenogaBanusi yueOHoro npeamera «Dusnka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peanu3yoInux
OCHOBHBIE 00111€00pa30BaTebHbIE MPOTPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnernu MunucrepctBa npocsenienusi Poccuiickoit deaeparuu (MpoTOKO
ot 3 nexadps 2019 r. Ne [1K4BH).

eau nzyyenus Gu3uKu:

e TMpHOOpeTeHHEe MHTEepeca M CTPEMJICHHS OOYJaroIIMXCS K HaydHOMY
M3YYCHHUIO TPUPOIBI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE TMO3HAHUS W
(opMUpOBaHHE UCCIEOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBIICHUSIM;

e (opMmHpoBaHNE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTara M3y4eHUs
OCHOB CTPOEHMS MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;



dbopMupoBaHrE TIPEACTABICHUN O PO (DU3UKH IIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPEICTaBIEHUH O BO3MOXHBIX chepax  Oymaymen
po(eCCUOHATTEHOMN JEeATeTLHOCTH, CBI3aHHOM C (DU3UKOM, MMOATOTOBKA
K JaJIbHeHIIeMy 0Oy4eHUIO0 B 3TOM HalpaBJICHUHU.

JlocTkeHHne 3THX el MporpaMMbl 1Mo (pu3mMke Ha ypOBHE OCHOBHOTO
oO1ero o0pa3oBaHus 00ECIEYNMBAETCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHUue 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHMYECKUX, TEIUIOBBIX, DJIEKTPUUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

NpUOOpETEHUE YMEHUIN OMUCHIBATh U OOBICHITH (PU3NUECKHE SIBIICHUS
C MCTIOJIb30BAaHUEM TOJYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB pELIEHUs MPOCTEHIIMX pacy€THBIX 3aJad ¢
HCIIOJIb30BaHUEM duznyeckux Mojienei, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOAaTh MPUPOAHBIC SIBICHUS W BBINOJHATDH
OMBITHI, TJAOOPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHME MNpUEMOB paboTel ¢ uH(opManued  (puU3MIECKOTo
COJIepKaHusl, BKIIOYas HHPOPMAIMIO O COBPEMEHHBIX IOCTHKCHHSIX
(Gu3MKH, aHATM3 ¥ KPUTUIECKOE OIICHUBAHUE WH()OPMAIINK;
3HAKOMCTBO cO chepamu  npodecCuoHATbHON  JIESITEIBHOCTH,
CBS3aHHBIMH C  (U3HKOW, W COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTIKCHUAX (PU3NIECKON HAYKH.

Ha u3yuenue gusuku (0a30BbIii YpPOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHus 0OTBOUTCS 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEII0), B
8 kimacce — 68 yacoB (2 yaca B Hepento), B 9 kiacce — 102 gaca (3 gaca B
HEJIETIIO).

[Ipemmaraemerii B mporpamMme mo (pu3uke rnepedcHb J1abopaTopHBIX paboT
U OIBITOB HOCHUT PEKOMEHIATEIBHBIM XapaKTep, Y4YUTENbh JelacT BBIOOP
MPOBEACHHS J1abOpaTOPHBIX pPAa0OT M OMBITOB C YYETOM WHIWBHIYATBHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, CIHUCKAa OKCIEPUMEHTAJIbHBIX  3aJlaHui,
MpeaIaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (hHU3HUKe.

VYuebnsiit kypc ¢pusuka B 7-9 kitacce peanuzyetcst Ha 6aze « Touku
pocTay.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznveckue BenuuuHbl. M3Mepenne ¢usznyeckux BennunH. Duznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u jgpyrue ecTeCTBEHHBIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHay4HBI METOJ MO3HAHUsA: HAOJIIOIEHHE, MMOCTAHOBKA HAYyYHOI'O
BOIIPOCA, BBIABMKEHHUE THUIIOTE3, OKCIEPUMEHT [0 MPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmogaeMoro siBieHus. OnucaHue (QU3NUECKUX SBJICHUU C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, 3JIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIE

SBJICHHS.
2. @usnueckue NpuOOPbI U MPOoIEeaypa NPAMbIX H3MEPEHUN aHAIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnwie pabomol u onvimol.
OnpeneneHre UEHbI IeIEHUs HIKaJIbl U3MEPUTEIBLHOTO Tprbopa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.
Onpenenenne pa3MepoB MajbIX TEI.
N3mepenne TemnepaTypbl NpyU MOMOIIU >KHUAKOCTHOIO TEPMOMETpPA U
JaTYMKaA TEMIIEPATYPHI.
6. lIpoBenenue nccienoBaHus Mo MPOBEPKE TUIOTE3bI: JATbHOCTD MOJIETA
miapyuKa, MYIIEHHONO0 TOPU30HTAlIbHO, TE€M OOJblIIe, 4YeM OoJiblie
BBICOTA ITyCKa.

Paszpnes 2. [lepBoHayajibHbIe CBECHUS O CTPOCHUM BELIECTBA.

Crpoenue BeliecTBa: aTroMbl M MOJIEKYJbI, WX pa3Mmepbl. OIMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBuxenue uactuil BemiecTBa. CBA3b CKOPOCTH JBUKEHHUS YacTHUI[ C
Temrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. Bzaumoaeictere 4acTuiy
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH W
TBEPABIX (KPUCTAJUIMUECKHUX) TeJl. B3aMMOCBS3b MEXly CBOMCTBAMU BEILIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX UM KX ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BO/IBI.

Jemoncmpauyuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddyszuu.

3. HaOnmionenue  siBneHud, OOBSCHSIOIIMXCS  NPUTSHKEHUEM WU

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM pSAOB (C HMCHOJIb30BAaHUEM

doTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. [IBu:xkeHue U B3auMoAeiiCTBHE TeJl.
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Mexanuueckoe JBHKE€HHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBnenue uHEpUMHU. 3aKOH MHEPIMU. B3auMopjeicTBue Tell Kak MpUYMHA
M3MEHEHUSI CKOPOCTH [BMKEHHs Tell. Macca Kak Mepa WHEPTHOCTH Teja.
[InotHOoCTh BeniecTBa. CBSA3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €AUHULE
00BbEMa BeIECTBA.

Cuia Kak XapakTepucTrKa B3aumoencTBrs Te. Cuia ynpyrocta U 3aKOH
I'yka. MI3MepeHune cuiibpl ¢ TOMOLIBIO TUHAMOMETpA. SIBJIIEHHE TATOTEHUS U CUJia
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IutaHerax. Bec Tema. HeBecoMocCTs.
CrnoxxeHue CHJI, HaIlpaBJICHHBIX MO OJHOW mpsMoil. PaBHOAEHCTBYyIOIas CHJI.
Cuna Ttpenus. TpeHUE CKOJIBKEHHS U TpPEHHE IMOKosA. TpeHue B Mpupoae u
TEXHUKE.

Jlemoncmpayuu.

HaGnronenue MexaHn4ecKoro IBH>KEHHUS Tela.
N3mepenne cKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaOnronenue siBieHUsI THEPIUU.
HaGnronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
CrnoxxeHre CuJl, HalPaBJICHHBIX 110 OJTHON TIPSIMOA.
JIaﬁopamoprte paﬁombt U onvimol.
1. OmpeneneHHEe CKOPOCTH PaBHOMEPHOTO JABWKEHHS (IIapuka B
KUIAKOCTH, MOJIENH 3JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajiee).
2. OmnpezneneHue CpeHE CKOPOCTH CKOJIBKEHUSI OpycKa WIM IIapuKa 1o
HAaKJIOHHOW INIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OmnbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTshKeHUs (aedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.
5. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH M ra3oB.

HaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
raza. 3aBHCHMMOCTb JaBJ€HHMs raza oT oObéMa, Temmeparypsl. llepemaua
JaBJIEHUS TBEPIABIMM TEJIaMH, XUAKOCTIMU U Tazamu. 3akoH Ilackans.
[THeBMaTHUeCKUE MalIMHBL. 3aBUCUMOCTb JABJIECHUS XUAKOCTH OT TIyOWHBI.
I'uppocratnueckuit mapaaokc. CooOulatrouiuecss cocynbl. ['mapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmMmocdepHoe naBieHue. [IpuurHbl CyecTBOBaHUS
BO3AylIHON 000s10uku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EpHOro AaBi€HHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubops! s uzmepenust atMochepHOTo JaBJICHHUS.

JlenicTBue KHUIKOCTM M Ta3a Ha TMOIPYKEHHOE B HUX  TEJO.
BoitankuBatonas (apxumenosa) cuia. 3akoH Apxumena. I[lnaBanuwe Ted.
Bosznyxomnasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.
Coobmraromuecs: CoOCy/bl.

I'mppasiueckuit mmpecc.

[IposiBienue nercTBus atMochepHOTO JaBJICHHUS.
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6. 3aBUCHUMOCTbH BBITAJIKHBAIOUICH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTh
TeJa U MIIOTHOCTH XKUIKOCTH.

7. PaBEHCTBO BBITAJKHMBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

8. YcimoBue IUIaBaHWS TeJ: IUIABaHWE WM TOTPY’KEHHE Tl B
3aBUCUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBaHwe 3aBUCHMOCTH Beca Tela B BOJe OT 00bEMa
MOTPYKEHHOMU B KUIKOCTh YACTH TEJA.

2. OmpezneneHre BBITATKUBAIOLIEH CHJIbL, JIEWCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIEH CHJIBI, AEMCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT MACCHI TeJA.

4. OmbITHI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI,
NEUCTBYIOUIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTrPYKEHHOU B
AKUJAKOCTh YACTH T€JA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIIPENICIIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. PaGora M MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTbie MexaHW3MBIL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernueckas W NOTEHLHMAJbHAs SHEPrUS.
[IpeBpamieHne OAHOTO BHJA MEXAHWYECKOM OHHEPruM B JPYyroul. 3aKoH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue yclnoBUM PaBHOBECHS pblUara.
3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXAaHUYECKON SHEPIHUH.
8 KUIIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHOKMHETHYECKOU TEOPUH.

Mogenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdHusie Tena. OObsiICHEHHE CBOMCTB ra3oB, KUJIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHU€ M KaNWJUISIPHBIE ABIEHUS. TenaoBoe paclinpeHue U CKaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
yactull. BHyTpennssi sHeprus. CriocoObl W3MEHEHMs BHYTPEHHEH JSHEpTHu:
Terionepeaaya M coBepuieHne  paboTHI. Bunel  Tenmonepenauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonnuectBo TeruioTel. Y aenbpHasd TEIUIOEMKOCTh BelecTBa. TemIoo0MeH 1
TEIJIOBOE paBHOBecHe. YpaBHeHUE TeruioBoro OanaHca. IlnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YIEJbHASA TEIUIOTA IJIABJICHHUS.



[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO
JABJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPaHUS.

[Tpunummner pabotsl TeroBbix asuratenei KIIJ[ temmoBoro nBuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

ﬂemoucmpauuu

VAW e

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Ha6nronenune nuddysun.

Habmoienue siBjeHni cCMauiBaHUs U KaMMJUTSIPHBIX SIBICHHM.
Habmoienue TermmoBoro pacuimpeHust Tedl.

W3meHneHre naBieHus Ta3a nmpu N3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJTaKJICHUH.

[IpaBuia u3mMepeHus: TeMrepaTyphl.

Bunae! Termonepenayn.

OxJtaxkieHue Ipyu COBEpUIEHUU paOOTHI.

Harpeanue npu coBepiiieHH# pabOThl BHEITHUMH CUJIAMH.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmronenue KkumneHus.

12.
13.

Habnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Moaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbITh 10 HAOJIIOJEHUIO TETJIOBOTO PACHIMPEHUS T'a30B, KUIKOCTEH U
TBEPABIX TEIL.

Ornpenenenue JaBIeHUs BO3lyXa B OaJIOHE HITIPUIIA.

OnbIThI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTh JAaBJICHHUS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

[IpoBepka TrumoTe3bl JIMHEWHOW 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUJKOCTH B TEPMOMETPUUECKON TPyOKEe OT TeMIIepaTyphl.
HaOntonenne wm3MeHeHHs] BHYTPEHHEW SHEpruud Tejia B pe3yjbTare
Terionepeaay U padboThl BHEUTHUX CHJI.

Uccnenosanue siBjeHUs TEMJI00OMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MpH
TEIJI000MEHE C HAarpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenrne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI MIaBJICHUS JIb/IA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzaums Ted. J[Ba pona sneKTpUuyYecKux 3apsaoB. B3zamMonercTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aUMOACHCTBUS
3apSKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXTY TEJIaMH).

Onektpuueckoe nose. Hanpssxk€HHOCTh amekTpuueckoro nons. [IpuHiun
CYTIEPIIO3UILINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocutenn »3ieKTpUyecKuX 3apsiioB. OJIEMEHTapHbBIA  3IEKTPUYECKUN
3apsin. CtpoeHue aroma. [IpoBOAHUKM M JUAJEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HNcTtouHuku MOCTOSSHHOTO TOKa. JIEMCTBUSI JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckad uenb. Cuina ToKa. DIJIEKTPUYECKOE HANpPSLKEHHE.
ConpoTHBIIEHHE TPOBOAHUKA. YJIETBHOE CONPOTUBIEHUE BEIIECTBA. 3AKOH
Oma gns ywactka nenu. [locnemoBarenpHOe M HapajuIeNIbHOE COEIMHEHHE
MIPOBOJHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DJIEKTPUYECKUE 1IeNM M NOTPEeOUTENd AIEKTPUUECKOM HSHEprud B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3anMoOAEHCTBME TOCTOSHHBIX  MArHUTOB.
MarauTtHoe mnosie. MarauTHOe moJjie 3eMJIM M €ro 3HAUY€HUE I KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOro Toka. [IpumeHnenne
AJIEKTPOMArHUTOB B TEXHHUKE. J[eliCTBME MarHMTHOrO MOJs Ha TPOBOJHUK C
TOKOM. DIEeKTPOIBUTATEINb MMOCTOSTHHOTO TOKa. Hcnonp3oBanne
AJEKTPOABUTATENIEH B TEXHUUECKUX YCTPONCTBAX U HAa TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKOMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS 3JIEKTPUUYECKON SHEPrUu.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa pona 3JIEKTPUYECKUX 3apsiOoB W B3aUMOJICUCTBUEC 3aPSKEHHBIX

TEI.

3. YCTpOWCTBO U JEUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTaTHUYECKas UHIYKITHS.

5. 3aKOH COXpPAaHEHMS IEKTPUUECKHUX 3aPSII0B.

6. IIpOBOJHMKYU U TUIIEKTPUKHU.

7. MopaenvpoBaHue CHIOBBIX JIMHUHM 3JIEKTPUUECKOTO TOJIS.

8. M CTOYHMKHM TOCTOSIHHOTO TOKA.

9. JlelCTBUS 2JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUI TOK B KUJKOCTH.

11. ["a30BbIi pa3ps.

12. I3mepeHne cuibl TOKa aMIepMeTPOM.

13. I3MepeHue 3J1eKTPUIECKOTro HAMPSKEHUST BOJILTMETPOM.

14. Peocrar 1 Mara3suH CONPOTHUBIICHUN.

15. B3anmoieiicTBre MOCTOSSHHBIX MarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/I€JICHUS] MOJIOCOB MarHuTa.

17. MoaenupoBaHe MarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJIE TOKA. DJIEKTPOMArHuT.

20. JIelicTBME MAarHUTHOIO TI0JI HA IPOBOJHUK C TOKOM.

21. DIEKTPOABUTATEb TOCTOSTHHOTO TOKA.

22. ccnenoBanue SIBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HaINpaBJeHUS HWHIAYKIIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHUS.
25. DNEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.



1. OmpITBl TIO HAOMIOACHUIO DJICKTPHU3AIMU TEJI WHAYKIUEH H TpHU
COTIPUKOCHOBCHHH.

2. UccnenoBanme ACHCTBUS DJICKTPUYECKOTO TOJII HA TPOBOAHUKUA U

JTUDJICKTPUKH.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

W3mepenre u peryanpoBaHie CHIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSHKESHNUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 PE3UCTOp, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS HA PE3UCTOPE.

7. OmbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TMPOBOJAHUKA OT €T0 JJIMHBI, TUIOIIAJA TOTEPEYHOTO
CEUCHHUS U MaTepuana.

8. IlpoBepka mpaBuja CIIOKCHUS HANPSDKCHWH TMPU TIOCIICTOBATEIIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JJIsi CHJIBI TOKa MPH MapaUIeIbHOM COCIWHCHUU

ounew

PE3UCTOPOB.

10. OnpeneneHne  pabOTBI  AJIEKTPUUECKOTO TOKAa, HIAYIIETO dYepes
pe3ucTop.

11. OnpeneeHne MOIIHOCTH AJICKTPUYCCKOTrO TOKA, BBIACISIEMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KII/[ Harpesarens.

14. UccnepoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB MNP HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. UccnenoBanne AEUCTBHS DIIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. ONBITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJCUCTBUS
KAaTyIIKAd C TOKOM M MarHuTa OT CWJIbl TOKA M HAmlpaBJICHHUs TOKa B
KaTylIKE.

18. 3yueHue AeicTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3y4eHue padoThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITEL MO HCCIEAOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOW WHIYKIUU:
MCCJIEIOBAaHNE M3MEHEHUN 3HAYEHUS] M HaIpaBJCHUS MHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe nBmxeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOT0 JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeiHOoe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsAMOJMHEHHOe aBmkeHue. CBOOOIHOE
nagenue. OnbITsl [ anues.

PaBHOMepHOE JIBUKEHUE 10 OKpYXHOCTHU. [leprnoa u yactora oOpaieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepsei 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHium cynepno3sunuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujia TPEHUSI CKOJIbKECHUS,
CUJIA TPEHUS MTOKOs, IPYTHUE BUABI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHs. Y CKOpeHHEe CBOOOIHOTO
naneHus. JIBmwxenue maHet Bokpyr CosHua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM  TOUYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHMS UMITYyJIbCa. PeakTUBHOE ABUKEHHE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsbKEeCTH, yNpPYyrocTH,
TpeHus. CBA3b dHEpPruu U padoThl. [loTeHIManbHAs 3HEPrus Tena, NOJHATOTO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHIManmpHAas HHEPrUs CKATOW IPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON YHEPTUH. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTUH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMUYECKOTO JIBHIKEHHSI Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IIyTEH W TPACKTOPHUW JIBUKEHUS OJHOTO M TOTO KE Tena
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

N3mepenne cKkOpOCTH U YCKOPEHUS TPSIMOJITMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABM>KEHUS Tella 10 OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX SIBJICHUH, MNPOUCXOIALIUX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEJILHO KaOMHETa (PU3HKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJa U ICMCTBYIOIIEW HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.

9. HM3meHeHune Beca Tena nNpu YCKOPEHHOM JIBUKEHUU.

10. [lepenava nMmysbca pyu B3aUMOJIEUCTBUU TE.

11. [IpeoOpa3zoBaHus SJHEPTUU MPU B3aUMOJACHCTBUU TEN.

12. COXpaHEHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJECHCTBUHU.

13. CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HaGnrogeHne peakTUBHOTO ABUKECHHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM MaJICHUU.

16. COXpaHEHHE MEXAHUYECKOW OHEPrud NpPU JBWKEHUM TeJla I0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1. KoncTpynpoBanue Tpakra Juisl pa3roHa U JaJdbHEUIIEr0 PaBHOMEPHOIO
JBYKEHUS IAPUKA WIH TEJIEHKKU.

2. OmnpenesieHue cpeHed CKOPOCTH CKOJIBKEHHUS OpyCKa WM JBUXKCHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs TeJla MPU PABHOYCKOPEHHOM JIBMKEHUU 10
HAaKJIOHHOM IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ciyd MPU PABHOYCKOPEHHOM JBWXEHHH 0e€3
HAaYaJbHOM CKOPOCTH MYTH OTHOCATCS KAK pAX HEYETHBIX YMCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

ounew



6. HccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIbI
HOPMAJIBHOTO JJaBJICHUSI.
7. Ompenenenne Ko HUIIMEHTa TPEHHUS CKOIBKCHHS.
Omnpenenenne KECTKOCTU IPYKUHBI.
9. Omnpenenenve padOTBl CWIbI TPEHHUS IMPU PABHOMEPHOM JIBHXKEHHH
T€Ja M0 TOPU30HTAIBHON MOBEPXHOCTH.
10. Onpenenenue pabOThl CUJIBI YOPYTOCTH TpU TMOABEME TIpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0Ha COXpaHEHUS SHEPIHH.

Paznen 9. Mexann4yeckue KoJieOaHUs U BOJIHBI.

Konebarenbnoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU:
IIEpUOJ, 4YacTOTa, aMIUINTyJa. MareMaTU4ecKuii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEPrUn Mpu KoJieOaTeIbHOM JIBUXKEHUU.

3aryxawonme KojeOaHus. BbiHyXkJeHHble  KojeOaHusa. Pe3onHanc.
Mexannyeckne BoOJIHbI. (CBOWCTBA MEXAaHWYECKHUX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHn4decKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xosieO0aHuii TENI MOJ AEWCTBUEM CHUJIBI TSKECTU U CHJIBI
YOPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpaneHnne npooiabHbIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKHI PE30OHAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OmpenesieHHEe YacTOThl MU MEpHOJa KoJIeOaHUI MaTeMaTHYECKOro
MasTHHKA.
2. OmnpezeneHuie 4acTOThl U IEPHOJA KOJIEOaHUW MPYKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH Tepuoa KoJICOaHHWI IMOJBEIICHHOTO K
HUTHU TPYy3a OT JJIMHBI HUTH.
4. HWccrnenoBaHue 3aBUCMMOCTH TepHoja KoOJ€OaHWW MPYKMHHOTO
MasgTHHKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTHU MEpUOJia KoJieOaHUM Tpy3a, MOJIBEIICHHOTO
K HUTH, OT Macchl Irpy3a.
6. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb TMepHojia KoyieOaHuit
OPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJEKTPOMArHUTHbIE BOJHBIL.  (CBOMCTBa
ANEKTPOMArHuTHEIX BoJIH. [Ilkanma snekrpomarHuTHBIX BOJMH. Mcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomuel u onvimol.
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1. M3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHUIIBHOTO

tenedoHa.

Pa3zpnes 11. CBeToBbBIE ABJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonuneriHoe
pactipoctpaHeHue cBeta. 3atMenuss Connua u Jlynel. OTpaxxeHue CcBerta.
[Tnockoe 3epkano. 3aKkOH OTpaKEHHs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeta. llosiHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcmosib30BaHME IIOJIHOIO BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom mnyuedt B smn3e. OnTtwdeckas cuctema QoToarmapara,
MUKpPOCKOIIa U TeyecKkoma. ['J1a3 Kak onTudeckas cuctema. biu3opykocTes u
JAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnektp. OnbiTel HbetoToHa. CroxeHue
CHEKTpaJbHBIX IBETOB. JlHcnepcus cBeTa.

Jlemoncmpayuu.

1. IlpsAmosMHENHOE pacIpOCTPAaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilonyuyenune wu300paXeHU! B IIJIOCKOM, BOTHYTOM M BBIIYKIOM
3epKaiax.

[Ipenomnenue cpera.

OnrTryeckui CBETOBO.

Xon nyyei B coOuparoleil JImH3e.

Xoq Iy4yer B pacCEenBAIOILIEH JINH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBIO JTUH3.

. Ilpunuun nerictBus QoroamnmapaTta, MUKPOCKOIA U TEJIECKOIIA.

10. Moxenb riaasza.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6en0ro cBeTa NpH CI0KEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yTila OTPaKEHHUsSI CBETOBOIO Jy4a OT yriia

MaJCHUs.

2. W3yueHue xapakTepUCTHK U300pa’KeHUs MPEAMETA B TUIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH YIJla MPEJIOMJIEHUSI CBETOBOTO Jiyya OT

yrila NaJeHusl Ha TPAHULIE «BO3TYyX—CTEKIIOM.

4. llomyueHue U300paKEHUIN C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Omnpenenenre  (OKYCHOTO  PACCTOSIHUSI W ONTHYECKOM  CHJIBI

coOuparomiei JTMH3HI.

6. OmnbITHI MO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmnbITHI 0 BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes

[[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanroBble siBJI€eHUS.

OmneiTel Pezepdopaa u miianerapuas mozaens aroma. Monens atoma bopa.
Hcnyckanue u norionieHre ceeta atoMoM. KBanTtsl. JInHeuaTbie CEKTPHI.

PamnoaktuBHOCTh. Aubda, Oeta- U ramma-uziaydenus. CrpoeHue
aToMHOro  sxapa. HyknonHas  mMojenb  aroMHOro  siapa.  M3oTormsbl.
PanuoaxtuBHbie nipeBpainenus. [lepuosa monypacnanga aTOMHBIX SAAED.

SnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOIO U MAaCCOBOTO YHCEI.
DOHeprusi cBsi3M aTOMHBIX Anep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku snepruu ConHIa v 3BE3.

SnepHas sHepretuka. JIeMCTBUS PagUOAKTUBHBIX U3JIyYCHUN Ha JKUBBIE
OpraHU3MBI.

©ooNo U



Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U MOTJIOUICHUS.

CrexTpbl pa3au4HbIX ra30B.

CnekTtp BoJOpO/Ia.

Ha6nronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

Peructpanus n3znydeHrs NpupoIHbIX MUHEPAJIOB U MIPOIYKTOB.

JIaﬁopamoprte pabomul u onvimeol.

1. HaOmioneHue CriIomHbIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpEeKOB: UBMEPEHHUE SHEPIHH YAaCTULBI IO TOPMO3ZHOMY

nytu (1o poTtorpadusim).

3. H3MepeHue panoakTUBHOTO (POHA.

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTEMAaTU3allMM ¥ O00OOIIEHUs MPEAMETHOTO COJEpKaHUS U  OIbITa
NEeATEAbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaKkKe
JUISl TIOATOTOBKM K OCHOBHOMY TOCYJ@PCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydyeHHH IAHHOTO MOJYJS PEATHU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BHUJIbI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAETCA JIOCTUKEHUE
MPEAMETHBIX W METANpEeIMETHBIX I[UIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHHS,
(opMHpYyeETCsl €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYUYHBIX METOJ/IOB
MCCJIEI0BAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJACHUE YMEHUSIMU OOBSICHIThH
(u3nuecKue sBJICHUA, MPUMEHSISI MTOJYYEHHbIE 3HAaHUS, pellaTh 3aJa4d, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHuMNUanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  pasiena
peanu3yeTcs 3a CUET TOro, 4To 00yYaroUMecs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW pACIO3HABATH M HAYYHO OOBICHATH
(u3nuecKue IBJICHUS B OKPY KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;

MCIIOJIb30BaTh HAy4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUECKUX SIBJICHUH, B
TOM YHKCIIE AJI IPOBEPKHU TUIIOTE3 U MOTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HamOOJiee BAXKHBIX JTOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUWA, HAmpuMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PA3IMYHBIX
HMCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILLEHUS M COXPAHEHUS BCEX
M3BECTHBIX BHJIOB HHEPTUU.

DU AW



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HAIpPAaBIIEHO HA JOCTWKEHUE JMYHOCTHBIX, METANPEAMETHBIX M MPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanmsi y oOydaromierocss OyayT chOpPMHUPOBAHBI  CIIECIYIOITUE
JUYHOCTHBIE PE3yJbTAThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSIBIICHHME HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3HUECKON HAYKU;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;
2) TPaKIAHCKOTO M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXJEHUU OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHUN (PU3UKY;

- OCO3HaHUE BAXKHOCTU MOPATBHO-ITUYECKUX MPHUHIIUIOB B ACSITEIBHOCTH
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAaHME LEHHOCTH (PU3NUYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS  MHpPA, OCHOBBI  PA3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATENLHOCTU, UHTEPECA K HCCIIECIOBATEIIbCKON
JeATEIIbHOCTH;

S) ¢opvupoBaHuss KyJbLTYPbl 3I0POBbSI H JIMOLUMOHAJILHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH 0e30macHoro oOpa3a >XH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU MpaBUl 0€30MacHOro MOBEJCHUS Ha
TPAHCIOPTE, HAa JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpPOBAHHOCTH HaBBbIKAa pedIeKCHM, MPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TaKOT'O K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pEUICHUM TMPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3alli, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HAIpaBJI€HHOCTH, TPEOYIOIHUX B TOM 4YHUCIE U (PU3HUECKUX
3HAHMU;

- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPOQeCcCrid, CBI3aHHBIX ¢ (PUBUKOIA;
7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

- OpHEHTAllMs Ha MPUMEHEeHHE (PU3NUYECKUX 3HAHWUU ISl pelieHus 3a/1ad B
00JlacTU OKpY’Karolllel cpeibl, MJIaHUPOBAHUS TOCTYNKOB U OIIEHKH HX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

- OCO3HaHUE I100ALHOTO XapaKTepa dKOJIOTHYECKUX MPoOeM U MyTel ux
pelieHus;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBHON U NMPUPOTHOI
cpeabl:



- HOTpGGHOCTB BO BSaHMOHeﬁCTBHH IIPU BBIIIOJIHCHUHA I/ICCJ'ICI[OBEIHI/Iﬁ u
ITPOCKTOB Q)HSI/I‘ICCKOI;'I HaIpaBJICHHOCTH, OTKPBITOCTb OIIBITY W 3HAHUAM

APYTrux;

e - TIOBHINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHICCKYIO
JIeSITEIIbHOCTD;

e - TmOTPeOHOCT, B (OPMHUPOBAHWHM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIMpOBaTh HJCU, TMOHATHSA, THUIOTE3BI O (HU3MYECKUX OOBEKTaX H
SIBJICHUSIX

e - OCO3HaHHME J€PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
o0nactu (HU3HKHY;

e - IJJAHUPOBAHHWE CBOETO PA3BHUTHUSI B MPHUOOPETECHUH HOBBIX (DU3NICCKUX
3HAHW;

e - CTpEMJICHWE AaHAJIM3UPOBATh W BBIABIATH B3aWMOCBSI3U TIPHPOJIHI,
o0IecTBa M 3KOHOMHKH, B TOM YHCJIE C HCHOJIb30BAaHUEM (HHU3HUECKHUX
3HAHWH;

e - OLEHKA CBOMX JEHUCTBUM C Y4YETOM BIUSHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX INI00AIbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprate ocBoeHHs mporpamMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3oBaHuss y  oOywaromerocss  OyayT  cpOpMHpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHIE MO3HABATEIbHBIC
YHHUBEpCadbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jilornueckue JaeiicTBUA:

e BBISIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBbIC NPU3HAKK OOBEKTOB
(siBNICHMI);

e YCTAHABJIUBAThH CYIIECCTBEHHBIN MpHU3HAK KJacCU(pUKAIMU, OCHOBAHUS
JU1s1 0000IIIEHUS U CpaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX M HAOJIOJAEHUSX, OTHOCAIIUXCA K (PU3nUecKuM
SIBIICHUSIM,

e BBISBIATh NPUUYUHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUU (DU3NUECKUX
SBJICHUW W TPOIECCOB, JieJIaTh BBIBOABI C  HCIOJIH30BAaHHEM
JNEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBS35X (PU3NUYECKUX BEIUYMH;

e CaMOCTOSITENIBHO BBIOMPATH CIOCO0 pelieHus y4eOHOU (HhU3nUecKoit
3a71auM (CpaBHEHHE HECKOJIbKUX BApUAHTOB PEIIeHUs, BLIOOp Haubosee
MOAXOSIIETO C Y4ETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ucciaenoBarejabCcKHe JeHCTBUA.

e HCIOJIb30BaTh  BOMPOCHI KaK  HCCIEIOBATCIIbCKUM  HMHCTPYMEHT
ITO3HAHMS,

e TMPOBOJUTH IO CAMOCTOSITEJIBHO COCTaBJIEHHOMY TIUIaHy  OIIBIT,
HECJIOXKHBIM (U3UUECKUI HKCIEPUMEHT, HEOOJIbIIOE MCCIEI0BaHNE
(bU3UYECKOro SIBJICHNUS,

e OIICHMBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIIHIO,
MOJTYYEHHYIO B XO/I€ UCCIICIOBAHMS WIJIM DKCIIEPUMEHTA;



CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOJABI  I10
pe3ynbTaTaM NPOBEIEHHOTO HAOIIOACHMS, ONbITA, UCCIEIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIEe pa3BUTHE (PUIUUECKUX
MPOIIECCOB, a TAKXKE€ BBIABUTATh MPEAMNOJOKEHUS 00 HUX pPa3BUTHU B
HOBBIX YCJIOBUSIX M KOHTEKCTaxX.

Pabora c nuupopmanueii:

MPUMEHSTh Pa3JIMYHbIC METOBI, HHCTPYMEHTBI M 3aIPOCHI TIPU TIOMCKE
1 oTOOpe MHGOPMAITUHU WA JAaHHBIX ¢ YIETOM MPEUI0KCHHON YIeOHOMH
busnueckoii 3a/1a4u;

aHAITN3UPOBATH, CHUCTEMaTH3HPOBATH U UHTEPIIPETHPOBATH
WHGOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHS,
CaMOCTOSITENIFHO BBIOMPATh ONTHUMANBHYIO (OpMYy MpeacTaBIeHUS
nHGOPMAllMd M WLIIOCTPUPOBATh pelIacMble 3aJaud  HECJIOKHBIMU
CXEMaMH, JHarpaMMaMH, HHOU IpadUKON U MX KOMOMHAIIUSMH.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

B X07€ 00CYX/I€HHs y4eOHOr0 Marepuaa, pe3yJabTaToB Jab0paTOPHBIX
paboT M MPOEKTOB 3a/aBaTh BOINPOCHI MO CYLIECTBY OOCYKJIaeMOH
TEMbl M BBICKA3bIBaTh WJEH, HALCJICHHBIE Ha pEIICHUE 3aJayd U
nojiep kaHue 0JaroxenaTeIbHOCTH OOLIEHUS;

COMNOCTABIIATb CBOMU CYXKJICHHS C CYXICHUSMH JPYIrUX YYaCTHUKOB
auanora, oOOHapy»KUBaTh Pa3audue U CXOJICTBO MO3ULINNA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABIATh PE3YJbTATHl BBITOJIHEHHOTO (PU3NYECKOTO
omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M  HUCIOJIb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM H
WHJUBUyaJIbHOM paOOThl MPU PEIIEHUH KOHKPETHON (Qu3nuecKon
poOJIEMBI;

NPUHUMATh LM COBMECTHOM JESTENbHOCTH, OpPraHU30BHIBATH
NEUCTBUA 1O €€ JOCTHKEHHUIO: PACHpEeNeNsaTh poJid, OOCYXKIaTh
MPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

BBINIOJIHSATH CBOK 4YacTh PaOOThI, JOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HANPABJICHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C JIPYTUMU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KaYy€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh  MPOOJIEeMbl B JKM3HEHHBIX M YYE€OHBIX CHUTYalMsX,
TpeOyIOLUX AJisl peleHns] PU3NYECKUX 3HAHUI;

OpUEHTHUPOBAThCS B PA3JIMYHBIX MOJAXOJAX MPUHITHS pPELICHUN
(MHAMBUAYAJIbHOE, IPUHITHE PEIICHUs] B TPYIINE, MPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTaBIISATh AJITOPUTM peuieHus: (GU3N4ecKoil 3aaadu
WIM IUIAHA HCCIENOBaHUS C YYETOM HMEKOIIMXCA pECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHUpPOBAaTh Ipeajiaraembie
BAPUAHTHI PELICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



JaBaTh aJCKBaTHYIO OLEHKY CHUTyallud M Mpejaratb IUlaH e€
U3MEHEHUS;

OOBSACHATh MNPUYUHBI JIOCTHOKEHHUS (HEIOCTHMKEHUS) pEe3yJbTaToOB
JeSITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBHI B I€ATEILHOCTH (B TOM YHCIIE€ B X0 BBIIOJHEHUS
(¢uU3NYECKOr0 HCCIEAOBAaHUSA WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHUBIIMXCA CHUTyallMd, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTb C€e0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIOpa WU
JUCKYCCUM HAa HAy4YyHYI0 TE€My, I[OHMMaTh MOTHBBI, HAMEpPEHHUA U
JIOTUKY JIpYyToro;

MIPU3HaBaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKICHUSAX Ha HAYYHBIE TEMbI U TAKOE K€ MPABO JAPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyueHuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATHUSA: (U3MYECKHE W XUMUYECKUE SIBJICHUA,
HaOII0IeHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE,
KUAKOE, Tra3000pa3HOE), MEXaHMYECKOE JIBM)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJIUHEHHOE), TPAECKTOpHUsS, PABHOJEHCTBYIOLIAS
cuna, gedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznuyaTth sBAeHUS (IudPy3us, TEMIOBOE [BHKEHHE YacCTHI]
BEILIECTBA, PABHOMEPHOE [IB)KEHHE, HEPAaBHOMEPHOE JIBH)KCHHUE,
WHEPIUsA, B3aUMOACHUCTBHE TEJ, PABHOBECHE TBEPIABIX TEI C
3aKpEeIUIEHHOM OChblO BpalleHus, IepeAada JaBJICHHUS TBEPIAbIMU
TeIaMH, >KHJIKOCTSMH M Ta3aMu, aTMOC(EpHOE [aBJICHUE, IJaBaHUE
T€l, NPEBPAILICHUS] MEXaHWYECKOHM SHEpPruv) MO ONHUCAHUI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHA B
OKpYXaIoIlleM MHUpE, B TOM 4YHcCie (U3UYECKUE SBJICHUS B MPUPOJIE:
MpUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npupoje, ACHCTBUE CHIIBI TPEHUST B MPUPOJAEC W TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJjeHUS Ha KMBOW OpraHu3M, IUIaBaHUE PbIO, pblyaru
B TEJ€ YeJOBEKa, NMPU 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PU3HUUECKUX
SBJICHU;

ONMKCHIBATh H3YYEHHBbIE CBOMCTBA Tel U (PU3MYECKUE SBICHHS,
UCTIONB3Yysd (PU3MYECKUEe BEIUYUHBI (Macca, O0O0BEM, TIIJIOTHOCTh
BELIECTBA, BpeMs, MyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIA YIPYTOCTH,
CUJa TSKECTU, BeC Tella, CWia TPEeHHs, JaBjieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIA, MeXaHUYeckas padoTa,
MOIITHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA()(PHUIMEHT TIOJIE3HOTO
JEHUCTBUSA MEXaHU3MOB, KUHETUYECKAsl M IOTEHIIMAJIbHASI DHEPTHS ), TPU
ONMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3MYECKUN CMBICI HUCTIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYeHWs] W €IUHULBl (U3NYECKUX BEJIUYMUH,



HAXOAUTh (POPMYIIBI, CBS3BIBAIOLIUE JAHHYIO (PU3UUECKYIO BETUUYHMHY C
APYTUMU BEIUYMHAMH, CTPOUTH TpapUKU H3yYEHHBIX 3aBUCUMOCTEH
(bU3HYECKNX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOLIECCHI,
WCTIONB3Ys TMpaBuia CIOXKEHUS CWil (BIOJIb OJHOW MPSAMOI), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IpaBUIO PABHOBECHs pblyara
(Oboka), «30JI0TOE TPaBWIO» MEXaHHWKH, 3aKOH COXPaHCHHUS
MEXaHUYECKOM PHEPTUu, IPU STOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3alIMChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATH (PU3MUECKHE SIBICHHS, MPOIECCHl M CBOMCTBA TEl, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapaKkTepa: BBIBIATh NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
00bsCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ ONOPOM Ha 1-2 HM3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUH, (PU3NYECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

peuats pacy€THble 3aAauu B 1—2 NEUCTBUS, HUCMOJIB3YS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (PU3UYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCIOBHSI  3aJa4d  3alMChIBaTh KpPAaTKOE YCIIOBHUE, IMOJACTABISTH
(u3nueckre BeIWYUHBI B (OPMYJbl U MPOBOJIUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PELICHUs 3aJad, OLCHUBATh
PEATUCTUYHOCTD NOJyYeHHON (DU3NYECKON BEIMYNHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh NpPH IMOMOIIH
(U3MUECKMX METOJOB, B OINWCAHUM HCCIECJOBAaHUSA  BBIICIAThH
MPOBEPSIEMOE MPETOT0KEHNE (rumoresy), pa3nuvaTh 51
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOJAUTh OMIMOKHU B X0JI€
OMbITA, JEJIaTh BBIBOJBI IO €r0 pe3yJIbTaTaM;

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBJICHUN WU
dbu3uYecKuXx  CBOMCTB  Te: dbopmynIupoBaTh  MPOBEPsiIEMbIC
MPEANOJOXKEHNU, COOMpaTh  YCTAHOBKY M3  NIPEMJIOKEHHOIO
000py0BaHus, 3alUCHIBATh XO/I ONbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tela,
00bEMa, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOIOBBIX U
1M(ppoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPUOOPOB C YUYETOM
3a/1aHHOM a0COIIOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJIUThH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PU3UUECKON BETUUHHBI
OT APYTOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PaBHOMEPHO ABWXKYILEroCs Telda OT BPEMEHU JABWKEHHUS TeJa, CHUJIbI
TPEHUS CKOJILKCHHS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEN
Tel W HE3aBUCHUMOCTHU CHWJbl TPEHUSI OT IJIOLIATU CONMPUKOCHOBEHUS
TEJ, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHbBI, BBITATKUBAIOLIEH CUJIbI
OT 00BEMA MOTPYKEHHOM YACTH Tejla M OT IUIOTHOCTH YKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTM Te€Ja, OT TIJIyOMHBI, Ha KOTOPYIO
IIOIPYKEHO TEJI0, YCIOBUHN IUIaBAHUS TEJI, YCIIOBUM PaBHOBECUS pbluara
u OJIOKOB), y4yacTBOBaThb B IUIAHUPOBAHMM YYEOHOTO HCCIEIOBAHUSA,
coOupaTh  YCTAHOBKY U  BBINOJHATH  HM3MEpPEHUs,  Cleays
OPEeAO)KEHHOMY  IUJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJIC MPEJIOKEHHBIX TaOIUI U
rpaduKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUsS (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA KUIKOCTU M TBEPAOrO TeNa, CHJIA TPEHHUS CKOJIbXKEHUS,
NABJICHHE BO3[lyXa, BBITAIKMBAIOIIAs CWJIA, JEUCTBYIOIIAs Ha
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NOTPYXKEHHOE B YKUJKOCTh TENO, KOAPPUIMEHT MOJE3HOTO ACUCTBUSA
MPOCTBIX MEXAHW3MOB), CJEAys MPEAJOKEHHOW WHCTPYKIHMH: TIpU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTANbHYIO YCTAHOBKY U
BBIUHCIISITh 3HAUEHUE UCKOMOW BEJIMYMHBI,

coOnrofaTh TMpaBWiIa TEXHUKH O€30macHOCTH Tmpu  paboTre ¢
71a00paTOPHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPUHIUIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOILAIOIIMECS COCYbl, OAPOMETD,
phIYar, MOJIBHKHBINA U HETMOJABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HW3YYCHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOHCTB C OMOpPOM Ha UX OMHCAHHUS (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOMPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apPEOMETP), HCHOJb3Ys
3HaHWA O CBOMCTBaX (U3MUYECKUX SIBICHUA U HEOOXOIUMBIC
¢du3nyecKkue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEpHl  (HaXoAWTh HWHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HCIONIb30BaHMUs (PU3MUECKUX 3HAHWHA B MOBCEIHEBHOU
KU3HU U1l 0OecriedeHnsl 0€30MaCHOCTH MPU 0OpallleHuy ¢ MpudopaMu
¥ TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHSI 3JIOPOBBSI U COOIOICHUS
HOPM DKOJIOTUYECKOTO ITOBEJEHUS B OKPYKAIOIIEH CPEE;
OCYUIECTBJIATH OTOOpP HMCTOYHUKOB HHpopmanuun B HWHTEepHETE B
COOTBETCTBHUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM W TyTEM CpaBHEHHUS Pa3IMYHBIX HMCTOYHHUKOB
BBICTISATE MHGOpPMAIUIO, KOTOpas SBISETCS NPOTHBOPEYUBON WM
MOET OBbITh HETOCTOBEPHOM;

WCIIONIb30BaTh TMPHU  BHINIOJHEHUH  y4eOHBIX  3aJaHUil  HAy4YHO-
MOMYJSIPHYIO  JTUTEpaTypy (PU3UUECKOro COAep)KaHus, CIPaBOYHBIC
MaTepuanbl, pecypchl ceth VHTepHeT, BlIajgeTh OpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi WHpOpMaMu U3 OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC M YCTHBIE COOOIICHUS
HA OCHOBE 2—3 MCTOYHUKOB MH(POpMAIMK PUINIECKOTO COACPKAHUS, B
TOM YHCII€ MyOJMYHO JeNaThb KpaTKUe COOOIIEHHS O pe3yibTaTax
MPOEKTOB WU YYEOHBIX WCCIENOBaHUM, TPU OTOM TPAMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHIHBIA amnmapar Kypca (QU3uKH,
COTIPOBOXAATH BHICTYIUUICHHE MTPE3CHTAIINEH;

NP BBHITIOJTHEHUH y4EOHBIX MPOEKTOB M WCCIENOBAHUI pacrlpeieniaTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABICHHBIMH 33Ja4aMH,
CIIEIUTh 32 BBHIMOJHCHHEM IIJIaHAa JEHCTBUHM, a/leKBaTHO OIICHUBATH
COOCTBEHHBI BKJIQJ] B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHUE OKPYKAFOIIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUI:

UCIIOIB30BAaTh IOHATHA: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE
IBUKEHHE aTOMOB M MOJIEKYJ, arperaTrHble COCTOSIHHsI BEILECTBA,
KpUCTANIMYECKHE U aMOP(HBIE TeJa, HACHIIICHHBIM U HEHACHIIIEHHBIN
nap, BJIAKHOCTb BO3[yXa, TeMIEpaTypa, BHYTPECHHSs DJHEPIusd,
TEIUIOBOM  JBUraTelb, DJJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsn,
JJIEKTPUYECKOE TM0JIe, IPOBOJHUKHA U IUBJIEKTPUKH, IIOCTOSIHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE I10JIE;



pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaThe, TEIIonepeaaya,
TEIJIOBOE  PABHOBECHE, CMAuYMBaHUE, KaNWUIAPHBIE  SBJICHMS,
HCIIapeHue, KOHJIEHCAlus, IUIaBJICHUE, KpUCTaJUIM3aLus
(oTBepaeBaHME), KHUIIEHWE, Temionepenada (TEIUIONPOBOAHOCTb,
KOHBEKUUS, U3TyYEHHUE), dIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMO/ICICTBME MAarHUTOB, IEMCTBHE MArHUTHOTO MOJISl HA TPOBOJIHUK
C TOKOM, D3JEKTPOMAarHUTHAasT HHAYKUWA) MO ONHCAHHIO HX
XapaKTEPHBIX CBOICTB M HA OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX
TaHHOE (PU3UUYECKOE SBIICHUC;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpY>KalollleM MHpE, B TOM 4YHclie (PU3UUECKHUE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalWUISIPHBIE SIBIICHUS B MPUPOJE,
KpUcTaulbl B mpupoje, uziaydeHue CoiiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHEe Opu3bl, o0Opa3oBaHHME pOCHI, TyMmaHa, UWHEs, CHera,
ANEKTPUYECKUE SIBJICHUS B artMocdepe, DIEKTPUUYECTBO IKHUBBIX
OpraHu3MOB, MAarHuTHOE TMojJe 3emMid, Jpedd moNCcoB, poib
MarHuTHOTO TOJIA JJIsl )KU3HU Ha 3emile, MOJSPHOE CHSHUE, IPH 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3a7adyy B  y4eOHyI,  BBIIEIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBIEHUA,
UCIIONB3ysl  (U3MYECKUE BEJIWYUHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEIJIOEMKOCTh BEIECTBa,
yJelibHAsl TEIJIOTa IUIABJICHMS, yJAeJbHAs TEeIioTa napooOpa3oBaHMS,
yAelbHAsl TEIJIOTa CropaHusi TOIUIMBA, KOA(P(QUIHMEHT MOJIE3HOTO
NEUCTBUA TEIJIOBOM MAIlIMHBI, OTHOCUTENbHAs BJIAXXHOCTh BO3/1yXa,
ANEKTPUYECKUN 3apsll, CuUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONPOTUBJICHUE TPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE BEILIECTBA,
paboTa U MOIIHOCTb JIEKTPUUYECKOTO TOKA), MPU ONMUCAHUH NPABUIBHO
TPaKTOBATh (PU3UYECKUN CMBICI UCIOIb3YEMbIX BEIMUYUH, 0003HAUCHHUS
Y eIMHULBI (PU3NYECKUX BEIUYHUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOILINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy M3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBJIECHUS U IPOLECCHI,
HCIIOJIb3Ys] OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH
CTPOEHHSA  BEIIECTBA, NPHUHLIMI  CYNEepHo3uluu  mojedl  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH Oma st
ydacTka 1enu, 3akoH /[ xoyns—JIeHua, 3aKkoH COXpaHeHUs SJHEPTUH, pU
TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluli  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh PUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH O0BbsICHEHUE U3 1—2
JIOTUYECKUX IIAroB ¢ OMOpoM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3aJayd B 2—3 ACWCTBUS, HMCHOJB3YysS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolue (HU3UYECKUE BEIMUMHBI: HA OCHOBE aHaU3a
yCIIOBUS 3aJla4Ml 3alKChIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [JIsl PElIeHHs] 3aJadyd, BbIOMpATh 3aKOHBI M  (HOPMYJIbL,
HeoOXonuMble ISl €€ pelieHusi, IPOBOJUTH PAcu€Tbl U CPAaBHUBATH



MOJIyueHHOEe 3HaueHue (U3NYECKOM BEIWYMHBI C  H3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAOBAaHMUs, BbIICIATh
IIPOBEPSIEMOE TPEIIOJIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAMUTH OMBITHl [0 HAOMIONEHUIO (PU3WYECKUX SBICHUNA WU
¢uznyecKkux CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBUCHUMOCTD
JaBJICHUS BO3/yXa OT €ro oobéMa, TeMmepaTypbl, CKOPOCTH Ipoliecca
OCTBIBAHMSI M HArpeBaHUs NpPU MU3IYyYEHWH OT LBETa H3Iy4arollen
(moryomiaroieid) MOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI  OT
TEMIIEPaTypbl KUAKOCTH M IUIONIaJH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
T€I W B3aUMOJCHCTBUE DBJIEKTPUUYECKUX 3apAJIOB, B3aUMOJCHCTBUE
MTOCTOSIHHBIX MAarHWTOB, BU3yaJIW3allisl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO TMOJS HA MPOBOJAHHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTATENSI TOCTOSHHOIO
ToKa): (GOpMYJIHUpPOBAaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY W3 MPEMJIOKEHHOTO0 000pYyJOBaHUS, ONUCHIBATh XOJ OIbITAa
1 (hOpMyYIUPOBaTh BHIBOJIBI;

BBIIIOJIHATH ~ MPSIMbIE  HM3MEPEHUS] TEMIEPATYpbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3/lyXa, CHJIbl TOKa, HAIpPSKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX MPHUOOPOB M JATYUKOB (PU3NYECKUX BEIUYHUH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4éToM  3aJaHHOM  abCOJIOTHOM
MOTPEITHOCTH;

MIPOBOJIUThH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UYECKON BETUUHHBI
OT JpYrol € HCIOIB30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
COMPOTHUBJIECHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAN IMONEPEYHOIO
CEUYEHHUS] U YJIETbHOTO COINPOTHUBIICHHS BEILECTBA MPOBOJHUKA, CHUJIbI
TOKa, WAYILIEro 4Yepe3 MPOBOJHUK, OT HAMpsDKEHUS Ha MPOBOJHUKE,
HCCJIEIOBAHUE TMOCIEAOBATEIbHOIO U MapajUIeIbHOTO COEIMHEHUN
MPOBOJIHUKOB): IMJIAHUPOBATh HMCCJIEAOBAHHE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh U3MEPEHUS, CIEysl IPEIJI0KEHHOMY IUIaHy, (PMKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOJIHIl U TPauUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

MPOBOJIUTHh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BeIUYUH (yIerabHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBJICHHE MPOBOAHMKA, padoTa H
MOIIIHOCTb AJIEKTPUUECKOTO TOKA): TJIAaHUPOBATHh M3MEPEHHUsI, COOMPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIUUCIISATH 3HAUEHHUE BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKM 0O€30MacHOCTH mpu  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepHU30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, apoBasi TypOMHa, aMIIEpMETP,
BOJIbTMETP, CUETUMK FJIEKTPUUECKON DHEPTUH, IJIEKTPOOCBETUTEIbHbBIC
npuodopkI, HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsr),
ANEKTPUUECKUE MNPETOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOABUTATEIb
INOCTOSIHHOTO TOKa), MCIMOJb3ys 3HAHHMS O CBOMCTBAaX (PU3MUYECKHX
SABJICHUM U HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTENIbHbBIE
npuOOpel MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM (5KMJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUYECKHUX
Herned ¢ MOCIEeNOBaTEIbHBIM M IMAPAJUIEIBHBIM  COEIMHEHHUEM
AJIEMEHTOB,  pa3juuyas  YCJIOBHBbIE  OOO3HAUEHHUS  DJIEMEHTOB
BJIEKTPUYECKUX LECTIEH;

MPUBOANTh TpHUMEPHl  (HAXOauTh HWH(POpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH 1Sl 00ecTieueHnusi 0€30IacCHOCTH TPU OOpAIeHUH C MPUOOpaMu
Y TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 310POBbSl U COOJIOAEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBIIATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NIYyTEM CPaBHEHUS
JIOTIOJIHUTEJIbHBIX MCTOYHUKOB BBIJEIATh HH(OpMaIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;
WCIONB30BaTh TPU  BBINOJHEHUM YYE€OHBIX 3aJlaHUl  HAy4dHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHHus, CIIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHEeT, BIajgeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(MOpPMALUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO37]aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOILIEHUS,
0000mass MHPOPMAIIUI0O U3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
colepkaHusl, B TOM 4YHCIEe NYyOJUYHO NPEACTABIATH PE3YJIbTaThl
MPOEKTHOM MJIM  HUCCJEN0BATEILCKOW JEATEbHOCTH, MpPU 3ITOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHATUWHBIN anmapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB pacHpenensiTh 00sI3aHHOCTH B T'PYyNNE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMH, CIEIUTh 3a BHINOJIHEHUEM IJIaHa JeHCTBUN
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKIIAJl B
NeSATEeIbHOCTh TPYIIIIHI, BBICTPauBaTh KOMMYHHUKAaTUBHOE
B3aUMOJICHCTBHE, MPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

KOHIy o0ydeHHs B 9 KJjacce MpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

UCIIONIb30BaTh TOHATHS: CHCTEMa OTcu€ra, MaTepuajibHas TOuKa,
TpaeKTopusl, OTHOCUTEIBHOCTD MEXaHUYECKOro JBUYKEHUS,
nedopmanus (ynpyras, miacTuueckas), TpeHue, [EHTPOCTPEMUTETHLHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, MLEHTP TSKECTH TBEPJIOTO Tella, pPaBHOBECHE,
MEeXaHU4ecKue KojaeOaHus U BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKajga 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJIbHO30PKOCTb,  CHEKTPhl  HCIYCKaHUS U
norjoieHus, anbda, O0era- U ramMma-u3iaydeHUs, U30TONBI, sAepHas
SHEPreTHKa;

pasnuyaTh SIBJIEHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  Tel, PaBHOMEpPHOE  JABMKEHUE 1O  OKPYXKHOCTH,
B3aMMOJICUCTBHE  TEJ, PEAKTUBHOE [BIKEHUE, KOJieOaTeIbHOE
NBIDKCHUE (3aTyxXalllue W BBIHYXKJCHHBIC KOJeOaHUs), PE30HaHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXeHHUE  3ByKa,  MNPSMOJIMHEHHOE
pacnpocTpaHEHUe, OTpaXKEHUE U NPEJOMJICHHE CBETa, I[OJHOE
BHYTPEHHEE OTPAKEHUE CBETA, pa3jokeHHue OeNoro cBeTa B CHEKTP U



CJIIOKEHUE CHEKTPAJIbHBIX LIBETOB, AUCIEPCHSI CBETA, E€CTECTBEHHAas
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOrO CIEKTpa U3ITyYEHHS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UUYECKOE SIBJICHUE;

pacrmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpy>XarolieM Mupe (B TOM uucie (U3NYECKHe SBICHHS B MPHUPOJIE:
NPWINBBL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHONM CHUCTEMBI,
PEAaKTHUBHOE JBWKEHUE JKMBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO,
LIBETA TE€JI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJUMOTO, YJIbTPA(UOJIETOBOTO UM PEHTTEHOBCKOTO  HM3Iy4YCHHI,
€CTECTBEHHbI  paJUMOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
PaAMOAKTUBHOE H3JIyY€HUE TMPUPOJHBIX MHUHEpAJIOB, JACHCTBUE
PAAMOAKTUBHBIX M3JIyYEHU Ha OpPraHM3M YEJIOBEKa), IpPH 3ITOM
MEPEBOIUTh  MPAKTUYECKYI0  3a7ayy B  y4eOHyIO,  BBIIEIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tl M (PU3NYECKHUE SBIECHUA,
UCIIONb3Yysl (PU3NYECKHE BEIMYMHBI (CPEAHSISI 1 MTHOBEHHAs CKOPOCTb
TeJa IpU HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEILEHUE, TYTh,
yIJ0Basi CKOPOCTh, CWJIA TPEHUs, CUJIa YNPYTOCTH, CUJIA TSKECTH,
YCKOPEHHE CBOOOJTHOTO MaJ€HUs, BEC Tela, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHH4YecKas paboTa M MOUIHOCTb, MOTEHUUAJIbHAs 3HEPrUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, NOTCHIMAJIbHAS SHEPTHUS
C)KaTOW TMpPYKUHbI, KUHETUYECKAs] DSHEPIus, MOJHAas MeXaHU4ecKas
SHEPrus, NEpHOJ M 4YacToTa KoyieOaHWW, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTellb NpPEIOMIICHUS
cpenbl), MpU ONKWCAHUM MPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, OOO3HAUYE€HHs] M E€IUHULBI (PU3HYECKHUX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTHh TpadUKu H3yUEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJINYMUH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TIPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHIMUI CYNEPHO3UIMU CUJI, NIPUHIUI OTHOCHUTENbHOCTH [ anuies,
3aK0oHbl HpIOTOHA, 3aKOH COXpAaHEHMSI UMITYJIbCa, 3AKOHBI OTPAKEHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHbl COXPAHEHHs 3apsSI0BOTO M MacCOBOIO
yycen TMpU AIEpPHBIX peakuusx, NP D3TOM J1aBaTh CIIOBECHYIO
(GopMynMpOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CHUTyallud  NPAKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUMHHO-CIIE/ICTBEHHbBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 2—
3 JOrMyeckux WAaroB € ONOPOM Ha 2-3 HW3yYEHHBIX CBOMCTBA
(du3nUecKuX ABICHUM, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pemiath pacu€THhle 3adaud (OMUpArOIIMecs Ha cucrteMy u3 2-3
ypaBHEHUH), MCHONb3Yyd 3aKOHbI H  (POPMYJbI, CBS3bIBAIOIINE
(¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/ayu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
M30bITOYHBIE JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pElIeHMs, MPOBOJAUTH pPAcU€Thl U OLICHUBATh PEATUCTUYHOCTH
[OJyYEHHOTO 3HaueHUs (PU3NYECKOI BEIMUMHBI;



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYIECKUX METOOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAOBAHUS, BbIICIATh
IIPOBEPSIEMOE TPEIIIOIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
MPOBEJICHUS HCCIEAOBAaHUA, JeNaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUN U OTIBITOB,;

IPOBOAMWTH OMBITHl [0 HAOMIONECHUIO (PU3WYECKUX SBICHUNA WU
¢u3nyecKux CBOMCTB TeM (M3yuyeHue BTOPOro 3akoHa HeioToHa, 3akoHa
COXpaHEHUs! SHEPI'HH, 3aBUCUMOCTh NEPHOJAa KOJEOAHU MPYKMHHOIO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTU NMPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MajblX KOJEOaHU, NPSAMOJUHENHOE paclpoCTpaHECHUE
CBETa, pa3JoKeHHE Oenoro cBeTa B CIEKTP, H3YYEHUE CBOMCTB
M300pakeHHsI B IUNTIOCKOM 3€pKajie M CBOMCTB M300pakKeHUs MpeAMETA B
cobuparoniei TMH3e, HaOMI0ICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
M3JIyYEHHMSI): CAaMOCTOSITEJIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOIO
HaOopa 0OOpy/IOBaHMS, OMUCHLIBATH XOJ OIbITA U €r0 PE3yJbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

OPOBOAWTh TIPU HEOOXOAUMOCTH CEPUI0 TPSIMBIX H3MEPEHHH,
ompenelsisi CpellHee 3HaYeHue u3MepsieMod BenuduHbl ((PokycHoe
paccTtosiHie coOuparoniel JMH3bI), OOOCHOBBIBATH BBHIOOp crocoba
U3MEpPEHHUsl (M3MEPUTEIBHOTO TPUOOpa);

MIPOBOJIUTh HCCJENIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
MCIOJIb30BaHUEM TPSAMBIX W3MEPEHHUH (3aBHCUMOCTH ITyTH OT BPEMEHH
IIpU PAaBHOYCKOPEHHOM JBMXEHUM 0€3 HauaJbHON CKOPOCTH, MEPUOA
KoJe0aHUH MaTeMaTHYEeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIila OTPaXKEHUsI CBETA OT yrjla MaJeHMs U yria NpeJOMIICHHs OT yIJa
MaJieHus1): TJIAHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBaTh PE3YJIbTAThl MOIYYEHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIMYMH B BUJI€ TAOJUIl U rpadUKOB, AeiaTh BBIBOILI MO
pe3ynbTaTam HCCIIEIOBAHUS;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUs (U3MUECKUX BEIUYUH (CpemHsis
CKOPOCTb M YCKOPCHHE Tela IpH pPaBHOYCKOPECHHOM JBI)KCHHH,
YCKOpEHHE CBOOOAHOTO MaJIeHUs, KECTKOCTh MPYKUHBI, KOADPUIIMEHT
TPEHUS] CKOJBXKEHUS, MEXaHU4eckass padoTa MU MOIIHOCTh, 4acTOTa U
nepuoj, KoieOaHWii MaTeMaTH4YeCKOr0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cujla COOMpAaOIIe JIMH3bL, pPaJUOAKTUBHBIA (POH):
MJIAaHUPOBATH U3MEPEHHUSI, COOUPATH SKCIEPUMEHTANBHYIO YCTAHOBKY U
BBITIONHATh ~ W3MEpPEHUs, CIeAys TPEUIOKCHHOM  HMHCTPYKIIHH,
BBIUMCIISITh 3HAYCHHWE BEIUYMHBI M aHAIW3UPOBATh TOJTYYCHHBIE
pE3yabTaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUM;

coOno/laTh MpaBUjia TEXHUKM 0O€30MacHOCTH Mpu  padbotre ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHbBIE MPU3HAKKM H3YUYEHHBIX (PU3NYECKUX MOJEIICH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TENO, TOYEUHBIH HUCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHEeTapHas MOJEeNIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIUIBI JEHCTBUS W3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUcaHus (B TOM YHCIIE:
CIUIOMETp, JATYUKHU IOJOKEHHUS, PACCTOSIHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, MEpUCKOoI, (oToanmnapar, ONTUYECKHE CBETOBOBI,
CHEKTPOCKOM, JA03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O



CBOMCTBaX (DM3MYECKUX SIBICHUA U HEOOXoAuMble (U3UYECKUE

3aKOHOMEPHOCTH;
WCIIONB30BaTh CXEMbl M  CXEMATHUYHBIE PUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIBHBIX npuOopoB 151

TEXHOJOTHYECKUX TPOIECCOB MPH PEIICHUH YYEOHO-TIPAKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBbI JJIsl MOCTPOCHHS M300paKEHUM B MJIOCKOM
3epKaje u cobuparomiei TuH3e;

OPUBOIUTH TMpUMEpHl  (HaXOoAWTh HHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU JJIs1 0OecriedeHusi 6€30MacHOCTH MpH o0pallieHuu ¢ mpudopaMu
Y TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHS 310POBbSl U COOIOAECHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;
OCYUIECTBJIATh MOUCK HHPOpMauuu (U3HYECKOr0 COAEpKaHUS B
WNHTepHeTe, caMOCTOSTENbHO (OPMYIHpPYS TMOMUCKOBBIA  3armpoc,
HaxoJIUTb  NYTH  ONpPENENeHUs  JOCTOBEPHOCTH  IOJYYEHHOH
MH(pOpMaMM HAa OCHOBE HMMEIOIIMXCS 3HAaHUH U JIONOJIHUTEIBHBIX
MCTOYHUKOB;

HCIIOJIb30BaTh MPU  BBINOJHEHWHM Y4YEOHBIX 33JaHUM  HAy4YHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHus, CIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHeT, BIageTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(GOpPMAIMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
nH(pOpMaMU U3 HECKOJBKUX MCTOYHUKOB (PM3UUECKOrO COAECpPKaHUS,
myOJIMYHO MPEACTABIIATh pe3yNbTaThl IPOEKTHOM W
HCCJIEI0BATENbCKON NeATEIbHOCTH, TPU 3TOM T'PAMOTHO HCIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemoro paszeia (QU3UKUd U
CONPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIMEN C y4€TOM OCOOCHHOCTEM
ayJIuTOPHUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HU(POBbIE)
KoHTpoJibHbIE IIpakTH4eckue
/1 | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmnoreka IIOK
1.1 ) -
VISHIEA * Haylka O TpHpoae 2 https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 O
VISHHCCIHE BEHHIHAL 2 1 https://m.edso0o.ru/7f416194
13 EcrecTBeHHOHay4HBIN ’ 1 bubnmnorexka HOK
' METOJI ITIO3HAHUS https://m.eds00.ru/7f416194
Hroro 1o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6nuorexa [IOK
2.1
CTpoetine peliiecTsa 1 https://m.eds00.ru/7f416194
JBr>xeHue u
2.2 B3aUMO/ICHCTBUE YACTU 2 1 bubmorexa LOK
' 8 t https://m.edsoo.ru/7f416194
BelIeCcTBa
53 ArperaTHbl€ COCTOSIHUS ) bu6muoreka [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
Wroro no pazueny 5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl



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

bubnunorexa LIOK

3.1 Mexaniieckoe ABIKCHIE 3 https://m.edso0.ru/7f416194
39 Wuepnus, macca, 4 bubnunorexa LIOK
' IJIOTHOCTH https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bupet cun - https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Tel,

JKHIKOCTEH M ra3oB

JaBnenue. llepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6nunorexa [IOK
' TeJIaMH, KUIAKOCTIMU U https://m.edso0.ru/7f416194
razaMu
bu6nuorexa [IOK
42 Jlapietine KuakocTh 5 https://m.edsoo.ru/7f416194
bu6anoreka LIOK
4, A
3 TMOC(EepHOE JTaBJICHHE 6 https://m.edso0.ru/7f416194
JlelicTBuE ®UJIKOCTH U Ta3a
4.4 Ha IOTPYXEHHOE B HUX 7 bubmmorexa TIOK
' Py https://m.eds00.ru/7f416194
TEIO
Wroro no pazmeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus
but6mmoreka [IOK
51 P
a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 bubmorexa HOK

https://m.edso0.ru/7f416194



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

bubnunorexa LIOK

>3 Mexanirieckas oHepris 4 1 https://m.eds00.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KosauuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TerioBble siBjieHUs
CrpoeHnue u cBOMCTBa bubnmnoreka [HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [IOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHEC
59 ITocTostHHBIH 20 ) . bu6nuorexa [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHBIC ABTICHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HauMeHOBaHHE KoaugecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
nporpamMmbl padoThI padoTshI
Pasznen 1. Mexanuueckue siBJeHUSA
MexaHnueckoe Bu6 110K
noInoTeKa
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHuA
bubnuorexa [IOK
1.2 BsaumonetictBue Ten
a 20 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aK0HBI COXPaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
51 MexaHn4deckre ; 3 bu6anoreka IIOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKHUe BOJIHEL. 3 3 bu6anoreka LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHuTHOE BuG OK
31 HoTe 1 5 ) nonmoteka L

SJICKTPOMArHuTHBIC

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

BOJIHBI

Uroro no pazgeny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bubnuotexa [JOK
' pacupoCTpaHEHUsI CBETA https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 onTHYECKHE 5 bubnuorexa [IOK
' IPUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 bubmnoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paszgea 5. KBanToBble siBJIeHUA
Hcnyckanue u
51 TIOTJIOIIEHHUE CBETA 4 bubmorexa [JOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOr0O 6 bubnuoteka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 s
ACPHEHIE peakttan ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Paspnen 6. [loBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

6.1

IToBTOpEHUE U
000611IeHne
coJiepKaHus Kypca

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 xnace

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

27




IMPOBEPSIEMBIE ITIPEJIMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

7 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCIIOJI30BATh N3YYCHHBIC ITOHATUS

1.2

PasiindaTth SABJICHUS 110 OIMMMCAHUIO UX XAPaKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHPYIOIIUX

JaHHOE (U3UYECKOE SBICHUE

1.3

pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (U3UUECKUX SIBJICHUH B OKpYXKAalOIleM MHpE, B TOM 4HCIE
¢u3nyeckue sIBIEHUS B NPUPOAE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4yeOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3UYECKUX SIBICHUN

1.4

OIMUCBIBATh HM3YYCHHBLIC CBOMCTBA TeNl U (1)I/ISI/ILI€CKI/IC SABJICHUSA, UCIIOJb3YA (1)I/I3I/I‘~IGCKI/I€ BCJIIMYUHBI, IIpU
OIMMMCAaHUN IIPAaBHUJIBHO TpPAKTOBATH (1)1/13H‘I€CKPII>1 CMBICJI HMCHOJB3YEMBIX BCJIWYHH, HX 0003HaYeHHsT U
CAUHUIIBI (1)I/ISI/I‘IGCKI/IX BEJINYNH, HAXOOUTH q)OpMYJ'II)I, CBA3BIBAIOIUC JTAHHYIO (1)I/ISI/I‘~I€CKyI-O BCJIINYMHY C

JPYTMMH BETUYMHAMU, CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH

1.5

XapaKTCPpU30BaATh CBOICTBa TCI, (bI/ISI/I‘{CCKI/IC SABJICHUA W ITPOLCCChI, UCHIOJIb3Yysd HU3YUCHHBIC 3aKOHBI, IIPpH
9TOM IaBaTb CJIOBCCHYIO (bOpMyJII/IPOBKy 3dKOHa U 3allUCbIBATh €TO0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYyallui
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOMTH
o0BsicHeHue u3 1 — 2 JOrMyecKux 1aroB ¢ onopoil Ha 1 — 2 U3y4eHHbIX CBOICTBA (PU3UUECKUX SBICHUM,
(bU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH




1.7

pemiats pacuéTHble 3a1a4u B 1 — 2 neiCTBUS, UCTIONb3Ys 3aKOHBI U (OPMYIIBI, CBA3BIBAIOIINE (PU3HUECKHe
BEJIMYMHBI: HA OCHOBE aHaJIM3a yCJOBHs 33a[]a4M 3allMChIBaTh KPATKOE yCIOBHUE, MOACTABIATh (pU3nUecKue
BEJIMYMHBI B (OPMYJBI M MPOBOIAUTH pPAacu€Thl, HAXOAUTh CIPABOYHBIC [aHHBIE, HEOOXOIAUMBIC IS
pelleHus 3aa4, OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUMHbI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOUIM (PU3UUECKUX METOJIOB, B ONMHCAHUHU
UCCJIEIOBAHMSI BBIJIEISTh IPOBEPSIEMOE MPENIONOKEHUE (TUIOTE3Y), pa3andaTh U HHTEPHPETUPOBATH
MOJTYYCHHBINH PE3y/IbTaT, HAXOAUTH OIMMMOKH B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI 11O €TI0 pe3ylIbTaTaM

1.9

MMpOBOANUTL  OIBITBI IIO Ha6J'II-OI[eHI/II-O (1)I/I3I/I‘ICCKI/IX SIBIICHUH WK Q)HSHHGCKI/IX CBOWMCTB Te€II:
q)OpMy.]'II/IpOBaTB IIPOBCPACMBIC ITPCAIIOJIIOKCHHA, CO6I/IpaTB YCTAHOBKY U3 MPCAJIOKCHHOI'O O60py,[[0BaHI/IH,
3aIliMChIBAaTh X0/ OIIbITa U (I)OpMYJ'II/IpOBaTB BBIBOJBI

1.10

BBITIOJHATE MPAMBIC M3MCPCHUA C HUCIIOJIB30BAHUCM aHAJIOIOBBIX U III/I(i)pOBI)IX HpI/I60pOB, 3aIIuChIBaTh

MOKa3aHusl MPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUM

1.11

MMPpOBOAUTL HCCICAOBAHHUE 3aBUCHUMOCTHU OIHOM (I)I/I3I/ILIGCKOI\/’I BCIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHUEM
MMPAMBIX I/I3MepeHI/II71, Y4aCTBOBATh B IINIAHUPOBAHHUU yqe6H0ro HUCCJIcJ0BaHusd, CO6I/IpaTB YCTAHOBKY U
BBITIOJIHATL HU3MCEPCHUA, CJIICAYyd TMPCAJIOKCHHOMY IIJIaHY, q)HKCHpOBaTL PE3YJIbTAThL HOHy‘iGHHOfI
3aBUCHUMOCTH (I)I/I3I/IquKI/IX BCJIMYMH B BUAC NPCIIIOKCHHBIX Ta6J'II/II_I 151 Fpa(bI/IKOB, AC€J1aTb BBIBOABLI IIO
pe3yjibTaTaM UCCICIOBaAHUA

1.12

MMPOBOAUTHL KOCBCHHBIC U3MCPCHUS (I)I/I3I/I‘-ICCKI/IX BCJIMYNH, CIICOYS npennomeHHoﬁ HHCTPYKIUU: TIpH
BBITIOJTHCHHUH I/I3MepeHHﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIYHCIIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

coOroAaTh NMpaBuiia TEXHUKU 0€30MacHOCTU pU padoTe ¢ 1abopaTOpHBIM 000PYJOBaHUEM

1.14

YKa3bIBaTh MNPUHIIUIILL JIeicTBUA HpI/I60p0B N TCXHUYCCKHX yCTpOﬁCTB, XapaKTCPHU30BaATbL MPHUHIHUIIbLI
JencTBUA N3YUCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C IMOMOIIBIO UX OINHCAHUSA, UCIIOJIB3Yys 3HAHUSA
0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUM U HCO6XOIlI/IMLIC (bI/I3I/I‘-ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTU

1.15

PUBOJIUTH IPUMEPHI (HAXOJUTh HHPOPMAIMIO O IpUMeEpax) MPaKTHUYECKOrO UCIIOJIb30BAHUS (PU3NUYECKIX




3HaHUW B TOBCEIHEBHOHN XHU3HU JUIsi oOecredeHus Oe30MmacHOCTU MpU OOpallleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOICTBaAMH, COXpaHEHUs 310POBbS U COONIOICHNS HOPM 3KOJIOTHYECKOTO MOBEICHUS B
OKpYy>Karolleu cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHMHM C 3aJaHHBIM
IMOUCKOBBIM 3aIlpoOCOM, Ha OCHOBC HMCIOIIUXCA 3HAaHUM H HyTeM CpaBHCHHA PA3JIMYHBIX HCTOYHHKOB

BBIJICJIATH MHPOPMALIUIO, KOTOpas SIBIISICTCS TPOTHBOPEUYNBOM MIIH MOYKET OBITh HEJOCTOBEPHOM

1.17

UCIIONIb30BaTh TMPU BBINOJIHEHUU Y4YEOHBIX 3aJaHUil HAayYHONOMYISPHYIO JHUTEpaTypy (U3HUECKOTro
CoOJIepKaHusl, CIIPAaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHET, BIajeTh npuéMaMu KOHCTIEKTUPOBAHUS
TeKcTa, Mpeodpa3zoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO371aBaTb COOCTBEHHBIE KpaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE 2 — 3 HCTOYHUKOB
uH(popManu (PU3NIECKOTO COJACPKAHUS, B TOM YHCIC MYyOJMYHO Je1aTh KpaTKUe COOOMIEHUS O
pe3yabpTaTax MPOEKTOB WM Y4E€OHBIX MCCIEIOBAHWUU, MPH 3TOM T'PAMOTHO HMCIOJIb30BaTh W3YYCHHBIM

NOHSTUHMHBIN anmnapar Kypca QU3UKH, COIPOBOXKAATH BBHICTYIUJICHHUE MTPE3EHTAIHeH

1.19

IIpU BBINIOJIHCHUHA y‘Ie6HLIX IIPOCKTOB U HCCIIeJOBaHUI pacnupeacisiTb 0053aHHOCTH B rpymnmc B
COOTBCTCTBHHM C IIOCTABJICHHBIMH 3aJadaMiu, CICIWUTH 3a BBIIIOJIHCHHCM IIJIaHa HeﬁCTBHﬁ, aJICKBATHO
OLICHUBATb COOCTBEHHBII BKJIa B  ACATCIIBHOCTH  TI'PYIIIbl, BBICTPANBATL KOMMYHHKATHUBHOC
BSaHMOHCﬁCTBHe, YUUTBIBASA MHCHUC OKPYKAOMIUX

8 KUIIACC
Kon nposepsiemoro IIpoBepsiemble npeAMeTHBIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTEJIbHOM IPOrPaMMBbI
pe3yabTara OCHOBHOT'0 00111er0 00pa3oBaHus
11 WCMOJIb30BATh MOHATHUS
1.2 pa3nuyatrh SBJICHUS MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX




JaHHOC (bI/ISI/I‘IeCKOG SIBJICHUEC

1.3

pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (DU3MYECKHX SIBICHHH B OKPYXKAlOIIEM MHpE, B TOM YHCIE
¢usnveckue SBICHHUS B MPUPOJE, NMPH 3TOM NEPEBOIUTH NMPAKTUUECKYIO 33aqady B y4eOHYIO, BBIICISATH

CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM ) (PU3NICCKUX SIBICHUI

14

OIIMChIBATh H3YUCHHBEIC CBOICTBa TENI H (1)I/I3I/I‘ICCKI/I6 SABJICHUS, HUCIIOJB3Yys (1)I/I31/ILIGCKI/I6 BCJIIMYMHBI, IIpU
OIMMCAHUU IIPABUIIBHO TPAKTOBATH (1)H3I/III€CKI/II71 CMBICJI UCTIOJIb3YCMBIX BCJIIMYUH, 0003HaYeHHS U CIUMHUIIbI
(I)I/ISI/ILICCKI/IX BCINYHH, HAXOOUTDH Q)OpMyHBI, CBA3bIBAIONIUC JTAHHYIO (I)I/ISI/I‘IGCKYIO BCJIIMYUHY C APYIr'UMHU
BCIIMYHMHAMHU, CTPOUTDH Fpa(i)I/IKI/I N3YUCHHBIX 3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUCCKUE SIBJICHUS U TIPOIIECCHI, UCIOJIb3Ysl M3YYCHHBIC 3aKOHBI, IPU
3TOM JIaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMAaTHICCKOE BRIPAKECHUE

1.6

OOBSACHATH (1)I/I31/I‘ICCKI/IG IMpoucCChl U CBOMCTBa TCJI, B TOM 4YHUCIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ IIPpaKTUKO-
OPUCHTHUPOBAHHOI'O XapaKTCpa: BbIABIIATL HNPUIUHHO-CICACTBCHHBIC CBA3H, CTPOUTH 00bsAcHeHHe n3 1 — 2
JJOTHYCCKHUX IIaroB ¢ MIOMOIIBIO 1-2 HN3YUCHHBIX CBOMCTBa (I)I/I3I/IquKI/IX HBJ'IeHHfI, (I)I/I3I/I‘ICCKI/IX 3aKOHa NJIn
3aKOHOMCPHOCTHU

1.7

pemaTth pacy€THble 3a7aud B 2 — 3 NeiCTBUA, UCIONIB3Ys 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 33/Ja4Ml 3alUChIBaTh KPATKOE YCIOBHE, BBIBIATH HEAOCTATOK
JAHHBIX JUISL PELIeHUs 3a/1a4M, BBIOMpATh 3aKOHBI M (hOpMYJIbl, HEOOXOAUMBIE /ISl €€ peleHHs], TPOBOAUTh
pacu€Thbl U CPaBHUBATH MOJIyY€HHOE 3HaUeHHe (PU3MYeCcKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrio3HaBaTb HpO6J’IeMI)I, KOTOPBIC MOXHO PCIIWUTH IIPpU ITOMOIINH (1)I/ISI/IT-IGCKI/IX MCTOOB, HCIIOJIb3Yyd
OIMMCAHUC HCCICIAOBAHUS, BBIACIIATH IMPOBEPACMOC IMPCAIIOJIOKCHNEC, OLUCHUBATH MNPABUIBHOCTL IMOPAJAKA
IMPOBCACHUA NCCICA0OBaHMs, 1CJIaTh BbIBObI

1.9

MIPOBOJIUTH OTIBITHI IO HAONIOJICHHUIO (PU3NYECKUX SBJICHUN MM (PU3NUYECKUX CBOWCTB Tel: (POPMYIUPOBATH
IIpOBEpsAEMBIE MPENIONOKEHHsI, COOUPAaTh YCTAHOBKY M3 MPEIOKEHHOTO 00OpYAOBaHUS, OMUCHIBATH X0
OmbITa M POPMYITUPOBATH BHIBOJIBI

1.10

BBIITIOJIHATE IMPAMBIC H3MCPCHUSA C HCIIOJB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB U JaT4YUKOB q)HSI/I‘IeCKI/IX




BEJIMYMH, CPAaBHUBATh PE3YJbTAThl U3MEPEHUII ¢ YUETOM 3a/1aHHOI a0COIOTHOI MOrPEIIHOCTH

1.11

MPOBOJNTH HCCIEAOBAHNUE 3aBHCHUMOCTH OJHOW (DPU3UYECKOW BEITUYHMHBI OT JPYTrOil C HMCIOJIh30BAaHUEM
MPSMBIX U3MEPECHUIA: IIAHUPOBATh MCCIIEAOBAHNUE, COOMPATh YCTAHOBKY U BBHITIONHSATH U3MEPCHHUS, CICIYS
MPETIOKEHHOMY IIJIaHy, (PUKCHPOBATH PE3YNIbTAThHI MOJYYEHHOW 3aBUCUMOCTH B BUC TaOIUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YIBTATAM UCCIEA0BAHUS

1.12

IpOBOAUTb KOCBCHHBIC H3MCPCHHUA (1)I/ISI/I‘I€CKI/IX BCIIMYHH: IIJIAaHUPOBATb H3MCPCHH, CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA HpeﬂHO)KCHHOﬁ HWHCTPYKIUU, U BBIYUCIISITh 3HAYCHUC BCIIMYNHBI

1.13

coOJIIOIaTh MpaBHJIa TEXHUKH OE30MTACHOCTH MPH paboTe ¢ 1a00paTOpHEIM 000pyIOBaHUEM

1.14

XapaKTCPpU30BaTh IMPHUHIUIIBLI HeﬁCTBHH HU3YUCHHBIX HpI/I60pOB U TCXHHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha HUX
OIMMCAaHUs, HCIOJb3Yysd 3HAHUA O CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX SBIICHUH W H606XOI[I/IMLIG @HSHHGCKHC
3daKOHOMCPHOCTH

1.15

pacno3HaBaThb IMMPOCTbIC TEXHUYCCKUC yCTpOﬁCTBa U U3MCPHUTCIIBHBIC HpI/I60pH o CXeMaM U CXEMATHYHBIM
PUCYHKAM, COCTABJIATH CXCMBbI DJICKTPUYCCKUX LIETEH C IIOCNea0BaTEeIbHBIM 1 napaJilIeJIbHbIM COCANHCHUCM
9JICMCHTOB, pa3jindasl YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB QJICKTPUYICCKUX Lernemn

1.16

MPUBOJUTH IPUMEPHI (HAXOJUTh MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOTO UCIOIb30BaHUs (PU3HUECKUX
3HAHUWA B TOBCEJHEBHOW >XU3HU JUIsl oOecrieuyeHus Oe30MacHOCTH MNpu oOpalleHuu ¢ mnpubopamu U
TEXHUYECKUMH YCTPOMCTBaMM, COXpAHEHUS 3[I0POBbSI U COONIOACHUSI HOPM 3KOJOTHYECKOTO TMOBEJIEHUS B

OKpY>Karollen cpenie

1.17

OCYHICCTBJIATH IMMOUCK HH(bOpMaL[I/II/I (I)I/I3I/I‘-ICCK01"O COZACPIKaHUA B CCTU I/IHTCpHeT, Ha OCHOBC HMMCHOIIUXCS
3HAaHUN U HYTCM CpaBHCHHUA OONOJHHUTCIBbHBIX HCTOYHHUKOB BBIICIATH I/IH(I)OpMaI_II/IIO, KOTOpasa ABJIACTCA
HpOTHBOpC‘-IHBOfI WJIA MOYKET OBITh HCI[OCTOBCpHOﬁ

1.18

WCIOJIb30BaTh MPHU BBIMOJIHEHUHM YYEOHBIX 3a/laHuil HayYyHO-TIONYJSPHYIO JIUTEpAaTypy (U3HUECKOTo
CoJlepKaHus, CIPABOYHBIE MaTepuaisbl, pecypcbl cetn VHTepHET; BiIajeTh NpUEMaMHU KOHCIIEKTUPOBAHMS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO




1.19

cO3/1aBaTb COOCTBEHHbIE IHCHMEHHbIE M KpaTKHWE YCTHbIE COOOIIeHUs, 0000mas uHPOpMAIUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOrO COAEp)KaHUS, B TOM UYUCJE MYOJIUYHO MPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM MCCIIEAOBATEIbCKON NEATENIbHOCTH, MPH 3TOM TIPAMOTHO MCIONb30BaTh W3YYEHHBIN
MOHATUIHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPe3eHTaIUeH

1.20

IIPU BBIMOJHEHUH Y9E€OHBIX TPOEKTOB U UCCIICAOBAHUM (PU3MUECKUX MPOIIECCOB paclpeneisiTh 00I3aHHOCTH
B T'pyIE B COOTBETCTBUM C IOCTABJIEHHBIMU 3aJjauaMH, CJIEAUTh 32 BBINOJIHEHMEM IUIaHA JIEHCTBUN U
KOPpPEKTUpOBaTh €ro, aJeKBaTHO OIIEHUBATb COOCTBEHHBIN BKJaJa B JESITEIbHOCTb I'PYIIIbl, BBICTPAaUBaTh

KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHG, MMPOsABJIAA TOTOBHOCTH paspCulaTb KOH(i)JH/IKTI)I

9 KJIACC
Kon nposepsieMoro IpoBepsieMble NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI 0CHOBHOI 06pa30BaTebHOIi POrPpaMMBbI
pesyJabTara OCHOBHOI'0 001Eero 00pa30BaHus
1.1 HUCII0JIb30BaTh N3YYEHHbIE TOHATHUS
1 2 pasiiniaTh ABJICHHUA MO0 ONMMCAHUIO X XAPAKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, AECMOHCTPHUPYIOIIUX
' NaHHOE (PU3NIECKOE SABJICHHUE
pacno3HaBaTh NPOSBIECHHE HM3yYEHHBIX (DPU3MUECKHMX SBICHHI B OKPYKAIOIIEM MHUpE, B TOM YHCIIE
1.3 (usMuecKye ABIEHUS B OPUPOJE, IIPH TOM MEPEBOAUTH MPAKTUUECKYIO 3a1ady B y4eOHYIO, BBIAEIATH
CyILECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3MUECKUX ABICHUI
OIMMCBIBATh U3YYCHHBIC CBOMCTBA TEI U (I)I/ISI/I‘ICCKI/Ie SABJICHUS, UCIIOJIB3Ys (1)I/I3I/IquKI/Ie BCJIIMYHHBI, ITPU
1.4 OINMMCAaHUN TIIPABUJIBHO TPAKTOBATH CbI/I?)I/ILIeCKI/H\/'I CMBICJI HCIIOJB3YEMBIX BCJIMYUH, O603HaquI/Iﬂ 158
' CIIMHUIIBI (PU3UIECKUX BEIMUYMH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (DU3HUCCKYIO BEJTUIUHY C
JAPYTUMH BETMYMHAMU, CTPOUTD TPadUKK M3YUCHHBIX 3aBHCHMOCTEH (DM3MIECKUX BEIUINH
15 XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MUECKHE SBIECHUS U IIPOLECCHI, HCIIONb3ys H3y4eHHbIE 3aKOHBI, IPH




OTOM JaBaThb CJIOBECHYIO (bopMYJ'II/IPOBKy 3aKOHAa U 3alMCbhIBAaTh €0 MAaTCEMATHUYCCKOC BhIPAXKCHUEC

1.6

OOBSICHATH (pU3MUYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYaI[Mi MPaKTHUKO-
OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPHUUYUHHO-CIICACTBEHHBIE CBA3H, CTPOUTH OOBSCHEHHE U3 2 —
3 JOTMYECKHUX MIaroB ¢ TIOMOLIbIO 2 — 3 M3yYEHHBIX CBOWCTBA (PU3MUECKUX SBJICHUHN, PU3UIECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH

1.7

pemars pacuéTHbie 3a7auyu (OMUparonIrecs Ha cUCTeMy M3 2 — 3 ypaBHEHHIA), UCHOJb3Ys 3aKOHBI H
(dbopMyIbl, cBs3bIBalOIINE (U3MUECKHUE BEIMYMHBI: HA OCHOBE aHajHM3a YCJIOBHS 3a/laydl 3alKChIBaTh
KpaTKO€ yCJIOBHE, BBISBISATh HEJOCTAIOLINE WM M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HE0OXOIUMBIE JUISl pEIICHUS, TPOBOAUTH PACUETHI U OIICHUBATHh PEATUCTUYHOCT MOMYYEHHOTO 3HAUCHUS
(bu3nuecKOil BETUYNHBI

1.8

pacCro3HaBaTb HpO6JICMI)I, KOTOPBIC MOXHO pPCHIUTH IIPU ITOMOIIU (1)I/I3I/I‘-ICCKI/IX MCTOAOB, HCIIOJIB3YA
OIMMCaHUC HCCICAOBAHUSA, BBIACIATH HPOBEPACMOC IMPEANOJIO0KECHUEC, OLUCHMWBATL IIPABHJIBHOCTL IOPAAKA
IIPOBCACHHNA NCCIICA0BAHMS, ACJIaTh BHIBOABI, MHTCPIIPETUPOBATE PE3YJIIbTAThI Ha6J'IIOI[€HI/H>'I U OIIBITOB

1.9

OpOBOAWUTL OIIBITBI IO H3.6J'IIOI[eHI/II-O (I)I/IBI/ILIGCKI/IX SBJICHUN WU (I)I/I3I/I‘-ICCKI/IX CBOIMCTB Te€I:
CaMOCTOATCIIbHO CO6I/IpaTB YCTAHOBKY U3 M30BITOYHOTO Ha60pa 060py,Z[OBaHI/I}I, OIIMChIBATb XO/ OIIbITa U
€T0 PC3YyJIbTATHI, (l)OpMy.]'II/IpOBaTB BBIBOJbI

1.10

IIPOBOJIUTH NMPH HEOOXOJMMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpeiensisl cpeiHee 3HaUCHHE U3MepSIeMOi
BeTMYUHBI ((DOKYCHOE paccTOosiHuE coOMparoleil TUH3bI), 00OCHOBBIBATH BHIOOpP crmocoba H3MEpEeHUs
(M3MepHuTEIHLHOrO MpUdOpa)

1.11

MIPOBOAUTH HCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH C UCIOIb30BAaHUEM MPSMbIX U3MEPEHUM:
IUIAaHUPOBATh HUCCIIEJJOBAHME, CaMOCTOSTEIbHO COOMpaTh YCTAHOBKY, (DUKCHPOBATh pPE3yJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUIU TpapuKOB, J€1aTh BHIBOJBI IO

pe3ysbTaTaM HCCIeA0BAHUS

1.12

OpOBOAUTE KOCBCHHBLIC H3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIIMYHH: IUIAHUPOBATHL U3MCPCHUA, CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATL HU3MCPCHUSA, CIICAYH HpCHHO)KCHHOﬁ HWHCTPYKIHWH,




BBIUMCIIATh 3HAYCHHE BEIUYMHBI U AHAJIU3UPOBATH IOJYYEHHBIE pe3yJbTaThl C Y4ETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUI

1.13

co0JIr01aTh MpaBmiIa TEXHUKH OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

pas3iindaTb OCHOBHBIC MPHU3HAKW H3YYCHHBIX (1)I/ISI/I‘ICCKI/IX MOHeHeﬁZ Mar€purajibHas TO4YKa, a0COJIIOTHO
TBépI[OG TCIIO0, TOYCYHBINM MCTOYHHK CBC€Ta, JIy4, TOHKasd JIMH3a, INIaHCTapHasd MOJCJIb aTOMa, HYKJIOHHAA
MOJCJIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh MPUHLMIIBI AEHCTBUSI U3yYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOW Ha
WX ONHCAHUS, WCIOJIb3ys 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBICHHHA W HEOOXOoIuMble (pru3myeckue

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMbI U CXCMATUYHBIC PUCYHKHU H3YUCHHBIX TCXHHYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX
HpI/I60pOB N TCXHOJIOTMYCCKUX IIPOLECCOB IIPpH PCHICHUU y‘le6HO'HpaKTI/I‘{eCKI/IX 3aJda4, OIITHYCCKHC
CXCMbI IJIA ITIOCTPOCHUA I/1306pa)KCHI/II71 B IINIOCKOM 3€pKaJIC U CO6I/IpaI-OH_IeI71 JIMH3C

1.17

MPHUBOANTH TMPHUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMEpax) MPAKTHUECKOTO HCIIOIb30BaHMS
(GU3NYEeCKUX 3HAHWUI B TMOBCEIHEBHOW JXWU3HU Ui OOCCIIEYCHHUs OE30MacCHOCTH TPU OOpalleHHH C
npubopaMH ¥ TEXHHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHUS 3J0POBbS M  COOJIIOJICHHS HOPM
HKOJIOTMYECKOT0 MOBEACHUS B OKpYXKaIOLIel cpene

1.18

OCYIIECTBJISATh TOUCK HWH(MOpMaIuu (U3HUECKOr0o cojepkaHus B ceTu VHTepHET, camMOoCTOSTEIhHO
dbopmMynupyss TOWCKOBBIA 3ampoC, HAXOAWTh IIYTH OMPEETICHUS JOCTOBEPHOCTH IOJyYEeHHOMN

I/IH(bepMaI_[I/II/I Ha OCHOBC MMCIOIITUXCA 3HAHUH U JOIIOJTHUTEIBHBIX HCTOYHUKOB

1.19

HCIIOJIb30BATh IIPHU BBINIOJIHCHUHA y‘-IC6HLIX 3aJIaHuM HAaYYHO-TIOMIYJIAPHYIO JIUTCPATYPY (I)I/ISI/I‘-ICCKOI‘O
COACPIKaHUsA, CIIPABOYHBIC MaTCpHUaAJIbl, pCCYPChI CCTU I/IHTepHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TCKCTAa, Hp606pa3OBaHI/I}I I/IH(I)OpMaI_II/II/I W3 OJIHOM 3HAKOBOM CHCTEMBI B APYT'yro

1.20

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALUU M3 HECKOIbKHX
HUCTOYHUKOB (U3UYECKOTO COAEpKaHMs, MNyOJUYHO TMPEACTABIATh pE3YyIbTaThl MPOEKTHOW WM

HCCIEA0BATENIBCKON JEATENbHOCTH, HPH 3TOM TI'PAaMOTHO HCIOJIb30BaTh WM3YYEHHBIM ITOHATHWHBIN




anmapar u3y4aeMoro paszaena (U3MKH M COIMpPOBOXKIATh BBICTYIUIGHHE MpE3EeHTalUel C¢ y4éTom

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IpU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (U3UYECKUX IPOILECCOB PaACIPEACIIATH
0053aHHOCTH B TPYIIEe B COOTBETCTBHH C MOCTABJICHHBIMH 3a/1a4aMH, CJICIUTH 32 BHITIOJHEHUEM IIJIaHA
JIeUCTBUI M KOPPEKTUPOBATH €r0, aJeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIAJ B JESATEIBHOCTH TPYIIIHL,

BBICTPauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, IPOSABIISAS TOTOBHOCTh pa3peliaTh KOHMINKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
paszena SeMenTa IIpoBepsiemble 3JIeMeHTHI COEePKAHUSA
®U3UKA U EE POJIb B IIOZHAHWM OKPYXXAIOIIEIO MUPA

11 ®dusuka — Hayka o mpupoje. SIBieHus npupoabl. Pusznyeckue sBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, FJIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE

12 ®dusnyeckue BenuuuHbl. W3mepenue Qusnyeckux BeauuuH. Ousnueckue npuOOpHI.
ITorpemHocTs 3MepeHnii. MexayHapoiHas CUCTEMa € IHHMI]
EcrecTBeHHOHay4HBIf MeTOJ| TO3HAHMs: HaOJIOJEHHWE, IMOCTaHOBKAa HAYYHOTO BOIPOCA,

13 BBIJIBUKEHUE THUIOTE3, HKCIEPUMEHT [0 MPOBEpKE THUIOTE3, OOBSACHEHHE HAOIJII0J1aeMOro

1 SABJIEHUSI

14 Onucanune GU3NYECKUX SBJICHUI ¢ MOMOUIBIO MOJIEIeH
[TpakTyeckue paboOTHI:
#Hi#HPar###l13Mepenne pacCTOSHUM.

15 HH#HPar#t#13Mepenne 00bEMa JKUIKOCTH U TBEPOTO Tela.
#HH#HParf##OnpeiesieHre pa3MepoB MalbIX TEIl.
#HiHPar##l3Mepenne TemnepaTypbl IpHU MOMOIIM KUAKOCTHOTO TEPMOMETpAa M JaTUMKa
TEeMIIepaTypbl

5 ITEPBOHAYAJIBHBIE CBEJIEHV S O CTPOEHUN BEIIIECTBA
2.1 #H##Par###CTpoenne BelecTBa: aTOMbI M1 MOJICKYJIBI, UX pa3Mepbl. OTBITHI, JOKa3bIBAOIINE




JUCKPETHOC CTPOCHUC BCIICCTBA

HiH##Par### ]| BuokeHne yacTull BemecTBa. CBsI3b CKOPOCTH ABM)KEHHUS YaCTUILL C TEMIIEPATYPOH.

22 BpoynoBckoe nBmxenue, muddysus
2.3 B3aunmopeiicTBie yacTHIl BEIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE
HH#HParf## ArperaTHble COCTOSIHUSL BEIIECTBA: CTPOECHUE TIa30B, JKUIKOCTEM M TBEPABIX
2.4 (KpHCTaUIMYECKUX) TeJI. B3aMMOCBS3b MEXKIY CBOWCTBAMH BEIISCTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJICKYIJIIPHBIM CTPOSHUEM
2.5 OCOoOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
26 #HPar###Onenka quamMerpa aToma METOAOM PsiIoB (C UcIoyib3oBaHueM (oTorpaduii).

#HH#HHPar###OnbIThl 1O HAOIIOICHUIO TETJIOBOTO PaCIIMPEHHSI Ta30B.
#H#HPar###OnbITEl 10 0OHAPY)KEHUIO IEHCTBHSI CUIJI MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 MexaHunueckoe ABIKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUKEHUE

392 ###Par###Cropoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBIDKCHHH. Pacuér mytu u
' BPEMCHH JIBHIKCHUS

33 SIBnenue uHepuMu. 3aKOH HHEpLUUHU. B3aumopaelicTBre Tel Kak MpUUMHA U3MEHEHUS] CKOPOCTH
' JIBUKEHHS Tell. Macca Kak Mepa MHHEpTHOCTH Tella

34 ###Par### InotHoCcTh BemecTBa. CBsA3h IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJT B €IUHHIIE
' 00BEMa BEIecTBa

3.5 Cuna xak XapakTepUCTHKA B3aUMOACHCTBUS TNl

3.6 Cuna ynpyroctd u 3akoH ['yka. i3mMepeHne criibl ¢ TOMOIIBIO JUHAMOMETPA

37 HiHPar###SIBnenne TaroreHus u cwia TsokecTd. Cuia TsDKECTH Ha JIpYrux InlaHeTax. Bec

Tena. HeBecomocTh




3.8

Cuna tpenus. TpeHue cKoIbXKeHHs U TPEHHE MOKOs. TpeHue B MPUPOE U TEXHUKE

3.9

#HiHParf##Crio)keHne CWI, HalpaBJIEHHBIX 110 OJTHOM NpsiMoil. PaBHOEHCTBYIOIIIAsT CHIT

3.10

[TpakTueckue paboThI:

OnpeneneHnue CKOPOCTH PaBHOMEPHOTO JBIDKEHHUs (IIapuka B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOr0 aBTOMOOWIS M Tak jaajuee). OmpeneneHue cpeiaHeldl CKOPOCTH CKOJIbKEHUS
Opycka WM IapukKa MO HaKJIOHHOW IiockocTH. OmpeseneHue MIOTHOCTH TBEPAOTO Tena.
OnbITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTh pacTshkeHHs (medopmanuu) MOPYKUHBI OT
MPHUIIOKEHHOM cuiibl. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJBKEHHS OT
Beca TeJla M XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnyeckne SBICHUS B npupoac: NpuMeEpbl ABMXKCHHUA C pa3JIMYHBIMHU CKOPOCTSAMU B JKUBOM 1

HEXUBOW NIPUPOJIE, NEMCTBUE CUIIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12

Texauueckue YCTpOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 JaBnenue TBEporo tena. CrnocoObl yMEHBIIECHUS U YBEIMUEHUS JaBJICHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUA r'a3a OT 00bEMa, TEMITEpPaTyphl
43 Ilepenaua paBieHuss TBEPABIMU TeJIaMH, SKMJIKOCTAMU U razamu. 3akoH [lackans.
' [THeBMaTHYECKHE MAIINHBI
44 3aBUCUMOCTh  JIaBJI€HHUS KHMJIKOCTM OT TIIyOMHBI. ['mapocratuyeckuii — mapajokc.
' Coobmaronyecs: cocyasl. I uapaBinyeckre MeXaH|u3Mbl
AtMochepa 3emnn u armocdepHoe AaBieHue. [IpHUUMHBI CyIIECTBOBAHMS BO3AYIIHOMN
4.5 o6onouku 3emu. OnbiT Toppudeniu. 3aBUCUMOCTb aTMOC(EPHOTO TaBIEHUS OT BBICOTHI HaJl
YPOBHEM MOPSI
4.6 W3mepenue armochepHoro nasieHus. [Ipubopsl 11 n3MepeHus: aTMocepHOro JaBIeHUs
4.7 JlelicTBUE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeN0. BeITamkuBaromas (apXuMeaoBa)




cuia. 3akoH Apxumezaa

4.8

ITnaBanue ten. Bo3nyxomiaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJie OT 00bEMa MOrpy)XKEHHOW B KUAKOCTh YaCTH
tena. OnpenelieHHe BBITAIKUBAIOMICH CHJIBI, JCHCTBYIOIIEH Ha Telo, MOTPY)KEHHOE B
KUAKOCTh. [IpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIICH CHIIBI, ACHCTBYIOLIEH Ha Telo B
KUAKOCTU, OT Macchl Tena. OMbIThL, AEMOHCTPHUPYIOIIME 3aBHCUMOCTH BBITAJIKHBAIOIIEH
CHWJIBI, IGMCTBYIONIEH Ha TEJO B KUIKOCTH, OT 00bEMa MOTPYKEHHOM B JKUKOCTh 4acTH Teja
U OT IUIOTHOCTH XuAKocTU. KoHCcTpynpoBaHue apeomeTpa WM KOHCTPYHPOBAHUE JIOJIKH U
ompezeneHue e€ rpy30no I bLEMHOCTH

4.10

du3nyecKkue SIBICHUSI B [npupoac: BJIMAHHC aTMOC(l)CpHOI“O JaBJICHHA Ha JKUBOI OpraHusm,

MJIaBaHUE PhIO

411

TexHuueckue  ycTpoOHCTBa:  COOOLIAIONIMECS  COCYIbl,  YCTPOWCTBO  BOJONPOBOAA,
T'MJPaBINYECKUI Tpecc, MaHOMETp, bapoMeTp, BEICOTOMED, MTOPLUTHEBOI HACOC, apEOMETP

PABOTA, MOITHOCTbD, SOHEPT'M

5.1 Mexanudeckas pabora

5.2 MexaHndeckass MOIIHOCTh

5.3 [IpocThie MeXaHU3MBI: pbIuar, 0J0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBeCHS pbIyara

54 [TpumeHeHue paBuia paBHOBECHS pblyara K OJIOKy

55 «30110TOC TIPaBMIIO» MexaHukH. KodduinueHT mojae3noro neicTBus MexaHu3moB. [IpocTeie
' MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHuumanbHast SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckast sHeprus

5.8 [Tonnas MmexaHu4deckasi SHEPrus. 3aKOH U3MEHEHUS U COXPAaHEHUsI MEXaHUYECKOM YHEPTruun




[TpakTrueckue paboThI:
5.9 #H#Par###Onpenenenne pabOTHl CHIIBI TPEHUS IPH PAaBHOMEPHOM JIBDKCHHHM TeJjla II0
' TOPU30HTAJILHONM MOBEepXHOCTH. MccnenoBaHue yciaoBHWil paBHOBecHs pblyara. 3mepenue
KII/] Hak1OHHOM MIOCKOCTH. M3yueHne 3aKkoHa COXpaHEHU MEXaHUYECKOW SHEPTUU
5.10 @u3nuecKue SIBICHUS B IPUPOJIE: PbIYAru B TEJIC YEIOBEKA
511 TexHu4yecKkue YCTpOMCTBa: pblYar, MOABMXKHBIA U HEMOABUKHBINA OJIOKH, HAKJIOHHAs
' IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY
8 KUIACC
Kox Kox
IIpoBepsiembIe 3JIEMEHTBHI COAECP/KAHUSA
pasznena 3JIeMEeHTAa
TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOECHHUs BenlecTBa. Macca n
6.1 pa3Mepbl MOJIEKYII. OnpITsl, IOITBEPK TAOIINE OCHOBHBIE IIOJIO>KEHHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUU
6.2 Monenu TBEpIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucraminueckue u
6 .
amop¢HbIe Tena
6.3 OOBbsicHEHME CBOHCTB Ta30B, KHJIKOCTeH M TBEPABIX Tel HAa OCHOBE IOJOXKEHUH
MOJIEKYJISIPHOKHHETHYECKON TEOPUU
6.4 CMauuBaHue U KanWUISPHbIE SIBICHUS
6.5 TemioBoe paclIupeHne U CKaTue




6.6

Temnepatypa. CBs3b TEMIIEPaTYpbl CO CKOPOCTHIO TEIIOBOTO JIBHXKEHUS YaCTHUIL

Buytpennsas sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH OSHEpruM: Teruionepenada Hu

0.1 coBepIeHHe paboThI
6.8 Bunel Teronepenayn: TeMmIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
6.9 KonngecTBo TeIuIoTel. Y AeibHas TEINIOEMKOCTD BEILIECTBA
6.10 TemiooOMeH U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OanaHca
6.11 [InaBrieHue 1 OTBEpAEBaHNE KPUCTAIIIMUYECKUX BEIIECTB. Y IeTbHAs TEIIOTa IUIaBIICHUS
6.12 [TapooGpazoBanne u  kouaeHcanus. HWcmapenume. Kunenue. VYaenbHas  Teriora
' napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT aTMOC(HEPHOTO JaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
6.15 [Mpunmuner  pabotel TemoBbix Aurareneid KIIJ[ TemmoBoro nBurarens. TeruoBble
' JIBUTATEU U 3allMTa OKPY>KaIOIIEH Cpeibl
6.16 3aKOH COXpaHECHHSI M TIPEBPAIICHIS SHEPTUU B TETUIOBBIX MIPOIECCcax
[TpakTudeckue paboOTHI:
#HH#HHPar###OnbITh IO 0OHAPYKEHUIO IEUCTBUS CHUIJT MOJIEKYJISIPHOTO IPUTSKEHUSI.
###H#Par###ONBITH IO BBIPAIIUBAaHUIO KPUCTAJIIIOB TIOBAPEHHOM COJIM MJIU caxapa.
6.17 HH#HPar#H###OnBITEL 10 HAOIIOJJCHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX

Tel.
H#HPar#H#Onpenenenye JaBieHUs BO3Ayxa B OaJuIoHe LINpHIIa.
HHHHPar#t##ONBITE, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT ero o0bEma u

HarpeBaHusd UK OXJIAXKIACHUA.




###Par### IpoBepka THIOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIIepaTyphl.

#H##Par###Habmonenne W3MEHEHUsT BHYTPEHHEH DHEpruM Telna B pe3yibTare
TeIIoTepeIadi U pabOThl BHEIIHUX CHII.

#H#Par###lccnenoBanue sBJICHUsI TEIUIOOOMEHA MPH CMENIMBAHMM XOJOTHON W ropsuei
BOJIBI.

#HPar###OnpeiesieHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOW MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITUITHHIPOM.

H#HPar##H#Onpenenenre yaelbHOW TEINIOEMKOCTH BELIECTBA.

#H##Par##HccrnienoBanue npouecca ucnapeHus.

H##HPar##H#Onpenenenrie OTHOCUTEIbHOM BIIaKHOCTH BO3/yXa.

H##HPar##H#Onpenenenye yaelbHOU TEIJIOTHI IIJIaBICHUS JIbJA.

du3nueckue SIBICHUS B npupoac: MOBEPXHOCTHOC HATAKCHHUEC U KAlIUJUIAPHBIC SIBJICHUA B

6.18 MpUpoJie, KpUCTaUIbl B mpupone, usinydenue ColiHIA, 3aMep3aHHue BOJIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHME POCHI, TYMaHa, UHEs, CHEra.
TexHuueckue  yCTpOWCTBA:  KamWUIAPbl, TNPUMEPbl  HUCIOJNb30BAHUSA  KPHUCTAIJIOB,
6.19 KHUJIKOCTHBIM TEPMOMETp, JaT4YUK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIUICHHs JIOMOB,

TUTPOMETPBI, ICUXPOMETP, MapoBas TypOuHa, IBUTaTeNlb BHYTPEHHETO CrOPaHMUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tell. J[Ba poja 3JeKTpUUECKUX 3apsi0B

29 B3auMoneiicTBue 3apspkeHHBIX Tell. 3akoH KyroHa (3aBUCHMMOCTB CHIIBI B3aUMOJAEHCTBHS
' 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEKY TEIAMN)

7.3 Onektpuueckoe noine. Hanpsox€HHOCTh 3nexkTpuyeckoro mois. [lpuHuun cynepno3unuu




AIIEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu »snekTpuueckux 3apsioB. DJIEMEHTApHBIN siekTpuueckuil 3apsia. CrpoeHue

4 aroma. [IpoBOIHUKY U TUIIEKTPUKH

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

76 OJIEKTPUUECKUI TOK. YCIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOro Toka. McrouHuku
' IIOCTOSIHHOT'O TOKa

77 JleiicTBHS ANEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOe, MAarHUTHOE). DJICKTPUUECKUN TOK
' B KUJKOCTSX M ra3ax

7.8 Onektpuyeckas uenb. Cuina Toka. DIEKTPUUECKOE HAIIPSKEHUE

7.9 ConpoTuBieHHe MPOBOJHUKA. Y IEIbHOE COIIPOTUBIIEHUE BEILIECTBA

7.10 3akoH OMa 1J1s ydacTKa Lenu

7.11 [TocnenoBarenpHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB

7.12 PaboTa 1 MOIIHOCTH 3MeKTpHuecKoro Toka. 3akoH /[xoyns — Jlenna

213 OneKkTpuueckue Lenu M NOoTpeOuTenu sieKTpuyeckoil sHeprun B ObITy. Koportkoe
' 3aMbIKaHUE

7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSTHHBIX MATHUTOB

7.15 MarautHoe rojie. MarHuTHoOE I10J1€ 3eMJIM U €T0 3HaUYeHUe JUIA )KU3HHU Ha 3eMIie

216 OmneiT OpcTena. MarHuTHOE MoJIE€ AIIEKTPUYECKOro TOKA. [I[puMeHeHne 21IeKTpOMarauToB B
' TEXHHKE

217 JlelicTBME MarHMTHOTO TOJIS HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb MTOCTOSHHOTO TOKA.
' Hcnonp30BaHue 3JIeKTpoIBUTaTeNIel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE

7.18 Onebitel @apazes. SABnenue snekTrpoMaruuTHoM uHAYKIUU. [IpaBuno Jlenna




7.19

OnektporeHepatop. CrocoObl MOTyYEHHUS DJIEKTPUUECKON SHEPruu. DJIEKTPOCTAHIMHM Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

7.20

[TpakTuyeckue pabOTHI:

OnbIThI 10 HAOJIIOJEHUIO 3JIEKTPU3ALUMU TeJl MHAYKLINEH U IPU COTPUKOCHOBEHUU.
HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKU U AUDIIEKTPUKU.

Coopka u mpoBepka padOThI INEKTPUUECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepeHue u peryJimpoBaHue CUIIbI TOKA.

W3mepenue u peryinpoBaHHue HaIllPsHKEHUS.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, UAYIIETO 4YEpe3 PE3UCTOp, OT CONPOTHBICHUS
pe3ucTopa 1 HaINpsKEHUs Ha PE3UCTOPE.

OnBIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUYECKOTO COIIPOTHUBIIEHUS TPOBOAHHUKA OT
€ro JJIMHBI, TUIOIIAIU MIONEPEYHOr0 CEYEHHs U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHUS HAINPSHDKEHUH MpPU IOCIEN0BATEIbHOM COEIMHEHUHU JIBYX
pesuctopoB. IIpoBepka mnpaBuia i CHIbl TOKa HIpPHU NapalieIbHOM COEIUHEHHUH
pesuctopoB. OrmpezneneHue padOThl 3JIEKTPUYECKOTO TOKA, HAYIIETO YEpe3 pPe3UCTop.
OmnpeneneHre MOITHOCTH AJIEKTPUYECKOTO TOKa, BbIIENIIeMOll Ha pe3ucTope. MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT HanpshkeHus Ha Hell. Onpenenenue
KIIJl narpesarens. MccienoBaHne MarHUTHOTO B3aMMOJEWCTBHS IOCTOSIHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO IOJsI IOCTOSTHHBIX MarHUTOB MpPHU MX OObEIUHEHUM U Pa3/IeIeHHMU.
HccnenoBanne neWCTBUS SJIEKTPUUECKOIO TOKa HA MArHUTHYIO CTpenky. OMbIThL,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJAEUCTBUS KAaTylIKA C TOKOM U MarHuTa oT
CWJIBI TOKa M HampaBleHUS TOKa B Karyiike. V3yueHue nedCTBUS MarHUTHOIO MOJS Ha
MPOBOAHMK ¢ TOKOM. KoHCcTpyupoBaHue u n3yuenue paboTsl anekTpoauratens. M3mepenue

KIIZI snekrpoaBurartelbHOW  yCTaHOBKH. OMBITBI 1O  HCCICJOBAaHUIO  SIBICHUS




AIIEKTPOMArHUTHOW HWHAYKIMM: HCCIEIOBAaHUE HM3MEHEHUI 3HAUYCHHUS W HaAIpaBIICHUS
MHAYKIIMOHHOTO TOKA
dusnueckue SBICHHUS B MPHPOJIE: ICKTPUUECKUE SBJICHUS B aTMocdepe, dJIEKTPUUYECTBO

7.21 KUBBIX OPTaHU3MOB, MArHUTHOE TI0JI€ 3eMJIH, APEi( MOIIOCOB, POIb MATHUTHOTO TOJIS JJIs
JKU3HU Ha 3eMJie, MOJISPHOE CUSTHUE
TexHUYECKHUE YCTPOMCTBA: DIIEKTPOCKOI, AaMmIepMeTp, BOJBTMETP, PEOCTaT, CUETYHK

2 99 DIIEKTPUYECKOM  DHEPruH,  AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HarpeBaTelbHBIC

' AIEKTPONPUOOPEl  (TIpUMEpBI),  ANEKTPUYECKUE  MPEAOXPAHUTENH,  DIEKTPOMArHUT,
AJIEKTPOABUTATENb ITOCTOSHHOTO TOKA, TEHEPaTop MOCTOSHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe TIEMEHTHI COJIEPIKAHHS
pasznena DIIEMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuyéra
8.2 OTHOCHUTEITBHOCTh MEXaHUYECKOTO IBUKECHUS
g 8.3 PaBHOMEpHOE NMPAMOIMHEHHOE IBIKEHHE
8.4 #i#Par###HepaBHOMepHOE TpsiMOJIMHEHOE JBHKeHUE. CpelHsisi 1 MTHOBEHHAas CKOPOCTh
' TeJa MNPy HEPAaBHOMEPHOM JIBHIKEHUH
8.5 Yckopenne. PaBHOyCKOpeHHOE MPSIMOJIMHEIHOE JIBUKEHUE
8.6 HH#HPar###CBoOoHOEe maneune. OnbITel [ anuies




#i#Par###PaBHOMEepHOE NBW)KEHHE 10 OKpyXHOocTH. Ilepwom u wactora oOparieHusl.

8.7 Jluneitnast u yriosas ckopocTu. LleHTpocTpeMHUTENbHOE YCKOPEHUE

8.8 ITepssiii 3akoH HploToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 #HiHHPar###] [pyuHIMI CyIeprO3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 HiHParfi##Cunia TpeHUs: cujaa TPEHUs CKOJIBKEHHS, CUJIa TPEHHUs IOKOs, IPYrue BUIbI
' TpeHUs

8.14 #i##Par###Cuita TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOPEHUE CBOOOTHOTO TaACHUS

8.15 JBuxenune mnnaHer Bokpyr Comnua. IlepBas xocmmueckas ckopocTs. HeBecomocTh u
' TeperpysKu

8.16 PaBHOBecue MarepuanbHOil Touku. AOGCOIIOTHO TBEPAOE TEIO

817 ##Par###PaBHoBecue TBEPAOro Tela C 3aKPETUIEHHOW OCBhIO BpalleHHUs. MOMEHT CHIIBL.
' Llentp TsHKECTH

8.18 Nmnynse Tena. U3meHnenue ummynbca. UMmysiabe cuiibl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 HiHPar###PeakTUBHOE ABUKEHUE

8.21 Mexanudeckas paboTa U MOITHOCTh

8.22 PaboTa cui TsHKeCTH, ypyrocTH, TpeHusi. CBsi3b SHEPTUU U pabOTHI

8.23 [ToTentmanpHas YHEPTUS TeJa, MOTHATOTO HAJ TOBEPXHOCTHIO 3eMITH

8.24 [ToreHunanbpHas SHEPTUs CXKATON MPYKUHBI

8.25 #i#HParf##Kunernueckas sHeprust. Teopema 0 KHHETUYECKOW YHEPTUU




8.26

HH#Par#H#H#3aKoH COXpaHEHUS] MEXaHUUYECKON SHEPTUH

8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHre CpeIHE CKOPOCTH CKOJBKEHHS OpYyCKa MM JABHXKCHUS IIAPUKA 110 HAKIOHHOM
wiockocTu. Orpe/ieNieHne YCKOPSHHUS Tejla PU PaBHOYCKOPEHHOM JIBUYKEHHUH 10 HAKIIOHHOM
IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBM)KCHHH 0€3
Ha4aJbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: eCliv MPU PaBHOYCKOPCHHOM JBHXKCHUHU 0€3 HaYalIbHOM CKOPOCTH ITyTH
OTHOCSITCS Kak psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME MPOMEXKYTKH BPEMCHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJbHOTO JaBJICHUS.
Omnpenenenne koddduimenTa TpeHus ckonbxeHus. OmnpeneracHue XECTKOCTU TPYKHHBL.
Omnpenenenne pabOThI CUIIBI TPSHHUS ITPU PABHOMEPHOM JIBU)KEHHH TEJa 10 TOPHU30HTAIBHOM
noBepxHocTu. OmpesenieHne pabOThl  CHJIBI  YIPYrOCTH TpU  THOABEME TIpy3a ¢

HUCITIOJB30BaHHUEM HCIIOABHIKHOI'O M ITOJABHUXKXHOI'O 0JIOKOB

8.28

du3znueckue SBICHUSI B npupoac: MNpUJINMBBI U OTIIMBBI, ABWXCHUC IIJIAHCT ConneyHoH
CUCTCMBbI, PCAKTUBHOC ABUKCHUC JKUBBIX OPTraHU3MOB

8.29

Texumueckne YCTpOﬁCTBaI CIIMAOMCTP, AATYUKU IIOJOXKCHHA, PAaCCTOAHHA W YCKOPCHUA,

pPaKeThI

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHBI

KonebarenbHoe JABHKCHUC. OcHOBHBIC XapPaKTCPUCTUKU KOJICOaHMIA: nepuon, 4Yacrora,

9.1
aMILTUTya
9.2 Matematuueckuil M TpPYKUHHBI MasTHUKU. [IpeBpallieHue sHEpruu Npu KojedaTeabHOM
' JIBYOKCHUHT
9.3 3aryxatomue Konebanusi. BoiHyxiennbie konedanus. Pe3onanc




Mexaandeckre BoiaHBL. CBOMCTBA MEXaHUYECKHX BOJIH. HponoanHe " MOIIEPCUYHEIC BOJIHEI.

9.4 JlnvHa BOJHBI U CKOPOCTh €€ pacmpocTpaHeHusi. MexaHndyeckue BOJIHBI B TBEPAOM Tejie,
ceificMrYecKHe BOJIHbI

9.5 3Byk. [')pomKkoCTb 1 BbICcOTa 3ByKa. OTpak€HUE 3ByKa

9.6 NHppa3Byk u yabpTpasByk
[TpakTuyeckune paboOTHI:
Onpeznenenne 4acTOTHI U MIEPHOA KOIEOaHUH MaTeMaTHYECKOTO MasiTHHKA.
Onpeznenenne 4acTOTHI U IIEPHOJa KOIeOaHUH IPYKUHHOTO MasTHUKA

9.7 HccnenoBanue 3aBUCMMOCTH Tlepuoja KOJeOaHWH MOABEIICHHOTO K HUTH TPy3a OT JUIMHBI
HUTH. VccnenoBanue 3aBHCHMOCTH TMEpHO/a KoJeOaHW MPYKUHHOTO MasTHUKA OT MacChl
rpy3a. IIpoBepka He3aBUCHMMOCTH TIepHOJia KOJeOaHHWI TIpy3a, MOABEIMICHHOTO K HUTH, OT
Macchl Ipy3a M KECTKOCTH MPYKUHBL. M3Mepenne yckopeHus cBOOOIHOTO MaIeHUs

0.8 dusnueckue sBICHHUS B MPHUPOJIE: BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3E€MIIETPSICEHUE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO

9.9 TexHuueckue ycTporucTBa: 3X0JI0T, UCIOJIb30BaHNE YIbTPa3ByKa B ObITY U TEXHHKE

10

OJIEKTPOMATHUTHOE TT1OJIE U QJIEKTPOMATHUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH

10.2 [[Ikasna 371eKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoHOBEIE CBOICTBA CBETa

104 [TpakTiueckue paboThI:
' W3ydeHue cBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa

105 dusnueckue SBICHUS B MPUPOJIE: OMOJIOTHYECKOE IeHCTBUE BUIUMOTrO, YIbTPaduOIETOBOTO
' Y PEHTTE€HOBCKOTO M3JTy4eHHH

10.6 TexHUYeCKHe YCTPOUCTBA: HCITOJIF30BAHHE AIIEKTPOMArHUTHBIX BOJH JIJISI COTOBOU CBSI3U




CBETOBbBIE ABJIEHW A

111 JlyueBast monens cBera. MicTouHMKM cBETa

11.2 [IpssMonmHEITHOE pacipocTpaHEeHNEe CBETa

11.3 Otpaxenue ceta. [nockoe 3epkano. 3aK0H OTpaKeHUs CBETa

11.4 ITpenomnenue cera. 3akoH npejgomieHus ceera. [loHoe BHyTpeHHee OTpa)XKeHHe CBeTa

11.5 Jlunza. Xop nydeit B TMH3E

11.6 Onrtuueckas cuctema ¢goToanmapara, MUKpOCKOIIA U TeJIecKomna

11.7 I'na3 xak ontuyeckas cucrema. bian3opykocTs U 1aabHO30PKOCTb

118 Paznoxenne Gemoro cera B criekTp. OnbiTel HeroToHa. CliojkeHHE CIIEKTPaIbHBIX IIBETOB.

' Jlucriepeust cBeTa
11 [TpakTryeckue paboOTHI:

#i#HParf##lccnenoBane 3aBUCUMOCTH YIJIa OTPAXXEHMs CBETOBOTO JIyda OT yrJja IaJeHusl.
#HH#HPar#t#13ydenne XxapakTepuCcTUK N300paKeHHs IIPeIMeTa B INIOCKOM 3epKaje.
#i#HPar###lccnenoBanne 3aBUCUMOCTH yTIila IIPEJIOMIIEHUSI CBETOBOIO JIydya OT yrJja MaJeHus

119 Ha IPAHULIE «BO3JYX — CTEKIION.

' #i#Par#t# lomyueHre n300paskeHUH ¢ TOMOIIBIO COOMparOIei TNH3BI.
#iHPar###Onpenenenre GOKyCHOTO pacCTOSHUS U ONITUYECKON CHIIBI COOMPAIOIIIEH JIMH3HI.
HH#HPar###ONBITHI 110 Pa3JI0KEHUIO OEJI0ro CBeTa B CIIEKTP.

HH#HPar####ONBITEL 10 BOCIIPUATHIO 1IBETA NMPEIMETOB MPU UX HAOJIIOJAEHUU uYepe3 LBETOBbIC
GUIBTPHI
11.10 ®dusnueckue sBieHUs B mpupoxae: 3atMmeHuss ComHna u JIyHBI, 1BeTa Tell, ONTHUYECKHUE
' aBiieHUs B aTMocepe (1BeT Heba, pepakuus, paayra, MUPax)
11.11 TexHuueckue yCTporucTBa: OUKH, MEPUCKOI, (hOoToanmapar, ONTHYECKUE CBETOBOIbI
12 KBAHTOBEBGIE SABJIEHUA




12.1

OmneiTel Pe3epdopna u mianerapuas Mmojenb atoma. Mojens aroma bopa

12.2 Hcnyckanue u norsionieHue ceera atToMoM. KBaHThl. JInHelyaTeie ClIEKTPbI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITydeHUs

12.4 Crpoenue aToMHOrO siipa. HykiioHHast Moienb aTOMHOTO siipa. M30Tonsl

12.5 PanuoaktuBHble npeBpaineHus. [lepuon nonypacnana aToMHBIX s€p

12.6 S nepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MACCOBOT'O YNCE

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cuntesa u nenenus auep. Mcrounukn sHeprun CosHua v 3BE311

12.9 SInepnas sHepreTuka. JleicTBUE palMOAKTUBHBIX H3JIy4YCHUHN Ha )KUBbIE OPTaHU3MBbI
[TpakTyeckue paboTHI:
HaOnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3TyYEeHHUS.

12.10 HccnenoBaHue TPEKOB: HM3MEPEHUE DHEPIUM YACTHIBI 110 TOPMO3HOMY IyTH (1O
¢dororpadusm).
M3mepenue painoakTuBHOro hoHa
®dusuyeckue SIBICHUS B MPUPOJE: €CTECTBEHHBIH PaIUOAKTUBHBIN (DOH, KOCMUYECKHUE JIy4H,

12.11 paZi0aKTUBHOE W3JIyY€HUE MPUPOJHBIX MUHEPAJIOB, JEHCTBUE PaJMOAaKTUBHBIX H3IyYEHHM
Ha OpPTraHu3M YeJIOoBeKa

12.12 TexHUUYeCKne yCTpONCTBA: CIEKTPOCKON, MHIMBUYalIbHBIN JO3UMETp, kKamepa BunbcoHa




MPOBEPSIEMBIE HA OI'D 10 ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Konx nposepsiemoro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHMS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOT0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

[Tonumanue ponu Gu3NKM B HaydyHOH KapTHHE MHpa; CHOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHHUNA O
3aKOHOMEPHOH CBSI3M M I03HABACMOCTH SIBICHHW MPUPOIBI, O POJIM AKCIEpUMEHTa B (HU3UKE, O
cucremooOpa3zyromeid ponu (U3UKH B PAa3BUTHUM ECTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00
9BOJIIOLMU (PU3UYECKUX 3HAHUN U UX POJIM B IIEJIOCTHON €CTECTBEHHOHAY4YHON KapTUHE MHUpa, O BKJIAJE
POCCHICKHX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHMs O BUJAX MaTepuu (BEIIECTBO U IOJIE), O JABMKEHUHU KaK crioco0e CyIIECTBOBaHMSI MaTepuH, 00
aTOMHO-MOJIEKYJIIPHOH TEOpUU CTPOEHMSI BEILECTBA, O (U3MYECKON CYIIHOCTH SIBICHUH HPHUPOJbI
(MeXaHMYeCKUX, TEeIJIOBbIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHME pa3iuyarh SBJICHHUS IIO
OMMCAHUIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOe
SIBJIGHUE; YMEHHE paclo3HaBaTh MPOSBIECHUE M3YUYEHHBIX (PU3NYECKUX SIBIICHUN B OKPYXKAIOLIEM MUDE,

BBIJIEJISISL UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

Bnanenne ocHOBaMU MOHSITHMHOTO arrapara 1 CUMBOJIMYCCKOTO S3bIKa (1)I/ISI/IKI/I N HUCIIOJBb30BaHUC HX
IJId peIICHUA y‘-IC6HBIX 3ala4;, YMCHHC XapaKTCpHU30BaATb CBOMCTBA TCI, (pI/ISI/I‘-ICCKI/IC SABJICHUA U
IIPOLCCChI, UCITIOJIB3YH (byHI[aMCHTaJ'ILHLIC 1 OMITMPHUICCKUC 3aKOHEBL

VYMeHre ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEI H (1)I/ISI/II-IGCKI/IC ABJICHUA, HWCIIOJIb3YyA (i)I/ISI/I'-IeCKI/Ie

BEJINYHHBI

Brnagenne ocHOBaMU METOJIOB HAy4HOTO IMO3HAHUS C YYETOM COOIIOJIEHUS MpaBUil 0€30MacHOro TPyaa:
HaOmoieHrne GU3NYECKUX SIBICHUN:




YMEHHE CaMOCTOSITENIbHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JAHHOTO Habopa 000pyI0oBaHUs
10 UHCTPYKIIMH, OTIMCHIBATh X0/ OMNbITA U 3aIMCHIBATH €r0 PE3yNbTaThl, (OPMYIHUPOBATH BHIBOIBL;
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI (PU3NYECKUX BEIIMYMH: YMEHHUE TUIAaHUPOBATh U3MEpPEHUS,
CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO WHCTPYKLHHU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATh MOJYyYEHHBIE PE3YJIbTAThl C YYETOM 3aJlaHHOM MOrPEUIHOCTH PE3yIbTaTOB
HU3MEpPEHU;

MPOBEJICHUE  HECIOXHBIX  OKCIEPUMEHTAIbHBIX  HMCCIEAOBAHUN;  CaMOCTOATENbHO  COOHMpATh
JKCIIEPUMEHTAJbHYI0 YCTAHOBKY M TIPOBOAMUTH UCCIEIOBAHHE IO HWHCTPYKIUH, MPEICTaBIAThH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BHJIE TAOIUI[ U TpadUKOB, YUUTHIBATH MOTPEIIHOCTH,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS

[lonnMaHme XapakTepHBIX CBOWMCTB (PM3UYECKUX MOJENel (MaTephalibHas TOYKa, aOCONIOTHO TBEPIOE
TCJI0, MOACIIN CTPOCHUSA TI'a30B, )KI/IIIKOCTef/'I nu TBépIH)IX TCJI, IJIaHETapHad MOJCJIb aToMa, HYKJIIOHHAas
MOJIETIb aTOMHOTO sI/Ipa) U YMEHHUE IPUMEHSTD UX JUIsl O0bSICHEHUS (PU3HUECKUX MPOLECCOB

YMenue oOBICHATH (I)I/I3I/I‘IGCKI/Ie IIpoHeCChbl U CBOMCTBa TCJI, B TOM YHCJIC MU B KOHTCKCTC CI/ITyaL[I/Iﬁ
MPAaKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa, B YaCTHOCTU, BBIABIATL INPUYUHHO-CICACTBCHHBIC CBA3U U
CTPOUTDH O0OBSICHEHHE C OHOpOﬁ Ha HU3YYUYCHHBIC CBOMCTBa (I)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemarbh pacuérHble 3a7aud (Ha 0a3e 2 — 3 ypaBHEHMI), MCHOJIb3Ysl 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIIHEC (1)I/ISI/I‘I€CKI/IG BCJIMYMHBI, B YaCTHOCTH, 3alIMCBIBATb KPAaTKOC YCJIIOBHC 3aJia4, BBIABJIATH
HEOOCTArOIMUE TaHHBIC, BI)I6I/IpaTI) 3aKOHbI 1 (i)OpMYJ'H)I, HGO6XO)II/IMBIC I eé pE€mICHUs, UCIIOJIb30BaTh
CIIpaBOYHBIC JAaHHBIC, ITPOBOAUTH paC'—IéTI)I N OLCHUBATH PCATUCTUYHOCTL IIOJIYYCHHOI'0O 3HAUCHUA
(bu3nuecKoil BEIWYUHBI, YMEHHE ONPENENATh Pa3MepHOCTh (U3UYECKON BENWYMHBI, MOJYyYEHHOU MpH

pEILIEHNH 3a/1a9u

YMmenue XapaKTCPU30BaTh MPUHIUIIBI JIENCTBUS TEXHHUUYECKHUX YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX
HpI/I60pOB, U TOPOMBIIIICHHBIX TCXHOJIOTMYCCKUX MPOLCCCOB MO HUX OIMMCAHUIO, HCIIOJIB3YsS 3HAHUSA O




CBOMCTBaX (bl/ISI/ILIeCKI/IX SIBJICHHUH U HCO6XO,I[I/IMBIC (1)I/I3I/ILI€CKI/IC 3aKOHOMCPHOCTHU

10

YMeHHe HCIONIb30BaTh 3HAHUS O (PU3MUYECKHX SIBICHUSX B IMOBCEIHEBHOW JKU3HU UIS OOECIICUCHHUS
0€30MaCHOCTH TIPU OOPAIICHUU C OBITOBBIMH MPUOOPAMU U TEXHUYECKHMHU YCTPOMCTBAMHU, COXPAHEHUS
30pPOBbSI U COOJIIOACHUS HOPM SKOJOIMYECKOTO IOBEIEHHMS B OKpY)KalOIled cpene; MOHHMaHHE
HEOOXOAMMOCTH  NPUMEHEHHUs  JOCTIDKEHHH  (U3MKM M TEXHONOTHH Uil  palMOHAIbHOTO

MIPUPOIONOIB30BAHUS

11

OneiT moucKa, mpeoOpa3oBaHUs M NpPEACTaBICHUS UHPOPMAMU (PUIUUECKOTO COJEPXKAHUS C
HCIOJIb30BaHUEM MH(OPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIyYeHHOM MH(OpMAIMK Ha OCHOBE UMEIOIIMXCS 3HAHWUN M JIOMOJHHUTEIbHBIX NCTOYHHKOB; YMEHUE
WCIIOJIb30BaTh MPHU BBIMOJIHEHUHU YYEOHBIX 3a/laHUi HAyYHO-TIONMYJSPHYIO JUTEPATypy (PU3UUYECKOTO
COJIep>KaHus, CIpPaBOYHBIE MaTepuajbl, pecypchl ceTu HHTepHeT; BinajeHue O0a30BbHIMH HaBBIKAMH
npeodpa3oBanus UH(GOPMALIUU U3 OAHON 3HAKOBOI CHCTEMBI B IPYT'yI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE
MMCEMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(POPMAIH U3 HECKOIBKUX UCTOYHHUKOB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'3 11O ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUYECKUE SBJIEHUA
1.1 Mexanunueckoe aBuxeHue. Marepuanbtas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD ABUKEHUS
12 PaBHOMepHOE 1 HepaBHOMepHOE ABMkeHue. Cpennssi ckopocTs. Dopmyria sl BBIYMCIEHUS CpeaHell ckopocTu: v = S/t
PaBHOMepHOE mNpsAMOIMHENHOE IBMXKEHHE. 3aBUCHMOCTh KOOPAMHATHI Teja OT BPEMEHHM B Cilydyae PaBHOMEPHOTO
MPSIMOJIMHEWHOTO JIBHKEHUS:
13 x(1)=x,+vt
['padku 3aBUCUMOCTH OT BpPEMEHHU MJid MPOEKIMH CKOPOCTH, MPOEKIMU TEepeMEIIeHUs], MyTH, KOOPAUHATHI MPH
PaBHOMEPHOM NPSIMOJIUHEHHOM JBUKEHUN
3aBUCUMOCThH KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MIPSIMOJIMHEMHOTO JIBUKEHUS:
2
Sl =V, * i+ * =
1.4 )= ve. T2
@opMynbl I TPOEKIUU TEePEeMEIEHUs, MPOSKIIMH CKOPOCTH U TPOEKIIMH YCKOPEHHUS MpPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBHKCHHH:




#2
s.(D=vp,t+a,-—.
' ' 2

U_\'('f) =Up, T a1,

a, (r)=canst,

5 o]

- “ =2
Usy Uiy 20,8,

['paduku 3aBUCUMOCTM OT BpPEMEHHM JJs HPOEKLUUU YCKOPEHMs, IMPOEKIUH CKOPOCTH, IPOEKLUUU MEepeMELICHMUS,

KOOpJAMWHATHI IIPHU PAaBHOYCKOPCHHOM HpﬂMOJ’II/IHef/'IHOM JABUM>KCHUN

CBO6OI[HO€ nagcHuc. (DOPMYJ'IBI, OIMIKCBIBAKOIIHEC CBO60,Z[HOC maJgCHuC TCjla II0 BCPTHUKAIU (,Z[BI/I)KGHI/IG TCJ1a BHHU3 HJIN

15 BBEPX OTHOCHTEIHHO IOBEPXHOCTH 3emin). ['paduky 3aBHCHMOCTH OT BPEMEHH I IPOEKIMHU YCKOPEHHS, IPOEKIUH
CKOPOCTH U KOOPAHWHATHI ITPH CBO6OI[HOM MMaJiICHHUU TCJIa I10 BEPTUKAIN
CKOpOCTH PABHOMEPHOI'O JIBMKEHUS TEJIA [0 OKPYXKHOCTH. Hanpasienne CKopoCcTH.
dopMyIa U1 BEIYUCIEHHS CKOPOCTH Y€PE3 PAAUYC OKPYKHOCTH M IIEPUOJ OOPAILCHHS:
_2mR
YT
HeHTpOCTpeMI/ITeHBHOC YCKOpPCHUC. HaHpaBJ'IeHI/Ie HECHTPOCTPEMUTCIIBHOT'O YCKOPCHMUA. CDOpMyJIa JJIsI  BBIYHUCIICHUSA
YCKOPEHHS:
16 . U
" R

dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaIeHHs:

Vo= ?




Macca. I[InoTHOCTB BCIIICCTBA. (DopMyJIa JJIs1 BBIYUCIICHUA ITJIOTHOCTH:

_m

p N
17 4
1.8 Cuna — BektopHas ¢pusudeckas BesnunHa. ClI0)KeHUe Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Brtopoii 3akon HerotoHa:

1.10 F=m-a

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHU TCJIa U BEKTOPA CUJIbI, HCﬁCTBYIOHleﬁ Ha TCJI0

Bzaumopeiictue ten. Tperuit 3akon HeroToHa:

F, ,=-F
1.11 21 12

TpeHI/Ie IMOKOS U TPCHUC CKOJIbKCHUA. CDopMyna JJI BBIYUCJIICHUA MOAYJIA CHUJIbI TPECHUSA CKOJIBXKCHUS:

F_=u-N
1.12 ®

Hedopmarnus tena. Yupyrue u Heynpyrue aepopmanun. 3akoH ynpyroi aedopmaruu (3akoH ['yka):

F=k-Al
1.13




1.14

BcemupHoe Tsarorenne. 3aKkoH BCEMHPHOTO TATOTCHUS:
My -1,
F=G 12
R
Cuiia TsbkecTu. Y CKOpeHue CBOOOIHOTO NaJCHUSI.
dopmyia s BBIYUCICHUS CHIIBI TSHKECTH BOJIH3H noBepxHocTH 3emin: F = mg.

JBmxenue manet Bokpyr Connia. [lepBas kocmuueckast ckopocTs. HeBecoMoCTh U meperpy3Ku

1.15

I/IMHYJ'IBC TCJIa — BCKTOpHAasA (1)I/I3I/ILI€CKa$I BCINYHHA.

=mi

HNmnynse cucremsl Tenr. U3sMeHeHue nmnyibca. MIMImynbse cuiibl

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:
D=nyUy +m, U, =const

PeakTuBHOE ABHKEHHE

1.17

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:
A=Fsoosa

Mexannueckas MOITHOCTB:

n=2
[

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. d)opMlea JUISL BEIYMCIICHHSI KUHETHYECKOM OHCPIUu:

H!Uz
E. ="

o2




Teopema o kuHeTHUECKOU dHEprun. Dopmyria IJis BHIYUCICHHUS TOTCHIIMAIIBHONW YHEPTUH TeJIa, IOTHATOTO
Haxa 3eMIIEN:

E,=mgh

MexaHnyeckas SJHeprusi:

E=E;.+E p
1.19 . .
3aKOoH COXpaHEHHUs MEXaHWYECKOM sHeprun. PopMyiia Jj1sl 3aKOHA COXPAHEHUSI MEXAaHHUYECKOM SHEPTHH B OTCYTCTBHUE
cun Tpenus: E = const.
[IpeBpalieHre MEXaHMUECKOM SHEPTHH MPU HATUYUH CUIIBI TPEHUS.
[IpocThie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.
Peruar. Moment cuitsl: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToaBuxHBIN 1 HeTOABWXKHBIN O0510KkU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmesﬂaﬁ
‘A"'H.I]_‘:EHH
[laBiienue TBEpIOTO TENA.
dopmyiia 11 BRIYUCICHUS JABJICHUS TBEPIOTO TeJla:
1.21 p= F
S

JlaBneHue raza. ATMOocepHOE 1aBJICHHE.




FI/I,I[pOCTaTI/ILIeCKOC AaBJICHUC BHYTPH KUJIKOCTHU.
dDopMyna AJIs1 BBIYUCIICHUS JAaBJICHUA BHYTPH JXUJIKOCTU !

P=Pgh+DPy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Popmyna uis ONpeAeTeHHs BbITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha Teno, MOrpyxEHHOE B
AKHUJIKOCTb WJIM Ia3:
1.23 -
F Arm. T PE v
VYcnosue niaBanus tena. [1naBanue cy10B U BO3ayXxoIlaBaHUE
Mexanunueckue kojeOaHUs. AMIUIMTYJa, NEPUOA U YacToTa Kojebanuil. dopmysa, CBA3BIBAIOIIAS YACTOTY M NEPHOA
KOJIeOaHU:
1.24
v = 1
T
1.25 MaremaTnueckuil U IpyKMHHbBIN MasiTHUKH. [IpeBpaliieHue s3Hepruu npu KojaedaTeaIbHOM JBUKEHUH
1.26 3aryxatomue Konedbanusi. BeiHyk1eHHble KojeOanus. Pe3onaHc
Mexanunueckue BoiHbI. [IpososibHbIE U TONepeuHble BOIHBL. J[1HA BOJIHBI M CKOPOCTh PACHPOCTPAHEHUs BOJHBIL:
1.27 h=v-T
1.28 3ByK. I'poMKOCTB U BBICOTa 3ByKa. OTpakeHHe 3ByKOBOI BOJHBI Ha IpaHuIle ABYX cpel. MH(ppa3ByK U yabTpa3ByK
IIpakmuueckue pabomoi
1.29 W3mepenune cpeqHeill IUIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBL, JKECTKOCTH MPYXHHBI; Kod(dduiMeHTa TpeHHs

CKOJIBXKEHUST;, paOO0THI CHIIBI TPEHHUSI, CHJIbI YIIPYTOCTH; CPEIHEH CKOPOCTH JIBMXKCHHS OpyCKa MO HAKJIOHHOM TUIOCKOCTH;




yckopeHusi Opycka MpH JIBUKEHHH [0 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl M Mepuoia KojeOaHui MaTeMaTH4ecKoro
MasiTHUKA; YacTOTHl U Meproja KoueOaHU Npy>KMHHOTO MasTHUKA; MOMEHTA CUJIBbI, JCHCTBYIOIIEro Ha pblyar; paboThl
CWJIBI YIIPYTOCTH MPU NMOABEME Ipy3a € MOMOIIBIO HEMOJBUKHOTO 0J10Ka; pabOThI CUJIBI YIPYTOCTH IIPU MOIbEME Ipy3a C
MOMOIIbIO TOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHUJIBI OT 00bEMa MOrpYKEHHOW YacTH Tela M OT IUIOTHOCTU KUIKOCTH,
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CUIIBI OT MACChl Tella; CUJIbl TPEHHSI CKOJIbKEHUSI OT CHJIbI HOPMAJIbHOTO JaBJICHUS U OT
pOJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHU AeGopMalliy NPY>KUHbI; YCKOpeHHs Opycka
OT yIVIa HAKJIOHA HAMpaBISAIOLIEH; Mepuoja (4acToThl) KOJeOAHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; HEpUoAa
KoJie0aHu MPYKMHHOTO MasTHHKA OT MacChl Tpy3a M >KECTKOCTH TMPY>KUHBI; MCCIEI0BAaHUE HE3aBUCUMOCTU TMEpHOa
KoJie0aHUI HUTSHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

Qusuueckue s61eHUs 6 npupooe: NPUMEPHl IBUKEHUS C Pa3IMUYHBIMH CKOPOCTSMHU B YKUBOM M HEXKUBOHM Npupoe,

IIGI\/JICTBI/IG CHJIBI TPCHHUA B MPUPOAC U TCXHUKEC, ITPUIIUBLI U OTJIMBBI, IBUKCHUC IIJIAHCT CosHeyHon CHUCTCMBbI, pPCAKTHBHOC

1.30 JBI)KEHUE JKUBBIX OPTaHW3MOB, PBIYard B TEJIE YEIOBEKA, BIUSHHE aTMOCPEPHOTO MAaBIICHHS HA JKUBOW OpPTraHU3M,
TUTaBaHUE PBIO, BOCTIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIOMJIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSIHUSI U YCKOPEHHUS, AUHAMOMETp, MOJIIUITHUKH,
131 pakeTbl, pblYar, MOJBW)KHBIM U HENMOJBMKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXaHHU3MbI B OBITY,
' cooOuiaromuecst cocyibl, YCTPOMCTBO BOJONPOBOJAA, THUIPABIMYECKUI TNpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY M TEXHUKE
2 TEIUJIOBBIE ABJIEHU S
21 OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKONH TEOpUM CTPOEHHMs BeliecTBa. Mojaenu TBEPAOTo, >XKUAKOTO U
' ra3o00pa3Horo coctossHui BeniecTsa. Kpucramnueckue u aMmopgHble Tena
2.2 JIBmkenne yactull BeniectBa. CBA3b CKOPOCTH JABMXKEHHSI YaCcTHUI] C Temreparypoil. bpoyHoBckoe nBmxenue, muddysus
2.3 CMauuBaHue M KalWUISIPHBIE SIBICHUS
2.4 TemioBoe paclIupeHNe U CHKaThue
2.5 TennoBoe paBHOBECHE




2.6 BryTtpennsis sneprus. Pabora u Teronepeaava kak crocoObl K3BMEHEHHSI BHYTPEHHEH SHEPT U
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE
Harpesanue u oxnaxaenue ten. KoaudecTBo TemnoTel. Y AelibHas TeIIOEMKOCTh:
2.8 O=cm(t,~t,)
3aK0oH COXpaHEHUsl YHEPTUU B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTO OajlaHca:
2.9 Q1 +Qg +..=0
Ucnapenne m kKoHaeHcauus. M3MeHeHHWe BHYTpPEHHEH SHEpPruM B MPOLECCE HMCHNAPEHUs] M KOHJeHcanuu. Kunenue
2.10 JKUJIKOCTH. Y JIeNIbHas TerioTa nmapoobpazosanus: L = Q/m
211 BnaxxHocTs Bo3myxa
[1naBnenue u kpuctammzauus. Mi3MeHeHne BHyTpEHHEW SHEPIUM IIPH IJIABJIEHUH U KPUCTAILTM3ALMH. Y IeJIbHAs TeIioTa
MIJIaBJICHHS:
2.12 =9
m
213 BHyTpeHHsIst SHEpTrHsl CrOpaHus TOIUIMBA. Y JIelibHAasl TEIUIOTa CropaHus Torusa: = Q/m
2.14 [Tpunummns! pabote! TeroBbix aurareneil. KI1J[ rerioBoro asuraresns
Ipaxmuyeckue pabomul
2.15 N3mepenne yaenbHOM TEMmI0EMKOCTH METAJUTMYECKOTO [IMIMH/IPA; KOJMYECTBA TEIJIOTHI, OJYY€HHOT'O BOJIOM KOMHATHOM

TCMIICPATYyPhbI (bHKCHpOBaHHOﬁ MacCCbl, B KOTOPYIO OIIYIICH HAar peTBIﬁ OUIMHAP; KOJIUYCCTBA TCIJIOTHI, OTAAHHOTO




Harp€TbiM HUJIMHAPOM, IIOCJIC OITYCKaHHA €TI0 B BOAY KOMHATHOH TEMIICPATYPHI, OTHOCHUTCIIBHOM BJIAXKHOCTH BO31yXa,
y,I[CJIBHOI}'I TCIJIOTHI IIJIaBJICHUSA JIbJA. I/ICCJ'IG,Z[OBaHI/Ie HN3MCHCHUA TEMIICPATYpPhl BOJABI IIPH Pa3JIMYHBIX YCIIOBUAX; ABJICHUSA
TermaooOMeHa IIpyu CMCIIUBAHUHU XOJ'IO,I[HOfI n ropﬂqeﬁ BOJBI; IIponecca NCIIapCHUA

Duzuueckue s161eHUs 8 NPpUpoOe: TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIIbI B IPUPOJIE,

2.16 usnydenue ColHIla, 3aMep3aHne BOIOEMOB, MOPCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KanWUISIPbl, MPUMEPHl KMCIOJIB30BAHUS KPUCTAIIOB, >KUIAKOCTHBIA TEPMOMETpP, HATUYUK
2.17 TEMIEPaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHa, ABUTaTelb
BHYTPEHHETO CrOpaHus
3 DJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 DnekTpuzanus Tei. [[Ba Buja 3IeKTpUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia
34 OnekTpuueckoe mone. Hanpsok€HHOCTH snekTpuueckoro mois. [IpuHIMN cyneprno3unuu 3JIeKTpUYECKUX Tolel (Ha
' KauyeCTBEHHOM YpPOBHE)
35 Hocurenn snextpudeckux 3apsanoB. [lelicTBHE SJIEKTPUUECKOTO TOJA Ha JJIEKTpHUeckue 3apsanbl. [IpoBomHuku u
' JUDIIEKTPUKH
[TocTostHHBIM 3neKkTpuyecKuid ToK. JleicTBus anekTpuieckoro Toka. Cumna toka. Hanpsbkenue.
36 I=qg/t,U=A/q
DIIEKTPUUECKOE COTIPOTUBIIEHUE. Y ACIBHOE AIEKTPUIECKOE COMTPOTHBIICHHE:
3.7 R =pl/S
3.8 3akon Oma ayis yyactka anekrpuyeckoi nernm: | = U/R




ITocaenoBareapbHOE COCAUHEHHE IIPOBOAHHKOB:

I, =1,. U=U,+U,. R=R, +R,

3.9 [TapannenbHOE COEAMHEHHE IPOBOJIHUKOB PABHOTO COITPOTUBIICHHUS:
U=U;I=1+L;R=21.
CwMeniaHHble COEIMHEHUS TPOBOHUKOB
310 Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I"-R-t
3.12 OnbIT OpcTena. MarHuTHOE MOJe NPSIMOTO MPOBOAHUKA C TOKOM. JINHUM MarHUTHON MHAYKIIMU
3.13 MaruauTHoe noJje IMOCTOSHHOr0 MarauTa. B3anmoielicTBre MMOCTOSTHHBIX MarHUTOB
3.14 JleiicTBre MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne 351eKTpoMariuTHON nHAyKuu. [Ipasuino Jlenmna
Ilpakmuueckue pabomol
N3mepenne 3meKTpuYecKoro COMPOTHUBIICHHUS PE3UCTOPA; MOITHOCTH SJEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUIECKOTO
TOKa.
3.16

HccnenoBanune 3aBUCMMOCTU CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JAMIIOUYKa), OT HAINpPSKEHHs Ha
KOHI[aX MPOBOJHMKA; 3aBUCUMOCTH COINPOTHUBIEHUS OT JJUHBI MPOBOAHMKA, IJIOLIAJAM €ro IOMNEpPEeYHOro CEYEHHsS U
YJI€IIBHOTO CONPOTUBJICHHUS.




HpOBepKa ImpaBujia JJI SJIEKTPUICCKOro HaIPsXKCHU IIPU IMOCICA0BATCIbHOM COCAMHCHUU ITPOBOJHUKOB; IpaBujIa IJId
CHJIBI DJICKTPHUYCCKOI'0 TOKaA IIpH mapaJuiCIbHOM COCAMHCHUHU ITPOBOJHUKOB (pe3I/ICTOpr n naMnqua)

Dusuneckue A6/1eHUs 8 npupode.‘ SJICKTPHUYCCKUC ABJICHHA B aTMOC(bepe, SJICKTPHUYCCTBO XUBBIX OPraHU3MOB, MAIrHUTHOC

317 noJie 3eMJIH, Ipeiid MOTFCOB, POIh MATHUTHOTO TOJIS JUIS )KU3HU Ha 3eMIIe, TTOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIIEPMETpP, BOJIETMETP, pPEOCTaT, CYETYUK OICKTPUUYECKOW SHEPTHH,

3.18 AJIEKTPOOCBETUTEINILHBIC TPUOOPBI, HArpeBaTENbHBIC AIICKTPOIIPUOOPHI (IIPUMEPBI), IIEKTPUUYCCKHE MPEIOXPAHUTEIIH,
AJIEKTPOMATHUT, AJIEKTPOBUTATEIb TIOCTOSIHHOTO TOKA, TEHEPATOP IMOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHbBIE BOJHBL [1Ikara 3J1eKTpOMarHUTHBIX BOJTH

3.20 JlydeBast Mmojieib cBeta. [IpsMoIuHeHOe pacipoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucnepcus ceerta

3.24 Jlunza. Xop nyqeit B mua3ze. DokycHOE paccTossHUE JIMH3bI. OnTryeckas cuia iun3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoOopsl
IIpaxmuyeckue pabomol
###Par###I3MepeHne ONTUYECKOW CHIJIBI COOMparolel JMH3BL, (DOKYCHOTO pPACCTOSHHS COOMpAaroIiel JTuH3BI (10
CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa U H300pKEHUs, KOT/Ia MPEAMET PACIIOJIOKEH B TBOMHOM (OKyce), ToKa3aTes

3.26 MIPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanue CBOWCTBA M300paXeHUsS, TMOJYYCHHOTO C TIOMOIIBIO COOMpAromiel JMH3bI; W3MEHEHUS
(OKYCHOTO PAaCCTOSHUS JBYX CIIO)KCHHBIX JIMH3; 3aBUCHMOCTH yIJIa MPEIOMJICHHST CBETOBOTO JIyda OT YIJia MajCHHs Ha
TPaHUIIE «BO3ITyX — CTEKIIO»

3.7 Qu3zuueckue saenrenus 8 npupode. 3atMmenus Connua u JIyHbl, 1[BeTa Tel, ONTHYECKHUE sBIEHHS B aTMocdepe (1BeT Heba,

' pedpaxius, paayra, MUPaK)
3.28 Texuuueckue ycmpoticmea. 09KH, IIEPUCKOT, (poToarmapar, ONTHIECKAE CBETOBOIBI




KBAHTOBGIE ABJIEHUS

4.1 PagunoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbda-u 6eTa-pacnana

4.2 Omnpbitel Pezepdopaa no paccesiauto anbba-yactuil. [LnanerapHas Moaesib aToma

4.3 CocraB aToMHOrO sigpa. M30TOIBI

4.4 [Tepron nmosypacraaa aTOMHBIX siIep

4.5 SnepHblie peakiuu. 3aKOHBI COXPAHESHUS 3aPsIOBOTO U MACCOBOTO YHCEI

46 Qusuueckue sA61eHUsL 8 Npupode: SCTECTBCHHBIN PaJMOAKTUBHBIN (POH, KOCMHYECKUE JIYUH, PAJIUOAKTUBHOEC H3ITydCHUC
' IIPUPOJHBIX MUHEPAJIOB, IEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUI HA OPraHU3M 4YE€JI0BEKa

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKOI, MHAUBUAYaIbHbIN H03UMETp, Kamepa BuiibcoHa, saepHas sHepreTHKa
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