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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMSI
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMBbl, IIPEICTABICHHBIX B
OI'OC 000, a Takxke c¢ yuy€toM deaepanbHOH paboueil MporpaMMbl
BocnuTanus u Konnenmuu npenogaBanus yaeOHOro npeamera «Dusukay.

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOU MPOrpaMMbl, IPEICTABICHHBIX B
OI'OC 000, a Ttakxe c yderoM (enepanbHO padoyell MNporpaMMbl
BOCIIUTAHUS U KOHIEMIINH MIPENogaBaHusl yaeOHoro npeamera « Du3nukay.

Copepxanue mporpamMmbl MO (U3MKE HampaBiIeHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW IPaMOTHOCTU OOYYalOIMXCSl M OPraHU3ALUI0 H3yYEHUS
Gu3NKK Ha NEeATeTbHOCTHONW OocHOBe. B mporpamme mo ¢usmke yuuTHIBAIOTCS
BO3MOKHOCTH y4eOHOTo npeamMera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM W METalpeaMETHBIM pe3ysibTaTaM OOydeHus, a
TaK)K€ MEXKIIPEJIMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30oBaHuUs.

[Iporpamma 1o (u3uKe yCTaHABIMBACT pacCHpeeieHHe Y4yeOHOTro
Marepuasiia Mo rojaM oOydeHus (IO Kjaccam), MpejaracT MNpPUMEPHYIO
MOCIIEOBATEILHOCTh HM3yYEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
IPEIMETHOrO COJIEPKaHUs U yUETe BO3PACTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUS METOAMYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU padoUdell MpOrpaMMBI 10 y4eOHOMY MTPEAMETY.

du3uka SABIAETCS CHUCTEMOOOPA3YIOUIUM JJIsi  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, IOCKOJbKY (PU3NYECKUE 3aKOHbI JI€KaT B OCHOBE
IIPOIICCCOB W SIBJICHWM, HM3y4acMbIX XHUMHEH, OHOJIOTHEH, acCTpOHOMHEH W
¢dusnueckoil reorpadueii, BHOCHUT BKJIaJ B E€CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEIOCTaBIsET HauOoliee SICHbIE OOpa3lbl MNPUMEHEHUS HAyYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (GU3UYECKOT0 00pa30BaHMS B CTPYKType OOIIEro
oOpa3oBaHMs COCTOUT B ()OPMUPOBAHUM €CTECTBEHHOHAYYHOW IPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE TMpEIINojaracT OBJaJCHUE
CJIEYIONMMU KOMIETEHTHOCTAMH, XapaKTePU3YIOIMMUA €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSCHSTH SIBIICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICIOBAHMS;

e HUHTEPIPETHPOBATH JAHHBIC W MCIOJIH30BaTh HAYYHBIC JOKA3aTEIHCTBA

JUTSI TIOJTYY€HUS BBIBOJIOBY.

Henu wm3yueHuss (U3UMKM HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
ompeseeHbl B KOHIICTIIIMY TPENoAaBaHusi ydeOHOTro mpenmera «Du3nukay B
oOpa3oBarenbHbIX oOpranu3anusx Poccuiickoit @Dexnepanuu, peaTu3yOmux
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTPAMMBI.

Henu uzyuenust Pu3nKu:

e TMpHOOpETEHHE HWHTEpeca W CTPEeMJICHHs OOYJarolMXCs K HAyYHOMY
U3YYCHHUIO TIPUPOIBI, Pa3BUTHE WX HHTCIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEM;

e Dpa3BUTHE TMPEACTAaBICHHUM O HAydHOM METOJ€ T[O3HaHUSA U
(GbopMHpOBaHKE HCCIIENOBATEILCKOIO OTHOIICHUS K OKPYXaroUuM
SBJICHUSIM;



(dopMUpOBaHKE HAYYHOTO MHPOBO33PEHMS KaK pe3ysibTaTa M3yueHUs
OCHOB CTPOCHHsI MaTepuu U pyHTaMEHTaIbHBIX 3aKOHOB (PU3HUKY;
dbopMHpoOBaHKE MIPEACTABICHUA O PO (PU3UKK NIl Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymen
poeCCUOHATEHOMN JeATeILHOCTH, CBA3aHHOU ¢ (PU3HKOM, TIOJITOTOBKA
K JanbHeneMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

]_IOCTI/I)KGHI/IC OTHX ueﬂeﬁ IIporpaMmesl 110 (1)1/131(11(6 Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTcs PCHICHUCM CIICAYIOIUX 3aa4:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, 3JIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
ABJICHUSIX;

npuoOpeTeHNEe YMEHUI ONMUCHIBATH U OOBSICHATH (PU3NUECKUE SBICHUS
C MCIOJIb30BaHUEM IIOJyYECHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHs NPOCTEHIINX pacyeTHBIX 3aJad ¢
HCIIOJIb30BaHUEM (u3nuecKux MOJIEIIEH, TBOPUYECKUX U
IPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaONI0AaTh NPUPOJHBIE SIBICHUS U BBINOJIHATH
OMBITHI, JJAOOPATOPHBIE PA0OTHI U IKCHEPUMEHTAIBHBIE HCCIEAOBAHUS
C UCIOJIb30BaHUEM U3MEPUTENBHBIX TPHUOOPOB;

OCBOEHME TMpueMOB paboThl ¢ HHpOpManmend  (HU3HYECKOTOo
COJIepKaHusl, BKJIIOYAss MH(OPMALMIO O COBPEMEHHBIX JOCTHXKEHHUSAX
(U3MKH, aHAIN3 U KPUTUYECKOE OLICHUBaHUE UH(OpMALINY;
3HaKOMCTBO cO  chepamu  npodecCHOHATBHOW  JESTENbHOCTH,
CBA3aHHBIMM C  (DU3UKOH, U  COBPEMEHHBIMH  TEXHOJOTHSMH,
OCHOBAHHBIMU Ha JOCTUKEHUAX (PU3UUECKON HAYKH.

OOmiee YMCIIO YacoB, PEKOMEHIOBAHHBIX [JIi HM3y4yeHUs] (PU3UKH Ha
6a30BoM ypoBHE, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kkjacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B
HEJICITIO).

[IpennaraeMelii B mporpamMme 1o (Gpu3MKe MepeueHb Jad0opaTopHbIX padoT
W OIBITOB SBISETCS PEKOMEHIATCIbHBIM, YYUTENb JelIaeT BBIOOp TIpH
IIPOBEJICHUH JIA0OPATOPHBIX PaOOT M OIBITOB C YYE€TOM WHIWBHIYaIbHBIX
0COOCHHOCTEH  OOydYalolmMXcs, CIHCKAa OKCIEPUMCHTAIBHBIX  3aJaHUMH,
peajaracMbIX B paMKaX OCHOBHOI'O TOCYJIapCTBEHHOI'O 3K3aMeHa IO (DU3HKE.



COILEPKAHUE OBYUYEHUA

7 KJIACC
Du3uKa u e€ poJib B IO3HAHUM OKPYIKaI0LIero Mupa.

®usuka — Hayka 0 npupoze. SBienus npupoapl. OU3NUecKUe SBICHHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznyeckue BenuuuHbl. M3mepenne ¢usnueckux BenuuuH. Ousmueckue
npubopsl. [lorpemnocTs u3mepennit MexryHapoaHas CUCTeMa €UHHUII.

Kak ¢usuka wu J[pyrue ecTecTBEHHbIE HAyKH H3Y4yaloT MIPUPOY.
EcTecTBeHHOHAyuUHBI METOJ| MO3HAHUS: HAOJIOJCHHE, TTOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABM)KCHUE THUIIOTE3, OHKCIHEPUMEHT MO NPOBEPKE THUIOTES,
oObsicHeHHe Habmomaemoro sBiaeHus. Onucanue (U3NYECKUX SBICHUU C
ITIOMOUIBIO MOJIEIEN

Jlemoncmpauuu.

1. MexaHHW4YecKue, TEIIOBbIC, 3JIEKTPUYECKHE, MarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyueckue NpudOPbI U NPOIEaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM
U 1IU(GPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimol.

OnpeneneHre UeHbI JeIEHUS KAkl K3MEPUTEIBHOTO Mprudopa.

N3mepeHne pacCTOsIHUMN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO Tea.

Onpenenenue pa3MepoB MaJlbIX TEN.

N3mepenue Ttemneparypbl NpHU MOMOIIU KUIKOCTHOTO TEPMOMETpPA U

JaTYuKa TEMIEpPaTyphl.

6. IIpoBeneHue rcciieOBaHUS M0 MPOBEPKE THUIOTE3bI: TATIBHOCTD MOJIETA
mIapyka, MYyIMIEHHOTO TOPU30HTAJIbHO, TEM OOJIblle, 4YeM OoJIblie
BBICOTA ITyCKa.
IlepBoHauya/bHBIE CBEICHNUSI 0 CTPOCHHUH BelecTBA.

Crpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, UX pa3mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBikeHne dacTtul, BemiecTBa. CBsA3b CKOPOCTH JBHXKCHHUS YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nprxenue, nuddysus. BzaumoaeiictBue yacTuiy
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH W
TBEPJbIX (KpUCTALTNYECKUX) Tel. B3aUMOCBSI3b MEXK]ly CBOMCTBAaMU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSIX M HUX ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco00EeHHOCTH arperaTHBIX COCTOSTHUM BO/IBI.

Jemoncmpayuu.

1. HaOmonenune 6poyHOBCKOTO ABHKEHHUSL.

2. HaGmronenue nuddysun.

3. HaGmronenune  siBieHMiA, OOBACHSIONIMXCS  MPUTSHKECHUEM WA

OTTAJIKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnsie pabomel u onvimot.

1. Ouenka JAuameTrpa aromMa METOJOM PsiIoB (C  HMCHOJB30BaHUEM

dotorpaduii).

2. OmbITHI 110 HAOJIOIEHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO TEUCTBUSI CHJI MOJICKYJISIPHOTO TIPUTSHKCHUS.

JIBH:KEeHMEe U B3AUMOIEeCTBHE TeJl.

LANESEE ol e



Mexanndeckoe ABUXKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHUU. Pacuer myTu u
BPEMEHHU JIBUKECHUS.

SBneHne MHEpUMHU. 3aKOH MHEPLUU. B3auMoneicTBUE Tel Kak MpUYMHA
W3MEHEHHSI CKOPOCTH [IBHDKEHHUSI Tell. Macca Kak Mepa WHEpPTHOCTU Teda.
[TnoTHOCTH BemiecTBa. CBSI3b MJIOTHOCTH C KOJUYECTBOM MOJIEKYJI B €IMHUIIE
o0beMa BEIECTBA.

Cuita kak XapakTepucTuKa B3aumMoaeicTeus Ten. Cuiia ynpyrocTy U 3aKOH
I'yka. 3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJIa
Tsokectd. Cuila TSDKeCTH Ha JApyrux IutaHerax. Bec Ttena. HeecomocTs.
CrnoxxeHue CHJI, HallpaBJI€HHBIX MO OJHOW MpsAMOW. PaBHOJEHCTBYIOAs CHJI.
Cuna tpenus. TpeHHne CKONBXEHUS U TPEHUE MOKOA. TpeHue B NMPUPOAE U
TEXHUKE.

Jlemoncmpauuu.

1. HaOmronenue MexaHU4eCKOro IBUKEHUS Tea.

N3mepenre cKopoCTy MPSMOJIUHEUHOTO IBUKCHUSI.
HabGnronenue siBieHUs] HHEPLUU.
Hab6mronenune u3aMeHeHrs CKOPOCTH MPU B3aUMOICHCTBUU TEJL.
CpaBHeHHME MacC MO B3aMMOAECHCTBHUIO TEIL.
CnoxeHue cuJjl, HarpaBJIEHHBIX TI0 OJTHOM MPSIMOMA.
./Iaéopamopubte paéombt U onvimol.
1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIDKEHHUs (IIapuka B
AKUJKOCTH, MOJICTTH AJIEKTPUUECKOTr0 aBTOMOOMIIS U TakK Jiajee).
2. OmpeneneHne cpeaHE CKOPOCTH CKOJIbKEHHS OpyCKa WIIH IIapHKa 110
HAKJIOHHOM TIOCKOCTH.
3. Omnpenenenue MIOTHOCTUA TBEPAOTO TeNA.
4. OmbITHI, IEMOHCTPHUPYIOUTUE 3aBUCUMOCTh PACTsHKEeHUS (1edhopMarivm)
OPY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. ONBITB, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbXKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.
JlaBieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Hanenue. CrocoObl yMEHBIIIEHUS U yBeNWYeHUs naBieHus. JlaBieHue
raza. 3aBHCHUMOCTh JaBJEHHUS Traza OT oObema, Temrieparypsl. llepemaua
JABJICHUS] TBEPABIMU TEJIaMHU, >KUAKOCTAMM U Ta3zamu. 3akoH [lackans.
[THeBMaTHUecKre MalllUHBI. 3aBUCUMOCTh JAaBJICHUS KUJIKOCTH OT TJIYOWHBI.
['unpoctatuueckuit mapamokc. CooOmiatonuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmMmochepHoe napieHue. [IpudnHbl cymecTBOBaHUS
BO3AyIIHON 000si0uku 3emuin. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHUS] OT BBICOTHI HAJ[ YPOBHEM
Mmopsi. [Ipubops! asst u3mepenust atMoc(hepHoTo JaBICHUS.

JleicTBue KUIKOCTM W Tra3a Ha IIOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cwia. 3akoH Apxumena. [lnaBanue Ten.
BosnyxoruiaBanue.

Jemoncmpauuu.

1. 3aBHCUMOCTb JaBJICHUSI Ta3a OT TeMIIepaTyphI.

[lepenaua naBiaeHUs KUJKOCTHIO U Ta30M.
Coolmiaromuecs: CoCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO 1aBICHUS.
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6. 3aBHCHMOCTH BBITAJIIKMBAIOMICH CHIIBI OT 00BhEMA MOTPYKEHHOW YacTh
TEJIa ¥ TWIOTHOCTHU KUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITCCHEHHOW JKHUJIKOCTH.

8. YcioBME TIUIaBaHWsS TeEJI: IUIABAaHUE WM TOTPY)KEHUE Tel B
3aBHCUMOCTH OT COOTHOIIEHUS MUIOTHOCTEN TEJA U KUIAKOCTH.

Jlabopamopnwie pabomel u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJe OT 00bEMa
MOTPYXKEHHOMU B JKUJIKOCTh YaCTH TeJa.

2. OmnpenenieHWE BBITAJKUBAIOMIEH CHJIbI, JCHUCTBYIOIIEH Ha TEJO,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI, IEUCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OT MAcChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOUIEH Ha TENO B JKUIKOCTH, OT 00BbEMa MOrpYyKEHHOM B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIHM KOHCTPYUPOBAHUE JIOOKH U
onpeaeseHue €€ rpy30n0abEMHOCTH.

PaGoTa ¥ MOIIHOCTH. JHEPrHUsl.

Mexanunueckas paboTta. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHAasA IUJIOCKOCTh. lIpaBumio
paBHOBecus pbiuara. [IpuMeHeHue mpaBuia paBHOBECHs pbluara K OJIOKY.
«3onotoe npaBuio» MexaHuku. KoapduuueHt none3Horo aercTBus (naisee —
KIIJT) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas »3Heprus. KuHeTHdyeckas W MOTEHIMAIbHAs HHEPIHUs.
[IpeBpamieHre OAHOTO BHUJA MEXAHWYECKOM DSHEPruv B JPyroul. 3aKoH
COXpPaHEHUS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKCHUU

T€Ja 10 TOPU3OHTAIBHOW MMOBEPXHOCTH.

2. HccnenoBanue ycaoBUM paBHOBECHUS PhIUara.

3. H3mepenue KII/] HakIOHHOM IIJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHECHUSI MEXAHUYECKON YHEPTUH.

8 KJIACC

TensoBble ABJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, *KUIKOTO MU Ta3000pa3HOTO COCTOSIHUM BelIECTBa.
Kpucrannmuueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJIOXKCHUN MOJIEKYISPHO-KMHETUYECKON TEOPHH.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temnepatypa. CBsi3b TEMIEPATYPhl CO CKOPOCTBHIO TEIMJIOBOIO JIBUKCHUS
yactull. BayTpennss sHeprus. CriocoObl HW3MEHEHHS BHYTPEHHEW SHEPIruu:
Teronepeaaya u COBEpILICHUE paboTHI. Buner TeIIonepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

KomnmuectBo TEeIwioThl. Y aenbpHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIoBoro Oananca. IlmaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIeJbHAsA TEIUIOTA IUIABJICHUS.



[TapooOpazoBanue u konaeHcanus. Ucnapenue. Kunenue. Y aenbHasi TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATYpbl KHUIEHHUS OT aTMoc(hepHOro
JABJICHUS.

BrnaxxHocts Bo3yxa.

DHeprus TOIIMBA. Y IeJbHAS TEIIOTA CTOPAHUS.

[Tpunnuner pabotel TemioBbix asurareneid KIIJ[ temmoBoro asuratesns.
TennoBble IBUTATENH U 3aIIUTa OKPYKAOIIEN CPEIbI.

3aKOH COXpaHEHUS U MIPEBPAICHUS SHEPTUU B TEIJIOBBIX MpoIleccax.

Jemoncmpayuu.

1.

ke wN

12.
13.

HabiroieHue OpoyHOBCKOTO JBM)KEHUSI.

Hab6mronenue muddysun.

HabiroieHue siBleHni CMaurBaHUs U KAWL PHBIX SBJICHUM.
Habiro1eHue TenaoBoro pacumpeHus Tel.

M3MeHeHue 1aBlieHus ras3a pu U3MEHEHUH 00bEMa U HArpeBaHUU WU
OXJIaXKICHUU.

[TpaBuiia u3MepeHus TeMrnepaTypsbl.

Bunel Temonepenayu.

OxJta)xieHue MpY COBEPIIEHUN paOOTHI.

HarpeBanue npu coBepiieHuu padoThl BHEUTHUMH CHUIIAMU.
CpaBHeHHE TEIIOEMKOCTEN pa3IMUHBIX BEILIECTB.

. HaGmronenue xumneuus.

Habmronerne nocTossHCTBA TeMnepaTyphl PH IJIaBJICHUH.
Moienu TEIIOBBIX ABUTATEIIEH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 1O 0OHAPYKEHUIO AEHCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB ITOBAPEHHOW COJIM WJIU caxapa.
OnbITEI 1O HAOJIOICHUIO TETNIOBOT'O PACIIUPEHUS Ta30B, )KUAKOCTEH U
TBEPBIX TEIL.

OmnpenencHue gaBieHUs BO3yXa B OaJJIOHE IIMPHUIIA.

OnbIThI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JTABJICHHS BO3AYyXa OT €r0
00bEMa M HArpEeBaHUS W OXJIAKICHHUS.

[IpoBepka TrHUIIOTE3bl JUHEWHOHW 3aBUCHMOCTH JUIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUECKON TPYyOKEe OT TeMIIepaTyphl.
HaOmronenne mM3MeHEeHHMs BHYTPEHHEW JSHEPTHHM Tejla B pe3yJbTare
TerIonepeaaY U paboThl BHEITHUX CHJI.

HccnenoBanue sBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropsiyer BOJBL.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOAOW IMpHU
TEIJI000MEHE C HAarpeThIM METATUIMUECKUM LIHJIUHIPOM.

Onpenenenue yiebHON TEINIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBHOM BIQXKHOCTH BO3AyXa.

Onpenenenue yAaeIbHON TEIUIOTHI TIJIABJICHUS JIbJA.

JJleKTpU4ecKre U MATHUTHbIE SIBJICHHUS.

OnekTpu3anus Tei. [[Ba poja 3JeKTpUdecKux 3apsaoB. BzaumoaeiicTeue
3apspKeHHBIX Tenl. 3akoH KysnoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSIHUS MEXKIY TE€JIaMM).

Onextpuyeckoe noje. Hanpssk€HHOCTh anexkTpudeckoro mnoss. [punimn
CYTEPIIO3ULIMU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocutenn »snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA  3JIEKTPHUYECKUUI
3apsin. Ctpoenune aroma. [IpOBOJHUKM M JIUAJIEKTPUKUA. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NcTouHrKN TOCTOSSHHOTO TOKa. JIEHCTBHSI 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckag uenb. Cuna ToKa. DJIEKTPUYECKOE  HAIpPsHKEHUE.
ComnpoTuBIIEHHE NPOBOJHUKA. YIEIBHOE CONPOTHBIIEHHWE BEIIECTBA. 3aKOH
Oma nmma ywactka uenu. I[lociemoBarenbHOE W MapajuieIbHOE COEIUHEHHE
IIPOBOJTHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro TOKa. 3akoH Jxoyns—JleHna.
DJNeKTpUYecKue IeMH W TOTPEOUTENH DJIIEKTPUUYECKOW OJHEPruH B OBITY.
KopoTtkoe 3aMbIkaHue.

IlocTostHHBIE MAarHuTHl. B3auMmonelcTBHE TMOCTOSHHBIX ~ MAarHUTOB.
MarauTtHOe mosie. MarHuTHoe Mojie 3eMiId M €ro 3HAayeHue I KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE TOJIE AIIEKTPUYECKOTO TOKA. [IpumMeHnenue
ANIEKTPOMATrHUTOB B TE€XHUKe. JIeHICTBME MArHUTHOrO MOJISI Ha MPOBOJHUK C
TOKOM. DJNeKTpoABUTaATEIb IIOCTOSIHHOT'O TOKaA. Hcnonb3oBaHue
AIIEKTPOJBUTATENEN B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKOMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS BJIEKTPUUYECKON HSHEPTUU.
DNEKTPOCTAaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpauuu.

1. DnexTpu3anus Tel.

2. JIBa poaa 3JIEKTPUYECKUX 3apsAI0B M B3aUMOJEHCTBHUE 3apsyKEHHBIX

TEJL.

3. YCTpPOHCTBO M ICMCTBUE ANEKTPOCKOIIA.

4. DNEeKTPOCTaTUYECKas MHIYKIIHSL.

5. 3aKOH COXpaHEHUSs AJIEKTPUUECKHUX 3apsI0B.

6. IIpOBOJHHMKH M AUBIIEKTPUKH.

7. MopnenvupoBaHue CUIIOBBIX JIUHUAN AJIEKTPUYECKOTO IOJIS.

8. MCTOYHMKH MOCTOSIHHOTO TOKA.

9. JlelCTBHUS DIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKHUI TOK B )KHJIKOCTH.

11. ["a30BbIl pa3ps.

12. I3MepeHue Criibl TOKa aMIIEPMETPOM.

13. I3MepeHue 31eKTpUUYeCKOro HanpsKeHUs BOJIbTMETPOM.

14. Peocrar u MarasuH CONPOTHUBIICHUM.

15. B3auMopeiicTBuEe MOCTOSSHHBIX MarHUTOB.

16. MonenupoBaHUE HEBO3MOKHOCTH Pa3/IeJIEHUs [TOJIFOCOB MArHUTA.

17. MoaenupoBaHe MarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarouTHOE 1oJie TOKa. JIeKTPOMAarHumr.

20. JleicTBME MAarHUTHOIO MOJISI HA TPOBOJHUK C TOKOM.

21. DIJIEKTPOABUTATENb TOCTOSTHHOT'O TOKA.

22. UccnenoBaHue BICHUS JIEKTPOMATHUTHOM MHIYKIUU.

23. OnbIThl Dapaes.

24. 3aBUCUMOCTDh HAIlpaBJICHUS WHIYKUIHMOHHOTO TOKa OT YCIOBUH €ro

BO3HUKHOBEHUSI.
25. DNEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie padbomel u onvimot.



1. OneITbl 1O HAONIOACHHMIO AJIEKTPU3ALMHM TNl HWHAYKIHEHW U IpU
CONPUKOCHOBEHHH.

2. HccnepoBanue AEUCTBUS SIEKTPUYECKOTO IOJII HA NPOBOJAHMKU H

TUDIICKTPUKH.

C6opka u npoBepka pabOThI AIEKTPUUECKON LIENHU MOCTOSHHOTO TOKA.

W3mepeHre U peryJIupoBaHnue CUJIbIl TOKA.

N3mepenue U peryInpoBaHne HaPsHKEHUS.

HccnenoBanye 3aBUCHMMOCTH CHIIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBIICHUS NMPOBOAHUKA OT €r0 JUIMHBI, IUIOLNIAAHW IOIEPEYHOTO
CEYECHMS U MaTeprala.

8. IlpoBepka mpaBuia CIIOKEHUS HANpPsLDKEHWM MpPU MOCIIET0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiia JUIsl CHJIBI TOKAa IPHU IMApaLUIEIbHOM COEIMHEHUU

o ukw

PE3UCTOPOB.

10. Onpenenenre paOOTBHl  ANEKTPUYCCKOTO TOKA, HMIYIIETO dYepes
pE3UCTOpP.

11. OnpenereHne MOIIHOCTH DJIGKTPUYECKOTO0 TOKA, BBIACISIEMON Ha
pe3ucTope.

12. MccnemoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HE.

13. Onpenenenne KIIJI narpesarens.

14. MccnenoBaHue MarHUTHOI'O B3aUMOJICUCTBHS ITOCTOSSHHBIX MAarHUTOB.

15. I3yyeHne MAarHUTHOIO TMOJISI MOCTOSHHBIX MArHUTOB IIPpU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue [E€UCTBUS DJIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTPEJIKY.

17. ONBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS
KAaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HAaNpaBJICHHUS TOKA B
KaTYyIIKE.

18. MI3yueHue AeiCTBUS MAarHUTHOTO TOJIs1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v u3ydeHue padoThl SJIEKTPOABUTATEIIS.

20. U3mepenue KIIJI anekTpoaBurareibHOM yCTaHOBKH.

21. OOBITBl TIO KCCJIENOBAHUIO SABJICHUS AJIEKTPOMArHUTHONM HWHIYKIWHU:
WCCJICIOBAHNE M3MEHECHUM 3HAYEHUSA W HANPABICHHUS WHIYKIIMOHHOIO
TOKaA.

9 KUIACC

Mexanuyeckue siBJICHUS.

Mexannueckoe nBuwxeHue. MarepuanpHas Touyka. (Cucrema oOTCUETa.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIBM)KEHHS. PaBHOMEpHOE NpPsIMOJIMHEWHOE
nerxeHue. HepaBHOMepHoe mpsMonMHEHOe aBwkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE mNpsMoiuHelHHoe aBuxeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE 110 OKpYXHOCTH. [lepuoa u yactora obpaiieHusl.
JIuHeHas u yrioBas CKOpoCcTU. LIeHTpocTpeMHUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Herorona. Bropou 3akoH Herorona. Tpernit 3akoH
Herorona. IIpuHnun cynepno3unuu CUil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS! CKOJIbKEHUS,
cuJia TPEHUS MOKOS, IPYTUE BUIBI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO
najeHus. JIBmxenue raneT Bokpyr CoiHia. IlepBas kocMudeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecMe MaTepHaJbHOM  TOYKM. AOCOJNIOTHO TBEPAOE  TEIIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIIEHHOW OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsxKECTH.

Nmnynec Tena. M3meHenune wmmnyibca. HWmmoynbe cuibl.  3aKoH
COXpaHEHUs UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cuil TSXKECTH, YIPYIrOCTH,
Tperusi. CBsi3p SHEpruu u padboTsl. [loTeHIManbHas 3HEprus Tea, MOIHATOTO
HaJl TOBEPXHOCThbIO 3eMiM. [loTeHUMalbHAs SHEpPrusi CKATOW NPYKUHBL.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPAHECHHUS
MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHWYECKOTO JBUKEHMS T€Jla OTHOCUTEIBHO Pa3HbIX

TEJI OTCYETA.

2. CpaBHEHME IyTE€W M TPACKTOPUM JIBUKEHUSA OAHOTO M TOTO XKE TeJa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

M3mepeHnne CKOPOCTH U YCKOPEHUS TIPSIMOJIMHEWHOTO JIBUKECHMSL.

HccnenoBanre MpU3HAKOB PaBHOYCKOPEHHOTO IBHXKEHUS.

HabGnronenue 1BH>KEHHS TeJla IO OKPYKHOCTH.

Habnrogenne MexaHWMYEeCKUX SIBICHWH, MNPOUCXOIAIIUX B CUCTEME

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

OTHOCUTEILHO KaOMHeTa (PU3HUKHU.

7. 3aBUCHMOCTb YCKOPEHUS Tejla OT MAcChl TeJa U ACHCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmionenue paBeHCTBA CHII TTPU B3aUMOJICHCTBUM Tell.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBHYKEHUU.

10. [lepegaua ummyibca npu B3aUMOJEHCTBUHU TeJl.

11. [IpeoOpazoBanust SHEPTUU TTPU B3aUMOACHCTBUU TEII.

12. CoxpaHeHHE UMITYJIbCa MPHU HEYNIPYTOM B3aUMOJECICTBUU.

13. CoxpaHeHHe UMITYJIbca MPU A0COJIFOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabnrogeHne peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHNYECKON SHEPTUU MPU CBOOOTHOM MaCHUHU.

16. CoxpaHeHHE MEXaHUYECKOW DHHEPruv TMpu ABMKCHHM Tela IO
JNEHUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpyupoBaHue Tpakrta sl pa3roHa U JajdbHEUIIEr0 PaBHOMEPHOTO
JBYKEHUS MIAPUKA WIH TEJIEHKKU.

2. Ompenenenne cpelHeld CKOPOCTH CKOJBKEHUS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM MIIOCKOCTH.

3. OmpeneneHre yCKOpPEHUs Tela MPU PABHOYCKOPEHHOM JIBMXKEHHH I10
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU NPHU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ciu TMpPU PABHOYCKOPEHHOM JBHXEHHH 0e€3
HAaYyaJbHOM CKOPOCTH MYTH OTHOCATCS KaK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

o v AW



6. HccrnenoBanue 3aBUCUMOCTU CHJIbI TPEHHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.
7. Onpenenenre Ko3GQuIHEHTa TPEHHUS CKOIBKEHHUSL.
OrnpeneneHue KECTKOCTU MPY>KUHBI.
9. OmnpeneneHue padOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JIBHYKCHUU
TeJla M0 TOPU30HTAILHON MOBEPXHOCTH.
10. OnpenienieHue padOThI CUJIBI  YIIPYTOCTH TPU  TOABEME Tpy3a C
UCIIO0JIb30BaHUEM HETIOJIBHYKHOTO U TIOABHUKHOTO OJIOKOB.
11. MI3yueHue 3aKkOHa COXpaHEHUS SHEPTUH.
Mexanuveckue KoJae0aHUs M BOJTHBL.

Konebarenbnoe paBuxkenue. OCHOBHBIE XapakTEPUCTHKU KOJCOAHMIA:
MEepUOJI, YacTOTa, aMIUIATYyJa. MaTeMaTHYeCKUid W TPY>KUHHBIA MasgTHUKH.
[IpeBparienue sHeprun MpU KOJIeOATEIHHOM JABUKCHUU.

3aryxatouue  kosieOaHusA. BbeIHyXIeHHble — KosiebaHusi.  Pe3onaHnc.
Mexannueckrne BOJIHBL. (CBOWCTBA MeXaHWYEeCKHX BOJIH. [IpomonbHbie u
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacHpOCTPAHCHMUSI.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenune kojieOaHuil TeJ IOA AEUCTBUEM CHJIIBI TSDKECTH U CHIIBI
YIOPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habrofenune BoIHYXICHHBIX KOJIEOAHUN U pe30HaHCA.
PacnipocTpaneHnue mpo10JIbHBIX U TONIEPEUHBIX BOJTH (Ha MOJICTIH).
HaOmronenue 3aBUCUMOCTHY BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI1 PE30HAHC.
JIaﬁopamopubte pabomul u onvimol.
1. OnpeneneHre 4YacTOThl W TEpHOJA KOJeOaHW MaTeMaTHYeCKOTO
MasiTHUKA.
2. Ormpezenenne 4aCTOTHI U EPUO/IA KOJICOaHUH MPY>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TeproAa KoJICOAHHMM IMOJBEIICHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH.
4. VccnemoBaHWe 3aBUCHMMOCTH IepyuoAa KoOJICOAHWH  MPYKHHHOTO
MasTHUKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIEOaHU Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.
6. OmbBITBI, JIEMOHCTPUPYIOIIUE 3aBHUCHUMOCTh TIepuoAa KoyieOaHUi
MPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOTHOTO MaICHUS.

JJIEKTPOMATHUTHOE I10JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHuTHble BOJIHBL. ~ CBOICTBa
AJIEKTPOMAarHuTHHIX BOJIH. [llkana sJeKTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BollHOBBIE CBOIICTBA
CBETA.

Jlemoncmpayuu.

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimot.
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1. M3ydyeHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUILHOTO
Tenedona.
CaeToBbI€ SIBJICHUS.

JlyueBass  moxens  cBera. Mcrounuku — cBera.  [IpsamosmHernHoe
pacnpoctpanenue cBera. 3armeHuss ConHua u Jlynel. OtpakeHue cBera.
[Tnockoe 3epkano. 3akoH OTpaKEHUsI CBETA.

[Ipenomnenue cera. 3akoH mpenomiieHus cBeTa. [loaHOE BHYTpeHHee
OTpake€HHe cBeTa. VCmonb30BaHHWE TMIOJHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKHUX CBETOBOJIAX.

JIunza. Xonm nywedt B smnH3e. OnThueckas cuctema Qoroarnrmapara,
MUKpPOCKONIa M Teyeckomna. ['J1a3 kak onrhdeckas cUcTeMa. bIu3opykocTh H
JATbHO30PKOCTb.

Paznoxxenue Oenoro ceera B crekTp. Omnbitel HetoTona. Cnoxkenue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus cBera.

Jlemoncmpauuu.

1. IIpAMonMHENHOE pacpOCTPaHEHNE CBETA.

2. OtpakeHue cBeTa.

3. Ilomydyenune wu300pakeHUH B IIJIOCKOM, BOTHYTOM U  BBIITYKIOM
3epKajax.

[Ipenomiienue ceera.

OnTuuecknii CBETOBOI.

Xop mydeid B coOMparoIieii JuH3e.

XoJ J1yden B pacCEeUBAOLLEH JIMH3E.

[Tony4yenune n3o00paxeHut ¢ MOMOIIBIO JIUH3.

. Ilpunumn geictBus poroannapara, MUKpPOCKOIIA U TEIECKOMA.

10. Monenp rasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKT.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBUCMMOCTH yTJla OTPAKEHUSI CBETOBOTO JIy4a OT yrija

T1aJICHHUS.

2. W3yuenue xapakTepucTUK U300pakeHUs MpeaMeTa B INIOCKOM 3epKalle.

3. HccnepoBaHue 3aBUCMMOCTH yTJia TPEJIOMIICHHS] CBETOBOTO JIy4ya OT

yIJia naJeHusl Ha TPAHUIE «BO3AYX—CTEKIION.

4. llomyuyenue n300pa’keHH C MOMOIIBbIO COOUPAFOIIEH JIMH3BI.

5. Onpenenenue  (GOKYCHOTO  pPAacCTOSHUS W ONTHYECKOM  CHJIBI

coOMparoIIeH JTUH3HIL.

6. OTBITHI 1O PA3JTI0KEHUIO OEIOTO CBETA B CIIEKTP.

7. ONBITHI 110 BOCTIPUSTHIO LIBETA TPEAMETOB MPHU UX HAOIIOJICHUN Yepes

IIBETOBbIE (DUIIHTPHI.
KBaHTOBBIE sIBJICHUS.

Omnswitel Pezepdopna u mnanerapras mojens aroma. Moaens atoma bopa.
Hcnyckanue u normiouieHre cBera atoMoM. KBaHTbl. JInHEYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anbba, Oeta- u ramma-usnydenus. CTpoeHue
aTOMHOro  snapa. HyknonHas  momens  atomHoro — sigpa.  M3orombl.
PaanoaxktusHble npespaienus. [lepuon nosypacnana aTOMHBIX s€ED.

SAnepHblie peakuu. 3aKOHBI COXPAHEHHS 3apsAI0BOIO U MACCOBOTO YHCEN.
DHeprusi CBsi3M aTOMHBIX sijiep. CBsi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreTuka. JIeWCTBUS PAIUOAKTUBHBIX M3JIyYCHUW HA YKUBBIC
OpPraHU3MBbl.

©oNO v A



Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U HOTJIOICHUS.

CnexTpsl pa3IM4HbIX Ta30B.

Cnextp Boaopoa.

HaOmronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TyUYEHUH.

Peructpanust u3nmydeHus: IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte pabomul u onvimol.

1. HaOmroneHue CruIOMIHBIX U TUHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUN YACTHULIBI [0 TOPMO3HOMY

nytu (o portorpadusim).

3. Wsmepenue pagnoaktuBHOrO (hoHa.

IHoBTOpHUTEIbHO-0000IAKOIINH MOAYJIb.

[ToBTOpHUTENBEHO-00001IaIOIIN I MOZYJIb MpeHa3HAYEeH TUTSI
CUCTEMAaTU3allMM U  O0O0OOIIECHUS MPEAMETHOTO COJACpPXKAHUS U  OIbITa
NEeSATEABbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TaKKe
JUIsl TIOITOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY MO (PU3MKe i
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Ipy wm3yyeHHH aHHOTO MOJIYJSl PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JCSATENBHOCTH, HA OCHOBE KOTOPBIX OOECMEYMBACTCS JIOCTUKEHUE
MPEIMETHBIX M METalpeJAMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB OOyuYeHUS,
(opMHpYyETCsI €CTECTBEHHOHAYYHATPAMOTHOCTh: OCBOEHUE HAyYHBIX METOJ/IOB
UCCJICIOBAHUS SIBIICHUM MPUPOJIBI M TEXHUKHU, OBIAJACHUE YMEHUSIMU OOBICHSITh
¢du3nuecKkue sSBICHUS, MPUMEHSIS MOJyYeHHbIC 3HAHUS, peniaTh 3a/1aud, B TOM
YUCJIE KAUE€CTBEHHBIE U IKCIIEPUMEHTAJIBHBIE.

[IpyHIMOMATBEHO  AESATENBHOCTHBIM  XapakTep  JaHHOIO  pasjela
peanu3yeTcs 3a CUET TOro, 4TO 00YUaIOUIUECs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBSICHATH
dbu3uYecKre SBJICHUS B OKPYKAIOLIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHBIE METOJIbI MCCIICOBaHUS (DU3UYECKUX SIBJICHUH, B
TOM YHCJIE JJI POBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIC OCHOBBI  HAmOOJIEE€  BaXXHBIX  JOCTHKEHUU
COBPEMEHHBIX TEXHOJIOTUM, HalpuUMep, MPAKTUYECKOrO0 HCIOJIb30BAHUS
pa3IMYHBIX KMCTOYHMKOB OJHEPIMM HA OCHOBE 3aKOHa NPEBpallEHUs U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHUHU.

Kaxnas w3 TeM [aHHOrO MOIYJSl BKJIIOYAET SKCHEPUMEHTAIBHOE
uccienoBanue oboduaronero xapakrepa. Moaysab 3aBepiiaercs NpoBeACHUEM
JMAarHOCTUYECKOW U OIICHOYHOW paboThl 3a KypC OCHOBHOTO OOIIEro
o0pazoBaHMsl.

SNGIPS S



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

W3ydyenne ¢u3nku Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
HaIMpaBJICHO Ha JOCTH)KEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (GU3MKHM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOywaromierocs OyAayT cpOpMHUpPOBaHBI  CIIEIYIOIINE
JUYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) naTpHOTHYECKOT0 BOCTIUTAHMSI:

e - TMpOSBICHHE HHTEpEcCa K UCTOPUM M COBPEMEHHOMY COCTOSTHUIO
pOCCUNCKON (hU3UUIECKON HAYKH;

e - [ICHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(U3ZUKOB;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

. - TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CYXKJIeHUN
OOIIECTBEHHO3HAYUMBIXH ITHUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

e - OCO3HaHUE BAXKHOCTH MOPAJbHO-3TUYECKUX IMPUHIUIOB B JAEATEIBHOCTH
Y4E€HOT0;

e 3)3CTeTHYECKOT0 BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUUECKUX Ka4eCTB (PM3MUYECKON HAyKHU: €€ rapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 TMO3HAHMSI:

e - OCO3HAHME IIEHHOCTH (M3MYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS  MHUpA, OCHOBBI  DPa3BUTHUS  TEXHOJOTHM,  Ba)KHEUIIEH
COCTaBJISIFOIIEN KYJIBTYpPBI;

e - pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, UHTEPECA K HCCIEA0BATEIbCKOU

JIEATEIIbHOCTH;
e 5) <¢opmupoBaHus KYJbTYPbl 310POBbSI M 3MOIHUOHAJIBLHOIO
0J1aronoJryyus:
e - OCO3HaHME LEHHOCTU Oe3omacHoro oOpa3za >XHU3HHM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH MpaBUJ OE€30MacHOr0 MOBEACHUS Ha
TpaHCIOPTE, Ha JOPOrax, ¢ 3JEKTPUUECKUM U TEIUIOBBIM 000pYyAOBaHUEM B
JIOMAIIIHUX yCIIOBHUSX;

e - c(opMHpPOBAaHHOCTh HaBbIKa pe(deKCHUHU, NPHU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IpaBa y APyroro 4yejaoBeKa;

e 6) TPy10BOT0 BOCIIMTAHMSI:

e - AKTMBHOE Y4YacTHME€ B PELICHUM IMPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aluy, TOpoja, Kpas) TEXHOJIOTMYECKOW H
COLIMAJIbHOM HaIpaBJI€HHOCTH, TPEOYIOIHUX B TOM 4HUCIE M (U3UUECKUX
3HAHWM;

- UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MPOPECCUil, CBA3aHHBIX C (PU3UKOM;
7) KOJIOTHYECKOT0 BOCIIUTAHMSI:

e - OpMEHTAalMs Ha NMPUMEHEHUE (PU3MYECKUX 3HAHUW IJI pelleHus 3a1ad B
00JIaCTH OKpY’KaIoIIeH cpeibl, IJIAHUPOBAHUS MOCTYNKOB M OILEHKH UX
BO3MOYKHBIX TOCIICICTBUU U1 OKPYKAIOIIEH CPEIbI;

e - OCO3HAHHUE TJIOOATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTel Ux
peleHus;

e 8) ajanTanum K M3MEHSIOUWUMCH YCJOBUAM COLUAIBHOM M NMPUPOIHOM
cpeabl:



- HOTpe6HOCTB BO BBaHMOHeﬁCTBHH IIpHY BBIIOJIHCHUU I/ICCJ'IGI[OBaHI/Iﬁ n
ITPOCKTOB Q)HSI/I‘ICCKOI;'I HarpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHHWAM

JPYTHX;

e - IIOBBIIICHHE YPOBHSI CBOECM KOMIIETEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
NEATEIbHOCTD;
e - MOTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE

dopMyIHpOBaTh WAEH, TOHSATHS, THIOTE3Bl O (U3MUYECKUX OOBEKTaX U
SIBJICHUSIX

e - OCO3HaHHWE [ePHUIUTOB COOCTBCHHBIX 3HAHUH W KOMIIETCHTHOCTCH B
o0nactu HU3HKHY;

e - IJIJAHHPOBAHHE CBOETO PAa3BUTUS B NPUOOPETEHUM HOBBIX (PH3UUECKUX

3HAHUM;

e - CTPEMJICHHE AHAIM3UPOBATH M BBIIBISITH B3aUMOCBSI3U MPUPOIBI,
oOIIecTBa U APKOHOMHUKH, B TOM YHCJIE C HMCIOJB30BaHHEM (PHU3UICCKUX
3HAHWM;

e - OLIEHKAa CBOMX JEHUCTBUM C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX [NI00AIbHBIX TOCIEICTBUM.

METAITPEAMETHBIE PE3YJIBTATDI

B pesymnprare ocBoeHHS TporpaMMbl N0 (U3WKE HA YPOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOydaromerocss  Oyayr  chOpMUPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITUC MI03HABATCIIBHBIC
VHHUBEpCAJIbHbIC YYCOHBIC JCHCTBUS, KOMMYHHKATHUBHBIC YHHUBEPCAIbHBIC
ydeOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAILHBIC YIeOHBIC JCHCTBHSL.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE eiiCTBUS

ba3oBble 1ornueckue aeicTBU:

e BBIBISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MNPU3HAKA OOBEKTOB
(stBIIEHU);

e YCTaHABIWBATHb CYIIECTBEHHBIA MPU3HAK KIacCU(UKAIUU, OCHOBAHUS
JUTs1 000OILEHUs U CPaBHEHUS;

e BBIBIISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PACCMATPUBAEMBIX
dakTax, JaHHBIX W HAOIIOJCHUSNX, OTHOCSIIMXCA K (HUINIECKUM
SIBIICHUSIM;

e BBISBIISITh MPUYUHHO-CIICJICTBCHHBIC CBS3U NPH M3yUYCHUH (PU3NUCCKUX
SBJICHMA W TPOIECCOB, JejaTh BBIBOJABI C  HMCIOJb30BAaHUEM
JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI3SX (PU3UUYECKHUX BEIINYHNH;

e CaMOCTOSITEJIBHO BBIOMPATh CIOCOO pelieHuss y4eOHOU (hU3muecKoit
3a/1auu (CpaBHEHUE HECKOJIBKUX BapHAHTOB PEIICHUS, BRIOOP Hambosee
MOJXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue AelCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KAaK  HCCIEAOBATCIILCKUN  MHCTPYMEHT
MO3HAHUS;

e TMPOBOJUTH TIO CAMOCTOSATEIBLHO COCTABJICHHOMY IIJIaHy  OIIBIT,
HECJIOKHBIN (DU3UYECKUN DKCIEPUMEHT, HEOOJBIIOE HWCCIEIOBAHKE
(U3UYECKOTO SIBICHUS;

e OIEHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU SKCIIEPUMEHTA;



CaMOCTOATENbHO  (popMymupoBaTh 000OMIEHWS W  BBIBOABI  TIO
pe3ynbTaTaM NPOBEAEHHOTO HAOJIIOICHMS], ONbITA, HCCIEIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JajibHeilIee pa3BUTHE (HU3HMUECKUX
MPOLIECCOB, a TaKXKE BBIABUTATH MPEAMNOJOXKEHHUS 00 UX Pa3BUTHH B
HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmaumeii:

IMPUMEHSTH Pa3JIMYHbIC METObI, HHCTPYMEHTBI M 3alpOCHI TIPH TTOUCKE
1 oTOope MH(POPMAIIUU WK TAHHBIX C YYETOM MPEIOKCHHON YIeOHOMH
bu3ngecKoi 3a1a4u;

aHAJTN3UPOBATh, CHCTEMaTH3UPOBATh H UHTEPIPETUPOBATH
UH(OPMAIIHIO PA3JINYHBIX BUAOB U POPM MPEICTABICHHS,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TPEICTABICHUS
uHGOpMAIIMU W WLIIOCTPHPOBATh peIIacMble 3a7add  HECJIOKHBIMU
CXEeMaMH, JJHarpaMMaMHu, HHOU TpadUKoOi U KX KOMOMHALIASMHU.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬁ:

B X0/ie 00CYXJIeHHs y4eOHOTO MaTepuaa, pe3yJbTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TeMbl W BBICKA3bIBaTh WJICH, HAIEJICHHBIE Ha PEIICHHUE 3aJayud U
nojiep>kaHue 0JaroxenaTeIbHOCTH OOIIEHUS;

COMIOCTABJISATh CBOM CYXKJIECHHS C CYXKACHUSAMH JAPYIMX YYaCTHHKOB
Jyanora, 0OHapYy>KUBATh Pa3IMUUE U CXOACTBO MO3UIIUIA;

BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJUYHO TPEJCTABIATh PE3YJNbTAThl BBIOJIHEHHOTO (PU3UYECKOTrO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh W  HCHOOJIb30BaTh  MPEMMYLIECTBA  KOMAHIHOM U
WHIUBUYyaIbHOH pPAa0OThl TPH PEIIEHWHW KOHKPETHON (u3MuecKon
POOJIEMBI;

NpUHUMATh 1€MW COBMECTHOW JICSATEIBHOCTH, OPTraHU30BHIBATh
JNENUCTBUS TO0 €€ JOCTHMIKEHHUIO: pacHpelelisiTh pojH, 00CYyXKIaTh
MPOIIECCHI M PE3YJbTAaThl COBMECTHOM pabOThl, 0000IIaTh MHEHHS
HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PaOOThI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HANpaBJIEHUIO U KOOPJIWHUPYS CBOU AEHUCTBUS C JIPYTUMHU
YjieHaMU KOMaH/Ibl;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMM MPOIAYKT MO KPUTEPUSIM,
CaMOCTOATENFHO C(OPMYIIMPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

PerynsiTuBHBIC YHUBEpCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranusamnus:

BBISIBJISITH NPOOJIEMbl B JKM3HEHHBIX UM y4YEOHBIX CHUTyalusx,
TPeOYIOMMX IS pemieHUs] GPU3NISCKUX 3HAHU;

OPUEHTHPOBATHCS B PA3NIUYHBIX TOAXOAAX NPHUHATHA PEIICHUN
(MHOUBUYaJIbHOE, MIPUHATHE PEUICHHs B TPYIIE, NPUHATHE PEIICHUN
TPYINIIOi);

CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelieHus (pu3nueckor 3amauu
WIM TUIaHA MCCIIEOBaHUS C YYE€TOM HMEIOUIMXCS pECypcoB H
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAaTh IIpejjiaracMbie
BAPHUAHTHI PELICHUN;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHBbIN MHTEJJIEKT:



JaBaTh AaJCKBAaTHYIO OLIEHKY CHUTyalldd W TMpeajaraTh IJIaH €€
WU3MEHEHUS;

OOBSCHATh TPUYUHBI JIOCTHOKCHUS (HEIOCTHKEHUS) pe3yJbTaToOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBHI B JICSITEIHHOCTH (B TOM YHCIJIE B XOJ BBITOJIHEHUS
(GU3MYECKOTO WCCIICNOBaHMUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIHCTB, M3MCHMBIIMXCS CHUTYaIlud, YCTAaHOBJIEHHBIX OIIHOOK,
BO3ZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh CeOs HAa MECTO JIpyroro 4ejJoBeKa B XOJie¢ Ccropa WId
JUCKYCCUM Ha HAay4YHYIl0 TEMY, IOHUMaTh MOTHUBBI, HAMEPECHUS H
JIOTUKY JPYroro;

MpU3HaBaTh CBOE MPABO Ha OMIMOKY MPHU pEelIeHUH (U3HUECKUX 3a]a
WM B YTBEPKIACHUSIX HA HAYYHBIC TEMBI M TAKOE K€ MPaBo JIPyroro.

HPEIMETHBIE PE3YJIbTATDI

K xoniy oOydeHuss B 7 kJjacce MpeIMETHBbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHUSA: (PU3MYECKHUE U XUMUYECKHUE SBIICHMS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, €ANHULBI (PUINIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJUHEHHOE), TPACKTOpHUsS, PaBHOJEHCTBYIOLIAS
cwna, gaepopmanus  (ympyras, —IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuaTth sBiaeHUs (audQys3us, TEIoBOE ABUKEHUE YaCTUIL
BEILIECTBA, PABHOMEPHOE JIBI)KCHHE, HEPAaBHOMEpPHOE [BHYKEHHUE,
WHEpLMs, B3aUMOJCHCTBUE TE€J, paBHOBECUE TBEPIABIX TEI C
3aKpEIIEHHOM OChbIO BpalleHus, Iepefavya JaBieHUS TBEPIbIMU
TeJaMu, KUAKOCTSIMU W ra3aMmH, arMoc(epHoe AaBjeHHUE, IUIaBaHUE
TeJN, TPEBpallCHUs MEXaHWYECKOM OHHEpPruM) IO ONUCAHHIO HUX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JAaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3MYECKUX SIBICHUN B
OKpY’KaloIllleM MHpE, B TOM 4YHciie (PU3MUeCKHe SIBJICHUS B MPHUPOJE:
IPUMEPBI JBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B >KMBOM M HEKHBOMU
OpUPOAE, NEHUCTBUE CWIBI TPEHHS B NPUPOAE U TEXHHUKE, BIIMSHUE
aTMOC(EepHOro JaBJCHUS HA KUBOM OpPraHU3M, IJIaBaHUE pPbIO, pbryaru
B TEJe YeJIOBEKa, MPU ITOM IMEPEBOAMTH MPAKTHUYECKYIO 3aJadyy B
y4eOHYI0, BBIJIEIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU) (PU3UUECKUX
SIBIICHU;

ONMKCHIBATh H3YYEHHBIE CBOMCTBA Tel W (U3HUECKHUE SBIICHHUS,
UCTIONB3Yd (U3UYECKHE BeIWYUHBI (Macca, OO0BEM, IUIOTHOCTh
BEILECTBA, BPEMS, ITyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIa YIIPYTOCTH,
CWJIa TSDKECTH, BEC TeJla, CWIa TPEHHs, JaBiieHue (TBEPIOro Teua,
XKUJKOCTH, Ta3a), BBITAJIKHUBAIOIIAs CHJIAa, MEXaHW4yeckas pabora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIIMEHT MOJE3HOTO
NENUCTBUS MEXAHU3MOB, KHHETHYECKas U MOTEHIMAIbHAs SHEPTUS ), IPU
ONKCAaHUU MPABWIBHO TPAKTOBATH (PU3WYECKUI CMBICI HCIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAUEHHA ¢ EAUHULBI (U3NYECKUX BEIHYUH,



HaXOJUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIIMUUHY C
JIPYTUMHU BETUYMHAMH, CTPOUTH TpadUKU M3YYCHHBIX 3aBHCHMOCTEU
(bU3HYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3WYECKHUE SIBJICHUS U TIPOLECCHI,
UCIIOJB3Yys MpaBuia CIOXEHUS CWil (BIOJIbL OAHOM MpSIMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUJIO PABHOBECHUS pblUara
(bmoka), «30JI0TO€ TPaBUJIO» MEXaHWKH, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEpruu, IpHU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIlMChIBATh €T0 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATHh (PU3WYECKUE SBIICHUS, TPOIECCHI M CBOWCTBA TEl, B TOM
YyUCclI€ M B KOHTEKCTE CHUTyalldid MPaKTUKOOPHUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYUHHO-CJICACTBEHHBIE CBSA3U, CTPOUTH
0oOBbsiCHEeHHE U3 1—2 JOTMYECKUX IIAroB C OMOpod Ha 1—2 M3y4EeHHBIX
CBOiicTBa  (u3MYEeCKUX  sBICHUM, (UBMYECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

peuiaTe pacy€THbIe 3aJauyd B 1—2 JEHUCTBUS, HUCIOIB3YsS 3aKOHBI U
dbopmyIbl, cBsi3bIBaIONIME (DU3MUYECKUE BEIIMYMHBI: HA OCHOBE aHAM3a
YCIOBUSL 33Jayd  3allUChIBaTh KPATKOE YCIIOBHE, IOJACTABIATH
¢dbuznyeckre BeIUYUHBI B (DOPMYJIbI U MPOBOJUTH PaCU€Thl, HAXOAUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOAUMBIE ISl PEUICHUs 3ajad, OICHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKOM BEITMUUHBI;

pacro3HaBath NPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MpPU MOMOIIU
bu3MYeCKuX METOJIOB, B ONHCAHUM UCCJIENIOBAHUS  BBIICIATH
IIPOBEPSAEMOE MPEATIOIOKEHHE (rumotesy), pa3nnyarh U
WHTEPIPETUPOBATH MOJYUYECHHBIN pe3yIbTaT, HAXOJAUTH OIIMOKU B XOJE
OTBITA, JIEJATh BBIBOJIBI IO €T0 pPe3ysibTaTaM;

MPOBOAUTL OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBJICHUNA WU
buznueckux  CBOMCTB  Tei:  (OPMYJIHpPOBATH  MPOBEPSiEMbIC
NPEANOJIOKEHUs, COOMpaTh  YCTAHOBKY U3  MPEIJI0KEHHOTO
000py10BaHUS, 3aMUCHIBATH X0/ OMbITA U ((OPMYJIUPOBAThH BBIBOIHI;
BBITIOJTHATD TMPSMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MacChl Tena,
00BéMa, CUIIBI U TEMIIepaTypbl C HCIOJH30BAHUEM AaHAJIOTOBBIX U
upOBBIX TPUOOPOB, 3aMUCHIBATH MOKa3aHUA MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEJOBAHME 3aBUCUMOCTU OJHOM (PU3MUYECKOIN BEIMYUHBI
OT JPYro#l ¢ UCMOJIL30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTU MTyTH
PAaBHOMEPHO ABWXKYIIErOCs Tella OT BPEMEHHU JBUXKEHUS TEJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KadecTBa 00pabOTKH MOBEPXHOCTEH
TeJl ¥ HE3aBUCHMOCTU CUJIBI TPEHHS OT IUIOIMIAJU CONMPUKOCHOBEHUS
TeJI, CUJIbI YIPYTOCTH OT YIJIMHEHUS TPY>KUHBI, BRITAIKUBAIONIEH CHIIBI
OT 00bEéMa MOrPYKEHHOM YacTU Tela M OT IJIOTHOCTH KHUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TJyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBHM TIJIaBaHUS TEJl, YCIOBUI PABHOBECHS pblyara
u OJIOKOB), y4acCTBOBAaTh B IUIAHUPOBAHWU Y4E€OHOIO HCCIIEIOBaHUS,
coOWparh  YCTAaHOBKY W  BBINOJHATH  WU3MEPEHMs,  CIeays
MPEMIOKCHHOMY  IIaHy, (UKCUPOBATh PE3YJNbTAThl MOTYyYEHHOMN
3aBUCUMOCTH (DU3UYECKUX BEIIMYWH B BHJIC MPEJIOKEHHBIX TaOIUIl U
rpaduKoOB, JI€JIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOJUTH KOCBEHHbIE M3MEPEHUSI (PU3NYECKUX BEIUYUH (TIOTHOCTD
BEILIECTBA JKUJKOCTH W TBEPAOrO TENA, CUIA TPEHUS CKOJIBXKEHUS,
JABJICHHE BO3/yXa, BbITAJIKMBAIONIAS CHJIA, JICHCTBYIOIIAs Ha
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HNOTPYXEHHOE B KUIKOCTH TENO, KOA((UIIMEHT MOJIE3HOTO JCHCTBUS
IOPOCTBIX MEXAaHWU3MOB), CJEAys MPENJOKEHHOW WHCTPYKIHMH: TIpU
BBINIOJIHEHUH U3MEPEHUN coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJIMYMHBI;

coOmoaTh TMpaBWiIa TEXHUKH 0€30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIUIBI AEUCTBUSA TPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BEChI, TEPMOMETp, AUHAMOMETP, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKkTepU30BaTh MPUHLUIBl JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOHCTB C OIMOPOl HAa WX OmucaHus (B TOM YHUCIE:
HOJIIUITHUKY, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN TMpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, ApEOMETP), HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (U3MUECKUX SBICHUM M HEOOXOAUMBIE
¢uznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMpPUMEPHl  (HaxoAuTh HWHGOPMALKMIO O TpHUMEpax)
MPAKTHYECKOTO HMCIONb30BaHMs (DU3UUECKUX 3HAHWN B MOBCEIHEBHOU
KU3HU JUTsl 0OecrieueHnsi 0€30MacHOCTH MPU O0palleHuy ¢ NpudopaMu
U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHMsI 3/I0POBbSl U COOIIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPY KAIOILIEH CPEIE;
OCYUIECTBJISATh OTOOpP HMCTOYHUKOB HHpopmanuu B HWHTEepHeTe B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M NyTEM CpaBHEHUS pa3IMYHbIX HCTOYHHMKOB
BBIIETATh MH(POpPMAIUIO, KOTOpas SBJSETCS NPOTHUBOPEUYMBOM WM
MOKET ObITh HEIOCTOBEPHOM;

UCTIONB30BaTh TPH  BBINIOJHEHUH  y4eOHBIX 3aJaHUi  HaydHO-
HOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro coJiep)KaHusi, CIPaBOYHBIE
MaTepuaibl, pecypchl cetu VHTepHeT, BiameTe NpuUéMamu
KOHCTIICKTUPOBAHUsS TEKCTa, MpeoOpa3oBaHuss HHPOPMAIMH W3 OJIHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCbMEHHBIE M YCTHBIE COOOILEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaINK (HU3HUUECKOTO CONECPKAHUS, B
TOM YHCI€e MyOJIMYHO JenaTh KpaTKHE COOOLIEHUS O pe3ysibTaTax
OPOEKTOB WM YYEOHBIX HCCIENOBAaHUM, NpPU 3TOM TIPAMOTHO
UCIIOJIb30BaTh M3YyYCHHbIM TMOHATHMHBIA amnmapar Kypca (QU3MKH,
COIIPOBOXIATH BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBIMOJHEHUH yYEOHBIX MPOEKTOB M HCCIENOBAaHUI pachpenensTh
OO513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTh 32 BBHINOJHEHWEM IUIaHA JEHCTBHUI, aJeKBaTHO OLIEHUBATH
COOCTBEHHBIH BKJIQJ B JEATEIBHOCTh TPYIIbI, BBICTPaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHHE OKPY KAFOIIIHX.
KOHIly oOyueHus B 8 KJjacce mMpeaMeTHBIE pe3ybTaThl HA 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONB30BaTh IIOHATHUA: Macca M pasMepbl MOJEKYJ, TEIIOBOE
JBWKEHHE aTOMOB M MOJIEKYJl, arperaTHbleé COCTOSIHMS BELIECTBA,
KpUCTAJIMYECKHE U aMop(HbIe Tela, HACHIIEHHBIA U HEHACBIIICHHBIN
ap, BJIAXKHOCTb BO3JyXa, TEMIIEparypa, BHYTPEHHsSA DHEPIHUs,
TEIUIOBOM  JBUTaTelb,  DJIEMEHTAPHBIM  DJIEKTPUUYECKUU  3apsf,
JIIEKTPUYECKOE II0JI€, IIPOBOAHUKM U JIUDJIEKTPUKHU, IIOCTOSHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE T0JIE;



pasnuyaTh SBJIEHUA (TEILIOBOE PACIIMPEHHE U CHKATHE, TEIUIONEpeIaya,
TEIJIOBOE  PAaBHOBECHE, CMAuyMBaHUE, KalWULIPHBIE  SIBJICHUS,
UCIIapeHue, KOH/ICHCaLus, IUIaBJICHUE, KpUCTAJLIN3ALUS
(oTBepreBaHUE), KWUIIEHHWE, TeIulonepenaya  (TEMIONPOBOIHOCTD,
KOHBEKIMS, U3TyYEHHUE), JIEKTPU3ALUs TeJl, B3aUMOJEHCTBHE 3aps/iOB,
NENUCTBUA ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJIEVCTBE MAarHUTOB, IECTBME MAarHUTHOTO MOJISI HA POBOJAHUK
C TOKOM, DJJEKTPOMarHWTHas MHAYKLUS) [0 ONHMCAaHUI0 MX
XapaKTEepPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX
TaHHOE (PU3UUYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YyYEHHBIX (U3UYECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4YHcle (pU3nuecKkue sBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSIKEHHE M KalWUIIPHBIE SIBICHUA B TPUPOJE,
KpUCTaUIbl B mIpupozae, uziaydeHrne CoJHIA, 3aMep3aHue BOJOEMOB,
Mopckue Opusbl, 00pa3oBaHHME pOCHI, TyMaHa, UHes, CHeEra,
ANIEKTPUYECKUE SIBJICHUS B aTrMocdepe, DIEKTPUYECTBO IKUBBIX
OpraHMW3MOB, MAarHuTHOE TMoje 3eMid, Jpedd ToNCcoB, poib
MarHuTHOTO TOJIA JUISA JKA3HU Ha 3eMile, TOJIIPHOE CUSHUE, IIPU 3TOM
NEPEeBOAUTh  NPAKTUUYECKYI0 3aJadyy B y4eOHYI0,  BBIICIATH
CYILIECTBEHHbIC CBOMCTBA (IPU3HAKHN) (DU3UYECKUX SIBJICHUM;
ONHCHIBATh HW3YYEHHBIE CBOWCTBA Tel W (PU3HYECKHUE SIBJICHMUS,
UCHONB3Yys  (U3MUECKUE BEJIMYMHBI (TemmepaTypa, BHYTPEHHSSA
DHEPrUs, KOJIMYECTBO TEIUIOTHI, YAENIBbHAsl TEILNIOEMKOCTh BELIECTBA,
ylenabHas TEIIoTa IUIAaBJICHMs, yleiabHas TEIJIoTa MapooOpa3oBaHMUs,
yaelbHasg TEIJIOTa CropaHus TOIUIMBA, KOA(D(UIMEHT MOJIe3HOTO
NENCTBUS TEIUIOBOM MAaIIMHbI, OTHOCHTENbHAs BIIAXKHOCTh BO3]yXa,
NIEKTPUYECKUN 3apsAll, CHJIa TOKAa, DJEKTPUYECKOE HAIPSIKEHUE,
CONPOTUBJIEHUE NPOBOJHUKA, YAEIBHOE COINPOTHBIICHHE BELIECTBA,
paboTa U MOUTHOCTH ANEKTPUUECKOr0 TOKA), MPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICIT UCIIOJIb3yEMbIX BEJIMYMH, 0003HAYEHUS
U €IMHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTH (OPMYJIbI, CBSI3bIBAIOLINE
IAHHYI0 (U3UYECKYI0 BEIMYMHY C APYTMMH BEJIMYUHAMHU, CTPOMTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;
XapaKTEepU30BaTh CBOWMCTBA Ted, (PU3UYECKUE SBJICHHS W TPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TeOprun
CTPOEHHUs  BEIIECTBA, NPHUHLIMI  CyNEepHo3uuuu  nojed  (Ha
KauEeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHMs 3apsna, 3akoH Oma s
y4dacTka 1uenu, 3akoH Jxoyns—JleHna, 3aKkoH COXpaHeHUs SHEPTUH, PU
TOM JaBaTh CJOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alKChIBATH €T0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCT€  CHTyaUud  IPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH 00bsICHEHUE U3 12
JIOTUYECKUX LIAroB ¢ ONOpoi Ha 1-2 n3ydeHHBIX CBOMCTBA (PU3UYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THbIe 3aJaud B 2—3 JEHCTBUSA, UCIHOJIb3Yys 3aKOHBI U
dbopMyIibl, cBsI3bIBAOLIUE (DHU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJINU3a
YCIIOBUS 3a/1ayMl 3allMChIBaTh KPaTKOE YCJIOBHE, BBISBISATH HEAOCTATOK
JNaHHBIX JJIs pElIeHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOauMbIe AJis1 €€ pelIeHUs, NPOBOAUTh PACUETHI U CPaBHUBATH



MOJlyYeHHOE 3HAueHHWE (PU3NYECKON BEIWYUHBI C HU3BECTHBIMU
JTAaHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh IpPU MOMOUIU
(U3NYECKUX METOJOB, UCIIONb3Yysl ONMCAHUE MCCIIEAOBAHUS, BBIICIATD
IIPOBEPSAEMOE TMPEIIOIOKEHUE, OLUEHUBATH MPABUIBHOCTh MOPAJKA
IIPOBEJICHUSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

IPOBOJUTH OIBITH MO HAOMIOAEHUIO (DU3UUYECKUX SBJICHUM WIIU
¢uznyeckux CBOMCTB Ten (KamWUISIPHBIE SBICHUS, 3aBUCHUMOCTD
JaBJIEHUs BO3AyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH Ipouecca
OCThIBaHMsI M HarpeBaHUs NpPU H3JIYyYCHUU OT LBETa M3IIydarolleil
(mornomaromiei) MOBEPXHOCTH, CKOPOCTb HCIAPEHUs BOABI  OT
TEMIIepaTypbl KUAKOCTH U IUIOMIAJAH €€ MOBEPXHOCTH, JIEKTpU3ALU
TE€J1 W B3aUMOJCHCTBUE DJIEKTPUYECKHUX 3aps/iOB, B3aUMOJCHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yaJu3allisl MarHUTHBIX MOJIEN MOCTOSIHHBIX
MarHuTOB, JCWCTBUS MAarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUTATENS MOCTOSHHOIO
TOKa): (OpMYJHUPOBATh MPOBEPSIEMbIE TPEAMNOJIOKEHUS, COOUPaTh
YCTaHOBKY W3 IPEIJI0KEHHOIO 000pYI0BaHMs, ONMUCHIBATh XOJ OMbITa
U (GOpMyJIUPOBATH BBIBOJIBI;

BBIIIOJIHATh ~ MPSIMBIE  M3MEPEHUs TEMIIepaTypbl, OTHOCHTEJIbHON
BJIQXKHOCTH BO3/lyXa, CWJbl TOKA, HANPSIKEHHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX MPUOOPOB U AATYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH
pe3ynbTaThl  HM3MEpeHuH Cc  yd4€ToM  3aJaHHOM  abCONIIOTHOM
HOTPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAaHUE 3aBUCUMOCTU OJIHOM (PU3NYECKON BEIMYMUHBI
OT JPYrol C HCIOJIb30BAHUEM MPSAMBIX H3MEpPEHUN (3aBUCUMOCTD
CONPOTHUBJICHUS] MPOBOAHUKA OT €ro JJIMHBI, IUIOMAAN ITONEPEYHOIO
CEYEHMS] M YJIEJIBHOTO COINPOTHUBIIEHUS BEIECTBA MPOBOJHHKA, CHJIBI
TOKa, MAYLIEr0 4Yepe3 IMPOBOJHUK, OT HAINPSIKEHUS HA TMPOBOIHUKE,
UCCJIEIOBAHUE TMOCIEAOBATEIbBHOIO M MApajuIeIbHOIO COEAMHEHUIN
IPOBOJIHUKOB): IJAHUPOBATh HCCIEAOBAHUE, COOMpaTh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUS, CIeNys MPEUI0KEHHOMY IJIaHy, (PMKCUPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIEe TaOJHI U TpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKHX BEIMYMH (yAesbHas
TEIUIOEMKOCTh BEILIECTBA, COINPOTUBJIEHHE IPOBOJHHMKA, padboTa W
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUs, COOUPAThH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEIJI0KEHHOW MHCTPYKIIUH,
Y BBIYHCIIATH 3HAYEHHUE BEJINYMHBI;

coONoaTh MpaBWja TEXHUKHM Oe30omacHOCTH TMpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTEepU30BaTh TMPUHLMUIIBI JEHCTBUA M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX ONHUCAHMS (B TOM YHUCIHE:
CHCTEMa OTOIICHUSI JOMOB, TUTPOMETp, TapoBasi TypOUHa, aMIIEPMETD,
BOJIBTMETP, CUETYUK DJEKTPUUECKON SHEPTHUH, dJIEKTPOOCBETUTEIBHbIE
npuoOOPHI, HarpeBaTeIbHbIC AIEKTPONIPUOOPHI (mpuMepsl),
ANEKTPUUECKUE TPEIOXPAHUTEIHN, DIEKTPOMArHUT, 3JEKTPOJBUTATEIb
MOCTOSTHHOTO TOKa), HWCHOJB3ys 3HAaHUS O CBOMCTBaxX (YU3MUYECKUX
SBIIEHUI 1 HEOOX0IMMBbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U H3MEPUTEINIbHBIE
npuOOpbl MO CXE€MaM M CXEMaTHYHbIM pUCYHKaM (JKUAKOCTHBIM
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEITH BHYTPECHHETO
CTOpaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI DJICKTPUICCKUX
Herned ¢ MOCNeNOBaTeIbHBIM M MapajUlelIbHbIM  COCAMHEHHEM
AJIEMEHTOB,  pas3idyasi  yCIOBHbIe  OOO3HAYEHUS  DJIEMEHTOB
AIEKTPUUYECKUX LECTIEH;

NPUBOAUTh TpHUMEpPHl  (HAXOAuTh HHPOpPMAIIMIO O TpHUMEpax)
MPAKTUYECKOTO MCTOJIB30BaHUS (PU3MUECKUX 3HAHUW B TIOBCETHEBHOM
JKU3HU I oOecrieueHust 0€30MacHOCTH MpU OOpaIlleHUH ¢ MprudopamMu
U TEXHUYECKUMH yCTPONUCTBAMU, COXPAHEHUS 370POBBS U COOJIIOICHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPYIKAIOIICH CPEJIC;
OCYIIECTBJIATh TMOUCK WHpOpMauu (U3UIECKOTO COACPKAHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUKW M IMyTEM CpaBHEHUS
JOTIOTHUTENBHBIX HUCTOYHUKOB BBIJICTATH HMH(POPMAILIMIO, KOTOpAs
SBJISIETCS IPOTUBOPEUNBON MM MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMIOJIHEHMM YYE€OHBIX 3a/laHUi  HAy4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro COACpKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTd VHTepHeT, BiameTb TIpuéMamMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHOOpPMAIUU U3 OJHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3aaBaTh COOCTBEHHBIC MMMCHMEHHBIC M KPATKUE YCTHBIE COOOIICHUS,
0000mass MHPOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB (HU3UYECKOTrO
collepKaHusi, B TOM 4YHCIEe NyOJUYHO TMPEACTABISATH PE3yIbTaThl
MPOCKTHOM WM  HUCCIEIOBATENbCKOW  JEATEIBHOCTH, TMPH ITOM
IPaMOTHO UCIIOJIb30BaTh HW3YYEHHBIM TOHSATHIHBIA anmapar Kypca
(U3UKH, COMMPOBOXKIATH BBHICTYIUICHUE MPE3CHTAINCH;

IIPY BBIMOJHEHUH YYEOHBIX TPOEKTOB M HWCCIACAOBAHHMM (PU3MUECKHUX
MPOIIECCOB pacHpeessiTh O0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33JJa4aMU, CJICIUTh 32 BBHIMOJIHECHUEM IJIaHA JEHCTBUINA
U KOPPEKTHUPOBATh €r0, aJleKBAaTHO OICHWBATh COOCTBEHHBIN BKJIAJ B
JEATEeTLHOCTD TPYIIIIBI, BBICTPAWBaTh KOMMYHUKATHBHOE
B3aMMOJICUCTBHE, MMPOSIBIISS TOTOBHOCTH Pa3peiaTh KOH(IUKTHI.

KOHITy oOydeHHs B 9 KJjiacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAOUTUXCSI YMEHHIA:

UCTIONb30BaTh TMOHSATHS: CHCTEMa OTcuéra, MaTephalbHas TOYKa,
TpPaeKTOpHS, OTHOCHUTEIFHOCTD MEXaHUYECKOTO JBUKCHHUS,
nedopmanus (ynpyras, IiacTuyecKkas), TpeHUE, [IEHTPOCTPEMUTENIbHOE
YCKOpPEHHUE, HEBECOMOCTh M TEPErpy3Kd, LUEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHWYECKHEe KOJIeOaHWs W BOJHBI, 3BYK, HHPPa3BYK H YIBTPA3BYK,
AJIGKTPOMAarHUTHBIE BOJIHBI, IIKajla AJIEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh M JalbHO30PKOCTb,  CIEKTPbl ~ HCIIyCKaHUSA U
norjomieHus, anbda, 6eTa- U ramma-u3aydyeHus, H30TOIbI, SAepHas
DHEPTeTHKa,

pasnuyath sBIEeHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIHMHEHHOE
JBUKCHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIDKEHHE, CBOOOTHOE
najieHue  TeJ, pPaBHOMEpPHOE  JBWKEHHE TI0  OKPYKHOCTH,
B3aMMOJICHCTBHE TeJ, pPEaKTHUBHOE JBWXKEHHE, KoJiebaTeabHOoe
JIBIDKCHUE (3aTyXawIllMe U BBIHY)XJCHHBIC KoJieOaHUsI), pPE30HAHC,
BOJIHOBOE€  JIBIDKEHHE,  OTpaKEHHWE  3ByKa,  MPSMOJWHEHHOE
pacmpocTpaHeHHe, OTpPaXEHHE U TPEJOMJICHHE CBETa, IOJHOE
BHYTpEHHEE OTPaXEHHE CBETAa, pa3joKeHHe OeNoro cBeTa B CHEKTP U



CIIOKEHUE CHEKTPAIbHBIX LIBETOB, JMCIEPCHS CBETa, E€CTECTBEHHA
pPaZ0aKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa U3TyUYCHHS)
[0 OINHUCAaHUI0O HUX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MpPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHHUHA B
OKpy’KaromeM Mupe (B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJIE:
OpPUIUBBl W OTJIMBBI, JBWKEHHE IuTaHeT COJNHEYHONH CHUCTEMBI,
PEaKTHUBHOE JBUKEHUE >KUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHYECKHE BOJHBI, I[yHAMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJIEHUA B MPUPOJE, OMOJOTUYECKOE ACHCTBUE
BUJUMOTO, YJIbTPa(UOJIETOBOTO UM PEHTTEHOBCKOTO  U3ITy4YCHHH,
€CTECTBEHHBI  paJMOaKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
pPaZMOaKTUBHOE U3IYyYEHUE MPHUPOJHBIX MHMHEPANIOB, JCHCTBHUE
PaAMOAKTUBHBIX M3JIyYEHMH Ha OpraHu3M 4YeJIOBEKa), HpH 3TOM
NEPEeBOAUTh  NPAKTHUECKYI0 3aJadyy B y4eOHYI0,  BBIICIATH
CYILIECTBEHHbBIC CBOMCTBA (TIPU3HAKHN) (DU3UYECKUX SIBJICHUN;
ONKCHIBATh HW3YYCHHBIE CBOMCTBAa Ten H (U3HUECKHUE SIBICHUSA,
UCTIONB3YS (PU3NYECKUE BEIMYUHBI (CPEAHSSI U MTHOBEHHAs CKOPOCTH
TeJa MpU HEPaBHOMEPHOM JBM)XEHUHU, YCKOPEHUE, MIEpEMEIICHUE, TYTh,
yIJ0Basi CKOpPOCTb, CUJa TPEHUs, CHJIA YNPYroCTH, CUJIA TKECTH,
YCKOPEHHE CBOOOJHOTO MaJ€HUs, BEC Tela, UMIYJbC TEJa, UMITYJIbC
CHJIbI, MEXaHHueckas paboTa W MOIIHOCTb, MOTEHIUAIbHAS SHEPTHUs
TeNa, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHAIbHAS YHEPIUs
C)KaTOM MpYy>KWHBI, KUHETUYECKash HHEprusi, IOJIHAsg MeXaHU4YecKas
SHEprus, MepuojJ M YacToTa KoJeOaHWW, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTeNb MPEIOMICHUS
Cpelbl), IPU OMUCAHUHM TPABUIBLHO TPAKTOBATh (DU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, OOO3HAYEHUS M EIUHULBI (U3HUECKUX
BEJIMYMH, HaXOAUTb (DOpPMyIbl, CBSA3BIBAIOLIME AAHHYIO (DHU3HUECKYIO
BEJIMUMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TPaQUKU H3YUCHHBIX
3aBHCHUMOCTEH (PH3NYECKHUX BEIHUNH;

XapaKTepu30BaTh CBOMICTBa Tel, (PU3MUECKUE SIBICHUS M TPOIIECCHI,
UCIIOJIB3YS 3aKOH COXpPaHEHUs SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMUS,
OPUHLIMII CYNEPIO3ULMU CUJI, IPUHLUII OTHOcUTedbHOCTH [anues,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHbI OTPAKEHUS U
NPEJIOMJIEHUSI CBETa, 3aKOHbl COXPAHEHMs 3apsSJ0BOTO U MacCOBOTO
quceNl TPHU SAAEPHBIX pEaKUUsAX, MPU ITOM JaBaTh CIIOBECHYIO
GopMyIUpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTH4YecKoe
BBIpaKCHUE;

OOBSCHATh (PU3UYECKHE TMPOILIECCHl W CBOWCTBA TN, B TOM YHCIE W B
KOHTEKCTE  CHUTyallMiii  MPaKTUKOOPHUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—
3 JIOrMYecKuX IIaroB C OMNOpoll Ha 2—3 U3y4YEHHBIX CBOWCTBA
bu3MYeCcKuX SIBICHUM, PU3NUECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;
pemiath pacu€THble 3ajauyd (OnmuparouMecs Ha cucteMy u3 2—3
ypaBHEHUH), WCHONB3ysl 3aKOHBI W  (OPMYIbI, CBS3BIBAIOIINE
¢uznyeckue BEIUMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3aJauyd
3alliChIBaTh KpPaTKO€ YCIIOBUE, BBISBJIATH HEJOCTAIOLIUE WU
M30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISL pellieHusi, MPOBOAUTH PAcy€Tbl M OLEHUBATH PEATMCTUYHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;



pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIU
(bu3MYECKUX METOJOB, UCIIONb3Yys OMUCAHUE HCCIIEAOBAHUSA, BBIACIATD
MIPOBEPSIEMOE TPEIONIOKEHUE, OIEHUBATH MPABUWIBHOCTh MOpPSAJIKA
MPOBEICHUS] HCCIIEIOBAHUsA, JEeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUI 1 OTIBITOB,;

OPOBOAUTH OIBITHl 10 HAOMIOACHUI0 (U3NYECKUX SBICHUN WM
¢duznyecKkux CBOMCTB Tel (M3yueHne BTOporo 3akoHa HproToHa, 3aKkoHa
COXpaHEHUsI SHEPI'HH, 3aBUCUMOCTh NEpHOJa KoJIeOaHUM MPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a U ®KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT
aAMIUTUTYJBI MaJIbIX KOJICOAHWH, TPSAMOJMHEHHOE pPACTIPOCTPAHCHHE
CBETa, pasjokeHHe OeIoro cBeTa B CIEKTp, H3yYCHHUE CBOWCTB
M300paKEHUS B MJIOCKOM 3€pKajie U CBOMCTB M300paXKeHUs MpeIMeTa B
coOuparolei JTuH3e, HabJI0/ICHHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3yYEHHs): CAMOCTOSATEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOUHOTO
Ha0opa OOOpy/IOBaHMS, OMHUCHIBATH XOJ| ONbITA M €ro pe3yJbTaThl,
bopMyIUpOBATH BBIBOBI,

OPOBOAUTH TPU HEOOXOAWMOCTH CEpUI0 TPSAMBIX H3MEPEHHH,
ONpeeNsisi CpeaHee 3HA4YeHHE H3MEpPSIeMOM BeIU4YUHbI ((POKYyCHOE
paccrosiHue coOuparoieid JUH3bI), OOOCHOBBIBaTH BBHIOOp croco0a
U3MepeHust (M3MEPUTENLHOTO TPUdopa);

IPOBOJNUTH HCCIIECOBAHUE 3aBHUCHUMOCTEH (PU3MYECKHX BEIUYUH C
UCTIOJIb30BaHUEM TIPSMBIX U3MEPEHHH (3aBUCUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHHM 0€3 HauaJabHOW CKOPOCTH, IEPHUOAA
KOJICOaHHMI MaTeMaTU4eCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH
yria OTPa)XE€HUsI CBETa OT yriia MaJCHHs U yria MpeIOMJICHHS OT yria
NaJieHns). TJIAaHUPOBATh HCCIEAOBAaHUE, CAMOCTOSITENIBHO COOMpPAThH
YCTaHOBKY, (DUKCHpPOBATh pE3yabTaThl MOJYYCHHONH 3aBHUCHUMOCTHU
(bU3MYEeCKUX BEJIMYMH B BHUJIC TAOJHI] U rpadUKOB, JejaTh BBIBOJBI IO
pe3yibTaTam MCCIeI0BaHuUS;

MIPOBOJIUTh KOCBEHHBIC HW3MEPCHUS (U3MYECCKUX BETUYHH (CPEIHSS
CKOPOCTb M YCKOPEHHE Tela MPU PaBHOYCKOPEHHOM JIBHIKCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, Koaqj(bHuHeHT
TPEHUSI CKOJBKEHUS, MEXaHW4Yeckass paboTa U MOIIHOCTb, YacTOTa U
nepuoJl KoJieOaHUH MaTEeMaTUYeCKOro M TMPYKUHHOTO MAasSTHUKOB,
ONTUYECKas Cuja COOMpAOIe JHMH3bI, PAJAUOAKTUBHBIA (POH):
IUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUS, CJeIys TPEIJIOKCHHOW  WHCTPYKITUH,
BBIYHCIIATh 3HAYEHWE BEJIMYMHBI U aHAJTU3UPOBATH IOJTYYCHHBIC
PE3YNIBTATHI ¢ YUETOM 3a/IaHHOM MOTPEITHOCTH U3MEPEHUH;

coONoaTh MpaBWja TEXHUKM Oe30macHOCTH TMpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pasnuyaTh OCHOBHBIC TPU3HAKK HM3YUYEHHBIX (DU3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, aOCOJIIOTHO TBEPJIOE TEJIO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHEeTapHash MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPHUHIIUIBI JACHCTBUS WM3yYCHHBIX TIPHOOPOB M
TEXHUUYECKUX YCTPOHCTB C OIMOpPOM HAa WX omucaHus (B TOM YHCIE:
CIUJOMETpP, JATYUKHU TOJOKEHHUS, PACCTOSHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, MEpHUCKOM, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), UCMOIB3ys 3HAHUS O



CBOMCTBax (U3MYECKUX SBICHUH ¥ HEOOXOAUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOWMCTB, U3MEPUTEIBHBIX npudoOpoB "
TEXHOJIOTHYECKUX IMPOIECCOB MPH PEIICHUH YYeOHO-MPAKTUUECKHUX
3a/1a4, ONTUYECKUE CXEMBI JJII MOCTPOCHUS M300paKEHUN B MIOCKOM
3epKaJie 1 cOOMparoei JTUH3E;

OPUBOAUTH TpUMEpPhl  (HaXoauTh HUHQOpMAIUMIO O MpUMEpax)
MPAKTUYECKOTO MCIOJb30BaHUs (PU3NUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU 7151 oOecrieueHus: 0€30MacHOCTH MPHU 0OpaIleHnH ¢ MPUOOpaMu
¥ TEXHUYECKUMH yCTPONCTBAMH, COXPAHCHUS 370POBBS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYUIIECTBJIATh MOUCK HHPOpMalUUd (U3UYECKOTO COJEpKaHUS B
WNuTepHeTe, caMOCTOSTENIbHO (OPMYJIHMPYS TOUCKOBBIA  3armpoc,
HAXOIWUTh  IyTA  ONPEACIEHUS  JOCTOBEPHOCTH  IMOJYYEHHOU
nHpOpMallMi Ha OCHOBE HMEIONIUXCS 3HAHUN M JOTOJHUTEIBHBIX
HCTOYHHKOB;

UCIIOJIb30BaTh MPU  BHIMIOJIHEHMM YYE€OHBIX 3a/laHUi  HAy4HO-
MONYJISIPHYIO JINTEPATYpy (PU3UYECKOTO COJICPKAHUSI, CIPABOYHbBIC
Martepuanbl, pecypchl ceth VIHTepHET, BIaueTh IpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHOOpPMAIUU U3 OJHOM
3HAKOBOW CUCTEMBI B APYIYIO;

co3/71aBaTh COOCTBEHHbIE MMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
MH(pOpMAIIU U3 HECKOJIBKUX HMCTOYHUKOB (PU3MYECKOTO COJEpKaHUs,
MyOJIMYHO MPEICTABISATH pe3yJIbTaThI MPOEKTHOM Wn
MCCIIEIOBATEIIbCKON JIESITEIbHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh
W3YYCHHBIM TOHSATUIHBIM amnmapaT W3y4yaeMoro pasiuena (Qu3uku u
COMPOBOXK/JIaTh BBICTYIUICHHWE MpPE3CHTAIMEN ¢ y4€TOM OCOOEHHOCTEH
ayJIuTOPUHN CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo 1yacon
Ne HaumeHoBaHue pa3aesioB dyeKTPOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIE IMpakTuyeckne
/Il | ¥ TeM NPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThbI
Pa3znen 1.®0u3uka u e€ posib B NO3HAHUM OKPYKAKOIIEro MUpa
bu6mmoteka [IOK
11 ) -
M3HEa - fayka o npapose 2 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
12 Dusirieckie BeTHHHEL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4HBII ) 1 bubmuoreka [IOK
' METOT TTIO3HAHHS https://m.edso0.ru/7f416194
Htoro mo pazaeny 6
Pa3nen 2.1lepBoHayanbHble CBeIeHUS] 0 CTPOEHUH BellecTBa
but6mmoreka [IOK
2.1 C
TPOCHHE BetecTRa 1 https://m.edsoo.ru/7f416194
JBr>xkeHue u
2.2 B3aNMOJEHCTBUE YACTHUI] 2 1 bubnmorexa LHOK
' https://m.edso0.ru/7f416194
BEIIECTBA
53 ArperaTHble COCTOSHUS ) bu6mmoreka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
Wroro no pazaeny 5

Pa3znen 3./[BuskeHue U B3anMo/ielicTBHeE 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

but6mmoreka IIOK

31 Mexariieckoe ABmkeHue 3 https://m.edsoo.ru/7f416194
3.9 Wuepius, macca, 4 butmmoreka IIOK
' IUIOTHOCTb https://m.edsoo.ru/7f416194
but6mmoreka IIOK
33 Cuna. Buel cu 14 https://m.edsoo.ru/7f416194
Wroro no pazneny 21

Pa3nen 4./laBienue TBEPABIX Tel,

JKHIKOCTEH M ra3oB

Hasnenue. [lepenaua

a1 JTaBJICHUS TBEPIBIMU 3 bubmmoteka [IOK
' TeJaMU, >KUJIKOCTIMHA U https://m.edsoo.ru/7f416194
razamu
but6mmoreka [IOK
42 JlaBileHne JKHIKOCTH S https://m.edso0.ru/7f416194
but6mmoreka [IOK
4, A
3 T™MOC(hEpHOE TaBICHUE 6 https://m.edsoo0.ru/7f416194
elCTBHE KUIKOCTH U raza
44 fa mnor )I(éHIi[OC B HUX 7 bubamorexa LOK
' py https://m.edso0.ru/7f416194
TEJIO0
Wroro no pazaeny 21
Pa3nes 5.PaGora n MomHOCTD. JHEprus
but6mmoreka [IOK
5.1 Pa6
abOTa H MOTLHOCTH 3 https://m.edsoo0.ru/7f416194
5.2 IIpocTeie MEXaHU3MBI 5 bubmorexa [OK

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

but6mmoreka IIOK

5.3 MexaHuyeckast SHeprus 4 1 https://m.edso0.ru/7f416194
WTOro 10 pasjeny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68 12

YACOB IIO ITPOI'PAMME



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

8 KJIACC

HaumeHoBaHUe KouanuyecTBO 4acoB
Ne DiieKTpoHHbIe (HudpoBbIe)
pa3e/ioB M TeM KoHTpoJsbHbIe IIpakTnueckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMPOrpaMMbI patGoThI padoThl
Paznen 1.TensioBble siBJIeHUS
11 CtpoeHue u CBOMCTBa . bubnuoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T
CHIOBBIC POHECCHT 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3nen 2.2/eKTpuyecKkue ¥ MATHUTHBIE SIBJICHUS
DIIEKTPUUYECKHE 3aPSIbI.
2.1 3a ;DKIZHHLIe Tenai Iilx 7 1 bubamorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
99 [TocTostHHBII 20 ) - but6mmoreka [IOK
' JIEKTPUYECKUH TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2. M
3 ATAHTHRIC ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bubnmnoreka [IOK
' WHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpemst 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
YACOBIIO ITPOI'PAMME

68

14.5




9 KUIIACC

HaumMmenoBauue KoaudecTBO yacoB
Ne DiieKTpoHHbIe (HudpoBbIe)
pa3e/ioB M TeM KoHTpoJsbHbIe IIpakTnueckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMPOrpaMMbI patGoThI padoTsbI
Pa3nen 1.MexanuuyecKkue siBJIeHHUS
MexaHundeckoe Bu6 110K
HOJIMOTEKA
11 €HME H CITI0Cc00
AABHIRCHHC H el o 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIHCaHH
bubmuoreka [IOK
1.2 B I
SAIMOACHCTBHE TET 20 1 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHEI COXpaHe
KOHBI COXPAHCHI 10 3 https://m.edsoo.ru/7f41a4a6
Htoro mo pazueny 40
Pa3nen 2.Mexanuuyeckue Ko0J1e0aHUA U BOJTHBI
51 MexaHn4eckue 7 3 but6mmoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4ecKHe BOIHBI. g 1 3 bubnuoreka IIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paspnen 3.3/1eKTPOMAarHMTHOE 110J1€ M 3J1eKTPOMATHUTHBIE BOJIHbBI
DNEeKTPOMarHUTHOE BuG OK
31 Hose 1 5 5 nonmoteka L

SJICKTPOMAruuTHBIC

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

Hroro no pazueny 6
Pa3znen 4.CBeTOBbBIE sIBJIEHHSI
a1 3aKoHbI 6 bubnmoreka [IOK
' pacIpoCTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
492 JInH3bl 1 onITHYECKHE 6 bubanorexa LIOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bu6mmoteka [IOK
' CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3znen S.KBanToBbIe siBJIeHUs
Ucnyckanue u
51 norn}; €HUE CBETa 4 bubmmorexa [IOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
52 Ctpoenune aTOMHOTO 6 bubnuoteka [IOK
' sapa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 A
AACPHEIC peariuti ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Pa3nes 6.IloBTOpUTEIbHO-00001IaK0IMIT MOTY.Ib

6.1

IToBTOpEHUE 1
0000111eH1E
CoJlepKaHus Kypca

but6mmoreka [IOK
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

busuku 3a 7-9 kinacc

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102

27







ITOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne

~

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJsbHbIE

Bcero
padoThbI

IIpakTuyeckune
padoThbI

Jlara
U3y4eHust

DJIeKTPOHHBIE
uudposbie
o0pa3zoBaTe/ibHbIE

pecypchl

®dusuka — Hayka o
npupoae. SIBienus
npupoibl. Pusnyeckue
SIBJICHUSI

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKHC,
MAar"iuTHBIC, CBETOBEIC,
3BYKOBBIC ABJICHUA

dusznyeckre BETUUNHEI U
HUX U3MEPCHUC

Ypok-uccienoBanue
"NU3mepeHune TeMieparypel
IIPY TOMOIIIX KUAKOCTHOTO
TEPMOMETpA U AaTYUKa
TeMIeparypsl"

Kak ¢uzuka u npyrue
€CTECTBEHHbIE HAYKU
U3Y4aroT MPUPOLY.

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAYUYHBII
METO/1 MIO3HAHUSI.
Onwucanue GpU3NIECKUX
SIBJIEHUM C IIOMOILIBIO
Mozenen

Ypok-uccienopanue
"[IpoBepka rurnoTe3sbl:
JAbHOCTH MOJNETA IIAPHKa,
MyIIEHHOTO
TOPU30HTAIBHO, TEM
OouIbIIIe, 4eM OOJIBIIIE
BBICOTA ITycKa"

CrpoeHue BeliecTsa.
OnbITHI, T0KA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE
BEI[ECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JBH>KeHue 4acTull
BEIeCTBa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienopanue
«OTBITHI 110 HAOTIOIEHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

ArperaTHble COCTOSHHS
BEIIIECTBA

11

B3anmMocssa3e Mexnay
CBOICTBaMU BEIIECTB B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Pa3HbBIX arperaTHbIX
COCTOSIHMSIX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

MexaHu4ecKoe JBHXCHUE.

12 PaBHOMepHOE 1 bubmorexa [OK
P https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JBM)KCHHE

13 Cxopocts. Equnuiist bubnuoreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nytu n BpemeHun bubmuoreka [HOK
JIBKEHUS https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3ak0H HHEPLIMH.

15 BzaumoneiicTBue TN Kak bu6nuorexa IIOK
MPUYHUHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH ABHUIKCHUA TCJI
IImoTHOCTE BemecTna.

16 Pacuer macchel 1 00beMa bubmmorexa IIOK

https://m.edsoo.ru/ff0a0fee
Tella 1Mo ero TIOTHOCTH
JlabopaTopHas pabota

17 «OmnpeneneHue MmIOTHOCTH
TBEPAOTO TEIA»

18 Pemenne 3aga4 mo teme but6mmoreka [IOK
"[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c

19 Cuna Kak XapakTepucTuKa



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumoaercTeus Tea. Cuna
ynpyroctu. 3akoH ['yka

JlaboparopHas paboTa
«M3yueHne 3aBUCUMOCTH

20 | pactsoxenus (negopmanun)
MIPY>KUHBI OT PUII0KEHHON
CHUITBD

21 SAsnenue tarorenus. Cuiia
TSDKECTH
CBsi3b MEX]y CUIION

99 TSXKECTU U Maccou Tena. bu6mmoteka [IOK
Bec Tena. Pemenue 3amay https://m.edsoo.ru/ff0al778
no teme "Cuina Tsoxectu"

Cuna TsHKeCTH Ha JIpYyrux
23 IJIaHeTax d)mnqeci}llzlre bubmorexa OK
) https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TUIAHET

24 N3mepenue cui. bubmuoreka [{IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

but6mmoreka [IOK

25 | Bec Tema. HeBecomocThb

https://m.edsoo.ru/ff0a1778
Crnosxenue 1ByX cui,

o5 | HAMPABICHHEIX 11O OJHOM bu6mmoreka [HOK
MPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYrOIIAs CHIT

97 Pemenue 3anau o reme

"PaBHonelicTByromas cun"



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

Tpenue ckoybxeHUs U
TpeHue NoKos1. TpeHue B
IIPUPOJIE U TEXHUKE

but6mmoreka IIOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHas paboTa
«M3y4eHne 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIbKEHHUS
OT CUJIbI IaBJICHUS U
xapakrepa
COIIPUKACAIOIINXCS
MMOBEPXHOCTEW

bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha
onpeJIeTIeHue
PaBHOJICMCTBYIOIICH CHIIBI

31

Pemenne 3agay mo Temam:
«Bec tenay, «['padudeckoe
N300paxKeHue Cui,
«Cuney,
«PaBHOENCTBYIOIIAS CHIDY

bu6nuoreka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota no
TeMaM: «MexaHuyeckoe
JBIKEHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['paduyeckoe
M300paskeHNe CHUIT,
«Cunby

33

JNaaenue. CiocoObl
YMEHBIICHUS U

Bbubnuoreka IIOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCIIUYCHUSA OaBJIICHUA

JlaBiieHue rasa.
3aBUCHUMOCTb JIaBJICHUS

bubmuoreka ITOK

34 rasa ot oobéma, https://m.edsoo.ru/ff0a2376
TEMITePATYPhI
[Tepenava naBneHus
35 TBEPJIBIMU TEJIAMH, bu6mmoreka [IOK
SJKUIKOCTSIMA U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBIIeHHE B )KMIKOCTH U
36 rase, BEI3BAaHHOE bubmorexa HOK
. https://m.edsoo.ru/ff0a2718
JEHCTBUEM CHJIBI TKECTH
Pemrenue 3amad mo reMe
37 «/laBreHue B KUIKOCTHU U bubmmorexa LIOK
A https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackams»
bubnuorexa IIOK
38 Coo01maroIecs cocyabl
marorm YA https://m.edsoo.ru/ff0a2970
39 I'uapasnuueckuii mpece bubnmotexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [IopiHeBoit
JKUIKOCTHBIM HAcoC
ATtmocdepa 3emin.
ITpuunHEI CyIIECTBOBAHUS
P vyﬂl bubnuotexa [IOK
41 BO3YIITHOW 000T0YKH

3emMiu. 3aBUCUMOCTh
aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

OT BBICOTHI HaJl yPOBHEM
Mopst

42 Bec Bo3ayxa. bubnmoreka [IOK
ATtMochepHoe naBiIcHUE https://m.edsoo.ru/ff0a2b5a
N3mepenune atmochepHOro

43 nasiieHus. OnbIT bubmorexa HOK

' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTh

4 aTMOC(EpHOT0 AaBICHUS bu6nuoreka IIOK
OT BBICOTHI HaJl ypPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepon.

45 ATII)\/IOC(i)GI:) Hoep aBJICHUE Ha Bubmmorexa [IOK

p A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX

16 Pemenne 3amau mo treme
"ATMocdepHoe aBieHue"

eMCTBHUE KUIKOCTH M Ta3a
47 fa or nceHsoe B HUX bubnmorexa HOK
py https://m.edsoo.ru/ff0a3276
Teno. ApXuMe0Ba cuia
JIaGoparopHas pabota
«OnpeneneHue
48 BBITfHIfHBaIO eyl CHJIBI buGnnorexa [IOK
N III ’ https://m.edsoo.ru/ff0a33fc
JEHCTBYIOIIEH Ha TEIO,
MOTPY>KEHHOE B KHUJAKOCTbH)
49 JlabopaTopHas paboTa 1o bu6mmoreka [HOK

teMe «MccinenoBanue

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBUCMMOCTH Beca TeJla B
BOJZIC OT 00BEMa
MOrPYKEHHOM B )KUJIKOCTh
YacTH TeJay

50

IlnaBanue Ten

bubmuoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JIaboparopHast pabota
"KoHcTpyupoBaHnue
apeoMeTpa uin
KOHCTPYHPOBAHUE JOJKU U
orpeJiesicHue e€
rpy3onoabEMHoOCTH"

52

Pemenwne 3aga4d mo remam:
«IlitaBanue cynoB.
BosnyxomiaBanuey,
«/laBiieHnEe TBEpABIX TEN,
JKHIKOCTEH 1 Ta30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuyeckas paborta

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MontHocts. EnnHunel
MOIIHOCTH

bubnuoreka IIOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue
"PacuyéT MOIIHOCTH,
pa3BUBAaEMOM IIpU NOABEME
IO JIeCTHUIE"

56

[IpocTeie MEXaHU3MBI.



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Prruar. PaBHOBecue cui Ha
phIuare

57

KonrponsHas pabora no
TeMe «/laBieHue TBEpIbIX
TeJI, )KUJIKOCTEH U ra3oBy /
Bceepoccutickas
IIpoBepoyHas paboTta

58

PesepBHylit ypok. Pabota ¢
TEKCTaMU 110 TEME
«/laBnenue TBEPABIX TEII,
KHUJIKOCTEH U Ta30By /
Bcepoccuiickas
IpoBepouHas padbota

bubmuoreka [IOK
https://m.edsoo.ru/ffOa4ffe

59

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas
pabota «VccrnenoBanue
yCJIOBUI paBHOBECHUS
pbIuara»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agay no teme
«Y CcnoBUs paBHOBECHS
pbIyara»

bubnuoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

Koadduuuent nonesnoro
JeWCTBUS MEXaHU3MA.
JIaGoparopHas paboTa
«H3mepenne KI1/]
HAKJIOHHOH INIOCKOCTHY

0.5



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Pemenne 3a4a4 110 TEMC

62 "Pabora, momuocTh, KIT/1"

bubmuoreka IIOK
https://m.edsoo.ru/ff0a4c48

Mexanuyeckas S3Heprusi.
63 | Kuneruueckas u
MIOTEHLIMAJIbHAs SHEPIUs

butmmoreka IIOK
https://m.edsoo.ru/ff0a4252

64 3akoH COXpAaHCHHA

MEXaHUYECKON SHEPTUH

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 110
TeMe "DKCIepUMEHTaIbHOE
OnpeeIeHUEe U3MEHEHUS
65 | KHHETUYEeCcKOH U
MTOTEHIIMATIbHON SHEPTUU
MIPU CKAaTBIBAHUU TEJIa TI0
HAKJIOHHOM II0cKOoCTH"

KonTponbHas pabota mo
66 TeMe «PaboTa 1 MOIITHOCTE.
DOHeprus»

PezepaHblii ypok. Pabota c
g7 | TEKCTaMH IO Teme
"MexaHnudeckoe

nBIKeHue"

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Pabora ¢
68 TekcTamu 1o TeMe "Pabora.

MomnocTs. DHeprus”

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Ne KosmuecTBo yacos
DJIeKTPOHHBbIE
Jara uudposbie
m | Tema ypoka KoHnTpoabsHbie IIpakTHyeckue
Bcero U3y4YeHHUs! o0pa3oBaTejbHbIE
/ padoThI padoThI
pecypchbl
n
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO- 1 bubnnorexa LIOK
KUHETHUYECKON TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TTOATBEPKACHUS
Macca u pazmep aToMOB U 1
MOJIEKYIT
Mogaenu TBEpIOTO,
KHJIKOTO ¥ Ta3000pa3HOTO 1 bubmorexa [IOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHUH BEIECTBa
OObsicHEeHNE CBOMCTB
TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSTHUM 1
BEIIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KHHETUYECKOU Teopuun
Kpucrannnueckue u 1 bubmuotexa LIOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CMmaunBaHue U 1 Bbubnuoreka IIOK
KaIlTAUISIPHOCTb. https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

[ToBepxHOCTHOE
HaTsDKEHUE

TenuoBoe pacpenue u

bubmuoreka ITOK

! cxKarue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
3 TEMIIEPaTypPhl CO
CKOPOCTBIO TEIIJIOBOTO
JIBMDKCHUS YaCTHI]
BryTpennss sHeprus.
9 CHZZI())6I)I I/I3M€HIe)HI/I$I bubnnorexa [IOK
N https://m.edsoo.ru/ff0a5¢60
BHYTPEHHEH dHEPTUn
bu6nuoreka IIOK
10 B
HABL TEIIoTIepeAat https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"ITpakTHueckoe
1 HCTIOIb30BAHUE TEMIIOBBIX but6mmoreka [IOK
CBOICTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHeprocoepexeHus"
12 KonndecTBO TEMIOTHI. but6mmoreka [IOK
VYV nenbHas TENI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 Oananca. TemiooOMeH 1 bubmorexa [OK
' https://m.edsoo.ru/ff0a7088
TETJIOBOE PaBHOBECHE
14 JlabopaTopHas pabota bu6mmoreka [HOK

"HccnenoBaHue sIBICHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TeIu1I000MeHa Mpu
CMEIIMBAHUU XOJI0HON 1
ropsiueit BoJibI"

Pacuet xoamuecTBa
TEIUIOThI, HEOOX 0 JUMOTO

15 | nans HarpeBaHus TeNa U
BBIJICJISIEMOTO UM TPU
OXJIAXKICHUHT
JlaGopaTopHas paboTta
16 "Onpenenenne yaeaIbHOH bubmiorexa LIOK
P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
DHeprus TOIJINBA.
17 Y nenpHas TemaoTa bubmmorexa [OK
A https://m.edsoo.ru/ff0a7b5a
CTOpaHUs
IInaBnenue u
OTBepJicBaHUE
18 K Hciannnqecxnx Ten bubmmorexa OK
p ’ https://m.edsoo.ru/ff0a71d2
VY nenwbHas Teriora
TJIABJICHUS
JlaGopatopHas paborta
19 "On E}IengHHe pnenLHoﬁ bubmotexa [OK
P Y " https://m.edsoo.ru/ff0a72fe
TETUTOTHI TIJIaBJICHUS JIbJIa
20 [TapooGpazoBanue u bubmuotexa LIOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwue. Y nenpHas Bbubnuoreka IIOK

TEII0Ta MapooOpa3oBaHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Y KOHJICHCALIMH.
3aBUCHUMOCTb TEMIIEPATYPBI
KHUIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

Bnaxnocts Bo3ayxa.
JlaGopaTopHas paboTta
"OnpeneneHue
OTHOCHUTENILHOW BIaKHOCTHU
BO3IYyXa"

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

23

Pemenue 3amay Ha
ONPEACIICHUE BIAXKHOCTH
BO3/yXa

24

[TpuHIUIBI pabOTHI
TEIUIOBBIX JIBUTATEICH.
[TapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO
CTOpaHus

25

KII/I TermoBoro
nBurarens. TeninoBbie
JBUTATEIM U 3alluTa
OKpY>Karollel cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUSA U
MpEBpalICHUA DHCPI'UU B
TCIJIOBBIX IpoHeccax

27

IloaroroBka x
KOHTPOJILHOM paboTe 1o

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

TeMe "TerIoBrIe ABICHHU.
N3meneHune arperaTHbIx
COCTOSIHHH BerecTsa"

28

KonTponbhas pabota no

teme "TerIoBbIE ABIEHMS.

N3menenne arperaTHbix
COCTOSHUH BelecTna"

bubmuoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpuzanus Ten. Jlpa
pOJIa BIEKTPUUECKHUX
3apsIoB

30

Ypok-uccienopanue
"DnexTpuzanus Ten
WHAYKIUEN U IIPU
CONPUKOCHOBEHUH"

31

B3anmonerictsue
3apsSKEHHBIX TEJN. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTpUUYECKOE MOJIE.
HampsokeHHOCTB
JNEKTPUYECKOTO TTOJI.
[IpuHnmn cynepno3uuuu
JIIEKTPUYECKUX IOJIEN

bubnuoreka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anekrpuueckux
3aps/10B. DJIIEMEHTAPHBIN
3apsg. CTpoeHue atoMa

34

[IpoBogHUKY U

but6mmoreka IIOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JHMJIEKTPUKU. 3aKOH
COXpaHCHHUSI
3IIEKTPUIECKOT0 3apsiaa

https://m.edsoo.ru/ff0a8ef6

35

Pemrenue 3amay Ha
MPUMEHEHHUE CBOMCTB
ANEKTPUUYECKUX 3apsI0B

bubmuoreka ITOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUUYECKUM TOK,
YCIIOBUS €T0
CYIIECTBOBAHUS.
HcTounuku
ANEKTPUYECKOTO TOKA

bubmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBUS SIIEKTPUYECKOTO
TOKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBanue
"JleiicTBHe
AJEKTPUYECKOTO OIS Ha
MIPOBOJIHUKHU U
T3JIEKTpUKN"

39

DNEeKTpUUECKUN TOK B
MeTaiax, )KUIKOCTSIX U
rasax

but6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpUYecKas Lenb U e€
COCTaBHBIE YaCTH

41

Cuna toka. JJaboparopHast
pabota "U3mepenue u
peryaupoBaHHUE CUIIBI

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

TOKAa"

42

DJeKTpuIecKoe
HanpsbkeHue. BoiabtMerp.
JlaGopaTopHas pabora
"U3mepenue u
peryaupoBaHue
HanpspKkeHus "

0.5

but6mmoreka IIOK
https://m.edsoo.ru/ff0a9e14

43

CornpoTuBieHne
MIPOBOJIHUKA. Y IeJIbHOE
COIIPOTHBIICHUE BELIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JIaboparopHast pabota
"3aBUCUMOCTh
ANEKTPHUYECKOTO
COIIPOTHUBIICHUS
MTPOBOIHHKA OT €T0 JUTUHBI,
TIOMIA/IHA TTOTIEPETHOTO
cedeHus u mMarepuaia”

bu6nuoreka IIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTH CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma
JUI y4acTKa Lenu

bubnuoreka IIOK
https://m.edsoo.ru/ff0aa44a

46

JIaGoparopHas paboTa
"HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA,
WAYIIETo Yepe3 pe3ncTop,
OT COTIPOTHBIICHHSI
PE3UCTOPA U HANIPSKEHUS
Ha pe3ucrope”

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarensHOE U
[apauIeIbHOE COCAUHEHUS
IIPOBOJHUKOB

48

JlaGopaTopHas pabora
"[IpoBepka mpasuiia
CJIOKEHUS HAPSKEHUM
IIPU MOCJIE10BATEIbHOM
COEIMHEHUH JIBYX
pe3uctopoB"

bubmuoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JIaboparopHast pabota
"I[IpoBepka npaBuia s
CHJIBI TOKA MIPH
napamieTbHOM
COETUHEHUH PE3UCTOPOB"

bubmmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenne 3anay Ha
npuMeHeHue 3akoHa Oma
U1 Pa3TUYHOTO
COCAUHCHUA IIPOBOAHUKOB

bu6nuorexa IIOK
https://m.edsoo.ru/ff0aaf8a

51

Paborta 1 MOIIHOCTE
AJIEKTPUYECKOTO TOKA.
3akoH [[xoynsa-Jlenna

bubnuoreka IIOK
https://m.edsoo.ru/ff0ab124

52

JIaGoparopHas paboTa
"Onpenenenue padboThl U
MOIITHOCTH JIEKTPUIECKOTO
ToKa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

DNeKTpUYECKHe LEeNu U

Bbubnuoreka IIOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

OTpeOUTENN
JJIIEKTPUYECKOM DHEPTUU B
osITy. KopoTkoe
3aMbIKaHHE

54

ITocTossHHBIC MATHUTBI, KX
B3aHMO/IENICTBUE

55

Ypok-uccienopanue
"N3yuyenue nosei
HOCTOSIHHBIX MAarHuToB"

bubmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarsuTHoOe MoJe.
MaruauTHOE 1moJie 3eMau 1
€ro 3HaYeHHue s KU3HHU
Ha 3emiie

bu6mmoteka [IOK
https://m.edsoo.ru/ff0acOba

S7

[Toxroroska k
KOHTPOJIbHON paboTe 1o
TeMe "DIeKTpUUIECKHe
3apsbl. 3apsyKEHHbIE Tena
Y UX B3aUMOJICHCTBUS.
IlocrostaEBIH
ANEKTPUYECKUI TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbnas pabota no
Teme "DJIEeKTPUIECKUE
3apsbl. 3apsyKEHHBIE Tea
¥ UX B3aUMOJICHCTBHS.
[TocTostHHBIM
AIIEKTPHUYCCKHU#T TOK" /
Bcepoccuiickas

but6mmoreka [IOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoyHas paborta

59

PesepBHblii ypok. Pabota ¢
TEKCTaMU 0 TeMe
"ITocTossHHBII
AIEKTPUIECKUI TOK" /
Bcepoccuiickas
poBepoyHas paborta

but6mmoreka IIOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT Opcrena.
MarauTHoOe I10JIe
3JIEKTPUYECKOTO TOKA
MarsuTtHO€ 110JIe KaTyIIKH
C TOKOM

bubmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

IIpumenenue
3JE€KTPOMAarHUTOB B
texHuke. JlaboparopHas
paborta "U3yuenue
JNIEUCTBUSI MATHUTHOT'O
TIOJIs1 Ha MIPOBOHUK C
TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTpOABUTATEID
MIOCTOSIHHOT'O TOKaA.
Hcnone3oBanne
3JIEKTPOJIBUTATENECH B
TEXHUYECKUX YCTPOUCTBAX
U Ha TPaHCHOPTE.
JIaGoparophas pabota
"KoHcTpyupoBanue u

bubnuoreka IIOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

n3ydeHue paboThl
3eKTpoaBUrarens"

63

Omnbrtel apanes. 3akoH
JJIEKTPOMAarHUTHOMN
naaykuud. Ipasumno Jlenna

64

DJeKTpOoreHepaTop.
CriocoOBbI moTyueHHsI
AEKTPUUYCCKON SHEPTUH.
DNEeKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX
HMCTOYHHUKAX SHEPIHH

65

IloaroroBka k
KOHTpPOJIbHOM paboTe 1o
TeMe "DNeKTpUIecKue u
MarHUTHbBIE SIBJIEHUS"

66

KonTponbnas pabota o
TeMe "DNEeKTPUUYECKUE U
MarHuTHBIC sIBJICHUS "

bubnuoreka IIOK
https://m.edsoo.ru/ff0acbh14

67

PezepaHblit ypok. Pabora c
TEKCTaMU 0 TeMe
"TeruioBble ABIeHUA"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHylit ypok. Pabora ¢
TEKCTaMH I10 TEME
"MarauTHble IBJIEHUS"

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

N KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
°
[ara nu@pposbIe
1/ Tema ypoka KonTtposabHbie IIpakTHuyeckune
Bcero U3y4yeHust o0pa3oBaTejbHbIE
n padoTsbI padoThbI
pecypchl
1 MexaHn4ecKoe IBUKEHHUE. 1
MartepuanbHas TOUKa
Cucrema oTcyera. bu6mmoreka [IOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JBUKEHUS 4
PaBHOMEDHOE bu6mmorexa [IOK
3 p . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEIHOE IBUKCHHE 3
HepasnomepHoe
4 NPSIMOJIMHEHHOE JBUKECHHUE. 1
Cpenssisi 1 MTHOBEHHAS
CKOpPOCTh
[TpsamonuneitHoe bubnuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIKEHHE. Y CKOpEHHE 4
CKOpOCTh NPSAMOIMHENHOTO
5 PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOpOCTH
7 JlaGopaTopHas pabora 1 1 bubmuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

"OmnpeneneHue yCKOpeHus
TeNa Mpy PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIIOHHOU
mIockocTu"

https://m.edsoo.ru/ff0adbl
8

CB00OOgHOE TaieHue TeIl.

8
Omnbrtel [Nanuies
PaBHOMEpHOE IBUIKEHHUE 110
OKpyxHoCTH. [lepuon u bubnuorexa [JOK
9 4acToTa 0OpaIieHus. https://m.edsoo.ru/ff0ael7
Jluneitnast u yrioBast 6
CKOPOCTH
10 [lenTpocTpeMHuTebHOE
YCKOpEHHE
. bubnuoreka [OK
I1 H .
11 CPELIH SAKOH HIHIOTOHA https://m.edsoo.ru/ff0ae61
Bexkrop cuiibl 5
Bropoii 3axkoH HeroTOHA. bubmorexa [JOK
12 . https://m.edsoo.ru/ff0ae72
PaBHonelicTByIOIIAsA cHla .
Tpernii 3akoH HeroTOHA. bubmorexa HOK
13 https://m.edsoo.ru/ff0ae98
Cynepniozunus cun 9
Pemrenne 3aga4u Ha bu6mmoreka [JOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ffOaeb6
Herorona c
15 Cwuna ynpyroctu. 3akoH bubnuoreka [IOK

I'yka

https://m.edsoo.ru/ffO0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Pemenue 3agay no teme

16
«Cwuia yrpyrocTt»
JlaboparopHas pabota bubnmoreka [JOK
17 «OmnpeneneHune )KeCTKOCTH https://m.edsoo.ru/ffOaee2
IPYKHHED 8
bubmuorexa [IOK
18 Cuiia TpeHus https://m.edsoo.ru/ff0af73
8
Pemmenue 3agau o teme bubmmorexa [IOK
19 https://m.edsoo.ru/ff0afa2
«Cwuiia TpeHus» 6
JlaGoparopHas paboTa
"Onpesienene bubnuoteka [JOK
20 https://m.edsoo.ru/ff0af8b
Koa(urmenTa TpeHus .
CKOJIb)KeHus" N
Pemenwne 3amad mo Teme bu6nmoreka [JOK
21 "3axonbl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpeHus" e
Cuna TSXKeCTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS bubmorexa [TOK
22 P i https://m.edsoo.ru/ff0af04
Yckopenue cBOOOTHOTO 4
MageHUs B
VYpok-koHpepeHus
23 "JIBM>KEHHE TEJ BOKPYT

TPaBUTALMOHHOTIO LIEHTPA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Comueunas cuctema).
lNanaktukn"

Pemenue 3a1a4 no reme

bu6mmorexa IIOK

"
24 Cuna Tspiectu 3aKOH" https://m.edsoo.ru/ff0af5f8
BCEMHUPHOT'O TATOTEHUS
IlepBas kocMuyeckas bubnnoreka [JOK
25 ckopocth. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
[EPETPY3KHU C
PaBHOBECHE MaTepUaIbHON
TOYKHU. AOCOJIFOTHO TBEPI0E
. bubnuorexa [JOK
26 redto. PaBHOBe({I,/Ie TprHOFO https://m.edsoo.ru/ffOafe3
TeJa C 3aKPeIIEHHOI OChIO 6
BpanieHus. MOMEHT CHIIBI. B
Ientp TsxECTH
PaBHOBecHe MaTepruambHON
TOuKH. AOCOIIIOTHO TBEPIOE
97 teno. PaBHoBecue TBEpIOTO
TeJa ¢ 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHJIBL.
LenTp TsKECTH
Pemenue 3agau no teme bu6mmorexa [IOK
28 "MomeHT cunsl. LlenTp https://m.edsoo.ru/ff0b02b
TsDKeCTH" 4
[ToaroroBka K KOHTPOJIBHOU bu6mmoreka [JOK
29 pabote o Teme https://m.edsoo.ru/ff0b040

"MexaHU4YeCKOE ABIKEHUE.

8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408

BzaumoneiictBue Ten"

Konrponbnas padora mo
TeMe "MexaHnueckoe

bu6mmoreka [IOK

30 . https://m.edsoo.ru/ffOb06e
IBIKEeHHE. B3anmoseiictBre c
ten" N
Nmnynsc tena. UMmynsc
bu6mmoreka [IOK
CHJIBL. 3aKOH COXpaHEHUS
31 https://m.edsoo.ru/ffob07f
UMITyJbCca. YIPYyroe u 2
HEYIPYroe B3auMoJIeiicTBre N
Pemienue 3amay mo reme bubmuorexa [JOK
32 "3aKOH COXpaHEHHS https://m.edsoo.ru/ff0b096
umnyibca" c
VYpok-koHpepeHuus
33 "PeakTrBHOE IBUKEHUE B
pUPOJIE U TeXHUKE"
bu6nuoreka IIOK
Mexanudeckas paboTa u
34 P https://m.edsoo.ru/ffOb0a8
MOIITHOCTb s
bu6mmorexa [IOK
Pabota cuibl TSHKECTH, CHITBI
35 https://m.edsoo.ru/ffOb0db
YIPYTOCTH U CUJIBI TPEHUS 3
JlaGopatopHas pabora
«Omnpenenenue pabOTHI CUITBI
36 TPEHHUsI IPU PaBHOMEPHOM

JBUKEHUH TeJIa 110
TOPU30HTAIILHON
MTOBEPXHOCTU»



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBs13b 5HEpruu u paboThL.

37
[TorenuuanbHas SHEPTUS
Kunerunueckas sneprus. bubnmoreka [JOK

38 Teopema 0 KHHETHUECKOIN https://m.edsoo.ru/ff0b0c3
SHEPIruun 2

39 3aKOH COXpaHEHUs SHEPTUU
B MEXaHHUKE
JlaboparopHas pabota bubnuorexa [JOK

40 «3y4yeHue 3akoHa https://m.edsoo.ru/ffOb12f
COXpaHEHHUSI SHEPTUM» e

bubmuorexa [IOK

KonebaTenbHoe ABMXEHUE U

41 https://m.edsoo.ru/ff0b185
€ro XapaKkTepPUCTUKH 8
3aryxaromue KojaedaHus. bubnuoreka [IOK

42 BoinyxaeHHbIe KoeOaHusl. https://m.edsoo.ru/ff0b20f
Pe3zonanc 0

43 MaremaTnuecKkui u
MPYKUHHBIA MassTHUKA
Ypok-uccnenoBanue

bu6mmoreka [JOK

«3aBUCUMOCTD MIEPHOA

44 y https://m.edsoo.ru/ff0b197
KOJIEOAHUH OT JKECTKOCTH X
MPYKUHBI U MACChI TPy3a» -

45 IIpeBpatenue sHEprun Npu
MEXaHUYECKUX KOJeOaHUsIX

46 JlaGopaTopHas pabora bubnuoreka [IOK

«OmnpeneneHre 4acToThl U

https://m.edsoo.ru/ffOblae



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

neproa KojaeoaHui c

HPYKHHHOTO MasiTHUKA

JlaboparopHas pabota

«ITpoBepka HE3aBUCUMOCTH Bu6mmorexa [TOK

nepuojaa KojiebaHuii rpysa,
IIOABCIHICHHOI'O K HUTH, OT
MaccChl rpy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHUYECKUE BOJIHEI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpogosibHBIE N
MOTIEPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

VYpok-koHpepeHuus
"MexaHn4yecKHue BOIHEI B
TBEPIOM TeEJIE.
CelicMuuecKue BOJHBI"

50

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

o1

Ypok-uccnenoBanue
"HabnrogeHre 3aBUCIMOCTH
BBICOTBI 3ByKa OT YacCTOTHI"

52

['poMKOCTB 3ByKa U BbICOTA
TOHA. AKyCTUYECKUI
PE30HAHC

53

Y pok-KoH(pepeHIHs
"V1pTpa3Byk 1 HH(pa3BYK B
IIPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23c
a



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

IToaroTroBka K KOHTPOJILHOU
paborte 1o Teme "3aKOHbI

bu6mmoreka [IOK

54 https://m.edsoo.ru/ffOb25f
coxpaHeHus. MexaHnueckue 0
KoJieOaHMs U BOJIHBI" -
Konrponbnas padora mo
55 TeMe "3aKOHbI COXPaHEHHUS.
MexaHudeckre KoJieOaHus 1
BOJIHEI"
bubmuorexa [IOK
DIIeKTPOMAarHuTHOE IOJIE.
56 https://m.edsoo.ru/ffOb2ab
DNIeKTPOMarHUTHBIE BOJIHBI .
57 CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH
VYpok-koHpepennus "lllkana
ANEKTPOMATHUTHBIX BOJIH. bubnuotexa [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ff0b2fe
ANIEKTPOMArHUTHBIX BOJIH 6
JIISE COTOBOM CBSI3H"
Ypok-uccnenoBanue
"I/I3yqu1/1e CBOICTB Bubnuoreka LHOK
59 JIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOIIBI0 MOOHMIIEHOTO c
Tenepona”
Pemenue 3anau Ha
60 OTIpeIeJICHUE YaCTOThI U

JJINHBI SHCKTpOMaFHHTHOﬁ
BOJIHBI



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas pUpoaa

bubmuorexa [JOK

61 cBera. CKOpOCTh CBeTA. https://m.edsoo.ru/ffOb31d
BosHOBEIE CBOMCTBA CBETA 0
HcTounuku cBera.
MpsvosuHeiiHoe bubmumoreka [IOK
62 PACIIOCTpAHEHHE CBETa https://m.edsoo.ru/ff0b365
’ 8
3armenust ConHua u JIyHbl -
3aKOH OTpa)KCHHUsI CBETA. Bt OK
3epkaina. Pemenne 3ana4 Ha nosmorexa Il
63 HDUMEHEHIE 3AKOHa https://m.edsoo.ru/ff0b38c
P 4
OTpakKeHHsI CBETa
[Ipenomnenue cBera. 3akoH bubmorexa [IOK
64 DeTOMICHIS CBETa https://m.edsoo.ru/ffOb3ae
P a
[TonHoe BHYyTpEeHHEE
OTpa)kKCHHE CBETA. bubnuoreka [IOK
65 Hcnonp30BaHre OTHOTO https://m.edsoo.ru/ffob3c5
BHYTPEHHETO OTPAKEHUS B c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnemoBanue
66 3aBHCHMOCTH yTJIa
MIPEJIOMIICHHUST CBETOBOTO
Jyd4a OT yTJia aJicHus Ha
rpanuiie "Bo3nyx-cTekiao""
67 VYpok-koHpepeHIms

"M crnoabp30BaHue MOJTHOTO



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBA3G'"

JInusel. OnTuueckas cuiia

bu6mmoreka IIOK

68 https://m.edsoo.ru/ff0b3f2
JIMH3bI
c
[Toctpoenue nu3o0pakeHuii B bubmorexa [IOK
69 P P https://m.edsoo.ru/ff0b444
JIMH3aX
a
JlaGopaTopHnas pabota
"Onpeneneane GOKyCHOTO bubmorexa HOK
70 Y . https://m.edsoo.ru/ff0b420
PACCTOSIHUS U ONITHYECKOM 6
CHUJIBI coOMparomieit TMH3bI" h
Ypok-koHpepeHus bubnmnoreka [JOK
71 "OnTH4eckue JINH30BbIE https://m.edsoo.ru/ff0c0a7
npu6ops!" e
bu6mmorexa [IOK
I'ma3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
CUCTEMA. 3peHue p
VYpok-koHpepeHus
73 "IledexTrl 3penus. Kax
COXpaHMTH 3peHue"
Paznoxxenue 6enoro ceera B
crektp. OnbiTel HeroTOHA bubmorera [JOK
74 ’ ’ https://m.edsoo.ru/ffOc0f4
CrioxeHue CueKkTpaabHbIX c
1BeToB. Jlucnepceus ceera N
75 JlaGopaTopHas pabora bubmuorexa [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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MPOBEPSIEMBIE IIPEIMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOM OBPA30OBATEJIBLHON
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC

Koa nposepsiemoro

HpOBepﬂeMbIe NMPEAMETHBIC PE3YJIbLTAThI 0CBOCHUSA OCHOBHOM 06p330BaTe.TII)HO]71 MmporpaMmbIl

pe3yJabrara OCHOBHOTI'0 00111er0 00pa3oBaHUA
11 HCMOJIb30BATh U3YYECHHBIE MOHATHS
19 pa3nuyath SIBICHUS IO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JTEMOHCTPHUPYIOIINX
' NaHHOE (PU3MIECKOE ABJIECHHE
pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUM B OKpPY)KAIOIIEM MHUpPE, B TOM YHUCIE
13 ¢usnyeckue sIBIEHUS B NPUPOAE, MPU STOM MEPEBOAUTH MPAKTUUECKYIO 3a]ady B y4eOHYIO, BBIJIENATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN
OTHCHIBATh M3yYEHHBIE CBOMCTBA TN U (PU3NUYECKUE SIBICHUSA, UCTOIB3ys (PU3NUECKHe BENUYUHBI, TPU
14 OMMCAaHUU TPABUIBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIONB3YEMbIX BEIMYWH, WX OOO3HAUYECHUS H
' €IMHULIBI (PUBNYECKUX BEIUYHH, HAXOIUTh (OPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C
JIPYTUMHU BETHYUHAMEU, CTPOUTH TPaPUKH H3yUYEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BETHUUH
15 XapaKTepU30BaTh CBOWMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIIECCHI, UCIONB3YS NU3YUYEHHBIE 3aKOHBI, IIPU
' 3TOM J]aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aHCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE
OOBSACHATh (PU3MUECKHE SBJICHMS, MPOLECCHl U CBOWCTBA TeJ, B TOM 4YHCIE U B KOHTEKCTE CHUTyallui
16 MPAKTUKO-OPHEHTUPOBAHHOTO  XapakTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH

o0bsicHeHUe U3 1 — 2 JOrMyecKux MaroB ¢ OoMopoi Ha 1 — 2 U3y4yeHHBIX CBOMCTBA (PU3NUECKUX SBJICHUH,
(U3NYECKHX 3aKOHA WU 3aKOHOMEPHOCTH




1.7

pemaTh pacuéTHbIe 3a1au B | — 2 efCTBHSA, UCTIONB3Ys 3aKOHBI U (HOPMYJIBI, CBSI3BIBAIOIINE (PU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 331a4Ml 3allUChIBaTh KPAaTKOE YCIOBHE, MTOJACTABIATh (PU3HUECKHE
BEIMYUHBI B (POPMYJIBI M TPOBOIUTH PACUYETHI, HAXOOUTH CIIPABOYHBIC IAaHHBIC, HEOOXOIMMBIC IS

peuicHud 3a/ia4, OCHUBATh PCATTUCTUIHOCTD HOqueHHOfI (1)I/I3I/I‘-I€CKOﬁ BCJIIMYHUHBI

18

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIMTh MPH MOMOLIM (U3NYECKUX METO/I0B, B ONHCAHUU
HCCIIEIOBaHMs BBIIEIATh IPOBEPSIEMOE MPEAINOIOKEHUE (TUIOTE3Y), pa3iudyarb U HHTEPIPETUPOBATH
MIOJTyYEHHBIH pe3ysbTaT, HAXOJUTh OIUMOKH B XO/I€ OIBITA, J1eJ1aTh BBIBO/BI [10 €T0 Pe3ysbTaTaM

1.9

MPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3UYECKHX CBOWCTB  TeII:
(hopMyIIMpPOBaTh TPOBEPSIEMBIC TIPEIOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MIPEIJIOKEHHOTO 000PYI0BaHHUS,

3aIMCBIBATh XO/I OIBITA M (DOPMYITHUPOBATH BBIBOIBI

1.10

BBITIOJTHSATH MPSMbIE U3MEPEHUSI C HCIOJIb30BAHUEM aHAIOTOBBIX M HHU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHIA

111

MPOBOAUTH HCCIIEAOBAHNUE 3aBUCHUMOCTH OJIHOM (PU3MYECKOM BEIMYUHBI OT APYroil ¢ MCHOIb30BAHUEM
NpsIMBIX HM3MEpPEHUH, y4yacTBOBaTh B IUIAHMPOBAHMM Y4EOHOIO MCCIEIO0BaHHUSA, COOMpPATh YCTaHOBKY M
BBIMOJIHATE U3MEPEHUs, Ccienys MpeaIokKEeHHOMY IulaHy, (UKCHPOBaTh pPE3YIbTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BHJE MPEATOKEHHBIX TaOJaHIl U IpaduKoB, JA€NaTh BHIBOJBI MO
pe3yibTaTaM UCCIEeT0BaHUs

1.12

IpOBOAUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYNH, CIICAYA npennomeHHoﬁ HHCTPYKIUU: IIpU
BBITTOJIHEHUHU I/ISMepeHI/Iﬁ CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHHC HCKOMOM

BCJIMYUHBI

1.13

co0Jr01aTh PaBUIa TEXHUKHU 0€30MacHOCTH IPH paboTe ¢ 1abopaTOPHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTb NPUHIUIIBI ,[ICI>'ICTBI/IH HpI/I60pOB Hn TCXHUYCCKUX YCTPOﬁCTB, XapaKTCPU30BaTh MPUHIIUIIBI
)ICP'ICTBHSI HN3YUCHHBIX HpI/I60p0B N TCXHHUYCCKUX yCTpOfICTB C IMIOMOIIBIO UX OMMMCaHW, UCITOJIb3Yys 3HAHUA

0 CBOMCTBax (PU3NYECKUX SBJICHUI U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAMUTH TPUMEPHI (HAXOIUTh MH(OPMAIIHIO O IPUMEPaX) MPAKTUYECKOTO HCIIOIB30BaHUS (PU3NIECKUX




3HaHUI B TIOBCEJHEBHOW JXU3HU JJs oOecredeHuss Oe30MacHOCTH MpH OOpaIleHWH ¢ NpudopamMu U
TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 37I0POBBSI U COOTIOICHHUST HOPM SKOJIOTHUECKOTO TIOBEJICHUS B
OKpY>Karollen cpefie

OCYHICCTBJIATDH OT60p HNCTOYHHKOB I/IH(l)OpMaL[I/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHHM C 3aJaHHBIM

1.16 ITOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUW U NMYTEM CPAaBHEHUS PA3IMYHBIX HUCTOYHUKOB
BBIICTISITH MHPOPMAIUIO, KOTOPAs SIBJISETCS MPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOM
WCIOJIb30BATh TPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHOIOMYJSIPHYIO JIUTEpaTypy (HU3HUEcKOro
1.17 CoJIep’KaHus, CIIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BiaaseTs npuémamMu KOHCIEKTUPOBAHUS
TEKCTa, TpeoOpa3oBaHusi UHPOPMALIUU U3 OJHON 3HAKOBON CUCTEMBI B PYTYIO
co3laBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2 — 3 HCTOYHUKOB
118 uHpopmanud (U3MYECKOTO COACpKAHMSI, B TOM YHCIE IMyOIWYHO JAeNaTh KpaTKHe COOOIICHUS O
' pe3ysibTaTax MPOEKTOB WM Y4€OHBIX MCCIEIO0BAaHUM, NMPU 3TOM IPaMOTHO MCIOJB30BaTh M3YyUEHHBIH
MOHATUMHBIN armapar Kypca GU3UKH, CONMPOBOKIATh BHICTYIUIEHUE IIPE3eHTalMen
MpU BBIMOJHEHWH YYEOHBIX TPOEKTOB M MCCIEAOBAHUN paclpefensTh OO0sI3aHHOCTH B Tpymdmne B
119 COOTBETCTBUM C IOCTABJICHHBIMH 33Ja4aMH, CJICAWTH 3a BBIOJHEHHMEM IUIaHA JCHCTBHM, aJEeKBAaTHO
' OIICHUBAaTh COOCTBEHHBIM BKIAJ B JEATENbHOCTh TPYIIBI, BBICTpaNBaTh KOMMYHHUKAaTHBHOE
B3aUMOJICIICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX
8 KVIACC
Kon nposepsiemoro IIpoBepsiemble peaMeTHBIE Pe3Y/IbTATHI 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl
pe3yJbTara OCHOBHOT'0 00111er0 00pa3oBaHus
11 KCIIOJIb30BaTh OHATHUS
12 pa3nuyaTh SBJICHHUS 10 ONHMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OMNBITOB, JEMOHCTPHPYIOIIMX




JTaHHOE (PU3NYECKOE SBICHUE

13

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUNH B OKPYXKAIOUIEM MHpE, B TOM YHUCIE
dbusnyecKkue SBICHUS B MPHUPOJE, MPU TOM IMEPEBOJIUTH MPAKTUYCCKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKH ) GU3UUYECKUX SIBICHUN

14

OIMUCHIBATH HU3YYCHHBIC CBOMCTBa TEll H (I)I/IBI/I‘IGCKI/IG SABJICHUS, HUCIIOJIB3YsI Q)HSH‘IGCKI/IC BCIIMYHHBI, IIpU
OIMMMCAaHUM IMPABUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/Iﬁ CMBICJI UCIIOJIb3YCMBIX BCIIMYWH, 0003HAUYCHUS U CANHUIbI
q)HSquCKI/IX BCINYNH, HAXOJHUTH (I)OpMy.]'IBI, CBA3BIBAIOIIUC JaHHYHO (1)I/I3I/I‘IGCKYIO BCIMYHHY C APpYTHUMU
BCIMYMHAMH, CTPOUTDb Fpa(i)I/IKI/I HN3YUCHHBIX 3aBUCHUMOCTEH (I)I/I3I/I‘IGCKI/IX BCIIMYHNH

15

XapaKTepUu30BaTh CBOWCTBA Tel, (hU3MUECKHUE SIBJICHMS U IMPOLIECCHI, UCIOIb3Ysl U3yYEHHBIE 3aKOHBI, MpU
9TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMATUIECKOE BBIPAKCHHEC

1.6

00BACHATH (I)I/ISI/I‘IGCKI/IG MpouccCChbl U CBOICTBa TCJI, B TOM 4YHUCIC U B KOHTCKCTC CI/ITyaLII/Iﬁ IMPaKTHUKO-
OPUCHTHUPOBAHHOI'O XapaKTEpa: BbBIABIIATL HNPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0BsicHenne u3 1 — 2
JJOTHYCCKHUX IIaroB ¢ MIOMOIIBIO 1-2 N3YUYCHHBIX CBOMCTBaA (I)I/ISI/I‘ICCKI/IX HBHeHHfI, (1)H3I/IIICCKI/IX 3aKOHa HUJIN
3dKOHOMCPHOCTU

1.7

pemaTh pacu€THble 3aauu B 2 — 3 EUCTBUS, UCIOIB3YS 3aKOHBI U (hOPMYIIbI, CBS3bIBaIONINE (PU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHajlu3a YCJIOBHS 3aJayd 3alHChIBATh KPATKOE YCJIOBHUE, BBISABISATH HEIOCTATOK
JAHHBIX VISl PEIIeHUs 3a/1a4H, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JJIs €€ PEIICHHS, TIPOBOIUTH

pvaéTBI " CPAaBHUBATH MMOJYUCHHOC 3HAUYCHUC (i)H?;I/I‘-IGCKOfI BCJINYHNHBI C U3BECTHBIMU JaHHBIMHA

18

paciio3HaBaThb HpO6J’IeMBI, KOTOPBIE MOXHO pPEIIWUTHL HIpPHU MOMOIIU CbI/ISI/I‘—IeCKI/IX MCTOOB, HCIIOJIb3Ys
OIMHMCAHUE HCCIICOOBAHUsA, BBIACIIATH IPOBECPACMOC MPCANOIO0KCHUC, OUCHHUBATL IMPABUJIBHOCTL ITOPAAKA
MMPOBCACHU UCCIICA0OBaHNA, ACJIaTh BBIBOIABI

19

MIPOBOJIUTH OMBITHI TTO HAOIOICHUIO (PU3UUECKUX SBJICHUHN WM (PU3UIECKUX CBOMCTB TEN: (OPMYIUPOBATH
poBepsieMbIe MPEANONIOKEHHsSI, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000pYI0BaHUS, OMHUCHIBATH XOJ

OTbITa ¥ (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJHATE HNPSAMBIC H3MCPCHUSA C HMCIIOJIB30BAHHMEM aHAJIOI'OBBLIX l'IpI/I60pOB n JaT4uKoOB (1)I/I?>I/I‘IGCKI/IX




BEJIMYHH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUN C YUETOM 3alaHHON aOCOTIOTHOMN MOTPEITHOCTH

111

MPOBOAMUTH HCCIIEAOBAHUE 3aBHUCHUMOCTH OJIHOM (PU3MYECKOW BEIUYMHBI OT JAPYrol € HCIOJIb30BAHHEM
IPSIMBIX U3MEPEHUM: MJIAHUPOBATh MCCIEAOBAaHUE, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIleays
MPeJI0KEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH B BU/JIE TaOIHI] U rpadUKoB,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBaHUS

112

MMPOBOANTL KOCBCHHBIC  H3MCPCHHA (1)I/ISI/I‘~ICCKI/IX BCJIMYMH: IUIAHUPOBATH  U3MCPCHUA, CO6I/IpaTI)
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY, CIICAYS npenno;erHoﬁ HUHCTPYKIUHU, U BBIYUCIIATh 3HAYCHUEC BCIIMYNHBL

1.13

coOroaaTh MpaBmiia TEXHUKU O€30MacCHOCTH MpH padoTe ¢ 1abopaTopHBIM 000PYI0BAHUEM

1.14

XapaKkTeprU30BaTh MPUHLIUIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C ONOPOW Ha MX
ONUCAHMs, WCHOJb3ysd 3HAHMA O CBOWCTBAX (PU3MUECKUX SBICHUM M HeoOXOAUMble (QU3HUECKue
3aKOHOMEPHOCTH

1.15

pacino3HaBaTh IMPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa " U3MCPUTCIIbHBIC HpI/I60pLI 10 CXEMaM U CXEMATHYHBIM
PUCYHKaM, COCTABJIATb CXEMBI DJICKTPUICCKUX ueneﬁ C MOCJICAOBATCIIbHBIM U ITapaJIJICIbHBIM COCAUMHCHUEM
9JICMCHTOB, pa3jinvas yCJIOBHBIC 0003HaYEHHUS DIIEMEHTOB QJICKTPHUYICCKUX ueneﬁ

1.16

HPUBOANUTE PUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMepax) MPAKTUUYECKOT0 MCIOIb30BaHMs (PU3HMUECKUX
3HAaHUW B TOBCEJHEBHOM >XM3HM JUIsl oOecrieueHus: Oe30MacHOCTH INpu oOpallleHuu ¢ mnpubopamu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3[J0POBbs U COOJIOICHNS HOPM SKOJIOTHYECKOTO ITOBE/ICHUS B

OKpYKarolleu cpene

1.17

OCYHICCTBJIATH TOUCK I/IH(I)OpMaI_II/II/I (bI/I3I/I‘-ICCKOFO COACPIKAHUA B CCTU I/IHTCpHCT, Ha OCHOBC MMCHOIIUXCA
3HAHUN M HYTéM CpaBHCHHA HOMOJJHUTCIBHBIX MCTOYHUKOB BBIACIATH I/IH(I)OpMaL[I/IIO, KOTOpas SABJISICTCA
HpOTHBOpe‘{HBOﬁ WJIA MOXET OBITH HCI[OCTOBCpHOI\/'I

1.18

UCIIOJIb30BaTh TMPHU BBIMOJHEHWH YYEOHBIX 3aJaHU HayYHO-TOMYJSIPHYIO JIUTEpaTypy (QHU3NYecKoro
COJIepKaHus, CIIPaBOYHBIE MaTepHualbl, pecypcsl ceTu MHTEepHET; BIaaeTh NPUEMAaMU KOHCIEKTUPOBAHHUS

TEKCTa, MpeoOdpa3oBaHus HH(GOPMAIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO




co3/1aBaTh COOCTBEHHBIE IMCBMEHHBIE M KpaTKUE YCTHBIE cooOmieHus, o0000mas wuHdopManuio u3
HECKOJIbKUX MCTOYHHKOB (DM3MUYECKOTO COJICPKAHUSA, B TOM YHUCIE MyOJIMYHO IMPEICTaBISATh PE3YNIbTAaThI

1.19
IMPOCKTHON WJIM HCCICIOBATCIIbLCKOU ACATCIBHOCTU, IIPHU 3TOM TI'PaMOTHO HCIIOJIB30BATh H3y‘-ICHHBII71
NOHATUIHBIN anmapat Kypca (pU3HKH, COPOBOKIATh BBICTYIUICHUE MTPE3EHTALNCH
IPY BBIMOJHEHUH YY€OHBIX MPOEKTOB M UCCIICAOBAHUHN (PH3HMUECKUX MPOLECCOB PACIPEACATh 00sI3aHHOCTH
120 B IPyNI€ B COOTBETCTBUU C IOCTABJICHHBIMM 3a/a4aMHM, CICIUTh 3a BBIOJHEHHMEM IIJIaHa JEHCTBUU U
' KOPPCKTHUPOBATE €ro, aJICKBAaTHO OLICHHBATH CcOOCTBEHHDIH BKJIaA B ACATCIBbHOCTL I'PYIIIBI, BBICTPAUBATH
KOMMYHHKaTHBHOE B3aUMO/ICHCTBHE, MTPOSBIISIsi TOTOBHOCTD pa3pemaTh KOH(PIUKTHI
9 KJIACC
Ko nposepsiemoro IIpoBepsiemble npeaMeTHBIC Pe3yIbTATHI 0CBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
pe3yJjbTarTa OCHOBHOI'0 00111er0 00pa3oBaHus
11 HCIIOJIb30BATh U3yYEHHBIE MIOHATHS
12 Ppas3iiniaTh ABJICHUSA 110 OMMUCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINUX
' JaHHOE (hU3UYECKOe SIBICHUE
pacrio3HaBaTb IPOABJICHUC H3YUYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B OKpyXarmeM MHPE, B TOM YHUCIIC
13 ¢bu3nyeckue BICHUS B IPUPOJIE, IPH STOM MEPEBOIUTH MIPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUHN
OIMMCBIBATh U3YYCHHBLIC CBOMCTBA Tl U (1)I/ISI/I‘I€CKI/IG SABJICHUSA, UCIIOJIB3Yys (1)I/I3I/I'—ICCKI/IG BCJIIMYHHBI, IIPU
14 OINMMCAaHUMN TIIPABUJIBHO TPAKTOBATH CbI/ISI/I'-IeCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCJIIMYHUH, 0003HaueHusT ©
' €IMHUIIB PU3UUECKUX BEJTHMUUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUMHY C
JIPYTUMH BETUYMHAMU, CTPOUTH IT'paUKU U3YUYEHHBIX 3aBUCUMOCTEH (HPU3NYECKUX BETHUNH
15 XapaKTepu30BaTh CBOICTBA Tell, (GU3NUYECKUE SABJICHHUS U MPOLECCHI, UCIOb3Yys U3yUCHHBIE 3aKOHBI, IPU




3TOM JIaBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMMCHIBATh €0 MATEMAaTUYECKOE BHIPAKCHUE

1.6

OOBACHATH (1)I/I3I/I‘{CCKI/IG IIponecChl U CBOMCTBa TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTEpa: BbIABIATE NPUYUNHHO-CICACTBCHHEIC CBA3H, CTPOUTH 00BsACHEHHE U3 2 —
3 JIOTHYECKUX II1aroB C IIOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBa (1)I/ISI/I“IGCKI/IX HBHCHHﬁ, (1)I/ISI/ILIGCKI/IX 3aKOHa
HJIM 3aKOHOMEPHOCTHU

1.7

pemars pacuéTHble 3ajauu (OmMparonIvecs Ha CUCTeMy M3 2 — 3 ypaBHEHHM), MCHOJb3Ysl 3aKOHBI U
(bopmyIbl, CBs3BIBAIOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE aHAJIHM3a YCIOBHS 3aJaddl 3alHChIBATh
KpaTKOe yCJIOBHE, BBIABISATH HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAMMBIE JIJISl pEIICHUS, TPOBOIUTH PACYETHI M OLEHUBATH PEATMCTHYHOCTD ITOJYYEHHOTO 3HAUCHHS
(bu3nvecKoil Beln4rHbI

18

paciio3HaBaTb HpO6JICMI>I, KOTOPBIC MOXHO PCIIWTL IPpU IMOMOLIU (1)I/I3I/I‘I€CKI/IX MCTOOB, HUCIIOJb3Yd
OIMMMCAHUC HUCCIICAOBAHUS, BBIACIIATE IMIPOBEPACMOC NPCAIIOJIONKCHUEC, ONICHUBATH TPABUJIbHOCTL MOPAJAKa
MMPOBCACHUA UCCIICAOBAHNS, ACJIATh BBIBOAbI, MHTCPIIPETHUPOBATH PE3YJIbTATHI Ha6HIOHCHHﬁ " OIIBITOB

1.9

NPOBOANUTh ONBITHI 1O HAOMIONEHHIO (PU3MUYECKUX SIBICHUH WIM (PU3MYECKUX CBOWCTB Tel:
CaMOCTOSITENILHO COOMpAaTh YCTAHOBKY M3 U30BITOYHOrO0 HAOOpa 000pYyJ0BaHMsI, OIMCHIBATH XOJ] OIbITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI

1.10

MIPOBOJIUTH ITPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeienss CpeHee 3HaueHUe U3MepsieMOi
BeMMUYUHBI ((PoKycHOE paccTosiHMe coOuparomieil JTuH3bI), 000CHOBBIBaTh BHIOOP crocoba HM3MEepeHHs
(M3MepHuTETHLHOTO MPUOOpa)

111

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEJTMUMH C UCIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IUIAaHUPOBATh HUCCIIEJJOBAHME, CAMOCTOATEIBHO COOMpATh YCTAHOBKY, (HUKCUPOBATh pE3YJbTaTh
MOJTyYeHHOM 3aBUCUMOCTH (M3WYECKUX BEIMYUH B BHJEC TaOMMIM TpaduKOB, JeNaTh BBIBOJIBI IO
pe3yJibTaTaM UCCIIEI0BaHUS

112

MPOBOANTh KOCBEHHBIE M3MEpEeHUs (PU3MYECKUX BEIMYMH: IUIAHUPOBATh M3MEPEHHs, CcOOMpaTh
SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJHATh HW3MEPEHHUs, CIEAys NPEMIOKEHHOM WHCTPYKIUH,




BBIYUCIISITh 3HAYCHUE BEJIMYMHBI M AHAIM3UPOBATH MOJYUYCHHBIC PE3yIbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUI

1.13

co0JIr01aTh IPaBUIIa TEXHUKHU O€30MacHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000pyI0BaHUEM

1.14

pas3iindaTtb OCHOBHBIC IMPU3HAKN HM3YYCHHBIX (1)I/ISI/I“IGCKI/IX MOﬂCHCﬁZ MaTCpHuaJibHas1 TOYKa, a0COJIIOTHO
TBépIIOG TCIIO, TOYCYHBIN NCTOYHHUK CBC€Ta, JIy4, TOHKAad JIMH3a, IJIaHCTapHasaA MOACJIb aTOMAa, HYKJIOHHAA
MOZCJIb aTOMHOI'0 gapa

1.15

XapaKTCPpHU30BaTh IIPUHIUIIBL JIelCcTBUS HU3YUCHHBIX HpI/I60p0B U TCXHHUYCCKHUX yCTpOﬁCTB C 0H0p0171 Ha
HUX OIIMCaHU, HUCIIOJIBb3YysS 3HAHUA O CBOMCTBax (1)I/I3I/I‘IGCKI/IX SIBJICHUH U HeO6XOI[I/IMLIC (bHSI/I‘lCCKI/Ie
3dKOHOMCPHOCTHU

1.16

HCIIOJIB30BATh CXEMbI U CXCMATUYHBIC PUCYHKH HU3YYCHHBIX TCXHUYCCKHX yCTpOﬁCTB, N3MCPUTCIIBHBIX
npuOOPOB M TEXHOJIOTUYECKHUX IPOLECCOB MPHU PEIICHUH YYeOHO-TPAKTUYECKUX 3a/1a4, ONTHYECKUE
CXEMBI JJIsl TOCTPOCHUS U300PKEHUI B TNIOCKOM 3€pKalie U COOMpAroIel TUH3e

1.17

MPUBOJUTH TMPUMEPHl (HAXOAUTh HHGMOpPMALIMIO O TMPUMEpPax) MPAKTHYECKOTO UCHOIb30BaHUS
(¢u3nuecKUX 3HAHWI B TIOBCETHEBHOW XU3HU IJs obOecreueHUs Oe30MacHOCTH TMpU OOpalieHHH C
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHHUS 37O0pPOBbS U COONIOJCHUS HOPM
9KOJIOTMYECKOT0 ITOBEACHUSI B OKPYKaloIlel cpeie

1.18

OCYIIECTBJISITh TMOUCK MH(pOpMaIuu (HU3UIECKOTO CoNepKaHusi B ceTH MHTEpHET, caMOCTOSITEIbHO
dbopMymupysl TIOMCKOBBIA  3allpoC, HAXOIUTh IIyTH OMPEACNEHUS JOCTOBEPHOCTH IOJIYYCHHOM

I/IH(bepMaI_[I/II/I Ha OCHOBC€ UMCIOIINXCA 3HAaHUH U JOITOJIHUTEIIBbHBIX NCTOYHUKOB

1.19

WCIIOJIb30BaTh MPH BBIMOJHEHUU YUYEOHBIX 33JaHUN HAy4HO-TIONMYJSPHYIO JUTEpaTypy (uznueckoro
COJIepKaHus, CIIPABOYHBIE MAaTepUabl, peCypchl ceTd VIHTepHET; BiajieTh IPUEMaMU KOHCIIEKTUPOBAHMS
TEKCTa, IpeoOpa3oBaHus MH(POPMAITUH U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE MH(pOpPMAIUU U3 HECKOJIBKUX
WCTOYHHKOB (PU3MYECKOrO CONIEpXaHUs, MyONUYHO TMPEJCTABIATh pe3yiabTaThl MPOCKTHOW WU

HCCIIEIOBATENIBCKOW JIESITEIbHOCTH, MPH 3TOM TIPAMOTHO MCIIOJIB30BaTh HM3YUYEHHBIA IMOHATHIHBINA




amnmapatr u3y4aemMoro paszzaena (GpU3MKA M COMPOBOXKIATh BBICTYIUICHHE NpPE3CHTAMEH C y4ETOM
0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB
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IpU BBIMOJIHEHUH YYEOHBIX NPOCKTOB U HCCIEJOBAHUN (U3UUECKUX MPOIECCOB pPACHPEesiTh
0053aHHOCTH B TPYIIEe B COOTBETCTBHH C TMOCTABICHHBIMH 3a/1a4aMH, CJICIUTH 32 BHITIOJHEHUEM IIJIaHA
JCUCTBUI U KOPPEKTHPOBATH €T0, 3JICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA[ B JIEATEIBHOCTh TPYIIIIHI,

BBICTPaNBaTh KOMMYHHUKAaTHBHOE B3aMOICHCTBHE, TPOSIBIISS TOTOBHOCTH Pa3peaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Kon Konx
IIpoBepsiembIe 371eMEHTBI COACPKAHUA
paszaeJia 3JIeMeHTa
®U3UKA U EE POJIb B IO3HAHUM OKPYXXAIOILIET'O MUPA
11 ®usuka — Hayka o npupojne. SBieHus npuponsl. Ousnyeckue sBICHUS: MEXAHUYECKUE,
' TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 @usnueckue BenMuUHBL. M3MmepeHune Qusnueckux BenMuuH. Dusnueckue NpUOOpHI.
' ITorpemnocTs n3MepeHuil. MexnyHapoHas CUCTEMAa €IUHHLL
EcTtecTBeHHOHay4yHBId METOJ| MO3HaHUA: HAOIIOJEHHE, NMOCTAaHOBKAa HAYYHOI'O BOIIPOCA,
13 BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT MO MpPOBEpKE TUIOTEe3, OOBsACHEHHE HaOII0/1aeMOro
1 SBIICHUS
14 Onucanue GpU3NUECKUX SIBICHUN C TOMOIIBIO MOJIENIEH
[TpakTuyeckue paboOTHI:
N3mepenue pacCTosaHUM.
15 N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TEIA.
' Omnpenenenne pasmMepoOB MaJIbIX TEIN.
N3mepenne Ttemmeparypsl Tpyd  IMOMOIIM JKUAKOCTHOIO TEPMOMETpAa M JIaTYMKA
TEeMIIEpaTypbl
i ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMU BEILIECTBA

2.1

CrtpoeHue BemiecTBa: aTOMbl MW MOJEKYNbI, HX pa3Mmepbl. ONBITHI, J0Ka3bIBAIOLINE




AUCKPETHOC CTPOCHUC BCUICCTBA

I[BI/I)KCHI/IC qyacTull BCIICCTBA. CBs3b CKOPOCTHU JBMIKXCHHA 4YaCTHUI] C TeMnepaTypoﬁ.

22 BbpoyHoBckoe aBmwxenue, tudQysus
2.3 BzanmopeiicTBre YacTHIl BEIIECTBA: IPUTSHKEHHE U OTTATKUBAHNE

ArperatHple  COCTOSIHMSI ~ BEIECTBA: CTPOCHHME Ta30B, IKHIKOCTEH W  TBEPIBIX
2.4 (kpucTayminyeckux) Ten. B3auMocBA3b MeEXIy CBONCTBAMH BEIIECTB B pPa3HbIX arperaTHbIX

COCTOSTHHSX U X aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHhIX COCTOSIHUM BOJIbI
[IpakTHueckue padoThL:

26 OneHka AuaMeTpa aToMa METO/I0M PsIIOB (C UCTIOIb30BaHuEM (oTorpaduil).

OMBITHI 110 HAOJIOACHUIO TEMIIOBOTO PACITUPEHUS Ta30B.

OnbITHI 110 0OHAPYKEHUIO AEUCTBUSI CUJT MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1 Mexanuyeckoe IBMKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE

39 Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM JIBOKEHUHU. Pacuér myTu u BpemeHu
' JBUJKECHUS

33 SBnenue nHepuu. 3akoH HHEpIUU. B3anumoaelicTBre Ten Kak MpUYMHA U3MEHEHUSI CKOPOCTH
' JBIDKEHUS Tell. Macca Kak Mepa HHEPTHOCTH TeJla

34 [TnotHOCTH BemecTBa. CBS3h TUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHHIE 00BEMa
' BEIECTBA

35 Cwta KaKk XapaKkTepUCTHKA B3aUMOICUCTBUS Tell

3.6 Cwuna ynpyroctu u 3akoH ['yka. I3MepeHune cuiibl ¢ MOMOIIBI0 THHAMOMETPA

37 SBnenue TArOoTEHUA W cuia Tskectd. Cuila TSDKECTH Ha JIpyrux ImiaHerax. Bec Tena.

Hesecomocth




3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TPeHHE MOKOosl. TpeHne B IpUpoJIe U TEXHUKE

3.9

CnoxxeHue cuJjl, HampaBJICHHBIX 110 OJIHOM NpsiMoid. PaBHoIelicTBYIOMIAs CHT

3.10

[TpakTrueckue paboThI:

Onpenenenue CKOPOCTH PAaBHOMEPHOTO JBIDKEHUs (IIapukKa B JKUJIKOCTH, MOJAEIH
AIIEKTPUUYECKOTO aBTOMOOWISI U Tak jaainee). OnpeneneHne CpeaHeil CKOPOCTH CKOJIbKCHUS
Opycka WM Iapuka MO HAKIOHHOW MiockocTu. OmpeneneHre MIOTHOCTA TBEPAOIO Teja.
OnbITE, JAEMOHCTPHUPYIOIIME 3aBHCHMOCTb pacTshKeHUs (medopmamnuiv) TPYKHHBI OT
MIPUIIOKEHHOM CUITbl. OTBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

3.11

duzndeckue SIBICHUS B mpupoac: NpuMEpPbI ABMIKCHUA C pa3JIMYHbIMUA CKOPOCTAMU B JKUBOU U

HEXUBOU IPUPOJIE, ACUCTBUE CUIIBI TPEHHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ AUHAMOMCTP, IMOANIUITHUKA

JIABJIEHUE TBEPJIBIX TEJ, KUJKOCTEN 1 TA30B

4.1 Jasnenue TBEpaoro tena. CnocoObl yMEHBIIEHUS U YBETHMUEHHS JaBJICHUS
4.2 JlaBnenue raza. 3aBUCUMOCTD JIaBJIEHU Ta3a OT 00bEMa, TEMIIEPATypPhI
43 [lepenaua paBieHuss TBEPABIMH TeENaMH, JKUIAKOCTSIMH W ra3aMu. 3akoH [lackans.
' [THeBMaTHYECKHE MAITUHBI
44 3aBUCHUMOCTh  JIQBJIEHHMSI  KMJKOCTH  OT TIIyOuHBL.  ['Mapocrarndeckuil  mapaJiokc.
' Coob6maromuecs cocyasl. [ mapaBmnueckne MeXaHu3Mbl
Atmocdepa 3emnn u arMmocdepHoe AaBieHHe. IIpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
4.5 o6onouxu 3emnn. OneiT Toppuyerny. 3aBUCUMOCTh aTMOC(HEPHOTO aBJIEHUS OT BBICOTHI HaJl
YPOBHEM MOPSI
4.6 N3mepenue atmocdepHoro aasieHus. [Ipudopsl s n3mepeHus arMoc(hepHoro AaBiIeHUs
4.7 JleficTBHE KMJIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX Telo. BeITankuBaromas (apxuMeaoBa)




cuia. 3akoH Apxumena

4.8

[InaBanue Ten. Bo3nyxoriaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTrpyXKEHHOW B KUAKOCTh YaCTH
tena. OrmnpenencHue BBITAJIKUBAIONICH CHIIBI, JACUCTBYIOIICH HA TeNOo, MOTPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, JECUCTBYIOIICH Ha TENO B
KUAKOCTU, OT Macchl Tena. OMbIThL, AEMOHCTPUPYIONIME 3aBUCHMOCTH BBITAIKHBAIOLICH
CHWJIBI, IGMCTBYIOUIEH Ha TEJO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUIKOCTh YaCTH Tela
U OT IUIOTHOCTHU XKUAKOCTH. KOHCTpyHpoBaHHe apeoMeTpa WU KOHCTPYMPOBAHUE JIOJIKH U
omnpezeneHue e€ rpy30nobEMHOCTH

4.10

®dusnueckue SBICHUS B NPUPOC: BIUSIHUE aTMOC(PEPHOTO JIABJICHUS HA KHUBOW OpraHH3M,
IUIaBaHUE PbIO
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TexHuyeckne  ycTpoicTBA:  COOOINAIOMIMECST  COCYABI,  YCTPOHCTBO  BOJONPOBOJA,
T'UJPaBIMYECKUI Tpecc, MaHOMETp, GapoMeTp, BBICOTOMED, IMOPIIHEBOI Hacoc, apeoMeTp

PABOTA, MOIITHOCTD, DHEPI' A

5.1 Mexanunueckas pabota

5.2 MexaHnyeckasi MOIIIHOCTh

53 [TpocThie MeXaHU3MBI: pbluar, 0JI0K, HaKJIOHHas IUIOCKOCTb. [IpaBuio paBHOBECHS phlyara

5.4 [IpumeHeHue paBuiia paBHOBECHS pbluara K OJIOKy

55 «3om0T1oe npaBuiio» MexaHuku. KoagduueHt nonesHoro aeiicrsust mexanusmoB. [Ipocteie
' MEXaHU3MBI B ObITY U TEXHUKE

5.6 [ToTreHManbHas SHEPTrUU Tea, MOAHATOTO HaJ 3eMIIEN

5.7 Kunernyeckas sHeprus

5.8 [TonHas MexaHudeckasi SHEprus. 3aKOH U3MEHEHUS U COXPaHEHUsI MEXaHUUYECKOM SHEPTUH




[TpakTrueckue padboThI:
59 Onpenenenrie  pabOTBl CHUJIBI  TPEHHWSI TPU PABHOMEPHOM  JBH)KCHUH Tela IO
' rOpU30HTAJILHON MOBEpXHOCTH. MccienoBanue ycinoBuil paBHoBecusi pbryara. M3mepenue KII/]
HAaKJIOHHOM IJIOCKOCTH. V3yueHne 3aKoHa COXPaHEHUsI MEXaHUYECKOM SHEPIUU
5.10 @u3nyecKue ABJICHNS B IIPUPOJEC: PbIYaru B TEJIC YEIOBEKA
511 TexHuueckue YCTpPOMCTBA: pblYyar, TMOJBIKHBIM W HEMOJABMKHBIA OJIOKM, HAKJIOHHAS
' IJIOCKOCTh, MMPOCThIE MEXaHU3MBbI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS
pasnena 3j1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE MMOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca u
6.1 pa3Mepbl MOJIEKYJI. OnbITHI, TTOATBEPKIAOIINE OCHOBHBIE MTOJIOXKECHUS
MOJIEKYJISIPHOKMHETUYECKON TEOpHUH
5 6.2 Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammaeckue u
amopQHbIe Tena
6.3 OObsicCHEHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPABIX Tel HAa OCHOBE TOJOXKEHUMN
MOJICKYJIIPHOKHHETHYECKON TEOPUH
6.4 CmaunBaHue ¥ KaUJUISIPHBIE SIBICHUS
6.5 TennoBoe paciiupeHue u cxatue




6.6

Temnepatypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YaCTHUIL

Buytpennss sneprus. CrnocoObl M3MEHEHHUsT BHYTPEHHEW HHEpruu: TeIuionepenadya u

0.1 coBepIIeHHe pPaboThI
6.8 Bunpl Termionepenayuun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TYyYCHUE
6.9 KonuuecTBo TemnoTsl. Y aenbHas TemI0EMKOCTh BEIeCTBa
6.10 TerrooOMeH u TEIIOBOE paBHOBECHE. Y paBHEHHE TEILIOBOTO OajlaHca
6.11 [1naBiieHrE U OTBEPICBAHUE KPUCTATUIMYECKUX BEIIECTB. Y IE€IbHAS TEIUIOTA IJIABJICHUS
6.12 [TapooOpazoBannie u  kouaeHcanus. Mcnapenwe. Kumenuwe. VYnenbHas — TerwioTta
' napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOC(HEpPHOTo JaBIeHUS
6.13 BraxxnocTs Bo3myxa
6.14 DOHeprus TOIIMBA. Y AeNIbHAs TEIIOTa CrOPAHUs
6.15 [Tpuntuner paboTHl TETUIOBBIX JBUTATENCH KIIZ] TermmoBoro jasuratesis. TemnaoBbie
' JBUTATENM U 3allIUTa OKPYKAIOLIeH cpe/bl
6.16 3aKOH COXpaHEHUs U MPEBPALEHUSI SHEPTUH B TEIJIOBBIX ITpoLieccax
[TpakTrdeckue paboOTHI:
OnBITHI 110 OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYISPHOTO MPUTSKECHHUSL.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WM caxapa.
6.17 OnbITHI 110 HAOIIOIEHUIO TETIOBOTO PACIIHPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIl.

Onpenenenue AaBleHUs BO3IyXa B OajUIOHE MITPHIIA.
OnBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh  JaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WM OXJIKICHHUS.

[IpoBepka THIOTE3bl JIMHEHHOW 3aBUCHMMOCTH UIMHBI  CTOJOWKAa KHIKOCTH B




TEPMOMETPUUYECKOI TPyOKEe OT TEMIIEPATYypHL.

Habmoienne u3MeHeHHs] BHYTPEHHEH PHEPrUM Tejla B pe3ybTaTe TEIUIoNepenadyu U
paboThl BHEIIHUX CHIL

UccnenoBanue siBneHUs TEMI000MeHA IPU CMEIIMBAHUH XOJIOTHOM U TOpsYeii BOIBI.

Onpenenenne KOJIMUECTBA TEIIOTHI, IOJTYYEHHOIO BOJIOM IpU TEIIOOOMEHE C HarpeThiM
METATMYECKUM LUJTUHAPOM.

Onpenenenue yaeabHOM TEMI0EMKOCTH BEILIECTBA.

Hccnenoanue npoiecca ucCapeHusl.

Omnpenenenre OTHOCUTEIbHOM BIKHOCTH BO3/IyXa.

OnpeneneHI/Ie YILCHBHOﬁ TCILIOTHI IIJIaBJICHUA JIbJA.

dusnueckue ABJICHUA B OprUpoac: MOBEPXHOCTHOC HATAXKCHUEC W KAallWJUIAPHBIC SABJICHUS B
6.18 MpUpPOJIe, KpUCTAUIBl B mpupoje, uziaydeHue CoiiHIa, 3amep3aHue BOJOEMOB, MOPCKHUE

Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa.

TexHuueckue YCTpOﬁCTBaZ KalmnuJIsIPBbI, IMPpUMEPbI HUCIIOJBb30BaHUA KpHUCTAJlJIOB,
6.19 JKUJKOCTHBIN TCPMOMCTpP, AaTUUK TEMIICpATypbl, TEPMOC, CHUCTEMa OTOIUJICHUSA HOOMOB,

TUTPOMETPBI, ICUXPOMETP, apoBas TypOuHa, IBUTaTellb BHYTPEHHETO CrOPaHHUs.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 Onexkrpusanus Tei. /[Ba posia 3IE€KTPUUECKHX 3aps10B

79 BsaumopeiictBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTB CHJIBI B3aWMOJAEHUCTBUS
' 3apsKEHHBIX TeJ OT BEJTUUUHBI 3apSI0B U PACCTOSHUS MEXK1Y TeJIaMu )

73 Onektpuueckoe nojie. Hanpspk€HHOCTD anekTpuueckoro noss. I[IpyuHmun cynepno3unuu

AIIEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocurenu »saekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA AIeKTpuueckuil 3apsa. CrpoeHue




aroma. [IpoBOAHUKH U TUBIIEKTPUKU

75 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsaa

76 ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHHUSI AJIEKTPUYECKOro ToOKa. McTouHuku
' IIOCTOSIHHOT'O TOKa

77 JleiicTBHS 3NEKTPUUECKOro TOKa (TEIIOBOE, XUMUUECKOE, MAaTHUTHOE). DIEKTPUUECKUHN TOK
' B JKUJKOCTSX M Ta3ax

7.8 Onekrpuueckas 1nenb. Cuiia Toka. JIEKTPUUECKOE HAPSKEHNE

7.9 ConpoTuBieHe IPOBOJIHUKA. Y I€IbHOE CONPOTHUBIICHUE BELIECTBA

7.10 3akoH OMa 151 ydacTka 1enu

7.11 [TocnenoBarensHOE U MTapaJUIEIbHOE COSAMHEHUE TIPOBOIHUKOB

7.12 PaboTa 1 MOIIHOCTB JEKTPUUECKOT0 ToKa. 3akoH J[xoyms — Jlenna

213 DneKTpuuecKkue Ienu U TMOTPEOUTENH 3IIEKTPUUYECKONW 3HEpruu B OBITY. Kopotkoe
' 3aMbIKaHUE

7.14 [TocTostHHBIE MarHUTHL. B3auMoaeiicTBHE MOCTOSTHHBIX MarHUTOB

7.15 MarnuTHoe nosie. MarHuTHoOe 1moJjie 3eMJIu U ero 3HaueHue ISl )KU3HU Ha 3emiie

716 OnbIT OpcTena. MarHuTHOE MOJe 3JIEKTPUUECKOro Toka. [I[puMeHenne 31eKTpoMaruiuToB B
' TEXHHKE

717 JlelicTBME€ MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb MMOCTOSHHOTO TOKA.
' Hcnonb3oBaHue 37EKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 OnbiTel @apaned. SABnenue 3aeKTpoMaruuTHOM nHAyKuu. [Ipasuno Jlenna

719 OnektporeHeparop. CrocoObl MOMYUYEHUS AIEKTPUICCKOW SHEPTHH. DJIEKTPOCTAHIIUUA Ha

BO300HOBIISIEMBIX HCTOYHHUKAX OHCpPIUun




7.20

[TpakTnyeckue pabOTHI:

OnbIThI 10 HAOJIIOACHUIO SJIEKTPU3ALUH TEJI MHIAYKIHMEH 1 IPU COITPUKOCHOBEHUH.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U JUDJIEKTPUKH.

COopka u mpoBepKa padOTHI JEKTPUIESCKOH IETH MOCTOSIHHOTO TOKA.

W3mepeHue u peryJimpoBaHue CUIIbI TOKA.

W3mepeHue u peryJmpoBaHne HAIPSKEHHUS.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MIYLIErO Y€pe3 Pe3UCTOp, OT CONPOTHUBIICHUS
pe3ucTopa U HaINpPsKEHUs Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD MIEKTPUYECKOTO CONPOTUBIICHUS IPOBOAHUKA OT
€ro JJIMHBI, TUIOIIAIU MONIEPEYHOr0 CEYEHHs U MaTepuara.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUH IpU TOCIEI0BAaTEIIbBHOM COEAMHEHUHU JIBYX
pesuctopoB. IIpoBepka mnpaBuia i CWIBI TOKa IpPU MNApAUIEIBHOM COEIMHEHUH
pesuctopoB. OmpeneneHue pabOThl 3INEKTPUUECKOTO TOKA, HAYILEro Yepe3 pe3ucTop.
Omnpenenenre MOITHOCTH JIEKTPUYECKOT0 TOKa, BhIJIEIsieMOl Ha pe3ucrope. MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HanpshKeHHs: Ha Hell. Onpenenenue
KIIJ[ narpesarens. MccienoBaHne MarHUTHOTO B3aUMOJEHCTBUS IOCTOSHHBIX MAarHUTOB.
W3yueHre MarHUTHOTO TOJIS MOCTOSHHBIX MarHWTOB MPH MX OOBEAMHEHUH M pa3/eleHHH.
HccnenoBanne naeWCTBUA DSJIEKTPUUECKOIO TOKAa HA MArHUTHYK cTpenky. OnbIThl,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJAECUCTBUS KAaTyIIKU C TOKOM M MarHuTa oT
CWJIBI TOKAa M HamlpaBleHUs TOKAa B Karylike. l3ydeHue NeiCTBUS MarHUTHOrO MOJSA Ha
IPOBOJHUK ¢ TOkoM. KoHCTpyHpoBaHue U u3ydeHue paboThl JIeKTpoABHUraTens. M3mepenue
KIIZI snexkrpoaBuratenbHOW  yCTaHOBKHM. OMNBITBI 1O MCCIEIOBAHUIO  SIBJICHUSA
AIIEKTPOMAarHUTHOW WHAYKLUWHU: HCCIEOBAaHME W3MEHEHUN 3HAa4eHHMs] W HalpaBlICHUS

MHIYKIIMOHHOT'O TOKA




dusnueckue SBICHHUS B MPHUPOJE: SJICKTPUUECKUE SIBICHUS B arMocdepe, IJIeKTpHUECTBO
7.21 JKUBBIX OPTaHU3MOB, MarHUTHOE T10JIe 3eMJIH, Apei MOoI0CcoB, POJIb MArHUTHOTO TOJIS JUIS
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHudyeckue yCTPOMCTBA: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, peoCcTar, CYETUYUK
799 IEKTPUYECKOW  DHEPIUH, AJIEKTPOOCBETUTEIbHBIE  IPUOOPBI, HarpeBaTeIIbHbIE
' ANIEKTPONPUOOPB!  (IIPUMEpBI),  AIEKTPUUYECKHE  IMPEAOXPAHUTENH,  HIEKTPOMArHuT,
AJIEKTPOBUIaTENb IOCTOSSHHOTO TOKA, TEHEPATOP TOCTOSHHOI'O TOKA
9 KJIACC
Kon Kon
[IpoBepsieMble 2JIEMEHTHI COLEPKAHUS
pasznena JJIEMEHTa
MEXAHUWYECKHUE ABJIEHUA
8.1 Mexanunueckoe nBmkeHrne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO IBUKECHUS
8.3 PaBHOMEpHOE IPSMOTTMHEHOE IBIKCHUE
8 8.4 HepasHoMepHOe npssMonuHenHoe nBrkeHue. CpelHssi 1 MTHOBEHHAsI CKOPOCTh Tea Ipu
' HEPaBHOMEPHOM JBUKECHUU
8.5 VYckopenue. PaBHOyCKOpeHHOE IPSIMOIMHENHOE IBUKEHUE
8.6 Coboanoe nagenue. OnbIThl ["anumnes
8.7 PaBHOMepHOE nBMXKEeHHE MO OKpykHOcTH. Ilepuon m yacrora obpamienus. JluneliHas u
' yIJ10Basi CKOPOCTH. LIeHTpoCTpEMUTENBHOE YCKOPEHNE




8.8

IIepseb1it 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akon HetoToHa

8.11 [IpuHIIMI CynIepno3uLUK CUI

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: Cuila TPEHHS CKOJIBKECHHUS, CUJIa TPEHUS TIOKOS, APYrHe BUIBI TPEHHUS

8.14 Cuna TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO T/ ICHHS

815 IBwxenue miaHer Bokpyr Comnua. IlepBas kocMuueckas ckopocth. HeBecomocTh u
' HeperpysKu

8.16 PaBHOBecue MatepranbHON TOUKH. AOCOIIOTHO TBEPIOE TEJIO

817 PaBHOBecue TBEPHOro Tena ¢ 3aKpeIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LleHTp
' TSDKECTH

8.18 Nmnynsc tena. M3menenne nmnynsca. Mmmnynbsc cumsl

8.19 3aKOH COXPAHEHHUs UMILYJIbCa

8.20 PeakTuBHOE IBUKEHUE

8.21 Mexanunueckast paboTa U MOLTHOCTh

8.22 PaGora cun Tspkectu, ynpyroctu, TpeHusi. CBs3b SHEPTUU U paboThl

8.23 [ToTentnuanpHas YHEPTUA TENA, MOAHATOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24 [ToTeHumanpHas SHEPrUs CKATON MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU

8.26 3aKOH COXpaHEHUs MEXAHUYECKON SHEPIUU

8.27 [IpakTrueckue pabOTHI:




Omnpenenenue cpeHel CKOPOCTH CKOJBKCHUS OPYCKa WITH JIBHYKEHUS IIApUKa M0 HAKIIOHHON
wiockoctd. Onpenenenne yCKOpEeHHs Tesa MNPy PaBHOYCKOPEHHOM JIBYKEHUH 10 HAKJIOHHOU
TJTOCKOCTH.

HccnenoBanne 3aBUCMMOCTH INMYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM JBIKEHUHU Oe3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka runoTessl: eciiv MpU PaBHOYCKOPECHHOM JIBHKEHUU 0€3 HaYyaIbHOW CKOPOCTHU ITyTH
OTHOCSITCS Kak psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE TMPOMEXKYTKH BpPEMEHH
OAWHAKOBBI.

I/ICCHCILOBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIBXKCHHUSA OT CHUJIbI HOPMAJIBHOI'O OABJICHUA.
Omnpenenenne kodpduIEeHTa TpeHUs CKOIbXeHUs. OmnpenencHue KECTKOCTH TMPYKUHBI.
Omnpenenenue padOTHI CUIIBI TPEHHS MIPH PABHOMEPHOM JIBXKEHUU TeJa MO TOPU30HTAIBHON
noBepxHoctu. OmnpeneneHue paboOThl CHJIBI  YIPYTOCTH TNpU  TOABEME Tpy3a C

HUCIIOJBb30BAHHUECM HETTIOABUKHOT'O U ITOJABHXKHOI'O 0JIOKOB

8.28

duznueckue SABICHHUS B npupoac: NpuJnMBbl W OTJIUBBEI, JABUKCHHUC IIIAHCT ConHeyHoH

CHUCTCMbI, PCAKTUBHOC JIBUKCHHUEC JKUBBIX OPTraHU3MOB

8.29

TexHuueckue yCTpOWCTBA: CHUAOMETD, NATUYUKHU IOJOKEHUS, PACCTOSHUSA U YCKOPEHUS,
paKeThl

MEXAHUYECKHWE KOJIEBAHUA U BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU KoyieOaHUI: MepHoj, YacToTa,

9.1
amMILTUTyAa
9.2 MatemaTuueckuii U MpY>KUHHBIA MasTHUKU. [IpeBpaiienue sHepruu npu KojaedaTeabHOM
' JIBUKEHUU
9.3 3aryxaromue konedanus. BeiHyxkaeHnble konebanus. Pezonanc
9.4 Mexannueckue BosiHbl. CBOWMCTBAa MEXaHUUECKUX BOJIH. [Ipo10JIbHBIE U NTOTIEPEYHBIE BOJIHBI.

JliiHa BOJIHBI M CKOpPOCTh €€ pachpocTpaHeHHus. MexaHHueckue BOJHBI B TBEPAOM Telle,




CENCMUYECKUE BOJIHEI

9.5

3ByK. [ pOMKOCTB 1 BbIcOTa 3BYyKa. OTpa’keHHE 3ByKa

9.6

NndpasByk u yapTpa3zByk

9.7

[IpakTuyeckue paboTHI:

OmnpenenieHre YacTOThI ¥ EPUo/ia KOIeOaHUil MaTeMaTHYeCKOrO MasiTHUKA.

OmpeneneHne 4acTOTHI U MEpHo/Ia KOIeOaHUi MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH TEpHO/ia KOJCOAHUH MOIBEIICHHOIO K HUTH Tpy3a OT JJIHHBI
Hutu. MccnenoBanue 3aBUCUMOCTH Iepuoja KoJeOaHUH MPY)KUHHOTO MAasTHHKA OT MacChl
rpy3a. [IpoBepka HE3aBUCHMMOCTH MEpPUOAA KOJCOAHWH rpy3a, MOJBCIICHHOTO K HUTH, OT
Macchl rpy3a U )KECTKOCTH MPYKUHBI. Vi3MepeHne yCKOpeHUs: CBOOOIHOTO A ICHHSI

9.8

@dusnyeckue SBICHUSA B IIPUPOJAE: BOCHPUATHE 3BYKOB >KMBOTHBIMU, 3EMIIETPSCEHHUE,
CECMHUYECKHUE BOJIHBI, I[yHAMH, IXO

9.9

Texnuueckue YCTpOﬁCTBaZ OXO0JIOT, UCTIOJIb30BAHHUC YJIIbTPA3BYKa B 6I>ITy N TCXHUKC

OJIEKTPOMATHUTHOE I1OJIE 1 9JIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMarHUTHOE 1oJie. DIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 377€KTpPOMarHUTHBHIX BOJH
10.3 DnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBEIE cBOMCTBA cBeTa
10 104 [IpakTuyeckue paboThI:
' N3ydeHne cBOMCTB IEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa
105 dusnueckue sSBICHHs B IPUPOJIe: OMOIOrHYecKoe IeHCTBHE BUAMMOTO, YIbTPa(ruoIeTOBOrO
' Y PEHTTEHOBCKOTO M3ITy4eHHH
10.6 TexHuueckue ycTpoicTBa: UCIOIb30BAHUE FIEKTPOMATHUTHBIX BOJIH JUIsI COTOBOH CBS3U
11 CBETOBLBGIE ABJIEHUA




111 JlyueBast Monens cBera. MlcTouHukH cBeTa
11.2 [IpsiMonmHEHOE pacpoCcTpaHEHUE CBETa
11.3 Otpaxkenue ceta. Ilnockoe 3epkano. 3akOH OTpakeHUs cBeTa
114 [Ipenomienue cBeta. 3akoH npenoMiieHus cBeta. [lonHoe BHyTpeHHEee OTpakeHHE CBETa
115 JIunza. Xox aydeit B TUH3E
11.6 OnTudaeckas cuctema otoanmapara, MUKPOCKOIIA U TEJIECKOIA
11.7 I'ma3 kak onTuyeckas cucrema. bJam3opyKkocTh U 1aTbHO30PKOCTh
118 Paznoxenue Genoro cBera B ciekTp. OnbiTel HptoToOHA. Cli0’KeHHE CIIEKTPaIbHBIX 1IBETOB.
' Jlucriepcust cBeTa
[IpakTuyeckue pabOThI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KeHUsl CBETOBOTO JIyya OT YyIJia MajeHuUs.
W3yueHne XxapaKTepUCTHK H300paXKeHHUs TpeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yIila MPEJIOMIJIEHHS CBETOBOIO Jiyya OT yrjla MaJeHUs Ha
11.9 IPaHUIIE «BO3IYX — CTEKIION.
[Tony4yenue n3o6paxxeHuil ¢ MOMOLIBIO COOMPAOIEH JTMH3BI.
Onpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbI COOMPAIOLIEH JINH3BI.
OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITH IO BOCTIPUATHIO [IBETA MIPEMETOB IPH UX HAOIIOACHUH Yepe3 [IBETOBbIE (PHIBTPHI
11.10 dusnueckue sBieHus B npupoje: 3arMeHuss Comxna u JlyHbI, 1BeTa Tes, ONTUYECKHE
' sBiIeHHs B aTMocdepe (11BeT Heba, pedpakius, paayra, MEPax)
11.11 TexHuueckue ycTpoicTBa: OUKH, IEPUCKOI, (hoToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
12 12.1 OmnbiThl Pe3epdopaa u muranerapHas Mosens aroma. Monens atoma bopa
12.2 Hcnyckanue u noriomnieHue cBeta aroMoM. KBanTel. JInHeiiuaTeie CIEKTPEI




12.3

PagnoaktuBHOCTB. Asb(da, OeTa- 1 raMMa-u3ITydeHUs

12.4 Crtpoenue aromHoro sifipa. Hyknonnas Mmozens aromHoro sifpa. M3oronst
12.5 PanuoakTtuBHbIe npeBpaienus. [lepuos monypacmnaga aTOMHBIX siiep
12.6 Snepuble peakuu. 3aKOHBI COXPaHEHHSI 3apsI0BOI0 M MACCOBOTO YHCEI
12.7 DOHeprus cBsA3U aTOMHbIX sifep. CBsI3b MacChl U SHEPTUU
12.8 Peakiuu cuntesa u genenus siaep. Microunuku sueprun CosHila u 3BE371
12.9 SnepHas sHepreTuka. /lelicTBre paMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPraHU3MBI
[IpakTuueckue paboOThI:
HabunroieHne CriiomHbIX U TMHEHYaThIX CTIIEKTPOB H3ITYUCHHSL.
12.10 HccrnenoBanne TpeKkoB: U3MEPEHHWE HHEPrMHM YACTHULBI IO TOPMO3HOMY TyTH (IO
¢dororpadusim).
W3mepenune paanoakTuBHOTO (hOHA
dusnueckue SBJICHUS B MPUPOJIE: ECTECTBEHHBIN PaJIMOAKTUBHEIN (HOH, KOCMUYECKHE JTy4H,
12.11 paZMOaKTUBHOE M3JIyueHHE MPUPOJHBIX MUHEPANIOB, JACHCTBHE PAAMOAKTHUBHBIX M3ITy4YeHHN
Ha OpraHu3M YelloBeKa
12.12 TexHu4eckue ycTpoucTBa: CIIEKTPOCKOI, MHIMBHIyAJIbHBINA JO3UMETP, Kamepa Bunbscona




IMPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Koxa nposepsiemoro
TpeOoBaHUs

IIpoBepsiemblie TPpeOOBaHMS K NIPEeAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC

[Tonnmanue ponu (HU3MKU B HAYYHOW KapTHHE MUPA; CHOPMUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O
3aKOHOMEPHON CBSI3M M TI03HABAEMOCTH SIBJICHHM NPUPOABI, O POJIU HKCIEPHUMEHTa B (HU3UKE, O
cuctemooOpa3yromiei ponu (U3UKKH B Pa3BUTHUH ECTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHil, 00
IBOJIIONMH (PU3UYECKUX 3HAHUU M UX POJIH B IIEIOCTHON €CTECTBEHHOHAYYHON KapTHHE MHpPA, O BKIIAJE
POCCHICKHX H 3apYOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBICHEHHE TPOIIECCOB OKPYKAIOIIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs O BUJAX MaTepuu (BEIIECTBO U IOJIE), O JABM)KEHUHU KaK croco0e CyIIECTBOBAHMSI MAaTEPHH, 00
aTOMHO-MOJIEKYJISIDHOH TEOpPUM CTPOEHHUS BELIeCTBa, O (U3UYECKOM CYHUIHOCTH SIBICHMH MpPUPOABI
(MeXaHMYeCKHX, TEIJIOBbIX, AJIEKTPOMarHUTHBIX M KBAHTOBBIX); YMEHHME pa3iIuyarh SBICHHUS II0
ONHMCaHMUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX AAaHHOE (PU3NYECKOe
SIBJICHHE; YMEHUE PACIO3HABAThH MPOSBIEHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpYKaIOIIEM MUpE,
BBIJIENISAS UX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHOBaMM MOHATHMHOTO ammapara U CUMBOJIMYECKOTO fA3bIKa (PM3UKH U HCIOJIB30BAHUE UX
JUIS pelieHHusl y4yeOHbIX 3aJad; yMEHHE XapaKTepu30BaTh CBOWCTBA Ted, (U3WYECKUE SBIECHUS U
MIPOLIECCHI, UCTIOB3YS (PyHIAMEHTAbHbIE U YMINPUYECKUE 3aKOHBI

YMeHue OIUCHIBATh HU3YUCHHBIC CBOIMCTBA Tel H (I)I/IBI/I‘ICCKI/IC SABJICHUSA, HCIIOJIb3YA (I)I/ISI/I‘-IGCKI/Ie
BCIIMYMUHBI

BrnageHre oCHOBaMH METOJIOB HAYYHOTO TIO3HAHUS ¢ YIETOM COOJTIOICHUS IIPABHJI O€30ITaCHOTO TPy Ia:
Ha0mroIeHNe (PU3UIECKUX SBJICHUM:




YMEHHUE CaMOCTOSITEIIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U3 JAHHOTO Habopa 000py10BaHuUs
10 HHCTPYKIIMH, OTIMCHIBATH XOJ1 OMBITA U 3aICBIBATEH €T0 PE3YNIbTaThl, JOPMYITUPOBATEH BHIBOIBI,
MIPOBEICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYCCKUX BEITUYHH: YMCHHE TIAHUPOBATHh U3MEPEHUS,
CaMOCTOSITENIbHO COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY MO MHCTPYKIIMH, BBIUUCISATH 3HAUCHUE
BEJIMYMHBI M aHAJIU3UPOBAThH MOJyYEHHbIE PE3YJIbTAThl C YUETOM 3a/IaHHOM MOTPEIIHOCTH PE3yJIbTaTOB
U3MEPEHUH;

MPOBEJICHUE  HECIOXHBIX  IKCIHEPUMEHTAIbHBIX  HCCIEIOBAHUM;  CAMOCTOATEIBHO  COOMpATh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M MPOBOAMTH UCCIEJOBAHME IO HWHCTPYKIUH, MPEICTaBIAThH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3UYECKUX BETMYHMH B BUJIE TaOIHI] ¥ TPaUKOB, YUUTHIBATh MOTPEIIHOCTH,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM HUCCIICIOBAHUS

[Tonnmanue xapakTepHBIX CBOMCTB (U3MYECKUX MoOjeNell (MaTepuaiabHas TOYKa, aOCOJIIOTHO TBEPIOE
TE€J0, MOJENHN CTPOEHUS Ta3oB, JKUJIKOCTEW U TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAas
MOJIeTIb aTOMHOTO sIJIpa) U YMEHUE IPUMEHSTh UX JUIS OObSICHEHUS (PU3MYECKHUX TPOIIECCOB

YMeHne oOBACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJI€ M B KOHTEKCTE CHUTYallUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBIABIATH IPUUYUHHO-CIEIACTBEHHBIE CBSA3U U
CTPOUTH OOBSICHEHHE C OMOPOW Ha M3YYEHHBIE CBOMCTBA (PU3MYECKHX SBICHUN, (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTHU U MOJEIHU

YMmeHnue pemate pacu€tHbele 3afaud (Ha Oaze 2 — 3 ypaBHEHHH), UCHONB3Yysd 3aKOHBI M (POPMYIIBL,
CBsI3bIBaOIIME (PU3NYECKHE BEIMYMHBI, B YACTHOCTH, 3aMMCBHIBATh KPaTKOE YCJIOBME 3a/laui, BBISABIATH
HE/IOCTAIOIIe JaHHbIe, BEIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIE ISl €€ pPeleHHs], UCTIONb30BaTh
CIPaBOYHBIE JAHHBIE, NPOBOJIUTH PACUETHI M OLIEHMBATh PEATUCTUYHOCTh IIOJYYEHHOTO 3HAYEHUs
¢u3n4ecKoil BETMUMHBI, YMEHHE OINpPEENATh pa3MEpHOCTh (PU3UUECKON BEIMUYUHBI, MOJYYEHHOH MpH
pelIeHnH 3a7auu

VYMeHme XapaKTECPpHU30BaTb NPUHIOHUIIBI }IeﬁCTBI/Iﬂ TEXHUYCCKHUX YCTpOﬁCTB, B TOM YHCIIE OBITOBBIX

HpI/IGOpOB, U MPOMBINIJICHHBIX TCXHOJIOTHMYCCKUX IMPOLCCCOB MO HMX OMNHUCAHHUIO, UCIIOJIb3YySA 3HAHHUA O




CBOMCTBAaxX (PM3NYCCKUX SBICHUN U HEOOXOAMMbIE (PH3NIECKIE 3aKOHOMEPHOCTH

10

YMeHue HCronb30BaTh 3HAHUSA O (DU3MUECKUX SIBICHUSAX B IMOBCEAHEBHOW JKU3HM JUIs OOecredeHus
0€30MMacHOCTH MPH OOpaIlleHUH ¢ OBITOBBIMU MPUOOpPAMHU M TEXHUUYECKUMHU yCTPOWCTBAMHU, COXPaHEHUS
3I0pOBbS M COOJIOJICHUS HOPM OKOJIOTMYECKOTO IOBEACHHSI B OKpPYXKAIOIIEH cpeje; MOHUMaHHe
HEOOXOMMOCTH MPUMEHEHUS  JIOCTIKEHUH  (U3MKM UM TEXHOJNOTMH i PalMOHAJIBHOTO
MIPUPOIOTIONIE30BAHHS

11

OnbIT moucka, MNpeodpa3oBaHusl M MpeAcTaBicHUs UHOOpMAUU (U3HYECKOTO COICPKAHUS C
WCIIO0Ib30BaHUEM MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHUE OLICHUBATh IOCTOBEPHOCTh
MOJTy4eHHOW MHGOpPMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUN U JOIMOJHHUTEIBHBIX HCTOYHUKOB, YMEHUE
WCIIOJIb30BaTh IPHU BBHIMOTHCHUHA YYEOHBIX 3aJlaHUH HAyYHO-TIONMYJSIPHYIO JUTEPATypy (U3HUECKOTO
coJiepKaHusl, CIPAaBOYHBIC MaTepuaibl, pecypchl cetu HuTepHeT; BiajgeHue O0a30BBIMH HaBBIKAMU
npeobpa3oBaHus WH(GOPMAIIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYI0; YMEHUE CO3/1aBaTh COOCTBEHHbIE
MMMCEMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE HH(POPMAITNH U3 HECKOIBKUX UCTOYHUKOB




HHEPEYEHDb 9JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBIX HA OI'9 ITO ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 MEXAHWYECKUE SABJIEHM S
1.1 Mexanunueckoe nBrxenne. Matepuanbaas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD JBHKECHUS
19 PaBHOMepHOE 1 HepaBHOMepHOE ABKeHHE. CpeaHsist CKopocTh. DopMyiia It BEIYUCICHHS CpeaHeH ckopocTu: V = Sft

PaBHOMepHOC HpHMOHHHeﬁHOG JBHXKXCHHUC. 3aBUCUMOCTh KOOpAUHAThI TCIa OT BPEMCHU B CJIIydd€ PABHOMCEPHOI'O
Hp?[MOJII/IHef/'IHOFO JBWXKCHUA:

1.3 x(f)=x, +vt

I'padukn 3aBUCHUMOCTH OT BpPEMEHHM JUIsl NPOEKIHMHU CKOPOCTH, MPOEKLUHU MEepeMEIIEeHUs, MyTH, KOOpAUHATBI MpHU
PaBHOMEPHOM MPSIMOJIUHENHOM JBUKEHUU

3aBHCHMOCTD KOOpAWHATHI TE€JIa OT BPpEMCHHU B CIIy4aC PaBHOYCKOPCHHOT'O HpHMOHHHeﬁHOFO JABHIXKCHUS

[

-Sx':f:l = 1-.|;|: * f_ax *

@opMynbl JUIsI TPOEKLUUHU IEPEMENICHUS, NPOECKIUN CKOPOCTH M NPOEKIUU YCKOPEHHS IPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBM>KCHHU:

14 2
s, (D=vy,t+a,- 5
U.\'U) =Upy T4, Z,




I'paduku 3aBUCUMOCTH OT BpPEMEHH MJIsi MPOEKLUUH YCKOPEHHUsS, MPOEKUUH CKOPOCTH, MPOSKIUH MEepeMEIeHHs,
KOOP/AMHATBI IPU PABHOYCKOPEHHOM IPSIMOJIMHENHHOM JIBUKEHUU

15

CBobonnoe maznenue. Popmysibl, ONMUCHIBAIONINE CBOOOJHOE MAJCHUE Teja MO BEPTUKAIHM (IBM)KEHHE Tela BHU3 WU
BBEpPX OTHOCHTEIBHO IMOBEPXHOCTU 3eMJiH). I'paduku 3aBUCUMOCTH OT BPEMEHH JJIsi MPOCKIUU YCKOPEHUs, MPOEKIINH
CKOPOCTH U KOOPJIMHATHI MPU CBOOOAHOM MaICHUU Tella 10 BEPTHUKAIH

1.6

CKopocTh paBHOMEPHOTO IBUKEHUSI TeJa IO OKpykHOoCcTH. Hampapiienne ckopocTH.
®opmyiia Juisi BBIYUCICHUS CKOPOCTHU Yepe3 paJnyC OKPY>KHOCTH U IIEpUO/1 0OpallieHus:
_1InR
T

LlenTpocTpeMurenbHOe yCKOpeHHe. HampaBiieHHe LEeHTPOCTPEMHTENFHOTO ycKopeHHus. Dopmyna aias BBIYHACICHHS
YCKOPEHHSI:

1.7

18

Cuna — BexTopHas puzndeckas BenuunHa. CloxeHue cui




1.9

SABnenue unepuuu. Ilepsbiit 3akoH HeroToHa

Bropoii 3akon HetoToHa:

1.10 F=m-d
CoHarpaBiIe€HHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpA CUJIbL, IEUCTBYIOIIEH Ha TEIO
B3aumoneiicteue tein. Tpetuit 3akon HeroToHa:
F, ,=-F,
Tpenue nokos u TpeHue CKoybxkeHust. DopMyia 111 BBIYUCICHUS MOAYJIS CHIIbI TPEHUS CKOJIbKECHHUS:
F_=u-N
1.12 ®
Hedopmarus tena. Yopyrue u Heynpyrue aepopmaiuu. 3aKoH ynpyroi nedopmanuu (3akoH ['yka):
F=k-Al
1.13
Bcemupnoe Tsarorenue. 3aKk0OH BCEMUPHOTO TATOTEHUS:
iy -
114 R

Cuna TshxecTH. Y CKOpeHHEe CBOOOTHOTO MaICHUSI.
dopmyra 11sl BBIYMCIEHUS CHIIbI TSKECTH BOJIM3U MOBEPXHOCTH 3emuu: F = mg.

JBmxenue mianet Bokpyr Comnnua. [lepBas kocMuueckas ckopoctb. HeBecOMOCTh M meperpy3Kku




Hmnynbe Tena — BEKTOpHas pU3NUecKas BeTHUUHA.

1.15 P=mi

Nmnynbce cuctemsl Ten. M3meHenne nmnyibca. MMiynbce cuibl

3akoH COXpAaHCHHUA UMITYJIbCa JIJIs 3aMKHYTOﬁ CHUCTCMBI TCII:
1.16 D=yl +myUy, =const

PeakTuBHOE IBHKEHHUE

Mexanuueckas pabora. @opMysia JJis BBIUUCIEHHS PadOThI CHJIbL:
A=F5ooscx

Mexanuueckas MOITHOCTD:
1.17

n=4
I

Kunernueckas u NOTCHIUAJIbHAs SOHCPTUs. q)OpMy.]'Ia JIJISI BBIYMCICHUS KMHETHUECKOM OHCPIUum:

H!Uz
Ep=—r

118 Teopema o kuHeTHUecKko# 3HEprrn. DopMyrna I BEIUUCICHUS TOTEHIIMAIbHON SHEPTHH TeJIa, TOJHATOrO
' HaJ 3eMItéit:

E,= mgh

1.19 MexaHnyeckast SHEpTrHs:




E=E.+E,

3aKoH COXpaHEHUsI MeXaHn4Yeckoi sHeprun. dopMyna Juis 3aK0OHa COXPaHCHHS MEXaHUYECKOW YHEPTUU B OTCYTCTBUE CHIT
Tpenus: E = const.

[IpeBpareHre MeXaHMUECKON SHEPTUU TPU HATTMYUU CHIIbI TPEHUSI.

1.20

[IpocThie MeXaHU3MBI. «30J10TOE MPABHIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.
VYcoBre paBHOBECHS pblyara:

M +M, +..=0
[ToasrxHBIN 1 HemoABMXKHBIM 010ku. KIT/I mpocThIX MEXaHU3MOB,

n= Anonesnas
Aﬂrpaqa

121

JlaBiieHune TBEPAOTO TeNa.

dopMyita Ju1s BBIYUCICHUS JaBI€HUS TBEPAOIO Tea:

_F
P=75-

JlaBnenue raza. ATMocgepHoe AaBlICHHE.
I'mapocraTnueckoe AaBJIeHUE BHYTPH KUJKOCTH.
dopmyna i BBIYMCICHUS 1aBICHUS BHYTPH KHUIKOCTH:

p=pgh+p_,

1.22

3akoH I[lackans. ['mapaBnuueckuii mpecc




3akon Apxumena. dopmyna s ONpeneNeHUs BBITAIKUBAIONICH CHJIbI, JEHCTBYIOIIEH Ha TeJlo, MOTPYXKEHHOE B

KHUIKOCTHh MJIM ras:

1.23 F. —opeV
_3'-_111_ - pc
VYcnoBue miiaBanus tena. [InaBanue cyoB 1 BO3AyXOIJIaBaHUe
Mexanunueckue kojieOaHus. AMIUIUTYAA, MEPHOA U 4YacToTa Kosnebanuil. dopmyrna, CBS3bIBAIOLIAs YacTOTY U IEPUOJ
KOJIeOaHU:
1.24
v = 1
T
1.25 MaremaTrueckuil U npy>KUHHbIN MasTHUKY. [IpeBpaiienre s3Hepruu npu KojaedaTeIbHOM ABUKEHUU
1.26 3aryxatomme kojeOanus. BeiHyXaeHHbIe Konebanus. Pesonanc
Mexannueckue BoJHbL. [IpoionbHble U onepevHble BOJIHBL. JJIMHA BOIHBI U CKOPOCTh PACIPOCTPAaHEHUS BOJIHBIL:
1.27 h=v-T
1.28 3ByK. 'poMKOCTh 1 BeICOTa 3BYKa. OTpakeHue 3BYKOBOW BOJIHBI Ha TpaHulle ABYX cpela. MH(pa3Byk U ynbTpa3ByK
Ipaxmuueckue pabomul
W3mepenue cpeaHell IUIOTHOCTH BEIIECTBA; ApXUMENOBOM CHIIbI, KECTKOCTH MPYXKHUHBL, Kod(duIMeHTa TpeHHs
CKOJIBKEHUS; paOOThl CUIIBI TPEHHSI, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JABMXKEHHs OpycKa MO HaKIOHHOHM IJIOCKOCTH;
yCKOpeHus: Opycka IMpH ABMKEHHMHM IO HAKJIOHHOM IUIOCKOCTH; YacTOThl M IEpHojaa KojeOaHUl MaTeMaTH4ecKOro
1.29 MasTHHUKA; YacTOTHI M MepHoAa KojeOaHWi MPYKMHHOTO MasTHHKA; MOMEHTA CHJIbI, JeHCTBYIOIIEro Ha phlyar; padoThl

CWJIBI YIIPYTOCTH TPU MOABEME TPy3a C MOMOIIBI0 HETIOJBHUKHOTO 0J0Ka; pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a ¢
MTOMOIIBIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanne 3aBHCHUMOCTH apXHUMEJIOBOW CHUIIBI OT 00bEMa MOTPYKEHHON YacTh Tella U OT IUIOTHOCTH KHUIKOCTH;
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT MAcChl T€Ja; CHJIbI TPEHUS CKOJIbKEHUS OT CUJIbl HOPMaJIbHOTO JABJICHUS U OT
poJla MOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHUKAIOIIEH B MIPYKUHE, OT CTENEHU JedopMalluu NPYKUHbI; YCKOPEHUsI OpycKa




OT yIJla HaKJOHA HAINpaBIIAIOUICH; meproAa (4acTOThl) KoJeOaHW HUTSHOTO MAasSTHHKA OT JJIMHBI HHUTH; MEpHOAA
KosleOaHUH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH IPY)KHUHBI, UCCIEIOBAaHUE HE3aBHCUMOCTHU IEepHOJa
KoJ1e0aHU HUTSIHOIO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycioBus paBHOBECHSI ppluara

Dusuueckue sA61eHUS 8 npupode.‘ MNpUMEPbI ABHWXKXCHUA C PA3JIMYHBIMU CKOPOCTAMHU B J)KMBON M HEXKHUBOH npuponae,

,Z[eI\/'ICTBI/Ie CHUJIBI TPCHHUA B MMIPHUPOAC U TEXHUKE, MMPUIUMBEI U OTJIMBBI, IBUXKCHHUE IIJIAHCT Conxeunon CUCTCMBI, PCAKTUBHOC

1.30 JBMDKEHUE JKMBBIX OPTaHU3MOB, pblUard B TEJE YEIOBEKa, BIHMSHHE aTMOC(EpPHOro MaBJICHUS Ha JKUBOW OpPraHU3M,
IJ1aBaHue PblO, BOCIPUSATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHUE, CEIICMUUECKHUE BOJIHBI, IlyHAMHU, 3XO
Texnuueckue ycmpoticmea: CIUAOMETDP, JATUYUKHU IOJOKEHUS, PACCTOSHMS U YCKOPEHHs, TUHAMOMETD, MOALINUITHUKH,
131 pakeTbl, pblYar, HOJABM)KHBIM W HEMOJBMXKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXAaHHU3MblI B OBITY,
' cooOlIaoIMecss COCy/bl, YCTPOHCTBO BOJOIPOBOJA, TIHAPABIMYECKUH IIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoOMETp, IX0JI0T, UCIIOJIb30BAHNE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEIUIOBBIE ABJIEHNA
21 OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKONH TEOpUM CTPOEHMsI BemlecTBa. Mojenu TBEPIOTo, KHUAKOTO U
' razoo0pa3Horo coctosiHuii Beniectsa. Kpucrammueckue u amopdHsle Tena
2.2 JIBmxeHue yactul BemecTBa. CBA3b CKOPOCTHU ABMKEHHUS YaCTHUI C TeMneparypoil. bpoyHoBckoe nBrkenue, tupdysus
2.3 CMauuBaHUE U KallWJUIIPHBIE SBICHUS
2.4 TemoBoe pacMpeHne U cxaTue
2.5 TemnoBoe paBHOBeCHE
2.6 Buytpennss sneprus. Paborta u teronepenaya kak criocoObl N3MEHEHUs BHYTPEHHEH SHEepruun
2.7 Bunel Teruionepenaun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3TYyUEHUE
Harpesanue u oxnaxnenue tei. KoanuecTBo TemoThl. Y neiabHas TEIUIOEMKOCTB:
28 O=cm(t,—t,)




3aKOH COXpaHEHHsI PHEPIHH B TEIIOBBIX IIpolieccax. Y paBHEHHE TEIIOBOro OanaHca:

2.9 O+0,+..=0
Hcnapenne u xonpaeHcauus. V3MeHeHuWe BHYTpEHHEH HSHEpPrUM B NpoOLECCe HCIApeHUs M KoHAeHcanuu. Kumenue
2.10 KHUJIKOCTH. Y IeJIbHAs TeIuioTa napoodpaszosanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[TnaBnenue u kpuctawu3anus. Mi3MeHeHne BHYTpEHHEH SHEPTUH TP TUIABJICHUN M KPUCTAJUIM3AIMU. Y AebHas TeIuioTa
TUTABJICHHUS:
2.12 &_Q
m
213 BHyTpeHHsIs SHEpTrHs CrOpaHus TOIIMBA. Y IeIbHAS TEIUIOTa CropaHus Tormea: g = Q/m
2.14 [Tpuniuns! padots! TeroBsix aBurareneil. KI1/] reruoBoro nuratens
Ipakmuyeckue pabomul
W3mepenue yaenbHON TEMIOEMKOCTH METAJTMYECKOTO IIMIIMH/IPA; KOJMYECTBA TEIUIOTHI, TOJTyYeHHOTO BOJOW KOMHATHON
915 TeMmrepaTrypbl (PUKCHPOBAHHONH Macchl, B KOTOPYIO ONYIIEH HAarpeThlid IMJIMHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOTO
' HarpeTbM IMJIMHAPOM, IOCTe OMYyCKaHHUs €ro B BOAY KOMHATHOH TemIepaTypbl; OTHOCHUTEIIBHOW BIIAXKHOCTH BO3/yXa;
yIEJIbHOM TEIIOTHI MJIaBIeHHs JIbjaa. VccienoBannue U3MEHEHUs TEMIIEPATyphl BOJIbI IPU PA3TUYHBIX YCIOBUSX; SBICHUS
TEIUI000MEHa IPU CMEIIUBAHUH XOJIOJHON U TOPSYeH BOJIBI; TpoIlecca HCIapeHHUs
216 Dusuueckue a6ienus 8 npupode. TTOBEPXHOCTHOE HATSDKEHUE U KaIMJUTIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOJIE,

nznydenne CoiHIla, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POChI, TyMaHa, UHEsl, CHera




Texnuueckue yCMpOﬁCWl@G.’ KalmnuJUIsIpbl, MTPUMCPBI HMCIOJB30BaHUSA KPHUCTAJIIOB, )KI/II[KOCTHBII;'I TCPMOMCTpP, AaTUHK

2.17 TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS JOMOB, THUTPOMETPHI, NICUXPOMETp, IapoBasi TypOWHA, JBHUTaTeIhb
BHYTPEHHETO CrOpaHus
3 SJIEKTPOMAT'HUTHGLIE SABJIEHU S
3.1 DnekTpusanus Tei. JIBa Buia 3JeKTPUUECKUX 3apsI0B
3.2 B3aumopeiicTBue 3apsxeHHbIX Tel. 3akoH Kynona
3.3 3aKOH COXPaHCHHS AIEKTPUICCKOTO 3apsiia
34 DnekTpuueckoe mozne. Hanpsok€HHOCTD anekTpuyeckoro nousid. [IpuHIMN cynepno3unuu 3MeKTpUudeckux moiel (Ha
' KaueCTBEHHOM YPOBHE)
35 Hocurenu snexktpuyeckux 3apsaoB. JleMCTBHE 3JIEKTPUUYECKOrO TMOJISI Ha SJEKTpUYECKHe 3apsnbl. [IpoBoaHMKH H
' JUDJIEKTPUKH
[TocTostHHBIN 3neKkTpudecKkuil ToK. JlelicTBus anekTpuueckoro Toka. Cuia Toka. Hanpsikenue.
I =q/t,U=Aq
3.6 ’
DIEeKTPUYECKOE COMPOTUBICHHUE. Y IETbHOE ANEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma s yuactka snekrpudeckoit menu:l = U/R
[TocnenoBarenbHOE COEUHEHUE TPOBOIHUKOB:
e« TT—TFT AJT - 0

HapaJIJICHLHOG COCAMHCHUC MPOBOJAHNUKOB PAaBHOI'O COIIPOTUBJICHUA:




| =

U=U;:I=1+1.R=

I

CmMen1aHHbIE COCIMHCHUA ITPOBOAHUKOB

Pabora u MmomiHOCTE 3nekTprdeckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxoynsa — Jlenna:
-
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarHuTHOE 1noJje IpsiMOro NPOBOAHKMKA € TOKOM. JINHUM MarHUTHOW MHAYKLIUU
3.13 MarauTtHoe 1oJie MOCTOSIHHOTO MarHuTa. B3anmozeicTBre NOCTOSHHBIX MarHUTOB
3.14 JleiicTBrE MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM
3.15 OneiTel @apanes. SBneHue snekTpoMarauTHON HAYKUUU. [Ipasuio Jlenna
IIpakmuyeckue pabomul
M3mepeHue 31eKTpUYECKOr0 CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPHUUECKOrO TOKa; pabOThl AJIEKTPHUECKOTO
TOKaA.
316 HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B NMPOBOAHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HAINPSDKEHUS Ha
' KOHIIaX IPOBOJHMKA; 3aBUCUMOCTH COIPOTHUBIIEHUS OT JJIMHBI NPOBOJHMKA, IJIOLIAAW €ro IONEPEYHOro CEYEHHs U
YAEIBHOTO COITPOTHUBIICHMUS.
IIpoBepka npaBuia i JIEKTPUUYECKOTO HANPSIKEHUS MIPU MOCIEA0BATENbHOM COEAMHEHUH ITPOBOJIHUKOB; ITPaBHIIa JUIsl
CHJIBI AJIEKTPUYECKOTO TOKA MPU MapajieIbHOM COSMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JITAMITOYKA)
317 Qusuueckue A6neHuUs 8 npupooe: IEKTPUUECKHE IBICHHUS B aTMOC(epe, ITEKTPUIECTBO )KUBBIX OPraHU3MOB, MarHUTHOE
' noJie 3emiu, apei¢ MOoIH0COB, pOJIb MATHUTHOTO MOJIS 7S )KU3HU Ha 3eMiie, TOJISIPHOE CHSIHUE
3.18 Texnuueckue ycmpoucmea: 3SIEKTPOCKOI, AMIIEPMETP, BOJBTMETP, PEOCTaT, CYETYUK DICKTPUYECKOM DHEPIHH,




3JIEKTPOOCBETUTENLHBIE MPUOOPHI, HATPEBATEIBHBIC JEKTPONPUOOPHI (IPUMEPHI), FITEKTPHUUECKUE MPEIOXPAHUTEIH,
3JIEKTPOMArHUT, JIEKTPOABUTATENb [IOCTOSHHOIO TOKA, TEHEPATOP IIOCTOSTHHOIO TOKA

3.19 DneKTpoMarHuTHbIC BOJIHBL. [1IKana 3eKTpOMarHUTHBIX BOJIH
3.20 JlyaeBas mozens cBeta. [IpsimonnHeiiHoe pacipocTpaHeHHEe CBETa
3.21 3akoH oTpaxeHus ceera. [liockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHS CBETa
3.23 Jlucnepcus cBeta
3.24 JIunza. Xox nydeit B muH3e. PokycHOe paccTosiHue uH3bl. OnTrueckas cuia guu3el: D = 1/F
3.25 I'na3 kak onTudeckas cuctema. OnTudeckue mpudopsbl
IIpakmuyeckue pabomul
W3mepeHue ONTHYECKOM cuiibl cobuparomeil JHMH3bI; (POKYCHOIO pacCTOsHUS coOuparomieil JMH3bl (10 CBOMCTBY
paBeHCTBA Pa3MEPOB MpeIMeTa U H300paKeHHsI, KOT/a MPEeIMET PaCcIOiI0KEH B IBOMHOM (OKycCe), TOKa3aTessl IPEITOMIICHHS
3.26 | crekia.
HccnenoBanune cpoiicTBa M300pa)KeHMs], MOJYYEHHOIO C IMOMOIIbIO cOOMparouiel JHMH3bI, U3MEHEHHUS (HOKYCHOIO
PacCTOSIHUS ABYX CII0KCHHBIX JIMH3; 3aBUCIMOCTH yTJIa TIPEJIOMIICHHUS] CBETOBOTO JIyda OT YIJia IMaJeHus Ha TPAHUIIE «BO3IIYyX
— CTEKJIO»
397 Quszuueckue aenenus 6 npupooe: 3atmenus Connua u JIyHbl, 11BeTa Tel, onTHYECKUe ABIEHUS B aTMocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOT, (hOTOAITIAPAT, ONITUIECKIE CBETOBOIBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, 6era-, ramma-u3nyyenus. Peakiuu anbda-u 6era-pacnana
4.2 OmnsiTel Pezepdopa no paccesnuto anbha-yactuil. [lnanerapuas moaens atoma
4.3 Cocras aromHoro siapa. M3oromnsl
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Ilepuon nosrypacnana aTOMHBIX siAEp

4.5 SnepHbie peakuny. 3aKOHBI COXPaHEHUS 3apsI0BOTO U MAaCCOBOT'O YHCEN

46 Du3zuyeckue s61eHUs 8 Npupooe: eCTECTBEHHBIN PaIUOAKTUBHBINA (JOH, KOCMHUYECKUE JIYYH, PaIMOaKTUBHOE U3Ty4eHHE
' MIPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX U3JIyUEHUN HAa OPraHU3M YeJlOBeKa

4.7 Texnuueckue ycmpouicmea. CIEKTPOCKOI, UHINBUYaJIbHBIA JJO3UMETp, kKamepa Bunbcona, saepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE
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