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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKKM Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (¢u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHMsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIInXCs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKkre 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHSI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

lenn wu3ydeHuss (¢GU3MKK HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUA
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munncrepctsa npocsemienus Poccuiickoit denepanuu (MpoTokosa oT 3
nexadps 2019 r. Ne I1K-48H).

Ieaun n3zyyenus pusuku:

-puoOpeTeHNEe MHTEpeca U CTPEMIICHHsI OOy4YarOMMXCAd K HAyYHOMY H3YUYEHHIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
-pa3BUTHE TNPEACTABICHUA O HAYYHOM METOJAE INO3HaHUS U (opmMupoBaHHe
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

-popMupoBaHMEe HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3Y4YEHHs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

-popmupoBaHue TpencTaBiICHUA O pPodM  (QU3WKU TSI Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

-pa3BUTHE NPEICTABICHUN O BO3MOXHBIX chepax Oyayiied npodeccuoHalbHOU
JeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJrOTOBKA K JajibHEHIIEeMy OOYy4YEeHHIO B
ATOM HaIpaBJICHUHU.

JlocTkeHue 3TUX 1ejedl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:
-npuoOpeTeHne 3HaHUM O JMCKPETHOM CTPOCHHHM BELIECTBA, O MEXAHMYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

-puoOpeTeHne YMEHUU OINUCHIBATh M OOBICHATH (PU3MYECKUE SBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

-OCBOCHHE METOJOB PEIICHUS MPOCTEHIINX pAacuETHBIX 3a7a4 C HUCIOIb30BAaHUEM
buznueckux MojeNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ay;
-pa3BUTHE yMEHUN HAOIIOJaTh NPUPOIHBIE SIBICHHS U BBIMOJHATH OIBITHI,
nabopaTopHbie pabOThl U SKCIIEPUMEHTAIbHBIE UCCIEAOBAHMS C UCIOJIBb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

-0CBOCHHE TIPUEMOB paboThI ¢ HH(pOpManHel HU3NIECKOTO COMCPIKaHMS, BKITIOYas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKH, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

-3HAKOMCTBO €O cdepaMu Npo¢decCUOHATBHON [eATEIbHOCTH, CBA3aHHBIMHU C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha OCTHKCHHSIX
duznuecKkon HayKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HENEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).
[lpennaraemelii B mporpamme Mo (u3MKe MepedeHb J1IadopaTOpHBIX paboT H
OTIBITOB HOCUT PEKOMEHIATENbHBIM XapaKTep, YUUTENb AeaeT BEIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEMH
O0Oy4JarommXxcs, CIHUCKa dKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax
OCHOBHOTI'O T'OCYAApCTBEHHOI'O 3K3aMEHa 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u €€ poJib B IO3HAHUM OKPYKAIOLIEr0 MUpa.

®usuka — Hayka o nmpupoze. SIBnenus npupoapl. DU3UYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuMHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHas cucTeMa eInuHHUII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH HW3Y4aloT IPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIIOTE3, 0ObSICHEHHE
HabmonaeMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYeCKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue UEHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO prbdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.
4. OrmpeneneHue pa3MepoB MAJIbIX TEJL.
5. M3mepeHue temmeparypbl IIPM IOMOIUM YKUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIEPaTypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIe BHICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IIPUTSKEHUE U OTTAIIKMBAaHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHME ra30B, KMIKOCTEHM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUN,  OOBSACHSIIONIUMXCS  MPUTSHKCHUEM WU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoeiicTBUeE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér myTtu u
BPEMEHHU JIBHIKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teid. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojiecTBusi Ten. Cuna ynpyroctd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsokecTd. Cuiia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoneilcTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIpXKEHU U TPEHHE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJBKEHHUS Opycka WM IapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJI€HHMsS Tra3za OT o0bEma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, JXKUAKOCTIMU M razamu. 3akoH Ilackams. IlmeBmatnueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHHUS JKUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. OnbiT Toppuuennmu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOTO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHHMS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHMUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuecTtBOo Temnorel. YaenbHas TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KHUIIEHHS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroeHre mocTossHCTBA TeMIepaTyphl PH TJIaBJICHUU.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOM  MpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckue 1 MArHUTHbIE SIBJICHUSI.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. HanpsoxéHHOCTh 3nektpuueckoro mnoiist. [lpuHnun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUA DJIEKTPUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBJIECHUE BellecTBAa. 3akoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOOHUKH W TUAIEKTPUKHU.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHIBI TOKa HPU MAPALIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KII/[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OnBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO JIBUXKEHHUs. PaBHOMEpHOE NPSIMOJUHEHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEHHOe nBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMkKEHHE MO OKpYKHOCTH. [lepmon u ydactota oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTUS TeMa, MOAHATOTO Ha
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

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

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmonenne MmexaHuyecKux sIBJICHUM, MPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTMBHOTO JBUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JBUKEHUS IIApUKa WIH TEJIEKKU.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpenenieHre  paboOThl  CUJIBI  YIIPYrOCTH MpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaTtemMaTHudecKUuii U IpYyKUHHBIA MasTHUKU. lIpeBpainenue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€  pacnpOCTPAHEHUS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmropenue xonebGaHuii rpy3a Ha HUTU U HA TIPYKUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre dYacTOoThl M TepuoJa KoieOaHUW MaTeMaTH4ecKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPYKUHHOTO MasATHHKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3HU.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBLHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmpeiaomieHUs cBera. [lomHOe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crekTp. Onbitel HpetoToHa. Crokenwue
CIIEKTPaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoiieu JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. WM3otombl.  PapnoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha IKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uziydyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (U3HKe id O0ydaromuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJI30BaTh HAYYHBIE METOJbl UCCIEAOBAHUS (DU3NUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHE JTMIHOCTHBIX, METAPEMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

— TIPOSIBJIEHUE UHTEpPECA K MCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHICKOMN
(du3nuecKon HayKu;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

e 2) rpa’KIaHCKOI0 U YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

—TOTOBHOCTh K aKTMBHOMY YYaCTHUIO B OOCYXJEHHU OOIECTBEHHO 3HAYUMBIX M
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MNPUMEHEHHEM JOCTHKEHUU
buzuky;

— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX IPUHLIHMIOB B AEATEIbHOCTU
YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPHUSITHE JCTETHMUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
OCTPOEHHUS, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpPBHI;

e — pa3BUTHE HAYYHOU IIOO03HATEIHLHOCTH, MHTEpECa K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

e 5) ¢opMupoBaHus  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHOro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpE, BAXHOCTH TMPaBUJ OE30MaCHOTO TIOBEACHHS Ha
TPAHCTIOPTE, HAa JOpOTax, C JJIEKTPHUYECKUM U TEIUIOBBIM OOOpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

— c(OpMUPOBAHHOCTH HaBBIKA Pe(IICKCHH, PU3HAHUE CBOETO MpaBa Ha ONTUOKY U
TaKOro0 )K€ MpaBa y IPyroro 4eaoBeKa;

e 6) TPYyI0BOI0 BOCIIMTAHMS:

— AaKTUBHOE YYacTHE B pELICHUHM NPaKTHUYECKUX 3a7ad (B paMKax CEeMbH,
00pa3oBaTeIbHON OpraHu3alu, ropojia, Kpas) TEXHOJOTUUECKON U COIMaIbHON
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (DU3NYECKUX 3HAHUK;



— MUHTEPEC K MPaKTUYECKOMY U3YYeHUIO nMpodeccuit, CBSI3aHHbIX C (U3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

— OpHUCHTAIMs Ha TPUMCHCHHE (U3MYECKUX 3HAHWW JJIs pelIeHUs 3aaad B
objlacTh OKpyKarolel cpeabl, IUIAaHUPOBAHUS TIOCTYNKOB U OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsi OKPY>KAIOLIEH CPEJIbI;
— OCO3HaHHE TJIO0AJTBHOTO XapaKTepa HKOJOTUYECKUX MpoOJieM U MyTew ux
pelieHus;

e 8) ajanTanuM K M3MEHAKIIMMCS YCJIOBHMSIM CONHAJIBHOM W NPUPOIHOM

cpeabl:

— MOTPEeOHOCTh BO B3aMMOJICCTBUU TIPHU BBITIOJHEHUH HUCCIICOBAHUI U TPOCKTOB
(du3HUecKol HaNPaBICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JPYTHX;
— TIOBBIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;
— MOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHWW, B TOM YHUCIEC (OPMYyIHPOBATH
UJICH, TIOHSATHS, TUIIOTE3bI O PU3HUECKUX 00BEKTaX U SIBIICHUSX;
— Oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JacTh
buzuky;
— IJIAHUPOBAHKE CBOETO Pa3BUTHS B MIPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;
— CTpEeMJICHHE aHAJIM3UPOBATh W BBISBISTH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (HU3HUECKUX 3HAHUIA;
— OIICHKa CBOUX JIEWCTBHI C YYETOM BIHMAHHUS Ha OKPYXKAIOIIYIO0 Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATHI

B pesynabraTe OocCBOEHHSA NporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO

obmiero o6pa3oBanus y o0ydaromierocst OyayT chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHbIC YHUBEPCAIbHBIC YUeOHBIE IEHCTBUS,
KOMMYHUKAaTUBHBIC  yHHUBEpCaJIbHbIE  Yy4eOHbIE  JIEUCTBHS, PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Joruueckue AecTBUA:
-BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJIICHHI);
-yCTaHaBIWBATh CYIIECTBCHHBIH TMPU3HAK KJIACCH(PUKAIUNA, OCHOBAHUS IS
00001IIeHNS 1 CPABHCHUS,
-BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B pacCMaTpUBAEMbIX (PaKTax,
JTAHHBIX ¥ HAOIOIEHUSAX, OTHOCSIIINXCS K (DU3UYECKUM SIBIICHUSIM;
-BBISIBJIATh MPUIUHHO--CJICJICTBEHHBIC CBSI3U MPHU MU3YYCHUH (PU3MUECKUX SBICHHUM
W TIPOIIECCOB, JIENATh BBIBOJBI C MCTOJIH30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUYCHUN, BEIIBUTATH TUIIOTE3HI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;



-CaMOCTOSTEIILHO BBIOMpPATh CIOCOO perieHus ydeOHOM Qu3nueckoit 3amauu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB PEIICHUS, BHIOOp Haubojee MOAXOASIIETO C
Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUEB).

Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:
-MCTIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT MTO3HAHUS;
-IPOBOJIUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY TIUIAHY OIBIT, HECIOKHBIM
(bu3UYeCcCKUil SKCIIEPUMEHT, HEOOJBIIIOE HCCie0oBaHue (PU3NUECKOTO SIBIICHNUS,
-OlICHUBATh Ha MPUMEHHMOCTh U JIOCTOBEPHOCTH MH(MOpMAIIUIO, MOJTYyYECHHYIO B
X0/ UCCIICIOBAHMSI WIIH DKCIIEPUMEHTA;
-CaMOCTOSTENIbHO (OPMYJIUPOBATHL OOOOIIEHUSI U BBIBOABI 1O pe3yjibTaTaM
POBEAEHHOTO HAOJIO/ICHMUSI, OTIBITA, UCCIICIOBAHMUS;
-POTHO3UPOBATh BO3MOXKHOE JalIbHEWIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a
TaK)KE BBIABUTATH TPEIANOJIOKEHUS 00 HMX pPa3BUTHH B HOBBIX YCIOBHUSAX W
KOHTEKCTaX.

PabGora ¢ undgopmanmeii:
-IPUMEHSATH Pa3INYHBIC METOJIbI, HHCTPYMEHTBI U 3aIlPOChl IIPH MOUCKE U 0TOOpE
UHPOPMAIIMKM WJIA JAaHHBIX C Y4ETOM TIPEIJIOKCHHOH ydeOHOW (hHU3MYECKO
3a/1a4H;
-aHalIM3UpPOBaTh, CHUCTEMATU3UPOBATh M  HHTEPIPETUPOBATH HHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

-CaMOCTOSITEJIbHO BHIOMPATh ONTUMAIBHYIO (hOpMY IIpeicTaBlIeHus UHPOPMALUU U
WLTIOCTPUPOBATH pPeIlaeMble 3aJ]a4l HECIOKHBIMHU CXeMaMu, TuarpaMMamMu, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KommyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

-B X0Ji¢ OOCYXJCHUsI Y4eOHOTO MaTepHaia, Pe3ylabTaTOB Ja0OpaTOPHBIX paboT U
NIPOEKTOB 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOi TeMbl U BBICKA3bIBaTh
UJIe, HAIleJICHHbIE Ha pEIICHHE 3a/ladyd M TOJJCp’KaHue OJaroxkenareIbHOCTH
OOIICHHS;

-COTMOCTABIISITh CBOM CYXICHHUS C CYKICHUSMU JPYTUX YYaCTHHKOB JHANIOTa,
O0OHapy>KHUBATh PA3INUUE U CXOJACTBO MO3UIIHIA;

-BBIPAXAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

-MyOJINYHO TIPEJCTABISATh PE3YIbTAThl BBIMIOJHEHHOTO (PU3WYECKOTO OTBITA
(aKCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

-MIOHUMATh W WCTOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATHHOU
paboThI MPU PEIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBbI;

-IPUHUMAThH 1IEJTM COBMECTHOM MESITEIIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS MO €&
JOCTIDKEHUIO:  PACTIPENENsITh POJH, OOCYXIaTh TPOIECChI H  PE3yTbTaThI
COBMECTHOM paboThI, 0000111aTh MHEHHSI HECKOJBKHX JIIOJICH;



-BBITIOJIHATH CBOIO YacTh pa0OThI, JOCTUrasi KAYECTBEHHOT O PE3YJIbTATA IO CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYSI CBOU JEUCTBHSI C IPYTUMHU WIEHAMHU KOMAH/IbI;
-OLIEHUBATh KAaueCTBO CBOEr0 BKJaJa B OOWIMH TNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC JCHCTBHS

Camoopranusanus:
-BBISIBJISITh TIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX, TPEOYIOUIUX IS
petieHus GU3NUeCKUX 3HaAHUM;
-OPUEHTUPOBATHCS B Pa3IUYHBIX noaXoaax OPUHSATUS ~ PELICHUM
(MHAMBUYyATBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyMIoi);
-CaMOCTOSITEJILHO COCTaBJIITh AJITOPUTM pellIeHUs] (PU3UUECKON 3a/laud WK TIIaHa
UCCJIEJIOBAHUSA C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh MpejlaraeéMble BApUAHThI PEIICHUH;
-JieNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJLHbIH HHTEJJIEKT:
-J1aBaTh aJICKBATHYIO OIIEHKY CUTYaIlMU U TIpeJijiaraTh IiaH e€ u3MEHEHNS,
-00BSICHATh MPUYUHBI TOCTHXKEHUS (HEOCTHXKEHUSI) PE3YNIbTATOB JEATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;
-BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJHEHUS
(u3MUECKOro HMCCIEAOBaHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIINUXCS CUTYAIMi, YCTAHOBICHHBIX OMMUOOK, BO3HUKIIUX TPYAHOCTEH;
-OIIEHUBATh COOTBETCTBUE PE3yJIbTATa IEIU U YCIOBHSIM;
-CTaBUTh ce0s1 Ha MECTO JPYroro 4YejJoBeKa B XOJ€ CHopa WIM TUCKYCCUU Ha
HAY4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JAPYTrOTo;
-PU3HaBaTh CBOE MPaBO Ha OMIMOKY IMPHU pelieHud (HU3MYECKUX 3a7ad WIH B
YTBEPKJCHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenust B 7 Kj1acce mpeaIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
-ACTIOTb30BaTh TOHATHS: (PU3NYECKHEe W XWMHUUYECKHE SIBIICHHs, HAOIIOACHHE,
OKCIIEPUMEHT, MOJIeTb, THUIIOTEe3a, CAWHUIBI (U3HUUYECKUX BEITUYHH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSHUS BemiecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE JBI)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKkTOpusi, paBHOJEHUCTBYIoIIasi cuia, negopmanus (ynpyras, MjacThyeckas),
HEBECOMOCTb, COOOILAIOIIHNECS COCYIbI;



-paznuuath sBiaeHus (Auddys3us, TEmIoBOE JABMIKEHHUE YACTUI[ BEIECTBa,
PaBHOMEPHOE JBH)KEHUE, HEPABHOMEPHOE JBMKCHUE, MWHEPLHS, B3aUMOJICHCTBUEC
TEJI, pPaBHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Ieperaya
JABIICHUSI TBEPABIMU TENAMH, KUJKOCTSIMU U Trazamu, aTMochepHOE JaBJICHUE,
IJIaBaHWE TeJ, NPEeBpallleHUs MEXaHWYeCKOM DHHEPruM) IO OIMNUCAHUI0 HX
XapakTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIMX JAaHHOE
(uznueckoe sBICHUE;

-pacro3HaBaTh NPOSBICHUE H3YYCHHBIX (U3UYECKUX SIBJICHUU B OKpYKaIOIIEM
MHUpE, B TOM 4YHuCie (U3UUECKUE SIBICHUS B MPUPOJC: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KUBOW M HEKMBOM MPUPO/IE, NEHUCTBUE CUIIBI TPEHHUS B
IpUpPOJIe M TEXHUKE, BIUSHUE aTMOC(PEpPHOrO [aBJICHHUS Ha KUBOW OpraHU3M,
IIaBaHUe phIO, phluard B TEJE€ YEJIOBEKA, PU 3TOM MEPEBOJIUTH MPAKTHYECKYIO
3a/1a4y B y4€OHYIO, BBIJICNISATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKKU) (HU3UYECKUX
SIBJICHUM;

-ONUCHIBaTh M3YYCHHBIE CBOWCTBA TeN M (PUIHYECKUE SBJICHUS, HCIOIB3YS
buzndeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMsl, IyTh,
CKOPOCTb, CPEIHSSI CKOpPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC TeJa, CUJia
TpeHUs, AaBjicHUE (TBEPIOro Teia, MXKUIKOCTH, ras3a), BBITAJIKHUBAIOIIAs CHUJIA,
MexaHu4deckas paboTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 duimeHt
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIUAJIbHAS DHEPTHS), IPH
OMKMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIONB3YEMbIX BEJIUYMH,
UX OOO3HAYEHUS M EAUHUIBI (U3MYECKUX BEIMYMH, HAXOAUTh (OpMYIIbI,
CBSI3BIBAIONINE JIAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

-XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHUS M TMPOLIECCHI, MCIONb3YS
paBWiIa CJIOXKEHUs cuil (BAOJIb OJHOW mpsiMmoid), 3akoH I'yka, 3axon Ilackains,
3aKOH ApxuMmesa, TPaBUIO paBHOBECHs phiuara (0JI0Ka), «30J0TOE IPABHIION»
MEXaHUKH, 3aKOH COXPAaHEHUSI MEXaHWYECKOW »HHEpPruM, IpU ITOM JaBaTh
CIIOBECHYI0 (OPMYIUPOBKY 3aKOHA M 3alMCHIBAaTh €ro MaTeMaTHYeCKOe
BBIPAXKEHUE;

-00BSICHATh (PU3MYECKHUE SIBICHUS, MPOIECCHl W CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE N3 1—2 JTOTMYECKUX II1aroB
Cc omopoii Ha 1—2 U3y4eHHBIX CBONCTBA (PU3NYECKUX SBICHUHN, (PU3UIECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH;

-pemiaTth pacy€THble 3aJayd B 1—2 nelcTBUS, MCHOJB3Yysl 3aKOHBI U (POPMYIIBI,
CBA3bIBAOIINE (DU3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4yu
3alUCHIBATh KPATKOE yCIOBHE, MOACTABIATh (U3NUECKUE BEJIHMUYUHBI B POPMYJIIBI U



MIPOBOJUTH PACUEThl, HAXOUTh CIIPABOYHbIE TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUYECKOI BETUUNHBI;
-pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh HNPU MOMOIIU (PU3HYECKHX
METOJIOB, B ONHCAHMM MCCIIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE MPEANOIOKEHHUE
(runote3y), pa3nuyaTh U MUHTEPIPETHUPOBATH MOJYYEHHBINH Pe3ysbTaT, HAXOAUTh
OLLIMOKH B XOJI€ ONBITA, JIENaTh BHIBOJBI [10 €r0 Pe3yJibTaTaM;

-IPOBOJIUTH OMBITHI MO HAOMIOACHHIO (U3MYECKUX SIBICHUA WM (PU3UYECKUX
CBOMCTB Ten: (QopMylIHpOBaTh MpOBEpPSEMblEe MPEANOJIOXKEHUsA, COOUpaTh
YCTAHOBKY U3 TNPEAJIOKEHHOr0 OOOpYyJOBaHUs, 3alUChiBaTh XOJ OMNbITa MU
(bopMynHpOBaTh BHIBOABL

-BBITIOJIHATH TpPSIMbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHH, Macchl Tela, 00bEMma,
CWIbl U TEMIIEpaTyphbl C HCIOJb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIOTHOM MOrPEUTHOCTH
U3MEPEHU;

-[IPOBOJIUTH UCCIEAOBAHNE 3aBUCUMOCTH OJJHON (DU3UUECKOUN BEIMUMHBI OT APYTron
C HCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTH TyTH PABHOMEPHO
JBUKYILErocsl Tejla OT BPEMEHM JBMXKCHMS Tesla, CUJIbI TPEHUS CKOJIBKEHHUS OT
Beca TeJa, KauecTBa 00padOTKM MOBEPXHOCTEHN Tell U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOIIAAN CONPUKOCHOBEHHMS TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHUS TPYKUHBI,
BBITAJIKUBAIOLIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTH Teja M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TNIyOMHBI, Ha KOTOPYIO
HOTPY>KEHO TeJ0, YCIOBUI MJIaBaHUs Tell, yCIIOBUN paBHOBECHS phluara 1 OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHWU Y4eOHOTO HCCIEOBaHUS, COOUpPATh YCTAHOBKY H
BBITIONHATh  WM3MEPEHMsI, CIEIys TPEeaoKeHHOMY IUIaHy, (UKCHpOBATh
pEe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTA  (U3MUYECKHMX BEJIUYMH B  BHUJE
NPEIJIOKEHHBIX Tabmuil u  TpadukoB, Jenarh BBIBOJABI IO peE3ysbTaTam
UCCJIEOBAHNS;

-[IPOBOJUTH KOCBEHHBIE M3MEPEHMsI (PU3MUYECKUX BEJIMYUH (IUIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPIOTO Teja, CHJIA TPEHHUS CKOJBXEHUS, JABICHHE BO31yXa,
BBITAIKMBAIOIIAs CHJIA, JEWCTBYIOIIAs HA MOTPYXKEHHOE B IKUAKOCTH TEJIO,
KOX(Q(GUIMEHT  TMOJE3HOTO  JEHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEIys
OpeUIOKEHHON  MHCTPYKIMHU: TpPU  BBINOJIHEHMM  HU3MEpPEHH  cobupaTh
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYMCIISTh 3HAUEHUE UCKOMOM BEJIMYNHBI;
-cOONIIOIaTh TpaBUjiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
0o0opyT0BaHUEM;

-YKa3bIBaTh NMPHUHIMIBI JEUCTBUS NPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, AMHAMOMETpP, COOOIIAlIUecs COoCydbl, OapomeTp, pblyar,
MOJIBM>KHBIN M HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTb;



-XapaKTEepU30BaTh MPUHLUIBI ACHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HAa HUX ONUCaHUA (B TOM 4YHCIIE: MOAIIUITHUKH, YCTPOHUCTBO
BOJONPOBOJIA, THIPABINYECKUI IPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCMOJIb3Ys 3HAHUS O CBOMCTBaX (PM3MUECKHUX ABJICHUA U HEOOXOUMBIE
(u3nueckue 3aKOHbl U 3aKOHOMEPHOCTH;
-IPUBOAUTH TpPHUMEPHl (HAXOAUTh HHGMOpPMALMIO O MpUMEpax) MPaKTUYECKOIro
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HH JJi1 OOecreyeHUs
0e30macHOCTH NpHU OOpallleHud ¢ TpuOopaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYKAIOIIEN CPEAE;
-OCYILECTBISATh OTOOP MCTOYHUKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBUHU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIIIMXCS 3HAHUM M MyTEM
CpPaBHEHMS Pa3IUYHbIX MCTOYHUKOB BBIIEIATh MHPOPMALMIO, KOTOpas SBISETCS
POTUBOPEUUBON MU MOKET OBITh HEJJOCTOBEPHOIA;
-UCTIOJIB30BaTh TMPU BBIMOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conaepkaHus, CIPABOYHbIE MaTEpHUalbl, PECypChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
-C03/1aBaTh COOCTBEHHbIE KpaTKHUE MUCHbMEHHBIE M YCTHBIE COOOIICHHSI HAa OCHOBE
2—3 UCTOYHUKOB MHGOpMaK GU3HUECKOTO COIEPKAHUS, B TOM YUCIEe MyOIUYHO
Jenatb KpaTKhue COOOIIeHHs O pe3yidbTaTax MpPOEKTOB WM  YYEOHBIX
UCCJIEOBAaHUN, MPU 3TOM TPAMOTHO HCIOIb30BaTh HW3YUYEHHBIH MOHATHIHBIN
anmapar Kypca (U3HKH, COPOBOXK/IATh BHICTYIIEHHE MTPE3EHTALIUCH;
-IPU  BBIMOJTHEHUM  Y4YEOHBIX TMPOEKTOB U  UCCIENOBAHUN  pPACTIPEICITH
00513aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABIECHHBIMH 3aJladyaMu, CJICIUThH 3a
BBIIIOJIHEHHEM IIJ1aHa JEHCTBHI, aJeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIAJ B
NEATENIbHOCTh TPYIIIbI, BBICTPAMBaTh KOMMYHHUKAaTHBHOE B3aWMO/ICHCTBHUE,
YYHUTHIBas MHEHHE OKPY>KAIOIIUX.

K xoHiy o6yuenus B 8 kiacce npeMeTHbIe pe3yabTaThl Ha 6a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
-ACII0JIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(dHbIe
TEJa, HACBIIIEHHBI W HEHACBIIIEHHBIM Nap, BIAXKHOCTb BO3AYyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIHUs, TEIJIOBOW JIBUTATEIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil,
ANEKTPUYECKOE MOJIE, MPOBOJHUKH U JHUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUUYECKUI
TOK, MarHUTHOE T10JIE;
-pa3znuyaTh SBJICHHA (TEILUIOBOE PACIIMPEHUE U CXKATHE, TEIUIONepeaayda, TEMI0BOe
paBHOBECHE, CMauyuMBaHWE, KalWUISPHbIE SIBICHMS, HCHApEHHE, KOHJIEHCALus,
IUIaBJIEHHE, KpHUCTaM3auus  (OTBEpAEBaHUE), KWIIEHHE, TeIulonepeaadya



(TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4EHHUE), ANEKTpU3ALUS TEN,
B3aUMOJICCTBUE 3aPSIA0B, NEHUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aHMOJICICTBUE MArHUWTOB, JAEHCTBUE MAarHUTHOI'O MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WMHIYKIUS) TO OMUCAHMI0 MX XapaKTePHBIX CBONCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

-pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (U3UYECKUX SIBJICHUU B OKpYKaIOIIEM
MHUpE, B TOM yucie (U3NYECKUE SIBJICHUS B IPUPO/IC: OBEPXHOCTHOE HATSXKEHHUE U
KalWJUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTALIBI B Ipupoie, uznydyeHue ComHia,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera,
AJIEKTPUYECKUE SBJICHUS B aTmocdepe, DJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMIIH, Apeid MOIOCOB, POJIb MArHUTHOTO TIOJS ISl KU3HU Ha
3emie, MOJISIPHOE CHSIHUE, TpPU 3TOM MEPEBOAUTH MNPAKTUYECKYH 3ajady B
y4eOHYI0, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHN ) (DU3NUECKUX SIBICHUN;
-ONUCHIBaTh M3YYCHHBIE CBOWCTBA TeN WM (PU3HYECKUE SBJICHUS, HCIOIB3YS
dbu3ndeckue BEIMUYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIUIOTHI, yJieJIbHAsl TEIUIOEMKOCTh BEIIECTBA, y/AEIbHAsl TEIJIOTa IUIABICHMUS,
ylenbHas TeIUloTa NapooOpa3oBaHus, yJeidbHas TEIIoTa CrOpaHusl TOIUIUBA,
KOO PUIIMEHT TIOJIE3HOTO0  JICUCTBUS  TEIJIOBOM  MAaIllMHBI, OTHOCHUTEJIbHAS
BJQXXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsij, Cujla TOKa, DIEKTPHUUECKOE
HaIpsKEHNE, CONPOTUBIICHUE MPOBOJHUKA, YAECIBHOE CONPOTHBIIECHUE BELIECTBA,
paboTa W MOUIHOCTH JJEKTPUYECKOTO TOKa), MpPU OMHCAHUM MPABUIBHO
TPaKTOBaTh (U3MYECKUI CMBICI HCIOJNb3YEMbIX BEJIUYMH, OOO3HAYEHUS U
EAVHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOUIUE JTAHHYIO
bu3nUecKylo BEIMYUHY C JPYTUMU BEJIMYWHAMHU, CTPOUTH TPaQUKU H3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

-XapaKTEepU30BaTh CBOMCTBA Tel, (pU3MYECKUE SBICHUS M TMPOLIECCHI, UCIONB3Ys
OCHOBHBIE TOJI0KEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHHUS BEILIECTBA,
MPUHIKII CYNEPHO3UIUNA T0JIed (HAa Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiia, 3akoH Oma Ji1sl yyacTka 1enu, 3akoH Jxoyns—JIeHa, 3aKoH COXpaHEeHUs
SHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMKCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

-00BSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalHi MMPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISIT
MIPUYUHHO-CIIC/ICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX II1aroB
c omopoii Ha |-2 W3y4YEHHBIX CBOWCTBA (U3MUECKHUX SIBICHUH, (DU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

-pemaTth pacy€THble 3aJayd B 2—3 NENCTBUS, MCHOJIb3Ys 3aKOHBI U (hOPMYIIbI,
CBs3bIBAOIINE (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTATOK JAHHBIX I PELICHUS



3a/7laud, BBIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [Jisi €€ pelIeHus,
MPOBOJIUTH PACU€Thl U CPABHUBATH MOJTYUYCHHOE 3HAUCHUE (PU3NUECKON BEIIMUUHBI
C U3BECTHBIMU JAHHBIMU;

-pacro3HaBath MpPOOJIEMbl, KOTOPbIE MOXHO DPEIIUTh MPU MOMOIIHU (HUINYECKUX
METOJIOB, HCIOJIb3ysl ONHMCAaHWUE MCCJICAOBaHUSA, BBIACIATh MPOBEPIEMOE
MIPEIO0JIOKEHNE, OLICHUBATh MPABUILHOCTh TOPS/IKA MPOBEICHUS UCCIICIOBAHMUS,
JenaTh BBIBOIBI;

-IPOBOJIUTH OMBITHI MO HAOIIOJCHUIO (U3UYECKUX SBICHUN WU (UIUUECKUX
CBOMCTB Ten (KamwUJIspHBIE SBJICHUS, 3aBUCHUMOCThH JABJICHHMS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TIpollecCa OCTBIBAaHMS M HarpeBaHUs MpHU
U3JIy4YCHUU OT IIBeTa u3Jydaromeld (MOIIoNaoIIei) MOBEpPXHOCTH, CKOPOCTh
UCTIApEHUs BOJbI OT TEMIIEpaTyphbl KHUJAKOCTU W IUIOMIAJAU €€ TOBEPXHOCTH,
ANIEKTPU3AIUS TEI U B3aUMOJICUCTBUE DJICKTPUUYECKUX 3apsJIOB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MarHWTOB, BU3YyaJIM3allisi MAarHUTHBIX TTOJICH MOCTOSSHHBIX MarHUTOB,
JIEWCTBHSI MAarHUTHOTO TOJISi HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JICKTPOJBUTATElNs IMOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH MPOBEPSIEMBIC
IPEATNONIOKEHUSI, COOMpPaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 000pYI0BaHMUS,
OMHCHIBATH XOJI OTbITA U (HOPMYJIMPOBATH BHIBOJIBI,

-BBITIOJIHATh TIPSIMbIE U3MEPEHHUs TEeMIepaTypbl, OTHOCHUTEIHbHON BIAXXHOCTH
BO3/lyXa, CWJIbl TOKA, HAIpPSKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJlaHHOM a0COIOTHOM MOTPENIIHOCTH;

-IPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJJHON (DU3UYECKOM BEIMUUHBI OT JIPYTOi
C HCHOJB30BaHHEM TPAMBIX HM3MEpPEHUN (3aBUCUMOCTH  COIMPOTHUBIICHUS
NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAM TIOTEPEYHOr0 CEUEHUS U YIEIHHOIO
COTIPOTHBIJICHHS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWsT Ha TPOBOJAHHUKE, WCCIENOBAHUE IOCIEJOBATEIILHOTO U
MapauieIbHOr0  COEJAMHEHUH TPOBOJHUKOB): IJIAHUPOBAaTh  MCCIEJIOBAHUE,
coOupaTh YCTaHOBKY W BBITIOJNHATH U3MEPEHUS, CIEIys MPEII0KEHHOMY IIJIaHy,
(buKcUpOBaTH Pe3yabTAThI MOJTYYCHHOW 3aBUCUMOCTH B BHJIe TAaOJIUIl U TpadUKOB,
JenaTh BBIBOJBI MO PE3yIbTaTaM HCCIIEIOBAHNUS;

-POBOJIUTh ~ KOCBEHHBIE  HW3MEpeHUs  (U3MYEeCKMX BeauunH  (yIenbHas
TEMJI0EMKOCTh BEIIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, pabOTa U MOUIHOCTh
AIEKTPUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHUS, COOMPATh AKCIEPUMEHTAIbHYIO
YCTAHOBKY, CIeysl TPEMJIOKEHHON WHCTPYKUMH, W BBIUUCIATH 3HAUYCHUE
BEJINYUHBI;

-cOONIIOIaTh TpaBUjia TEXHUKH O€30mMacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



-XapaKTePU30BaTh TMPHUHIUIBI JACHCTBUS H3YyYCHHBIX NPHUOOPOB M TEXHHUUYECKHUX
YCTPOKHCTB ¢ OMOPOI Ha MX OMUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUHK DICKTPUICCKOU
DHEPTUH, DJICKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTeIbHBIC AJICKTPOIPHUOOPHI
(TpUMepBI), IEKTPUUECKHUE MTPEAOXPAHUTEINHN, JICKTPOMATrHHT, JJICKTPOIBUTATEIb
MMOCTOSTHHOTO TOKa), WCIIOJIB3ys 3HAHHUS O CBOMCTBaxX (PU3WYCCKHUX SIBICHUH W
Heo0Xo1uMble (PU3NYECKUE 3aKOHOMEPHOCTH;
-pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPONUCTBA M U3MEPUTEIbHBIC TTPHUOOPHI TI0
CXeMaM H CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIH TEpMOMETp, TEepMOC,
NICUXPOMETpP, TUTPOMETp, JIBUTaTeb BHYTPEHHEIO CrOPaHHs, JJICKTPOCKOII,
peocTaT), COCTaBIATh CXEMbl JJICKTPUUYECKUX IIENel C TOCJIEeNOBATeIbHBIM U
napajuieIbHbIM COCJIUHEHUEM DJIEMEHTOB, pa3judas YCIOBHBbIE 0003HAYCHUS
AJIEMECHTOB JJICKTPUYCCKUX IICTICH;
-IPUBOAUTL TPUMEPHI (HAXOAUTh HHOOPMAIMI0O O MpUMEpax) MPaKTHYECKOTO
UCIIOJIb30BaHMUS (DU3UYCCKUX 3HAHMHA B TOBCEIHEBHON XU3HM JJII OOCCIICUCHHSI
0€30MacHOCTH TIPU OOpAIICeHUH ¢ NPHOOpaMH W TEXHHYECKHUMH YCTPOWCTBAMH,
COXpaHEHHMs 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHUYECKOTO TOBEJCHUS B
OKpY>KaroIeH cpeje;
-OCYILIECTBIISATh MOUCK MH(pOpMaluu Quznyueckoro cojuepxkanusi B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CPABHEHUS JTOTIOJHUTEIBHBIX UCTOYHUKOB
BBIIETISATh MH(POPMAIIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MIIU MOXKET OBIThH
HEJ0CTOBEPHOM;
-UCTIOJIB30BaTh TPU BBIOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO--TIOMYJISPHYIO
TuTeparypy (puU3MdYecKkoro coaepaHus, CIPaBOUYHBIE MaTEPHAIbl, PECYpChl CETH
WNuTtepHer, Bmanerp npuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(}OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;
-C0O3/1aBaTh COOCTBEHHBIC NMUCbMEHHBIE M KPAaTKHE YCTHBIC COOOIICHMs, 00001mast
uHGOPMAITIO W3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJAEpXKAHUS, B TOM
quclie MyOIHYHO TPEACTABISITh PE3YIbTaThl MPOSKTHON WIIM HCCIICOBATEIBCKOM
JESTENbHOCTH, TPU ATOM TPAMOTHO WCIIOIB30BAaTh W3YyUYCHHBIN TMOHATHHHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIICHHE MTPE3EHTALIUCH;
-TIPU BBIMIOJTHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHUN (DU3MUECKUX IMPOIIECCOB
pacnpenensiTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBHM C TIOCTABICHHBIMU
3a/layaMy, CJICIUTh 3a BBITIOJHEHWEM IUIaHA JCUCTBUN M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHWBATH COOCTBEHHBIN BKJIA/ B JEATEILHOCTH TPYIIIBI, BRICTPAWBATH
KOMMYHUKAaTHBHOE  B3aWMOJICHCTBHE, TMPOSBISAS  TOTOBHOCTH  pa3pemiarh
KOH(MIUKTBHI.

K xonIy 00yuenus B 9 kjiacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAFOIINXCS YMEHUM:



-ACTI0JIb30BaTh MOHATHS: CUCTEMa OTCYETA, MaTepUalbHas TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOTO  JABWXKEHHUS, JjAepopMauus  (ympyras,
IJIacTHYEeCKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
neperpys3Kku, UEHTP TAKECTH, a0CONMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TENa, PaBHOBECHE, MEXaHWYECKHME KOJeOaHHsI U BOJIHBI, 3BYK, HH(PPA3BYK U
yIbTPa3BYyK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JI€KTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTalIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS U MOTJIOIIECHHUS, anbda-,
0eTa- 1 raMMa-u3Iy4eHusl, U30TOMbI, AepHAs IHEPreTHKA;

-paznuyaTh sBJIeHUs (paBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABUKEHHE,
PaBHOYCKOPEHHOE TMPSMOJMHENHOE JBMKEHUE, CBOOOJHOE TMaJeHHe Tell,
pPaBHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE Tell, PEaKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIie U BRIHYXACHHBIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, MPAMOJMHEHHOE
pacnpocTpaHeHHe, OTpaXEHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHHe 0e0oro CBeTa B CIEKTP U CIOKEHUE CIIEKTPATbHbIX
[[BETOB, JHUCIEPCHUsS] CBETa, ECTECTBEHHAas pPaAMOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHENYATOro CHEKTpa M3IIYYCHHsI) TI0 ONMHMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBJICHUE;

-pacro3HaBaTh MPOSIBIIEHUE H3YYEHHBIX (PU3NYECKUX SIBICHUNU B OKPYXKAIOIIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJE: TNPUIUBBI U OTIIUBBHI,
neuxeHue 1oiaHeT CoONMHEYHOM CHUCTEMBl, PEAaKTUBHOE JIBUJKEHHE JKHUBBIX
OpraHU3MOB, BOCHPUATHE 3BYKOB >KHMBOTHBIMU, 3E€MIIETPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JEUCTBUE BUAMMOrO, yIbTpadUOIETOBOIO M PEHTTCHOBCKOTO H3JIy4YCHUH,
€CTECTBEHHBIM paJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPANOB, JCHCTBHE PAAMOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/7ady B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;
-ONMCHIBaTh M3yYEHHBIE CBOMCTBA Tel W (PU3IUUECKHE SIBICHUS, HCIOJIb3Ys
¢usnyeckne BeTUMUYMHBI (CpeIHss M MTHOBEHHas CKOPOCTb Tella TpHU
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEpEMEILIEHUE, IyTh, YIJI0Bas CKOPOCTH,
CWJIa TpEHUs, Cuja YNPYrocTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOrO MaJieHus,
BEC Tela, WMITYJIbC Te€Ja, MUMITYJIbC CHJIbI, MEXaHWYeCKas padoTa W MOILHOCTH,
NOTEHIMAJIbHAsT JHEpPrusl Teda, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIBHASL 3HEPIrusl CHKaTOM NPYKHUHBI, KUHETUYECKas SHEPIus, IOJIHas
MeXaHWYeCcKasi YHEprusl, MepHoJ U 4acToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IMPEJIOMJIEHHUS Cpeibl), MpU
ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3YEMBIX BEJIUYMH,
o003HaueHUsT U eAUHUIB (U3UYECKUX BEJIMYMH, HaXOAUTh (OPMYIIbI,



CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMU BEIMUUHAMU, CTPOUTH
rpauKi U3Yy4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

-XapaKTepu30BaTh CBOMCTBA Tei, (PU3UYECKHUE SIBICHHUS U MPOLECCHI, UCTOIB3YS
3aKOH COXPAaHEHUsT DHEPrUuM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIUII
CYNEepHOo3UllMi CHUJI, MPUHLIMI OTHOCUTEIHLHOCTH ['amuiesi, 3akoHbl HblOTOHA,
3aKOH COXPaHEHMS UMITYJIbCA, 3aKOHBI OTPAKEHUSI U MPETOMIICHUSI CBETA, 3aKOHBI
COXpaHEHHMsI 3apsJ0BOTO U MACCOBOI'O YHUCEN MPU SJICPHBIX PEAKIUAX, MPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBhIBaThb €r0 MaTeMaTUYeCcKoe
BBIpAKCHUE;

-00BSCHITH (DU3UUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATh MPUUYUHHO--
CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpOi
Ha 2-3 W3YyYECHHBIX CBOWCTBA (PU3MYECKUX SIBICHUU, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

-pemiaTh pacuy€THBIC 3a7a4yd (OMUparolIUecs Ha CUCTEMY M3 2—3 ypaBHEHUN),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3NUECKHIE BETUINHBI: HA OCHOBE
aHaju3a YCJIOBUSA 3aJa4M 3alKChIBaTh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIINE
WM W30BITOUYHBIC JTaHHBIC, BBIOMpPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC IJIsI
pElIeHHs, MPOBOJUTH PACUYEThl U OIEHUBATH PEAIUCTUYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NYECKOMN BEIHUNHBI;

-pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH (HHUIUYECKUX
METOJIOB, HCIIONB3YySl OINUCAHWE HCCIENOBAaHUS, BBIICIATh IPOBEPSIEMOE
NPENOJIOKEHUE, OIICHUBATh MPABWIBHOCTh MOPSIIKA MPOBEACHUS HUCCIIEI0BAHMUS,
JIeNaTh BHIBOIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;
-IPOBOJUTH ONBITHI MO HAOIIOMCHUIO (DU3WYECKUX SBICHUM WM (PU3HUESCKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs DHEPIruH,
3aBUCUMOCTh TEpHoJia KoJeOaHUW TPYKUHHOTO MASTHHKA OT Macchl Tpy3a H
KECTKOCTH TIPYXKUHBI M HE3aBUCUMOCTh OT aMIUIATYABl MajbIX KoJeOaHUH,
MPSIMOJIMHEHOE PacIpoCTpaHEHUE CBETa, Pas3lIOKEHHE OEoro CBETa B CIEKTP,
M3YUYEHHUE CBOWMCTB M300pa)K€HUSA B IUIOCKOM 3€pKaJie U CBOWCTB H300paKECHUS
mpeaMeTa B coOuparomed JuH3e, HaOMIOACHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB HM3IYYEHHsSI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHMs, OMUCHIBAThH XOJ OMBITA U €T0 Pe3yIbTaThl, (HOPMYyIUPOBATH
BBIBO/JIBI;

-IPOBOJUTH MPHU HEOOXOJUMOCTU CEPUIO MPSIMBIX U3MEPEHUM, ONpEesisi CpeIHee
3HaUCHNE W3MEpAEeMON BEeTUYHHBI ((POKYCHOE PACCTOSIHHUE COOMpPArOIICH JIMH3HI),
000CHOBBIBATh BRIOOP CIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO MPUOOopa);
-IIPOBOJIUTH ~ UCCJEAOBaHUWE  3aBUCUMOCTEH  (U3UYECKUX  BEJIUYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU



PaBHOYCKOPEHHOM JIBMKEHUM 0€3 HaudaJbHOM CKOpOCTH, MEpuoja KoJeOaHui
MaTeMaTUYeCKOro MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaKEHUs CBETa
OT yrjia NaJeHUs M yrja MpelioMIeHUs OT Yyrja MaJeHHs): IJIaHUPOBATh
HCCJIEI0BAaHNUE, CaMOCTOSATEIBLHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTaThI
MOJIY4YEHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BBIBOJBI 110 PE3yJbTaTaM HUCCIIEJOBAHUS;

-[IPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (HU3MUYECKUX BEIMYUH (CPENHssl CKOPOCTh U
YCKOpEHHE Teja MpPU PABHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOJHOTO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIQPUIMEHT  TPEeHHs  CKOJIBKECHHS,
MexaHuueckas paboTa W  MOUIHOCTb, 4YacToTa M Mepuoja  KoiebaHui
MaTEMaTUYECKOr0 M MNPY>KUHHOTO MAasiTHUKOB, OINTHUYECKas CUjia COOMparomie
JUH3bI,  PaJMOAaKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs,  CcOOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUS, CIEAys NPeI0KEHHOM
WHCTPYKIIMM, BBIYUCIISATH 3HAYCHUWE BEIWYUHBI M aHAIMU3UPOBATH IMOJYyYECHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM IOTPELIHOCTH U3MEPEHNU;

-co0JII0/IaTh TpaBUjiia TEXHUKUM O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

-paznuyaTh ~ OCHOBHBIE€  MPU3HAKM  HU3YUYEHHBIX  (U3MYECKUX  MOJECJICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOYSHUHBIA UCTOUHUK CBETA, JyY,
TOHKasl JINH3a, IJJaHETapHasl MOJIEJb aTOMa, HYKJIOHHAsI MOJIETb @aTOMHOTO S11pa;
-XapaKTEPU30BaTh TMPUHIUIBI ACHCTBUS H3YyUYEHHBIX NPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB C ONOPOM HAa HMX ONUCAHUSA (B TOM YHUCIE: CIHAOMETP, NAaTYUKHU
NOJIOKEHUSA, PACCTOSHUSI M YCKOPEHHs, paKeTa, 3XOJIOT, OYKH, HEPHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJABI, CIIEKTPOCKOI, [O3UMETP, Kamepa
Buibcona), wucmonp3ys 3HaHMS O CBOMCTBaX (U3MUECKUX SBICHUA U
HeoOXoauMble (PU3UYECKHIE 3aKOHOMEPHOCTH;

-iCTOJIb30BATh CXEMbl M CXEMaTUYHBbIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKUX IPOIECCOB IpHU
pEelICHNH Y4YEOHO--IIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbl ISl NOCTPOECHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cOOUparoleH JINH3E;

-[IPUBOJIUTh TpPUMEPHl (HAXOAUTH HMH(OpPMAIMIO O MpPUMEpPax) MPaKTUYECKOTO
UCIOJb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU UId OOecCreueHUus
Oe3omacHOCTH TpU OOpalleHuu C MpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXPAHEHHUSI 3J0pPOBbS M COOJIIONEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPEAE;

-OCYLIECTBIIATh MOMCK HMH(OpManuu Quuveckoro conaepxkanus B HHTepHere,
CaMOCTOSITENTbHO (OPMYIUPYSl MOMCKOBBIM 3alpoc, HaXOAUTh MYTHU OMpPEICICHUS
JOCTOBEPHOCTH TOJTYYEHHOM HH(POPMAallMM HA OCHOBE HMEIOLIUXCS 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB;



-ACTIOJIb30BaTh TMPU BBINOJIHEHUM Y4YEOHBIX 3aJaHUil HAy4YHO--TIOMYJISIPHYIO
IUTEePaTypy (PU3NUYECKOro coaepkaHHUsi, CIPABOYHBIE MATEPHUAIIbl, PECYPChl CETH
WuTepHer, Bnanerb NpuéMaMH KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

-CO3/1aBaTh COOCTBEHHbIE TMCbMEHHbIE U YCTHbIE COOOIIEHHS Ha OCHOBE
uH(pOpMAaIMU U3 HECKOJBKUX MCTOUYHUKOB (PU3UYECKOIO COJEpIKaHUs, IMyOJIUYHO
[IPEICTABIATh PE3YJbTAaThl IIPOCKTHOM WIIM HCCIIENOBATEIbCKON AEATEIBHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJI30BaTh U3YYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
pasznena (U3MKU M COMPOBOXKJIATh BBICTYIJIEHUE TMpE3eHTalell ¢ y4éToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.
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®du3uKa - HayKa O
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Becena, HanpaBiieHHas Ha NPOSIBJICHHE
MHTEpeca K UCTOPHU M COBPEMEHHOMY
COCTOSIHHIO POCCHHCKON (pr3nvecKon
HaYKH, IEHHOCTHOE OTHOIIIEHUE K
JIOCTYKEHHUSIM POCCHHCKUX YUEHBIX —
¢m3ukoB. DopmupoBaHue
MOJIO’KUTENBHON MOTUBALIMU K
00yueHuo. BrisiBieHue paznuynii

MeX 1y QU3NUECKUMH U XUMHYECKUMHU
npeBpameHusaMu (MC — xumus).
PacnosnaBanue u kiaaccudukanus
(bHU3NYeCKUX SBICHUH: MEXaHHYECKUX,
TEIJIOBBIX, IEKTPHUECKUX, MArHUTHBIX,
CBETOBBIX.

Habumonenue u onucanne GU3nuecKux
SIBJICHUH.

ComeicTBHE OBBILLIEHNTO
MIPUBJICKATENbHOCTH HAYKH IS
nozpacraromiero nmokonenus. Coznanne
YCIIOBUH AJIs1 NOTYUYEHUS JOCTOBEPHOU
HHPOPMAIINH O TIePETIOBBIX
JIOCTHKEHUSIX W OTKPBITHSIX MUPOBOI 1
OTEYECTBEHHOW Hayku. M3ydueHue
MIPaBUJI TEXHUKH OE30TIACHOCTH B
kaOuHeTe Qm3uku. PazBuTie KymbTypsI
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0e30MacHO KU3HEAEITETBHOCTH IPU
MPOBeACHHH (DU3UUECKOTO
sKcrepuMenTa. DopMHUpOBaHHE
OTBETCTBEHHOI'O OTHOIIECHUS K
BEITIOJTHEHHIO JTa00paTOPHBIX padoT,
BKJIFOYasi 00yJIEeHHE U BHIMOTHEHHE
3a/IaHUH.

Pa3BuTHE HABBIKOB COBMECTHOMN PabOTHI
MPHU TMPOBEICHUH SKCIIEPUMEHTA, YMEHHUS
JIOBOJIUTH HAYATOE JI0 KOHIIA.

1.2

duzndeckre BEIIMINHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

6194

DKCHEPUMEHT, MTPAKTUKYM,
HarpaBJeHHBII HAa OCO3HAHHE IIEHHOCTH
Oe30macHOro odpasa JKM3HH B
COBPEMECHHOM TEXHOJOTMYCCKOM MUPE.
Ornpenenenne eHbl JeTeHUS Kb
HU3MEPHUTENILHOIO IPUodopa.

W3mepenue IMHENHBIX pa3MEPOB TE U
IIPOMEXKYTKOB BPEMEHU C YUETOM
HOTPELIHOCTEH.

W3mepenne 00bEMa KUIKOCTH U
TBEPAOrO TeNa.

N3mepenue temiiepaTypsl IpH OMOLIN
JKHJIKOCTHOT'O TEPMOMETpA U AaTUUKA
TEeMIIEPaTYpPHL.

BoinonHeHne TBOPUECKUX 3a1aHUM IO
MOUCKY CITOCOOOB M3MEPEHUSI
HEKOTOPBIX (PU3MUECKHX XapaKTEPUCTHK,
HampuMep pa3MepoOB MaJbIX OOBEKTOB
(BOTIOC, TIPOBOJOKA), YAATNEHHBIX
00BEKTOB, OONBIINX PACCTOSHHUHN, MaJIbIX
MIPOMEKYTKOB BpeMeHH. O0cyKaeHne
MpeIaraeéMbIX CTIOCOOOB.

N3ydenne npaBuil TEXHUKH
Oe30macHOCTH B KaOWHETE (PU3HKH.
PasButne KynmpTypsl 6€30MacHOM
JKU3HEAEATETTHHOCTH.



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

®DopMUpOBaHKE OTBETCTBEHHOTO
OTHOIIIEHHS K BBITIOTHEHUIO
J1a00pATOPHBIX paboT, BKITFOYAS
00ydJeHHe U BHIMOJIHEHHE 3aaHH.
Pa3BuTHE HaBBIKOB COBMECTHOM PabOTHI
NP MPOBEICHUHU SKCIIEPUMEHTA, YMEHUS

JAOBOJUTH HA4YAaTOC JO KOHIIA.

1.3

EcrecTBeHHOHAYYHBIN
METO/1 TO3HAHUS

bu6moreka [IOK
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6194

Juarnor, HaripaBIeHHBIN Ha aKTUBHOE
y4acTHe B PELICHNH MPaKTHYECKHX
3aja4, TpeOyomux pU3nYecKue 3HaHusL.
Beiaprkenne runores, 00bsICHSIFOIIIX
IIPOCTHIC ABJICHUA, HAITPUMEDP:

— MOYeMy OCTaHABIIUBAETCS
JIBIDKYILIEECS MO TOPU30HTAIIBHON
MIOBEPXHOCTH TeEJIO;

— MOYEeMYy B JKapKyIO IIOrO1y B CBETJION
OlleXk e NPOXJIaIHEN, YeM B TEMHOM.
[pennoxxenne criocodOB MPOBEPKU
THIIOTES.

ITpoBeneHue ucciea0BaHUs 110 IPOBEPKE
Kakoil —yn00 THUIOTE3bl, HAIPUMeED:
JIAbHOCTBH 10JIETa IIapHKa, ITYIEHHOT0
TOPH30HTAJIBHO, TEM OOJBIIE, YeM
Oonblle BBICOTA ITyCKA.

[TocTpoeHnne nmpocTeHInuX MoJeIeH
¢u3nUecKuX SABICHUH (B BHIE PUCYHKOB
WIN CXEM), HaIIpUMEp MajicHIe
peaMeTa; IpsIMOIMHENHOE
pacIpocTpaHEeHHE CBETa.

N3y4enne npaBuil TEXHUKH
Oe3omacHOCTH B KaOWHETe (PU3HKH.
PasButne KynbTypsl 6€30MacHOM
JKU3HEAEATETTHHOCTH.

DopMHUpPOBaHHUE OTBETCTBEHHOTO
OTHOIIEHHS K BBITIOTHEHHIO
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a0b0pATOPHBIX paboT, BKITFOYAs
00ydJeHHe U BHIMOIHEHHE 3aaHHI.
Pa3BuTHE HaBBIKOB COBMECTHOH PabOTHI
NP MPOBEICHUHU SKCIIEPUMEHTA, YMEHUS
JIOBOIUThH HAYATOE JI0 KOHIIA.

Hroro no pazneny

6

Pa3nen 2. IlepBonayanbHble CBeleHUS 0 CTPOCHUH BellecTBA

2.1

Crpoenue BelecTBa

bu6mmoreka [IOK
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OBpucTHYecKas Oecesa, HanpaBIeHHAS
Ha OCO3HaHHE IIEHHOCTH (PHU3NYECKON
HayKH KaK MOIIIHOT'O HHCTPYMEHTA
no3HaHusi Mupa. PeduiekcuBHbIE
3a/laHus , HaIIPpaBJICHHbIC HA Pa3BUTHE
Hay4HOH JII0003HATEIBHOCTH , HHTEpeca
k Hayke. HaOmoieHre 1 nHTephpeTaris
OIBITOB, CBUACTEIbCTBYIOIINX 06
ATOMHO-"MOJICKYJIIPHOM CTPOCHUH
BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJI €
UCTIONb30BaHKueM (ororpadmuid,
MOJTy4EeHHBIX Ha AaTOMHOM CHJIIOBOM
Mukpockore (ACM).

Omnpenenenne pa3MepoB MaJlbIX Tell.
DopMUpPOBaHUE TOJIOKUTEIBHOM
MOTHUBAINH K O0YUCHHIO.

2.2

JIBH>KEHUE U
B3aUMO/ICVICTBUE YACTHIL
BEIIECTBA

bubnuorexa [JOK
https://m.edsoo.ru/7f41
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becena, nanpaBieHHas Ha HOTPEOHOCTh
(OpMHUPOBaHUSI HOBBIX 3HAHHM, B TOM
yrcine (GOpMYIUPOBKE UICH, TIOHSTHS,
THITOTE3BI O PU3MUIECKUX O0BEKTAX U
sBiennsx. HaGmronenne n o0bsICHEHNE
OpPOYHOBCKOTO JBHKCHHSI U SIBIICHUS
mudpy3un.

ITpoBeneHue U 0OBSICHEHNE OIMBITOB IO
HAOIIOACHUIO TEIUIOBOTO PACIIHPECHUS
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ra3oB.
HpOBeILeHI/Ie 1 00BSICHEHHE OIBITOB.

2.3

ArperatHble COCTOSIHHS
BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
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[epeBox crnoBecHOM nH(GOpMaNVH B
TaONNYHYIO, HATIPABJICHHBIN HA
CTpeMJICHHE aHAJIM3UPOBATh M BHIIEISTh
B3aMMOCBSI3b ITpUposbl. Omucanue (¢
UCIIOJIb30BAHUEM TIPOCTBIX MOJIETIEH)
OCHOBHBIX pa3JIuMii B CTPOCHHH Ta30B,
KUAKOCTEH U TBEP/BIX TEIl.
OOBsiCHEHHE MAaJIOW CKMMaeMOCTH
KHUIKOCTEH U TBEPIBIX TeJ, OOIBIION
C)KMUMaeMOCTH Ta30B.

OObsicHeHne coxpaHeHust (POpPMBI
TBEPABIX TEI U TEKY4YECTHU KUIKOCTH.
[IpoBeneHue ONBITOB, JOKA3BIBAKOIIUX,
4YTO B TBép}IOM COCTOSIHHUHU BOIbI
YaCTULIBI HAXOIATCS B CPEAHEM JaJIbIlie
JIPYT OT Apyra (IUIOTHOCTh MEHBIIIE),
94eM B JKUIIKOM.

Y CcTaHOBIIGHNE B3aUMOCBSI3U MEXKIY
0COOEHHOCTAMU arperaTHbIX COCTOSTHUH
BOZIbI U CYIIECTBOBAHHUEM BOIHBIX
oprann3moB (MC — Ouornorus,
reorpadus).

Hroro no pazneny

5

Pa3nen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl

3.1

Mexannueckoe
JIBYOKEHHE

bu6mmoreka [IOK
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JlesTepbHOCTD IO PELICHHUIO 33129 ,
HaIPaBJICHHBIX HA TIONCK OMIMOKHU U
000CHOBaHMsI COOCTBEHHOTO MHEHMS KaK
TIOBEIIIICHIE YPOBHS KOMIIETEHTHOCTH
gepe3 MPaKTUIeCKYI0

nesarenbHOCTh. MccnenoBanue
PaBHOMEPHOT'O ABIKCHHUS 1
OTIpeIeICHUE €ro MPU3HAKOB.
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HaGionene HepaBHOMEPHOTO
JIBIOKCHUS M OTIPEIEIICHUE €T0 OTIIMIHMA
OT PABHOMEPHOTO JIBHYKCHUSI.

Pemenne 3ama4u Ha onpeneneHue myTy,
CKOpPOCTH M BPEMEHHU PaBHOMEPHOTO
JIBUKCHUSL.

AHanmu3 rpa)KoB 3aBHCUMOCTH ITYTH U
CKOPOCTHU OT BPEMEHH.

3.2

Wuepius, macca,
IJIOTHOCTh

bu6mmoreka [IOK
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JlaGopaTOopHBIi SKCIIEPHIMEHT,
HATIPABJICHHBIA Ha AKTUBHOC PEIICHHUE
MPAKTUYIECKUX 3a/1a4, TPEOYIOIUX
¢usnueckux 3HaHUH. OOBSICHEHHE |
MIPOrHO3UPOBAHUE SIBIICHUH,
00YCIIOBJICHHBIX HMHEpIHEH, Harpumep:
YTO INPOUCXOAUT IIPU TOPMOKEHUU U
PE3KOM MaHEBpE aBTOMOOMJIS, ITOUeMy
HEBO3MO)KHO MTHOBEHHO MPEKPATHTh
JIBIDKEHUE Ha BEJIOCHIIC]IE WIIM CAMOKATE
UT. ..

[IpoBeneHue W aHaK3 OIMBITOB,
JIEMOHCTPHPYIOIINX U3MECHEHNE
CKOPOCTH JIBHXKEHHS TeNa B Pe3ylibTaTe
JISUCTBHSI HAa HETO IPYTUX TEl.
Pemienne 3aa4u Ha onpe/ieIeHue Macchl
Teja, ero 006bEMa U IUIOTHOCTH.
[TpoBeneHue U aHAIN3 OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCHMOCTb
M3MEHEHHSI CKOPOCTH Tella OT €ro MacChl
[IpU B3aUMOJICHCTBUH TEI.

W3mepenne Macchl Tena pa3IuyHbIMA
crocob0am.

Ornpe/enenne MIOTHOCTH Tela B
pe3yibTaTe U3MEPEHHs €ro MacChl U
00BéMa.

3.3

Cuna. Bune! cun

14

bu6mmoreka [IOK

JlabopaTopHBIif SKCIIEPIIMEHT,
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HalpaBJICHHBII Ha aKTUBHOE PeIlIeHNE
MPaKTHYECKUX 3aJ1a4, TPeOyIOInX
¢dm3myecknx 3HaHUH. M3ydyenue
B3aMMOJICHCTBUS KaK IPHYMHBI
W3MEHEHHS] CKOPOCTH Tella HIIH €T
nedopmaryu.

Onucanue peajsbHBIX CUTYAIHN
B3aMMOJICHCTBUSI TEJ C TIOMOIIBIO
MoJIeJieH, B KOTOPBIX BBOAUTCS MOHITHE
1 U300paKEHUE CHITBI.

N3ydenue cuibl ypyrocTy.
HccnenoBanne 3aBUCUMOCTH CHITBI
YHOpYrocTtu oT yUIMHECHUS PE3UHOBOI'O
IIHYpa WU NPYXUHBI(C TOCTPOCHHEM
rpaduka).

AHanu3 nNpakTUYECKUX CUTYalui, B
KOTOPBIX HPOSABISAETCS ACUCTBHE CHIIBI
yOpyrocTH (YIpyrocTb Ma4a, KPOCCOBOK,
BETOK JiepeBa | [Ip.).

AHanu3 NPaKTUYECKUX CUTYAIHi, B
KOTOPBIX HPOSABISAETCS ACUCTBHE CHIIBI
YOPYrocTH (YIPYyrocTh MA4a, KPOCCOBOK,
BETOK JiepeBa | Jp.).

AHanu3 cuTyarmi, CBsI3aHHBIX C
sIBIICHUeM TsroTeHus. OObsiCHeHne
OpOUTANBHOTO IBUKEHHUS TUTAHET C
WCIIOJIb30BAHUEM SIBJICHUS TSATOTEHUS U
3akoHa uHepimn (MC — acTpoHOMHS).
W3mepenne Beca Tena ¢ IOMOIIBIO
nmuHaMoMeTpa. OOOCHOBaHKE 3TOTO
croco0a M3MepeHHsI.

AHanm3 1 MOAEIMPOBAaHUE SIBICHUS
HEBECOMOCTH.

DKCIIepUMEHTAIBHOE TTOTyIECHHUE
TIpaBHiIa CIOKEHUSI CHJI, HAIPaBICHHBIX
BJIOJTb OTHOU TpsiMoid. OmipeneneHue



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

BEJIMYHMHBI PABHOAECUCTBYIOLIEH CHII.
N3ydenne cuibl TpeHUs: CKOJIBKEHUS U
CHJIBI TPEHUS TTOKOSL.

HccnenoBanue 3aBUCUMOCTH CHITBI
TPEHUs OT Beca Tejla U CBOUCTB
TPYLIUXCS MOBEPXHOCTEH.

Pemenue 3a1a4 ¢ UCMONB30BaHHEM
dbopmyin i pacyéra CHIIbI TSDKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPEHUSL.

Hroro no pazneny
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Pasznea 4. /laBienue TBEPABIX TeJl,

JKHUIKOCTEH U ra3oB

4.1

Hasnenue. [lepenaya
JaBJICHUS TBEPIBIMH
TeJaMH, JKUIKOCTIMH U
razaMmu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
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[IpoekTHas 3a/1a4a, HAapaBJIeHHAs Ha
OCO3HaHHE IIEHHOCTH (M3MYECKON HaYKH
KaK MOIIIHOT'O MHCTPYMEHTa TIO3HAHUSI
MUpa, OCO3HAHKE IIEHHOCTH 0€30MacHOro
o0pa3a xu3HH. AHAIN3 U O0BSICHEHHE
OIIBITOB M MPAKTHUECKUX CUTYaLUH, B
KOTOpPBIX MPOSIBIIAETCS CUJIA JABJICHUSL.
O0ocHOBaHKE CITIOCOOOB YMEHBILICHHS U
YBEIUYICHUSI JABICHUSL.

N3ydeHne 3aBUCUMOCTH JIaBJIEHUS Ta3a
OT 00bEMA U TeMIIepaTyphl.

U3zyuenune ocobeHHOCTEN epeaayn
JIaBJICHUS TBEPBIMU TETaMU,
JKUOKOCTAMHA M razamu. O00CHOBaHNE
PE3YyJIBTATOB OIBITOB OCOOEHHOCTSIMHU
CTPOCHHS BELIECTBA B TBEPIOM, KUIIKUM
1 Ta3000pa3HOM COCTOSHUSX.
OKcHepuMeHTaIbHOE J0Ka3aTeIbCTBO
3akoHa [lackais.

Pemenue 3agau Ha pacuér gaBieHUs
TBEPAOrO Tena.

4.2

Z[aBJ'IeHI/IC KHUIKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

Junanor, HarpaBJIeHHBI HA aKTUBHOE
Y4acTHE B PELIEHUU MPAKTHYECKUX
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»
H
O
N

3amad. MccnemoBanue 3aBHCHMOCTH
JIABJICHUS SKUIKOCTH OT TITYOHHBI
TOTPY>KESHUSI ¥ TUTOTHOCTH JKUIKOCTH.
HaGmonenue u o0bsIcHeHNE
THIPOCTATHUECKOrO Mapajiokca Ha
ocHoBe 3akoHa ITackais.

N3yueHne cooOMaromuxcsi COCyI0B.
Penrenue 3anay Ha pacu€T maBICHUS
SKHUJIKOCTH.

OOBsCHEHYE IPUHIIUATIA ICHCTBUS
THJIPABIIUYECKOr0 Tpecca.

AHanu3 u 00bSICHCHHE TIPAKTHICCKUX
CHUTYaIMH, IEMOHCTPUPYIOLINX
MPOSIBJICHUE ABJICHUS JKUIKOCTH U
3akoHa [lackas, HampuMep MPOIECCOB B
OpraHu3Me MpH TIIy0OKOBOJHOM
ubipsiHin (MC — Guomnorusi).

4.3

ATMocdepHOe 1aBIeHHE

bu6mmoreka [IOK
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Junanor, HarpaBJIEHHBIM HA aKTUBHOE
Y4acTHE B PEIICHUHU NPAKTUUECKUX
3a/1a4. DKCIIEPUMEHTAIBHOE
oOHapyxeHHe aTMOC(HEPHOro JIaBICHUSL.
AHanu3 ¥ 00bSICHEHHE ONBITOB U
MPaKTHYECKUX CUTYaIUH, CBA3aHHBIX C
JefCcTBIEM aTMOC(EPHOTO JaBIICHHS.
OOBsiCHEHHE CYIIECTBOBAHHS
aTMocdepsl Ha 3eMiie ¥ HEKOTOPBIX
IUIAaHETaX WM € OTCYTCTBUSI Ha IPYIUX
rianerax u Jlyne (MC — reorpadus,
ACTPOHOMHUS).

OObscHEHHEe N3MEHEHUS ITIOTHOCTH
aTMoc(epsl C BHICOTON M 3aBUCHMOCTH
aTMOC()EpHOTO JIaBJICHHS OT BBICOTHI.
Pemenue 3anau Ha pacuér
aTMOC(EepHOT0 JaBIICHHUSI.

Wzyuenwne ycrpoiictBa Gapomerpa
—aHepousa.
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JleicTBUE XKUAKOCTH U
4.4 raza Ha NOTpyKEHHOE B
HUX TEJIO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

6194

DKcnepuMeHTaIbHOE 00OHapYKEeHHE
JISWCTBHS JKU/IKOCTH 1 Ta3a Ha
HOrPYXEHHOE B HUX TEJO.

OmnpejienieHne BBITAIKHBAIOIICH CHITHI,
JIecTBYIONIEH Ha Teno, HOrPyKEHHOE B
JKUJIKOCTb.

[TpoBenenue n 00OCYXJEHUE OIBITOB,
JIEMOHCTPHPYIOIINX 3aBUCHMOCTb
BBITAJIKUBAIOIIEN CUJIBI, IeficTBYyOMIEei
Ha TEJIO B )KHIKOCTH, OT 00BEMA
MOTPY’KEHHO B MIKOCTh YaCTH Tella U
OT IJIOTHOCTH JKUJIKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Tena B
BOJIE OT 00BEMA MOTrPYKEHHOM B
KHIKOCTh YaCTH Tela.

Penienue 3aja4y Ha MpUMEHEHHE 3aKOHA
ApxumMena 1 ycJoBUs ITaBaHUS Tell.
KoncTpynpoaHnue apeomeTpa Uiu
KOHCTPYUPOBAHUE JIOJIKU U OIpeIe/ICHHE
€€ Tpy30M0ABEMHOCTH.

Hroro no pazneny

21

Pa3nen 5. Pabora u MOIIHOCTB. JHePrust

51 PabGora 1 MomHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/7f41
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[IpakTukym o penieHuro 3ajad,
HAaIpaBJICHHBII Ha IPUMEHEHNE
(bU3UYeCKHUX 3HAHUN JUTS IPAKTHIECKOTO
MPUMEHEHNS, Ha chOPMHUPOBAHHOCTD
HaBbIKa pepreKcHy, IpU3HAHUE CBOETO
IpaBa Ha OMIMOKY M TAaKOTO JK€ MpaBa y
JIPYroro 4ejaoBeKa. JKCHEPUMEHTAIbHOE
OIpeZIeIeHNe MEXaHNIECKOH paboThI
CHJIBI TSDKECTH IIPH NTa/ICHAUH Tela U
CHJIBI TPEHUSI IIPU PAaBHOMEPHOM
MepeEMEIEHUH TENa 10 TOPU30HTAIBHOM
TIOBEPXHOCTH.
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Pacuér momHocTH, pa3zBUBaeMOi IpH
NOABEME I10 JIECTHULLE.

Pemenue 3anau Ha pacuér
MeXaHWYeCKOH paboThl M MOIIHOCTH.

5.2

[IpocThie MeXaHU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
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JlaGopaTOpHBIi SKCIIEPHIMEHT,
HarpaBJICHHBII Ha aKTUBHOE pellleHHe
MPaKTHYECKUX 3aJ1a4, TPeOyIOInX
¢m3nyecknx 3HaHui. Onpenenenue
BBIMIPBIIIA B CHIIE MIPOCTHIX MEXaHU3MOB
Ha IpUMepe pbluara, MOABWKHOTO U
HEMOABIKHOTO OJIOKOB, HAKITOHHOM
TUTOCKOCTH.

HccnenoBanne ycioBusi paBHOBECHS
pbluara.

OOHapyx)eHue CBOMCTB IPOCTHIX
MECXaHU3MOB B pa3JIMUYHbIX
MHCTPYMEHTaX U MPUCIIOCOOICHHSX,
UCIIONIb3YEMBIX B OBITY M TEXHHKE, a
TaKXKe B XKUBBIX opranuzmax (MC —
ouosorus).

DKCHepUMEHTAILHOE JOKA3aTeIbCTBO
paBeHCTBa paboT NP MPUMEHEHUU
MPOCTHIX MEXaHU3MOB.

Onpenenenne KII/[ HakioHHOM
TUTOCKOCTH.

Pemienue 3aiau Ha IpUMEHEHHE TpaBIiia
paBHOBecHs ppryara ¥ Ha pacuér KITI.

5.3

Mexanuueckas SHEPrusia

bubnuorexa [JOK
https://m.edsoo.ru/7f41

6194

Pabora ¢ TekcTom usndeckoro

COZIep KaHMs, HallpaBIICHHAs Ha
OCO3HaHHE LEHHOCTH (PU3NIECKON HaAyKH
KaK MOIIHOT'O MHCTPYMEHTA MO3HAHUS
MHpa, pa3BUTUE HAYYHOU
TM0003HATETFHOCTH 1 MHTEpEca.
OKCIIepHUMEHTAIIBHOE OIIPE/ICIICHUE
W3MEHEHHS] KHHETHYECKOH
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MOTEHIMAIbHON YHEPTUU TeJa MPH €ro
CKaTBhIBAHUM 10 HAKJIOHHOM MJIOCKOCTH.
DopMyIupOBaHHE HA OCHOBE
UCCIIEOBAaHNS 3aKOHA COXPAHEHUS
MEXaHUYECKOH PHEPTuu.

OOcyXIeHHe TPaHHL TPUMEHUMOCTH
3aKOHa COXPAaHEHMs YHEPTHUH.

Pemenue 3amad ¢ ucrnonb30BaHUEM
3aKOHa COXPaHEHMs YHEPTHU.

Hroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 69 12

10 ITPOT'PAMME




8 KUIIACC

Ne i/t

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTuyecku
e paboThI

DJIeKTPOHHbIE
(uu¢possie)
oOpa3zoBaTte/ibHbIEe

pecypcbl

Buabl gesitesibHOCTH 00y4arOLIUXCS
¢ yueToM padoyeii IporpaMmsbl
BOCIIMTAHUS

Pazpen

1. TenjioBble sIBJIEHUS

11

CrpoeHue u CBOMCTBA
BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

8lce

Juasor, HanpaBJIeHHBIH Ha TIPOSIBIICHNE
MHTEpeca K UCTOPHU M COBPEMEHHOMY
COCTOSIHHIO POCCHHCKON (PU3NYECKON HAYKH.
HabmioieHre 1 MHTEpIpeTalus ONbITOB,
CBUJIETENLCTBYIOIIMX 00 aTOMHO-
“MOJIEKYJISIPHOM CTPOEHUH BEILIECTBA: OMBITHI
C PaCTBOPEHUEM PA3JINYHBIX BEIIECTB B BOJE.
Penienue 3aa4 1o OlEHUBAHUIO KOJINYECTBA
aTOMOB HJIM MOJIEKYJ B eiMHHIE 00bEMa
BEILIECTBA.

AHanu3 TekcTa JIPeBHUX aTOMUCTOB
(nanpumep, dparmenra nosmsl Jlykperms «O
MIPUPOJIE BEIICi») C U3TOKESHUEM
000CHOBaHHUI aTOMHOM T'MITOTE3bI (CMBICTIOBOE
YTEeHUe).

OrieHKa yOeTUTENbHOCTH ATUX 00OCHOBAHUIA.
OOBsicHeHHE OPOYHOBCKOT'O JIBIIKEHUS,
sBrieHus A Qy3un paznunauii Mex Iy HUIMH
Ha OCHOBE MOJI0KEHHUI MOJIEKYJISIPHO -
KAHETUYECKOIM TEOPUH CTPOCHHS BEIECTBA.
OOBsICHEHNE OCHOBHBIX PaziIMUUil B CTPOCHUHN
ra3oB, )KMJIKOCTEH U TBEPJBIX TEI C
MCIIONIh30BAHUEM MOJI0KEHHUH MOJIEKYIISIPHO-
—KHHETUYECKOW TEOPHHU CTPOCHUSI BEIIECTBA.
[TpoBezeHIE OMBITOB 110 BBIPAIIUBAHUIO
KPHCTAJIIOB MIOBAPEHHOW COJIM WM caxapa.
[IpoBenenme u 0OBICHEHHE OIBITOB,
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JIEMOHCTPHPYIOIIUX KAMUISIPHBIC SIBIICHUS U
SIBIICHUE CMAYNBaHHS.

OOBsCHCHUE POTU KAMUIAPHBIX SBICHUH IS
MOCTYIUICHUS BOJBI B OPTaHU3M PaCTCHUMA
(MC — Guonorus).

Habnronenue, mpoBeneHUE U 00bICHCHHE
OITBITOB TI0 HAOJIOJICHHUIO TEIIOBOTO
pacCIIUpEHHS Ta30B, KHUIKOCTSH U TBEPIABIX
TeJL

OObsicHeHne coxpaHeHHst 00bEMa TBEPABIX
TEJ, TEKY4ECTH JKUAKOCTH (B TOM UHCIIE,
Pa3HUIIBI B TEKYYECTH JIJIS Pa3HBIX
YKUJKOCTEN), TaBIEHHS ra3a.

IIpoBenenue oneITOB, AEMOHCTPUPYIOIIUX
3aBHCUMOCTb JIABJICHUS BO3/IyXa OT €ro
00bEMa 1 HarpeBaHMS WK OXJIAXKACHHS, U X
00BSICHEHHE HAa OCHOBE aTOMHO -
MOJICKYJISIPHOTO YYCHHUSI.

AHanu3 NPaKTUYECKUX CUTYAIUH, CBA3aHHBIX
CO CBOMCTBaMU I'a30B, KUAKOCTEN U TBEPABIX
TeJL

1.2

TemnoBsie MMpoueCChl

21

bubnuorexa [JOK
https://m.edsoo.ru/7f41

8lce

JlabopaTopHbIil SKCIIEPUMEHT, HANIPaBJICHHBIN
Ha aKTUBHOE peIICHNE NTPAKTHUECKUX 3a/ad,
TpeOyroIMX (PU3NIECKUX 3HAHUI. Y POK —
KOH(epeHIHsl, OpUEHTUPOBAHHBIN Ha
NpUMeHeHHe QU3MIESCKUX 3HAHUH IS
penieHus 3a1a49 B 00J1aCTH OKpYKaromIen
Cpezbl, TNIAaHUPOBAHUS MOCTYIKOB M OLEHKU
MX BO3MOJKHBIX TIOCIIEACTBUM A
okpyxaromieil cpenpl. OOGOCHOBaHHE PAaBUIT
MN3MEPEHNUS TEMITEPATYPHI.

CpaBHEeHHE pa3TUYHBIX CIOCOOOB NM3MEPEHUS
W IIKaJl TEMIEPATYPHI.

HaoOmronenre u 00bsICHEHHE OMBITOB,
JIEMOHCTPHPYIOMINX U3MEHEHNE BHYTPEHHEH
SHEPTUH TeJa B Pe3yAbTaTe TEIUIONEpeaadn 1
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paboTHI BHEIITHUX CHIL.

HaGmroneHre 1 00bSICHEHHE OIBITOB,
00CYXIIeHHE MPAKTHICCKUX CUTYAITHH,
JIEMOHCTPHP VIOIIUX PA3TMIHBIC BHIIBI
TEIUTONEPEIa4X: TEILIOMPOBOTHOCTD,
KOHBEKIIHIO, U3JTy4YCHHUE.

HccnenoBanue siBeHUs TETUIO00MEHa MpU
CMEIIIUBAHUU XOJIOTHOW U ropsiueii BOIBI;
HaO:roneHue ycTaHOBIICHHS TEITIOBOTO
PaBHOBECHS MEXK]Ty TOPSUCH U XOJIOTHON
BOJION.

Omnpenenenne (U3MepEHUE) KOJIMUECTBA
TEIUIOTHI, TOTYYEHHOT0 BOIOH MpH
TEII000MEHE ¢ HArPEThIM METAITHYCCKUM
LIWIMHIPOM.

Onpenenenne (M3MepeHne) yaeIbHON
TEIUTIOEMKOCTH BEIIESCTBA.

Pemenue 3aay, CBSI3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH IPU
TEII000MEHe.

AHanu3 cuTyaruii IpakTHIECKOro
HCIIOIb30BaHUS TEITOBBIX CBOMCTB BEIIECTB U
MaTepHaJIOB, HATIPUMEP B HEISIX
SHEProcOepeKeHHsI: TETUIOU30JISIIHS,
sHeprocOeperaroIme Kpbliiu,
TEPMOAKKYMYJIATOPHI U T. ..

Habmronenue sieHnit ncmapeHns 1
KOH/ICHCAIINH.

HccnenoBanne nporecca nCnapeHus
Pa3JIMYHBIX KUAKOCTEH.

OO0BsICHEHNE SIBIICHUH UCTIAPCHUS U
KOHJICHCAIIN! Ha OCHOBE aTOMHO-
“MOJICKYIISIPHOTO YUCHHUSL.

Habmonenne u 00BsicCHEHHE TIpoIiecca
KHTICHHS, B TOM YHCIIe 3aBUCHMOCTH
TEMIEePaTYphl KHIICHUS OT JABJICHUSL.




Onpeneneare (M3MEPEHNIE) OTHOCHTEITEHOM
BJIa)KHOCTH BO3/IyXa.

Habmonenue nporecca miaBieHus
KPHCTAJUTMUECKOTO BEIIECTBA, HATIPUMED
Jba.

CpaBHEHHE ITPOIIECCOB IIIaBICHUS
KPUCTAJLUTUUCCKUX T ¥ pa3MATUCHUS TIPU
HarpeBaHUU aMOP(HBIX TeJI.

OnpenerncHue (M3MEPEHUE) YICTBHOM
TEIUTOTHI IUIaBJICHUS Jbaa. OObsICHEHHE
SIBIICHUY TUTABJICHUS M KPUCTAJLTU3AIUH Ha
OCHOBE aTOMHO "-MOJIEKYJISIPHOT'O Y4EHHSI.
Pemenne 3aJa4, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TErIonepeaavyu Mnpu 1iaBJICHUN U
KpUCTaJLIM3alluy, UCTIAPpCHUU U KOHJACHCAallUU.
AHanu3 cuTyauui NpakTHYeCKOro
MPUMEHEHUS SIBIICHUI TUIABJICHUS U
KPHCTAJTU3AIMH1, HATIPUMED, MOJy4eHHe
CBEPXYHCTBIX MaTEPUAJIOB, COJIEBasi TPEJKa U
Jp..

AnHanu3 pa®oTsl U 00BSCHEHNE TIPUHIIMTIA
JICUCTBHS TETLIOBOT'O JIBUATESI.
Berunciienre koinudecTBa TEIIOTHI,
BBIJICIISIFOLIETOCS] TIPH CTOPAHUH Pa3ITMYHBIX
Bu10B TorutuBa, U KI1J{ nBurarens.
OO6cyKaeHre SKOIOTHIECKHUX TTOCIEICTBII
WCIIONIb30BaHMS IBUTATENICH BHYTPEHHETO
CTOpaHUsl, TEIUIOBBIX U THPOIICKTPOCTAHIHN
(MC — skomorusi, XUMHS).

Hroro no pasaeny

28

Pazgen 2. DiekTpuyeckne H MATHUTHbIE SIBJICHUSI

2.1

QHGKTPI/ILIGCKI/IG 3apAadbl.
3ap$[)KeHHLIC TCJIa U UX

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

becena, HanpaBieHHast Ha O3HABATENBHBIN
UHTEPEC, Pa3BUTHE HAYYHOI
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B3aUMO/EHCTBUE

TM0003HATETHFHOCTH. JIeMOHCTPAITHOHHBIC
OTIBITHI, HATIPABJICHHBIE HA AKTUBHOE Y4acTHE
B PCIIICHUY MPAKTHUYECKUX 3aJ1a4, TPEOYIOIIIX
(usmyeckux 3HaHud. HaOmonenue u
MIPOBEJICHUE OMBITOB MO AIEKTPU3AIMU TEI
MIPU CONPUKOCHOBEHUH U MHAYKIIHEH.
HaGmonenue u 00bsICHEHNE B3aUMOACHCTBHS
OJIHOMMEHHO U Pa3HOMMEHHO 3aPSKEHHBIX
TeJl.

OO0OBsCHEHUE IPUHIIUTIA ICHCTBUSA
3EKTPOCKOIA.

OOBsICHEHHUE SIBIICHHUH 3JICKTPU3AINHU PH
COINPUKOCHOBEHHUHM TeNl U MHIYKIUEH ¢
HCIIOIb30BAHMEM 3HAHHH O HOCUTEIISIX
ANEKTPUYECKUX 3apsJIOB B BEIIECTBE.
Pacno3naBanue u oObsICHEHHUE SIBICHUN
ANEKTPU3ALNHU B TIOBCETHEBHOM JKU3HU.
Habmonenue v 00bsICHEHNE OIBITOB,
WITIOCTPUPYIOIIUX 3aKOH COXPaHCHHS
ANEKTPUYIECKOro 3apsia.

HaGutoenue onbITOB 110 MOJETUPOBAHHIO
CHJIOBBIX JIMHUH 3JEKTPHYECKOTO OIS,
HccnenoBanue NENCTBUS 2JIEKTPUUECKOTO
TIOJISl HA TIPOBOTHUKHU

U IUDIIEKTPUKH.

2.2

TTocTosguubIit
ANEKTPUYECKUI TOK

20

bubnuorexa [JOK
https://m.edsoo.ru/7f41

8lce

Jwnanor, HarpaBJIEHHBIN HA MIPOSIBICHUE
MHTEpeca K UICTOPHU U COBPEMEHHOMY
COCTOSIHHIO (PM3MYECKON HAYKH , a TAKKE K
JIOCTI)KEHHSAM POCCHHCKUX yIEHBIX —
(usukoB. JIabopaTopHBIil SKCIIEPUMEHT,
HaInpaBJICHHBII Ha aKTUBHOE PEIIeHNE
MPAaKTHYECKUX 3a71ad, TPEOYIOInX
(msmyeckux 3HaHUN. HaOmonenne
Pa3NUYHBIX BUIOB ACHCTBHS JJIEKTPHIECKOTO
TOKa ¥ OOHAPY)KEHHE 3TUX BUJIOB ACHCTBUS B
MOBCEAHEBHOM HKU3HMU.
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COopKa 1 UCTIBITaHNE IIEKTPUIECKOH LIEH
MIOCTOSIHHOT'O TOKa.

W3mepenne cuitbl TOKa aMIIEpMETPOM.
H3amepenne 351eKTpHYecKOro HampspKeHUs!
BOJITMETPOM.

[TpoBenenue n 0OBSICHEHUE OIIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCHMOCTb
AIIEKTPHYECKOr0 COMPOTUBIICHHUS TIPOBOTHHAKA
OT €r0 JUTMHBI, IUIOMIA! MONEPEYHOTr0
CEUYeHUs U Marepuara.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKa,
MPOTEKAOIIEr0 Yepe3 Pe3nucTop, OT
COTPOTHUBIICHHUS] PE3UCTOPA U HATIPSDKEHMS Ha
pesucrope.

[IpoBepka npaBuiia CI0KEHUS HATPSHKEHUI
TIPY TOCJIE0BATEIEHOM COSTMHEHHH JIBYX
PE3UCTOPOB.

ITpoBepka nmpaBuiia Ui CUIbI TOKA IIPU
HapajieIbHOM COSIUHEHUH PE3UCTOPOB.
AHann3 CUTyalMi MOCIeI0BaTeIbHOIO U
HapaJieIbHOrO COSIMHEHNUS IPOBOAHUKOB B
JOMAIIIHHX HJIEKTPUYECKUX CETSIX.

Pentenue 3a1a4 ¢ BConb30BaHUEM 3aKOHA
Owma u popMyn pacuéra 3IeKTPHIECKOro
COIIPOTHBIICHUS IIPH MIOCIIEIOBATEILHOM H
HapajuieIbHOM COSHHEHUH IIPOBOIHHUKOB.
Omnpenenenne pabOTHI AMEKTPUIESCKOTO TOKA,
MPOTEKAIOMIET0 Yepe3 Pe3UCTop.
Ormpezenenne MOIHOCTH AIIEKTPUYECKOT0
TOKa, BBIACIISEMON Ha PE3UCTOE.
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA Yepes
JAMIIOYKY OT HAaNpsDKEHUs Ha Heil.
Omnpenenenne KI1J] HarpeBates.
HccnenoBanue npeoOpa3oBaHus SHEPTUH TIPH
nobEME TPy3a AIEKTPOABUTATEIIEM.
OOBsicHeHNE YCTPOKCTBAa M IPUHITIIA




JIEWCTBHS JTOMAIITHUX
3JIEKTPOHATPEBATEIBHBIX TPUOOPOB.
OOBsicHEHNE TPUYNH KOPOTKOTO 3aMBbIKaHUS U
NPUHIUIA JEHCTBUS TUIaBKUX
IpeaoXpaHuTeNeH.

Pemenne 3amay ¢ ucmonp30BaHUEM 3aKOHA
Jxoyns—IJlenna.

HaGionenrie BOSHUKHOBEHHMS
AIIEKTPHYECKOT0 TOKA B JKUIIKOCTH.

2.3

MarauTHbIC SIBIICHUS

1.5

bu6moreka [IOK
https://m.edsoo.ru/7f41

8lce

[IpoekTHbIE 3a7auu, HaMPaBIECHHBIE HA
OCO3HaHHKE IIEHHOCTHU TIO3HAHMSI, Ha Pa3BUTHE
HHTepeca K MPaKTUIECKOMY U3ydEHHIO
npodeccuii, CBI3aHHBIX ¢ (PU3HUKOIA.
HccnenoBanne MarHUTHOrO B3aMMOAEHCTBUS
IIOCTOAHHBIX MAarHuToOB.

I/IsyquI/Ie MArHUTHOI'O I10JIS ITOCTOAHHBIX
MaruTOB MPY UX OOBEIUHEHUH U
pa3aeneHun.

[IpoBeneHme ONMBITOB O BU3yaIH3aIUH OIS
ITOCTOSIHHBIX MarHUTOB.

W3yuenue sBIeHNS HAMAarHUYNBAHUS
BEILIECTBA.

HccnenoBanue NEeACTBUS JIEKTPUUECKOTO
TOKa HAa MarHUTHYIO CTPEJNKY.

[IpoBeneHme OMBITOB, 1EMOHCTPHP YIOIIINX
3aBUCHMOCTH CHJIBI B3aUMOICHCTBHS KaTYIIKU
C TOKOM W MarHWTa OT CHJIBI M HATIPABIICHUS
TOKA B KaTyIIIKe.

AHanm3 cuTyarmii IpaKTHIeCKOro
MIPUMEHEHHUS HIIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKHX YCTPOHCTBAX,
MIPOMBIIIJICHHOCTH, MEIUIINHE).

W3ydenue neicTBUsl MarHUTHOTO MOJI Ha
TIPOBOTHHK C TOKOM.

N3ydenue neicTBust 3IEKTPOABUTATENS.
Nsmepenue KII/I snexkTpoaBuratenbHon
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YCTaHOBKH.

Pacro3HaBaHue U aHATU3 Pa3IUYHBIX
NPUMEHEHUIT IIEKTPOIBUTaTENCH (TPAHCIIOPT,
OBITOBBIE YCTPOWCTBA U JIP.).

JlabopaTopHBI SKCIIEPUMEHT, HaNlpaBJIECHHBINA
Ha aKTUBHOE PeIleHNE MMPaKTHYECKUX 3a/ad,
TpeOyronwx gu3nveckux 3HaHui. becena,

SHGKTPOMaFHHTHaﬂ EH6HHOTeKa HOK HalpaBJICHHAs Ha aKTUBHOEC y‘{aCTI/IZ B
CIICHHH ITPAKTUYCCKUX 3a1a4, (S X
24 4 https:/m.edsoo.ru/7f41 | © P N TPEOYIO
WHAYKIUS (usnyeckux 3HaHUN. OMBITHI 11O
M HUCCICAOBAHUIO SAIBJICHUA 3HeK’I‘p0MaFHHTH017I
HUHAYKIOUU: UCCIIEJOBAHNE W3MEHEHNH
3HAYCHHUA 1 HAIIpaBJICHUA I/IHllyKHI/IOHHOFO
TOKa.
Hroro mo pazueny 37
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68 145

I10 ITIPOTPAMME
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9 KUIIACC

Ne i/t

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢possie)
oOpa3zoBaTte/ibHbIEe

pecypcbl

Buabl geATe1bHOCTH
00y4armmxcst ¢ y4eTom
padoueii mporpaMMsl
BOCIIMTAHUS

Pasznen 1. Mexanndeckue iIBJICHUA

11

Mexanuueckoe
NIBAKEHUE U CIIOCOOBI
€ro OIMCcaHusd

10 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

a4ab

Jlnanor, HarpaBJIEHHBIM HA OCO3HAHUE
LHEHHOCTH (PU3MYECKON HAYKH KaK
MOIIIHOT'O MHCTPYMEHTA MO3HAHUS
MHpa, Ha BOCIIPUATHE OCTECTUICCKUX
Ka4yecTB (PM3NUECKOI HAyKU. AHAIU3 U
00CYXK/I€HHE Pa3ITNYHBIX TIPHMEPOB
MEXAaHHUYECKOI'O IBUKCHUS.
OOcyxJIeHne rpaHuI] TPUMEHUMOCTH
MOJIENH «MaTepUajIbHAs TOUKay.
Onucanne MEXaHUYECKOT O JBHKEHUS
pa3IHYHBIME criocobaMu(ypaBHEHNE,
Tabnuua, rpaduk).

AHann3 )KU3HEHHBIX CUTYALH, B
KOTOPBIX MPOSIBIISETCS
OTHOCHUTEJIEHOCTh MEXaHHYECKOT0
JBIKCHHUSL.

HaOironeHrne MexaHu4ecKoro
JBIDKEHHUS TeJla OTHOCHUTEIIFHO PAa3HBIX
TeJ OTCUETa.

CpaBHeHue yTel 1 TPaeKTOpHit
JBIDKEHHUS OJTHOTO M TOTO K€ Tela
OTHOCHUTEINIFHO Pa3HBIX TEN OTCUETA.
Amnamms tekcra ["amumes 06
OTHOCHUTEIFHOCTH JIBH)KCHUS;
BBITIOJTHEHHE 3aJAHUHU 110 TEKCTY
(CMBICTIOBOE YTEHHE).

Omnpenenenne cpeaHei CKopocTr



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

CKOJIBKEHUsI OpyCKa WIIH JABHKCHUS
IIapyKa 10 HAaKIOHHOH IIOCKOCTH.
AHanu3 1 00CYXJCHHE CIIOCOO0B
NpUOTKEHHOTO ONpeeTICHUS
MTHOBEHHOM CKOPOCTH.

OmnpefeneHne CKOpOCTH PaBHOMEPHOTO
JIBIDKEHUS (IIapyKa B XKHUJKOCTH,
MOJIEJH DJIEKTPUYECKOTO aBTOMOOMIIS
U T.IL).

Onpenenenue MyTH, IPOHIEHHOTO 3a
JIAaHHBIN TPOMEXYTOK BPEMEHH, U
CKOPOCTH Tella 1o rpaduky
3aBUCHUMOCTH ITYTH PAaBHOMEPHOI'O
JBWKCHUA OT BpEMCHU.

OO0cyXJIeHre BO3MOKHBIX MTPUHIIMTIOB
JICHCTBHUS TIPHOOPOB, NU3MEPSIFOIINX
CKOpOCTH (CITUIOMETPOB).
Beruncnenue myTH 1 CKOPOCTHU MPH
PaBHOYCKOPEHHOM HPSMOIUHEHHOM
JIBIDKCHUH Tea.

OnpeneneHue NpoHIeHHOTo MyTH U
YCKOPEHHS IBIDKSHUA TeNa 1Mo TpaduKy
3aBHCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O IPSIMOJINHEHHOT O
JIBIDKCHUS Tella OT BPEMEHHU.
OmnpeneneHue yCKOpeHHs Tela Mpu
PaBHOYCKOPEHHOM JBIKEHHUH T10
HAKJIOHHOM IIIOCKOCTH.

W3mepenue nepuoja U 4acTOThI
oOpaIieHus Tema 1Mo OKPYKHOCTH.
OmnpeneneHne cKOpOCTH PaBHOMEPHOTO
JIBIDKCHUS TelNa 10 OKPYKHOCTH.
Pemenne 3a1a4 Ha onpeneneHue
KHHEMAaTHIECKUX XapaKTEePHCTHK
MEXaHWIECKOTO JIBHKEHHUS Pa3IMIHBIX
BHUJIOB.




PacrniosnaBanue 1 npuoOIImKEHHOE
OITMCaHNe Pa3INYHBIX BHIOB
MEXaHHYECKOTO IBU)KEHHUS B IIPUPOJIE
U TeXHHKe (Ha IpuMepax CBOOOIHO
MaaloIINX Tel, ABVKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPENICTB

u Jip.).

1.2

BsauMmopeiicTBue Ten

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a4ab

Pabota ¢ TekcToM (huzmIeckoro
COJIEpIKaHus1, HAlpaBJICHHAS Ha
BOCIPHUSATHE ICTETHYECKUX KAUeCTB
(hu3nUECKOi HAYKHU: €€ rapMOHHYHOTO
MOCTPOEHHMS, CTPOI'OCTH, TOYHOCTH,
nmakoHnuHocTd. Habmonenue u
00CYXX/ICHHE OITBITOB C JIBIYKECHUEM
TCJIa Ipu yMeHI)I_[IeHI/II/I BJIUAHUA
)IpyFI/IX TCII, HpeHHTCTByTOHH/IX
JIBIDKEHUIO.

Amnanu3 tekcra [anunest ¢ onucanuem
MBICJICHHOI'O 9KCIIEPHMEHTA,
000CHOBBIBAIOIETO 3aKOH HHEPIIHH,
BBINOJIHEHHE 3/IaHHUM 110 TEKCTY
(CMBICTIOBOE YTEHUE),

OO0cyxIeHrne BO3MOXKHOCTH
BBINOJTHEHHS 3aKOHA MHEPIIUU B
pa3NUYHBIX CHCTEMaxX OTcYéTa.
Habmonenue 1 o0cyxaeHue
MEXaHUYIECKHX SIBIICHUIA,
MPOUCXOJIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JBHKEHHH OTHOCHTEIIHHO
KaOMHeTa (PH3UKH.

JIelcTBUS C BEKTOpaMu CHIL:
BBIMOJTHEHHE 3a/IaHUH 110 CIIOKCHHUIO U
BBIYMTAHHIO BEKTOPOB.

Habmonenne n/vnm poBeneHmne
OITBITOB, JIEMOHCTPUPYIOIIHX
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3aBHCHMOCTh YCKOPCHUS Teja OT
MPWIOKCHHON K HEMY CHJIBI H MaCChI
Tena.

Amnanus u 00bSICHEHHE SIBJICHUI C
HCIIOJI30BaHUEM BTOPOT'O 3aKOHA
HrroToHna.

Permienvie 3a1a4 ¢ UCIOIb30BaAHUEM
BTOpOro 3akoHa HeroTOHA U npaBuia
CIIOXKEHHUSI CHJI.

OnpenerneHre KECTKOCTH MPYKHHBI,
AHanu3 cuTyarmi, B KOTOPBIX
HAOJTIOAAIOTCS yIpyTHE e opMalivy,
1 UX 00BICHEHHE C HCIIOIL30BAHUEM
3akoHa ['yka.

Perrenre 3a1a4 ¢ HCIOIB30BaHUEM
3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CHITBI
TPEHUS CKOJIBKEHHS OT CHIIBI
HOpMasbHOrO AaBieHus. OOcyxieHue
PE3yABTATOB UCCIEAOBAHMS.
Onpenenenne kodduimenTa TpeHus
CKOJIb)KEHUSI.

W3mepeHne cuitbl TPEHUS TTOKOSL.
Pelrenne 3a1a4 ¢ MCIONb30BAHHEM
(hopMyITBI JIJTSI CHITBI TPEHUS
CKOJIb)KEHUSI.

AHanu3 JBIKEHUS Te TOJIbKO IOJ
JIECTBUEM CHIIBI TSHKECTH —
CBOOOIHOIO MTaJCHU.

OOBsCHEHHE HE3aBUCHMOCTH
YCKOpEHHUSI CBOOOIHOTO MaJieHUsI OT
Macchbl TeJa.

OlieHKa BETUYUHBI CHIIbI TATOTEHUS,
JICUCTBYIOLLIEN MEXIY IBYMS TelaMU
(mms pa3HBIX Macc).

Ananus JBIKeHNs HEOSCHBIX TEI MO




JICUCTBHEM CHIIBI TSTOTEHUS (C
HCIIOJIb30BAHUEM JIOTIOTHUTEBHBIX
HCTOYHUKOB MH()OPMAITHH).

Pemenne 3aa4 ¢ NCTIONB30BaHUEM
3aKOHA BCEMHUPHOTO TATOTCHUS U
hopMyJIBI IS pacuéTa CHITBI TSKECTH;
AHaJH3 OpUTHHAIEHOT'O TEKCTA,
OIMMCBIBAIOIICTO MPOSIBIICHUS 3aKOHA
BCEMUPHOI'O TATOTEHHSI, BBIIOIHEHUE
3aJlaHui 10 TEKCTY (CMBICIIOBOE
YTCHUE).

Habnronenue u 00CyXICHHE OMBITOB
M0 M3MEHEHUIO Beca Tella MpH
YCKOPEHHOM JIBHIKECHHH.

AHanu3 ycrnoBuil BO3HUKHOBEHUS
HEBECOMOCTH U Iepe-TPY3KH.
Pemenue 3aiau Ha onpeneneHue Beca
Tena B Pa3IUYHbBIX YCIOBUSIX.

AHanu3 cui, IeHCTBYIOIINX Ha TeJO,
TMOKOSIIIIEECs] Ha OIope.

Omnpenenenre MeHTpa TSHKECTH
Pa3IUYHBIX TEJ.

1.3

3aKOHEBI COXpaHCHHA

10

bubnuorexa [JOK
https://m.edsoo.ru/7f41

a4ab

BuxTopuHa, HarpaBieHHas Ha
OCO3HaHHE IIEHHOCTeH (pr3ndeckoit
HayKH KaK MOIIIHOT'O MHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOT' Ui, Ba)KHEHUIIICH
COCTaBIISIIOLLEN KYJIbTYpPBL.
[IpakTukym, HanpaBJIEHHbII HA
AaKTHBHOE YJacTHE B PEIICHUU
npakTHdeckux 3anad. Habmonenne u
00CYXIICHHE OIIBITOB,
JIEMOHCTPHPYIOINX Nepenady
MMITYJIbCa TIPH B3aNMOAEHCTBUH TeT,
3aKOH COXPaHEHHMS HMITYJIbCa MIPU
a0COTIOTHO YIPYTOM M HEYIIPYTOM
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B3aMMOJICHICTBUH TeN.

AHanu3 cuTyaluui B OKpyKarolen
JKU3HU C UCTIONB30BaHHEM 3aKOHA
COXpaHEHHS UMITYJIbCa.
PacrniozHaBaHue SBIEHUS PEaKTUBHOTO
JIBIDKEHUS B ipupoje U TexHuke (MC
— Ouosorus).

IIpuMeHeHne 3aKoHa COXpaHEeHUs
HUMIIyNbca A7 pacuéTa pe3ynbTaToB
B3aMMOJICHCTBUS Tel (Ha ImpuMepax
HEYIPYroro B3auMOAEHCTBHS,
YIPYroro HEHTPaIbHOIo
B3aMMOJICHCTBHUS IBYX OJJUHAKOBBIX
TeJ, OJJHO U3 KOTOPBIX HEMOIBIKHO).
Pemienue 3aay ¢ UCMOIb30BaHUEM
3aKOHA COXPaHEHHs UMITYJIbCA.
Omnpenenenue paboThl CUIIBL YIPYTOCTH
IpU ogbEME Ipy3a C UCTIOIb30BaHUEM
HETIOJBMKHOT'O U TTOJIBI’KHOTO OJIOKOB.
N3mepenue MOLIHOCTH.

W3mepenue noTeHMalbHON 3HEPTUU
yIpyro nedopMUpPOBaHHOH IIPYKUHEL
N3mepeHne KHHETUYECKON SHEPTUH
Tena 1o JJIMHE TOPMO3HOT'O ITyTH.
OKcnepuMeHTaIbHOE CPaBHEHHE
WU3MEHEHHUS TOTEHINAIBHOMN 1
KMHETUYECKOW SHEPrUH Tena Ipu
JIBIDKCHUH 110 HAKJIOHHOM TUIOCKOCTH.
OKcnepuMeHTalIbHasl IPOBEPKA 3aKOHA
COXpAaHEHMs] MEXaHUYECKOI IHEPTUH
TIpH CBOOOZHOM TIa/ICHHU.
[TpumeHeHne 3aK0Ha COXPAHCHUS
MEXaHUYECKOM dHEpruu JJis pacuéra
HOTEHIIMAIILHON Y KHHETUYECKON
SHEpruM Tena.

Pemtenne 3ana4 ¢ HCNONB30BaHUEM




3aKOHA COXPAaHEHMs MEXaHUYECKOU
SHEpIuu.

Hroro no pazneny

40

Pazgen 2. Mexanndeckue K0J1e0aAHUA M BOJHBI

2.1

Mexannueckue
KOJIeOaHUsA

bu6moreka [IOK
https://m.edsoo.ru/7f41a
436

Becena, HampaBiieHHAs HA OCO3HAHHE
IIEHHOCTU (hPU3UUECKON HAYKH KaK
MOIITHOT'O MHCTPYMEHTA MTO3HAHHUS
MHpa, Ha Pa3BUTHC HAYIHOU
J0003HATEILHOCTH U HHTEpPEca K
Hayke. HaOmroieHne koneOanuii mox
)IeﬁCTBHeM CHJI TSIKECTU U pryFOCTI/I
1 oOHapy)XeHHe Mo00HbIX KoJeOaHuit
B OKPYXKalIOIIEM MHUDE.

Amnanu3 xoneOaHUH rpy3a Ha HUTH U HA
npyxuse. OnpeseneHne 4acToThI
KoJeOaHuil MaTEMaTHYECKOTO
MPYXHUHHOTO MasiTHUKOB.
Habmronenue u 00bsICHEHNE SIBICHHS
pe3oHaHca.

HccnenoBanne 3aBUCUMOCTH TIEPUO/IA
KOJIeOaHui TIOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

[TpoBepka HE3aBUCHMMOCTH MIEPUO/IA
koneOaHui rpy3a, IOIBEIIEHHOTO K
JIGHTE, OT MAaCChI Ipy3a.

Habmonenne u 00CyX/1eHUE OMBITOB,
JIEMOHCTPHPYIOIINX 3aBUCHUMOCTb
neproia KonedaHuid pyKUHHOTO
MasiITHHUKA OT MAacChl rpy3a u
JKECTKOCTH MPYKUHBL.

[MpuMeHeHne MaTEMATHYECKOTO 1
MPYXKHUHHOTO MasiTHUKOB B KA4eCTBE
MOJENEN TS ONTMCaHNs KOJeOaHnii B
OKPYXKaIoIIeM MHpE.
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Peenue 3a1a4, CBSI3aHHBIX C
BBIYKCIIEHHEM HJIH OLIEHKOH YacTOThI
(mepuoma) xoneOaHmiA.

2.2

Mexanunueckue
BOJIHBI. 3BYK

bu6moreka [IOK
https://m.edsoo.ru/7f41a
4a6

bBecena, HanpaBieHHas Ha OCO3HAHUE
IIEHHOCTU (hPU3NIECKON HAYKH KaK
MOIITHOT'O HHCTPYMCHTA TIO3HAHHS
MHpa, Ha Pa3BUTHC HAYIHOU
TM0003HATENBHOCTH U HHTEpEca K
Hayke. OOHapy)XeHHe U aHalli3
BOJTHOBBIX SIBJICHHUI B OKPY)KaIOIIEM
MHpE.

HaGmonenue pacnpocrpaneHus
MPOAOJIBHBIX U MOMNCPCUHBIX BOJIH (Ha
MOJIENIN) U OOHAPYKEHUE aHAJIOTYHBIX
BHJIOB BOJIH B NPHPOJE (3BYK, BOJSHBIE
BOJIHBI).

Beruuciienre AMHBI BOJHBI U
CKOPOCTH pacrpoCTpaHEeHHs 3BYKOBBIX
BOJIH.

DKCHepuMEHTAILHOE ONpe/IelieHNe
TPaHMUI] YaCTOTHI CIIBIIIMMBIX 3BYKOBBIX
KoneOaHui.

HaGumtoenne 3aBUCHMOCTH BBICOTHI
3BYyKa OT 4aCTOTHI (B TOM YHCIIE C
UCIIONIb30BAaHUEM MY3BIKAIbHBIX
HHCTPYMEHTOB).

HaoOmronenmne 1 00bICHEHNE SIBIEHUS
aKyCTHYECKOTO PE30HAHCA.

AHanu3 OpUrHHaIbHOTO TEKCTA,
MOCBSIIEHHOTO MCIIOIBb30BAHUIO 3BYKa
(mm! ymeTpa3ByKa) B TEXHHUKE
(3x0MoKaIsl, YIbTPa3ByK B MEIUIIMHE
U JIp.), BBIIIOJIHEHUE 33/IaHUIT 110
TEKCTY (CMBICIIOBOE UTCHHE).
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Uroro no pazgeny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC moJi€e " 3JIECKTPOMArHUTHBIC BOJIHBI

DJIEKTPOMAarHuTHOE
roJie u

3.1 6
AIIEKTPOMAarHUTHBIE

BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

Pabota ¢ TekcToM (huzmIeckoro
COZIepIKaHusl, HallpaBJICHHAs Ha
AKTHBHOE yJacTHE B PCLICHUH
MPAKTHYECKUX 3a]1a4, TPEOYIOIINX
¢usnueckux 3Hanuid. [ToctpoeHue
paccyKIeHUH, 000CHOBBIBAIOIIINX
B3aMMOCBSI3b JIEKTPUUECKOT0 U
MarHuTHOTr O Mojei.
OKcnepuMeHTallbHOE N3y4eHUe
CBOMWCTB 3JICKTPOMAarHUTHBIX BOJH (B
TOM YHUCJIE C TIOMOIIBI0 MOOMIBLHOTO
TenedoHa).

Aunanus PEHTICHOBCKHNX CHUMKOB
YEeJI0BEYECKOro

OpraHusma.

AHanm3 TEKCTOB, ONHCHIBAOIINX
MPOSIBJICHUSI AJIEKTPOMATrHUTHOT'O
W3JTy4EeHUs B IPUPOJIE: KHUBBIC
OpraHHU3MBbl, U3JIy4eHHs HEOSCHBIX Tell
(CMBICTIOBOE YTEHHE).
Pacrio3HaBaHue 1 aHaIU3 Pa3THYHBIX
MPUMEHEHUH IEKTPOMATHUTHBIX BOJH
B TEXHUKE.

Peuienue 3a1a4 ¢ UCMOIB30BAHHEM
(dhopMyn IS CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JTHHBI
BOJIHBI U YaCTOTHI CBETA.

Hroro no paszneny 6

Pa3nen 4. CBeToBELI€e SIBJEHUS

4.1 3aKOHEBI 6

bu6mmoreka [IOK

becena, HarpaBieHHas HA OCO3HAHUE
HEHHOCTH (PU3MIECKOH HAYKH KaK
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pacnpocTpaHeHHs
cBera

https://m.edsoo.ru/7f41a
4a6

MOIIIHOT'O HHCTPYMEHTA MO3HAHUS
MUpa, Ha Pa3BUTHE HAYIHOH
J0003HATENBHOCTH U HHTEpEca K
Hayke. HaOuroneHue OIbITOB,
JIEMOHCTPHPYIOIINX SIBICHHE
MPSIMOIMHEWHOT'O PacipoCTpaHEHHS
cBeTa (BO3HUKHOBEHHE TEHH U
TIOJIYTEHH), U UX UHTEPIIPETaLus C
UCIIOJIb30BAHHUEM TTOHSTHSI CBETOBOTO
Iy4a.

OOBsiCHEHNE U MOJICIUPOBAHUE
COJIHEYHOT'O M JIYHHOT'O 3aTMEHHUH.
HccnenoBanne 3aBUCUMOCTH yriia
OTpa)XKEHHs CBETOBOTO JIyda OT yriia
naJICHUsI.

W3yuenune cBOWCTB M300paKeHUs B
TUIOCKOM 3epKaJie.

HaOuronenne 1 00bsICHEHUE OIBITOB
0 TIOTYYCHHUIO H300paKeHUH B
BOTHYTOM U BBIIIYKIIOM 3€pKajax.
Habuozenue u 00bsICHEHHE OIBITOB
IO TMPEJIOMJICHHIO CBETa Ha TPaHHIIEe
Pa3NUYHBIX CpPEll, B TOM YHCIIE ONBITOB
C MOJHBIM BHYTPEHHUM OTPaKCHHEM.
HccnenoBanne 3aBUCUMOCTH yriia
MPEIOMJICHHSI OT YIJjIa MaJieHus
CBETOBOTO JTyya Ha TPAHUIIE «BO3ILyX—
CTEKJION.

PacnioznaBanue sSIBIEHUI OTpasKEHUS U
MPEIOMJICHHSI CBETA B TIOBCEIHEBHOM
JKU3HU. AHANW3 U OOBSICHEHUE SIBIICHUS
OITHYECKOr0 MUpaXKa.

Perienue 3a1a4 ¢ UCIOIB30BAHHEM
3aKOHOB OTPaXKEHHUSI U MPETOMIICHUS
cBeTa.
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4.2

JIMH3EI ¥ OONTHYECKHUE
prOOpPbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

becena, HampaBlieHHAs: HA OCO3HAHUE
LEHHOCTH (PU3UYCECKOI HAyKH KaK
MOIITHOT'O HHCTPYMEHTA MO3HAHHS
MUpa, HA Pa3BUTHE HAYIHOMN
TF0003HATENBHOCTH U HHTEpEca K
Hayke. [lomydeHue nzobpaxeHuii ¢
TIOMOIIBI0 COOMPAIOIICH 1
pacceuBaroIei JIHH3.

Onpenenenne HOKYCHOTO PACCTOSHHS
M ONTHYCSCKON CHJIBI COOHMparoIeit
JIMH3BI.

AHanu3 ycTpoicTBa U MPUHIIUINA
ﬂeﬁCTBHH HEKOTOPBIX ONTUYECKUX
npubopoB: oroamnmapara,
MUKpockora, Teneckona(MC —
Ouosorus, aCTpOHOMUS).

Awuanu3 siBJIeHui OIM30PYKOCTH U
JIaTTbHO30PKOCTH, TIPHHIIUIA JICHCTBHUSI
oukoB (MC — Ouosorus).

4.3

Pasnoxenue Oenoro
CBETa B CIICKTP

bu6moreka [IOK
https://m.edsoo.ru/7f41a
4a6

becena, HampaBiieHHas: HA OCO3HAHUE
LEHHOCTH (PU3UYECKON HayKH KaK
MOIIIHOT'0 HHCTPYMEHTA MO3HAHHS
MHpa, Ha Pa3BUTHE HAY4YHOUI
JF0003HATENBHOCTH U HHTEpeca K
Hayke. HalOnronenue mo pa3nokeHHUIo
Oeyioro cBera B CHEKTP.

HaoOmronenme 1 00bICHEHUE OIBITOB
IO TIOJTYIEeHUIO OEJI0oro CBeTa Ipu
CIIO)KEHHH CBETa PAa3HBIX IIBETOB.
[TpoBenenue 1 0OBSICHEHHE OMBITOB 110
BOCIIPUATHIO L[BETA MPEIMETOB IPU UX
HaOJIOJICHNHN Yepe3 LBETOBBIC
(UIBTPHI (IBETHBIE OUKH).

Hroro no pasaeny
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Paznena 5. KBanToBbie ABJIeHUA

becena, HampaBlieHHAs: HA OCO3HAHUE
HEHHOCTH (PU3UYECKON HAYKH KaK
MOIITHOT'O HHCTPYMEHTA MO3HAHHS
MHpa, Ha Pa3BUTHE HAYIHOMN
TF0003HATENBHOCTH U HHTEpEca K
Hayke. OOCYXIICHHE IICITH OITBITOB
Pesepdopaa no uccienoBanuio
aTOMOB, BBIIBIDKCHHE THIIOTE3 O
Ucnyckanue u BuGuorexa [IOK BO3MOXHBIX Pe3ylIbTaTax OMBITOB B
3aBUCUMOCTH OT MPEIONIAraeMoro
CTPOEHUsI aTOMOB, (hOPMYJTHPOBAHUE
BBIBOJOB U3 PE3YJIHTATOB OIIBITOB.
OO0cyXJIeHne MPOTUBOPEUYHI

5.1 IOTJIOIIEHHE CBETA 4 1 https://m.edsoo.ru/7f41a
aTOMOM 426

IJIaHeTapHON MOJIEN aToMa U
OCHOBaHUU 7151 TUIIOTE3bI bopa o
CTaIlOHAPHBIX OPOUTAX JICKTPOHOB.
HaOuroaeHue CIulomHblX U
JIMHEHYAThIX CHEKTPOB M3Iy4CHHS
pa3nuuHbIX BemecTB. OObsICHEHNE
JIMHEHYAThIX CHEKTPOB M3Jy4CHHS.

Jwnanor, HarpaBJIeHHBIN Ha
MPOSIBJIEHUE UHTEpeca K UCTOPUH U
COBPEMEHHOMY COCTOSIHUIO
poccuiickoit Gpu3nueckoit Hayku, Ha
LIEHHOCTHOE OTHOIIEHNE K

Bu6uoreka [OK JIOCTI)KEHHSAM POCCHHCKUX yIEHBIX —

N3HUKOB. BCCC,Z[EI, HaIIpaBJICHHAs] Ha
6 1 https://m.edsoo.ru/7f41a ¢ P .
4a6 OCO3HAaHHEC ICHHOCTHU (1)H31/I‘{CCKOI/I

CtpoeHue aTOMHOTO
sapa

5.2

HayK{ KaK MOIITHOI'O HHCTPYMEHTa
MO3HaHMS MUPA, Ha Pa3BUTHE HAYIHOH
JF0003HATENBHOCTH U HHTEpeca K
Hayke. OOCyX/IeHHEe BO3ZMOXKHBIX
THIIOTE3 O MOJCIIAX CTPOCHUSA SIpa.
Ompezenenne cocTasa siiep 1o
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3aJJaHHBIM MacCOBBIM U 3apsIIOBBIM
YHCIIaM | M0 TIOJIOKEHHIO B
TIEPHOINYECKON CHCTEME DIIEMEHTOB
(MC — xumus).

AHanu3 U3MEHEHHs COCTaBa sIpa U ero
TIOJIO’KEHHUS! B TIEPUOAMIECKON CHCTEME
npu —paanoaktTuBHOCTH (MC —
XUMHSA).

HccnenoBanne TpeKOB —HacTHIL IO
roTOBBIM (poTorpadusm.
OOHapyXeHUE U U3MEPCHHE
panuanmoHHOro ()oHa ¢ TIOMOIIBIO
JIO3UMETpA, OIIEHKa €ro
WHTEHCUBHOCTH.

AHanmu3 OHOJIOTMYECKHX H3MEHEHHH,
MPOUCXOJIAIIKX O] ISHCTBHEM
paanoakTUBHBIX m3mydeHuit (MC —
ouosorus).

Hcnonp3oBaHue pagnoakTUBHBIX
n3nydenuit B meguuuae (MC —
ouosorus).

5.3

SnepHble peakuu

bubnuorexa [JOK
https://m.edsoo.ru/7f41a
4a6

JesTenpHOCTh, OpUEHTHPOBAaHHAS Ha
NpUMeHeHne (PU3NIeCKUX 3HAHUIA 1S
pemieHns 3a1a4 B 00J1acTH
OKpY’KaloIIel cpesibl, INTaHUPOBaHUS
MOCTYIIKOB M OIIEHKH X BO3MOYKHBIX
MOCJIEACTBUM ISl OKPYKAIOLIEH
cpenpl. Pemenue 3agau ¢
HCIIOJIb30BAHIEM 3aKOHOB COXPAaHECHHUS
MAacCCOBBIX H 3apsIOBBIX YHCENT Ha
OTIpeieNIeHUE Pe3yIbTATOB SICPHBIX
peaxImii; aHAIN3 BO3MOXKHOCTH HITH
HEBO3MOXKHOCTH SIICPHON PEaKIINH.
OreHKa YHEPTUH CBSI3H SJEp C
HCIIONB30BaHNEM (HOPMYITBI
DHHIITEHHA.
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OO6cyXIeHnEe MePCIIEKTHB
WCIIONIb30BaHMS YIIPABIISIEMOTO
TEpMOSIIEPHOTO CHHTE3A.

OO0CyXICHHE TPECUMYIIICCTB H
HKOJIOTMYECKHX MTPOOIIEM, CBSI3aHHBIX C
snepHoii sHeprerukoit (MC —
9KOJIOTHS).

Hroro no pazneny
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Pa3nes 6. IloBTopuTteibHO-0000 a0 1M MOYJIb

6.1

[ToBTOpEeHuE 1
00001IeHNE
coJiep’KaHus Kypca
¢busuku 3a 7-9 kmacc

bu6moreka [IOK
https://m.edsoo.ru/7f41a
436

JlesTensHOCTh, HAaMpaBlIcHHAs Ha
MOTPEOHOCTh BO B3aUMOJICHCTBHHU TIPH
BBITNIOJIHCHU U I/ICCHe}IOBaHHﬁ u
MPOEKTOB (hU3UIECKOM
HampaBJICHHOCTH, OTKPBITOCTH K OIIBITY
1 3HAaHUAX APYrux. Brinonnenue
yueOHbBIX 3aJ[aHUii, TPEOYIOLIHX
JEMOHCTPalUH KOMIIETEHTHOCTEH,
XapaKTepU3yIOLIHX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

- IPUMEHEHNUS [IOTYYEeHHBIX 3HAaHUH
JUISL HAYYHOT'O OOBSICHEHHS
(u3nUeCcKuX SBJICHUN B OKpYXKaroIen
HPHUPOJIE U TIOBCETHEBHOM XKU3HH, a
TaKoKe BBIABICHUS (DU3HIECKHX OCHOB
psioa COBpEMEHHBIX TEXHOJIOTHi;

- IPUMEHEHHUS] OCBOSHHBIX
IKCIIEPUMEHTAIIBHBIX YMEHHH IS
uccleIoBaHus GU3MUYECKHX SBICHUI, B
TOM YHCIIEe JUIsl IPOBEPKH TUIIOTE3 U
BBISIBJICHUS 3aKOHOMEPHOCTEH.
Pewienue pacu€THeIX 3a1a4, B TOM
YHCIIe PEIIoararomx
UCTIONB30BaHNe (HH3HICCKON MOIEITH U
OCHOBaHHBIX Ha COJICpP)KaHUH
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Pa3JINMYHbIX PAa3JICIOB KypcCa (I)I/ISI/IKI/I;
Brmonnenue n 3aluTa rpyrnioBbIX
W UHAUBUAYAJIbHBIX IIPOCKTOB,
CBA3AaHHBIX C COACPIKAHNEM KypCa

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ [epeimkun .M., UBanoB A.U., AkiimoHepHoe o0I11eCTBO
«3narenscrBo «lIpocsemenue»

» ®usuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiinoHEepHOE 0OIIECTBO
«3narenscrBo «lIpocsemenue»

» dusuka, 9 knacc/ [epweimkun U.M., I'yrauk E.M., UBanos A.U., IletpoBa
M.A., Akunonepnoe oOmectBo «M3narenbctBo «lIpocBenienne»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

» dusuka, 7 knacc: 6a30BbI YPOBEHb: METOAMUECKOE Tocobue K yueOnnky U.M.
[epsimkuna, A.W. Usanosa / O.A. Yepnukosa , C.H. I'nmagenkosa, B.B.
KynpsiBues, AxmuonepHoe o6miectBo «M3narenbctBo «IIpocBeienney

» Gusuka: 7 kiacc: 6a30BbIi YPOBEHb: COOPHUK BOIIPOCOB U 3a/1a4: yueOHOe
nocodue / A.E. Mapown, E.A. Mapon, C.B. Ilo3oiickuii, AkiimoHepHOE 00IIIECTBO
«3narensctBO «IIpocBenienne»

» dusuka: 7 knacc: 6a30BBIM YPOBEHb: IUIAKTUYECKUE MaTepUalbl: yueOHOe
nocodue / A.E. Mapon, E.A. Mapon, Axnuoneproe obmectBo «M3aaTenbcTBO
«IIpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

bubmunoreka I{OK https://m.edsoo.ru/7f416194

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

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