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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboyeit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHS
¢u3MKN Ha NEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3nke y4uTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUYarOLINXCS.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIKM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TMOCKOJIBKY (HU3NYECKUE 3aKOHBI JIKAaT B OCHOBE IPOLIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u GU3NIECKOU
reorpaduell, BHOCHUT BKJAJ B E€CTCCTBCHHOHAydyHYI0 KapTUHY  MHUDA,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHMSI, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUIA O MHpE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[enu wu3yueHuss (PuU3NKK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun Munucrepctsa npocseiienust Poccuiickoit deaeparuu (MpoTOKO OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss pusuku:



npuoOpeTeHne HWHTEepeca W CTPEMJICHUS OOYYaloImUXCsi K HAydHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJI€ MO3HaHUs U (OPMHUpPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaabHeWIleMy OOy4YeHUIO B 3TOM HAMNpPaBJICHUMU.

JlocTrKEeHHME 3THX IIeJIed MPOrpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
oO1rero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX PAcUYETHBIX 3ajlady ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAIbHBIC KCCIIENOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBHON AeATSILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HenEeN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HeZemI0).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEN
oOy4Jaronmxcs, CrucKa HKCIEPUMEHTAIBHBIX 3a/laHUi, MPEeAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHas cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBIIT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUNA C TTOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue MpuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

Omnpenenenune EHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO TTprbdopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
apuka, MymeHHOro FOPU30HTAIBLHO, TeM OOJibllle, YeM OOJIbIlle BhICOTA
mycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH ABWKEHHS YacTHL C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tel. B3anMocCBs3b MEXKy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIOUIUXCA  MPUTSDKEHUEM WU

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.
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1. OneHka JauUameTpa aTroMa METOJAOM psaoB (C  HCIOJIb30BAHUEM

dboTtorpaduii).

2. OnBbITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JEHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHE Tel Kak NpUYMHA
W3MEHEHUS CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue CUiibl C TOMOIIBIO AUHAMOMETpA. SIBJIECHUE TATOTEHUS U CHIIA
TsbkecTd. Cuiia TSKECTH Ha JIpyrux mianetax. Bec tena. HesecomocTs. CnoxkeHune
CHWJI, HaIllpaBJICHHBIX MO OJIHOW MpsiMoi. PaBHojelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbXEHUS U TPEHUE TTOKOSI. TpeHrE B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. HabmroneHne MexaHUYeCKOTO ABMKCHHMS Tela.

2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.

3. HaOmronenue siBeHUs HHEPLUU.

4. HabOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. Cllo)keHue CHJI, HAPABICHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapuKa B KUIKOCTH,

MOJICITH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jiajee).
2. OnpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TI0
HAKJIOHHOM IUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPJOIO Tea.
OMnBITEI, JTEMOHCTPHPYIOIINE 3aBUCUMOCTh pacTshKeHUs (medopmariin)
MPYKUHBI OT MPUIIOKESHHOM CHUJIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pasznea 4. /laBjieHue TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOWHBI. ['mapocTtaTudeckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3ymIHONW 000oukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO



JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.
VYcnoBue miaBaHus TEN: MUIABAaHUE WM NOTPYKEHUE TEll B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHCTBYIOINIEH Ha  TEJo,
IOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKUM U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onotroe mnpaBuno» wMexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass odHeprusi. KuHeTnyeckas U TOTEHIUANbHAs HHEPTHUS.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela

110 TOPU3OHTAIBHOW MOBEPXHOCTH.
HccnenoBanue yciloBUil paBHOBECHSI pblyara.
N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

o vk wnN e



4. H3yuyeHne 3aKOHA COXPAHEHUS MEXaHUYECKOW JHEPIHUU.
8 KUIACC

Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopenu TBEPAOroO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IMOJOXKEHUN MOJICKYJISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHue U KallWUISIPHBIC sIBJICHUS. TemIOBOe pacuIMpeHue U CKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
gacTull. BuyTtpennsisi sHeprusi. CrocoObl W3MEHEHHMS BHYTPEHHEH DHEPTHUU:
Terionepeaaya U COBEPILIEHHE paboThI. Buapt TeIJIonepeaauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudecTBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BellecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TeIJIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JIABJICHHSI.

BrnaxHocTts Bo31yXa.

OHeprust TOIUINBA. Y IeNIbHAS TEIIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPEIbl.

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

HaOmronenne OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenue nuddysuu.

HaOmronenue sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacuiupeHus Tel.

W3meHenue naBieHUs Ta3a MPU M3MEHEHHHM 00bEMA M HArpEeBaHWM HIIU
OXJIAXKCHUU.

6. IlpaBuna nsmepeHus remMnepaTypsl.

7. Bupasl Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHJIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHune mocTossHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

LA



3. OnbITel 0 HAOJNIOACHUIO TEIUIOBOTO PACUIMPEHHS Ia30B, XKUIAKOCTEU U
TBEPJBIX TEIL.
Onpenenenue AaBiICHUS BO3AyXa B OaJIOHE MINPHUIIA.

5. OnbITBL, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb [JABIICHHS BO3QyXa OT €ro

00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HaOmoneHue wW3MeHEHUsT BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTare
TEIJIONEepeNaul U padOThl BHEITHUX CHJL.

8. HccnenmoBanue siBieHHs TEIIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM U

ropsi4eu BOJBL.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO BOJOM  IpH

TEIJI000MEHE C HATPETHIM METAITIMYECKUM HUITUHAPOM.

10. OnpezenieHne yaeIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpezenieHne yAeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelcTBue
3apsOKeHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJIEUCTBHUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmm
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJIECHHE BeliecTBa. 3akoH OMma
o1 ydactka uenu. [locienoBarenbHOE M MAapailjIebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTossHHbIE ~ MarHuThl.  B3aumMoAeWcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYECHUE IS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarautHoe 1moje  3JEeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
ONEeKTpOABUIaTENb IOCTOSIHHONO TOKa. VCIonb30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.



Oneitel apanes. SBneHne 371eKTpOMarHuTHOM HHAyKUuK. [IpaBuno Jlenna.
DneKTporeHeparop. Crioco6sl NOJIY4ECHUS IIEKTPUYECKOU DHEPTUU.
DNEKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIi pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre noCTOSSHHbIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe noJjue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne u peryIupoBaHie HAMPSHKECHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUCHHS U MaTepuara.



8. IIpoBepka mnpaBWiia CIIOKEHMS HANPSDKEHUHA NPU IOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna sl CHJIBl TOKA IPH MapajuIeIbHOM COEOUHECHUH
PE3UCTOPOB.

10. Onpezenenne padboThl IEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3ucTop.

11. OnpenesnieHUe MOIIMHOCTH BJEKTPUYECKOTO TOKA, BBIAEISAEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. U3yyeHne MarHMTHOrO IMOJISI  TMOCTOSIHHBIX ~MAarHUTOB IPU  HX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpoIBUTATENBHON YCTAHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICAOBAHHE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIIMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe naBuwxkeHue. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMoninHelHOE ABMkeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe nBkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBsii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynsc Tena. U3menenune umnyibca. Mmmnynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TSDKECTH, YHPYTOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTHUA TCJIa, ITIOAHATOIO Ha

MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1.

o v kAW

8.
9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanye Npu3HaKOB PaBHOYCKOPEHHOI'O JIBUKEHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkuXx sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JIEUCTBYIOIIEH HAa HEro
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue uMITyJibca Npu adCOJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU MTPU JABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.



6. MccmenoBaHue 3aBUCMMOCTM CHJIbI TPEHUSA CKOJIBKEHHSI OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIB)KEHHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10. OmpezienieHne  pabOTHl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHKMsI M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasiTHUKA.
Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUoOJia KOJIeOaHUH MMOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoja  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o v oA W



ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBoMcTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue ceta. 3atMeHust ConHua u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnmH3e. Onruueckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. Ipunnun nevictBus goToarmapata, MUKPOCKOTIA U TEJIECKOTIA.

10. Monens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
najIeHusl.
N3yuyenune xapakTepucTUK N300pakeHus MpeMeTa B TNIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. IlonmydeHue n300paxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenue (HOKyCHOTO pacCTOSHUSA U ONTHYECKOW CHIIBI COOMparoIIen
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro snpa. HWszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOIO M MAacCOBOTO YHUCEN.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOIJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0MINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMAaTU3allun
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWUsl W OMbITa  JESTEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke i NOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IpyHIMNMATBEHO IEATENBHOCTHBIM XapakTep NAHHOTO pa3zesia pean3yeTcs
3a CUéT TOro, 4To OOYyYarolUecs BBIIOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTh M HAyYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbprare uzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
duznyecKoil HayKu;

- ICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKy;

- OCO3HaHUE BAXHOCTHU MOPAIbHO-3THUYECKUX MPUHILMIIOB B JIESITEIBbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTPUSITHE ICTETHUUYECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOW HAyKM KAaK MOLIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBI;

- pa3BUTHE Hay4yHOW JIIOOO3HATEILHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMpaBHJI 0OE30MacHOrO TMOBEJICHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKcuu, NpPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pPEIIEHUM MNPAKTUUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOM HAIpaBlIeHHOCTH, TPEOYIOIMX B TOM YHCIEe U (DU3UUECKUX
3HAHUM;

- UHTEPEC K MPAKTUYECKOMY H3YyUYEeHHIO TPo(deccHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



- OpUCHTalusl Ha INPHUMCHCHHC ClJI/ISI/I‘-IeCKI/IX 3HAHUM AJis1 pCICHUsA 3a/la4 B
obnacTu OKPY)KaI-OHleﬁ Cpcdbl, INIAHHUPOBAHUA IIOCTYIIKOB MW OLCHKH HX
BO3MOXHBIX HOCJIGI[CTBI/H?I JJIA Opr}KaIOIHGfI CpCabI;

e - OCO3HaHHE TJI00aJTHLHOTO XapaKTepa 3KOJIOIHYCCKHX HpO6JIeM 141 HYTeﬁ nx

pelIeHus;

e 8) amanTanmuum K HU3MEHSIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIGHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM UKcie GOpMyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00JacTu
busuKy;

e - IUIAHUPOBAHHE CBOETO pa3BUTHUA B MPUOOPETEHHWU HOBBIX (PUINUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MO>XKHBIX TJI00ATBHBIX TTOCTEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmero oopazoBanus y odyyaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHbBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble jornyeckue AecTBUS:

e BBIABISATH W XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKH OOBEKTOB
(s1BNIEHUI);

e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMS JIJIS
00001IIeHNS U CPAaBHEHUSI,

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOJTFOCHHSIX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

e BBIABJIATh NMPUYMHHO-CJICACTBEHHBIC CBSI3U TMPU H3YYCHUH (PHU3NICCKUX
SIBJICHWHA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHWH, BBIJIBUTATh THIIOTE3Bl O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;



CaMOCTOSITENIbHO BbIOMpaTh crmoco® pemieHus ydeOHOU (usmuecKkon
3amaun (CpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHMs, BHIOOp Hambosee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTE 10 CAMOCTOSITENBHO COCTABIICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLUIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIETOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIUPOBATH 0O0OIIEHUS M BHIBOJBI 110 pE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IIPUMEHATDH Pa3JIMYHbIE METOJbI, HHCTPYMEHTBI U 3aIIPOCHI IIpU IIOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY MpPENCTABICHHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaul HECIIOXKHBIMH
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYX AaeMON TEMBI U
BBICKA3bIBaTh WJIE€U, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMU JPYI'MX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3Iuine U CXOACTBO MO3UIIUIL;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO NMPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaThb W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOM (usmyeckoi
poOJIeMBI;

NPUHUMATD IIEJTH COBMECTHOW NIEeATEIHHOCTH, OPTaHN30BBIBATh JCHUCTBUS
no e€ JOCTHXKEHMIO: paclpelensTh poiau, 0O0CYXKIaTh MPOLECChl U
PE3yNBTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacThb paOOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HANpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;



OLICHMBATh KAa4e€CTBO CBOEIO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JelCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIICHUMN
(MHOUBUOYaJIbHOE, NPUHATHE DPELICHUS B TPYMIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITENIFHO COCTaBIISATh AITOPUTM pelieHus: (PU3NUecKon 3a1auul Win
IUTAHA HUCCIIEJOBAHMSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIJlaraéMble BAPUAHTHI pELICHUM;
Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJILHLIA UHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEHEHHUS,
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS])  PE3yJIbTaTOB
NeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBITIOJIHEHUS
($u3MYECKOTO UCCIENOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyalllii, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NYECKUX 3a1ad UiH
B YTBEPKJICHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBMIXKEHUE, HWHEPIIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsI, Tepeaada JOaBjieHUs TBEPABIMM TelaMH, KUIKOCTIMU U



razamu, arMoc(epHoe [aBieHHE, IUIaBaHME Tell, MPEeBpallCHus
MEXaHUYECKON AHEPruu) Mo OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
MPUPOJIC, NEWCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PBIO, phluard B
TeJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BenMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cuia TpeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IIEYO CHJIBI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JEUCTBUS MEXAHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHAST JHEPTus), MPU OMUCAHUM TPABUIHHO
TpakTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HaYeHUs W EIUHUIIBI (U3UUYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpapMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHMs CUJl (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTHYECKHX ILIAaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JTaHHBbIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OLIECHUBATh PEATHMCTUUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bu3NYECKUX METOAOB, B OITMCAHUU UCCIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
NPEANojoKeHne  (rumoresy),  pa3inyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBI Ppe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;



OPOBOAUTH OMBITBI MO HAOMIOACHHIO (U3MYECKUX SIBICHUNW WU
buznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEeMble
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMUS,
3alMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUST TPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIKEHUS Teia, CUIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyXKEHHOM YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBINIOJHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOHW 3aBUCUMOCTU (DU3MUECKHX BEJIUYUH B BUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICTOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHHUSA,
JaBJICHWE  BO3/AyXa, BBITAJIKUBAIONIAS  CHJIa, JEHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUIKOCTh TeO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBIMIOJIHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C J1ab0paTopHbIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIyar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MUYECKHUX SBJICHUI M HEOOXOIUMbIE (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u



TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHsI 3JI0pPOBbS U COOJIIOIECHUSA
HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEAcE;

OCYILECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJEIATH
UH(pOpMaIIMIO, KOTOpas SBISETCS NPOTUBOPEYMBONM WM MOMKET OBITH
HEJJ0OCTOBEPHOW;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcsl cetd IHTEepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3HUECKOTO COJEPKaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEJIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUUICHUE ITPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HUCCIEIOBAaHUM paclpenenirh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH,
CIICAUTh 3a BBIIOJHEHUEM IUJIaHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JEATEIBbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHI1y 00yueHus B 8 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHU:

HCTIOJIb30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTH
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3auyaTh ABJICHUS (TEMJIOBOE PacCIIMpPEeHHE M C)KaTue, Teriolnepenaya,
TEIUIOBOEC PABHOBECHUE, CMAUYMBAHUE, KANMWUISIPHBIE SBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
TeTJonepeaaya (TeTIONPOBOHOCT, KOHBEKIIMS, U3JIyYEHUE),
ANEKTPU3ALMUS TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
[0 OIIMCAHUID HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX  SBICHUN B
OKpYXaIoleM MHpe, B TOM uucie (HU3UYECKUE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPHBIE SBJICHUS B MPHUPOJIE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,



MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOoJI0COB, poJib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emie, MOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKK) (PU3NYECKUX
SIBJICHUU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJEJbHas TEIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CTOpaHUs TOIUIMBA, KOA()(UIIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
IEKTPUYECKOr0  TOKA), NPH ONHMCAHWM NPABUIBHO  TPAaKTOBAaTh
(¢u3NYECKUN CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(Gu3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
($u3NYECKYI0 BEIUWYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKUE SBICHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUH
CTPOEHUS BEIlEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJisl yyacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DHEPIHM, IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYEeCKuX
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7auyd, BbIOMpaATh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisi €€ peuieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPblE MOXHO pEIIUTh [P MOMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS



BO3J/lyXa OT €ro 00bE€Ma, TeMIiepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusi NpH M3JIYyYEHUU OT IBETa M3Iydarollel (MOriIouaroIiei)
HOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJABI OT TEMIIEPATYypPbl KUJIKOCTH U
wiomanm €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsoB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[Usl MarHUTHBIX TIOJE€M IOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJS HAa MPOBOAHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHUTEIbHOM
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COINPOTHBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MONEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIIECHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIENOBATEIbHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNysl NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JienaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHUS;

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUEHNUE BEJIUYUMHBI,

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeETp,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATEIbHbBIE ANEKTPOIIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKUX SIBICHUNW U HEOOXOIHUMBbIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUUYECKHUX



Iernel ¢ MoCaeA0BaTeIbHBIM U MapajuIeIbHBIM COCTHHECHUEM DJIEMEHTOB,
pasnudas ycIoBHbIC 0003HAYCHHS SJICMEHTOB DJIEKTPUIECCKUX IIETICH;
OPUBOJUTH  NPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IMPAKTHYECKOTO HCIOJIB30BaHUs (DU3MYECKUX 3HAHWW B ITOBCEIHEBHOU
JKU3HU I oOecneueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK wHpOpManuu (U3HUUECKOTO COJICpKAaHUS B
HNuTepHeTe, Ha OCHOBE HWMECIOMIMXCS 3HAHUH H TYyTEM CpPaBHCHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOTHCHUH yUE€OHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEpKaHHS, CIPABOYHBIC MaTEepUaIbI,
pecypcebl cetu HTepHeT, BiiaieTh NMpUEéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas wuHGOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
CollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE TPE3CHTAIINCH;

IPU  BBHITIOJHEHUH YYEOHBIX TMPOCKTOB W HWCCICIOBAHUN (DU3UICCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
MOCTABJICHHBIMA 33/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €r0, aJCKBATHO OIICHWBaTh COOCTBEHHBI BKJIAJI B
NEATEeTLHOCTD TPYIIHI, BEICTPAWBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXEHUS, Aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

pasznuyaTh SBJICHUS (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE JBMKCHHE (3aTyXarolue u
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKECHUE



3ByKa, NPSMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAXKEHHUE U MPEIOMIIEHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp U CJOXEHUE CIHEKTPAJIBbHBIX IIBETOB, [HUCIIEPCHUS  CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHUS B TPHPOJIE:
MPUJIUBHI U OTJIUBBI, IBUKEHUE M1aHeT COJIHEUHOU CUCTEMBI, PEAKTUBHOE
JBUKEHHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KWBOTHBIMHU,
3EMJICTPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, IBETa TE,
ONTUYECKHUE SIBICHUS B MPUPOJIC, OMOIOTUYECKOE NEUCTBHE BUAMMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3IYYCHHWH, €CTeCTBCHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAUOAKTHUBHOE H3ITyYCHUE
IPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUMOAKTUBHBIX W3JIyYEeHUW Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3NYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPABHOMEPHOM JIBUKCHUU, YCKOPEHHE, MEPEMEIICHUE, MYyTh, YTIJIOBas
CKOpOCTb, CHJIA TPEHHS, CHJIA YIOPYTOCTH, CHJIA TSHXKECTH, YCKOPEHHUE
CBOOOJHOTO TAJICHUsSI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHJIbL,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHIMANbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHASA YHEPTUS CHKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrusi, MOJHAsA MEXaHWYECKas >HEPrus,
MEepHOJT U YacToTa KoJieOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HaYeHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMM,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
WCIMOJIb3ysl 3aKOH COXPAHEHMSI DHEPruU, 3aKOH BCEMHUPHOIO TSATOTEHHS,
MPUHIUIT CYNEPHIO3UIMHA CHUJI, NPUHUHUIN OTHOCUTENBHOCTH [ amunes,
3akOHbl HBIOTOHA, 3aKOH COXPaHECHUS MUMITYJIbCA, 3aKOHBI OTPAXKCHUS U
MPEIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMS 3apsAI0BOTO U MAaCCOBOT'O YMCEN
NpU SJAEPHBIX PEaKIUAX, MPU STOM JaBaTh CJIOBECHYIO (HOPMYJIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MAaTEMATUUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMld MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTEPa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX



[IaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOMCTBA (U3MUYECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
yCIJIOBUE, BBISIBIISATh HEJOCTAIONINE WM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JIJISl PEILICHHUS, TPOBOJIUTH PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEITUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITH
(GU3UYECKUX METOOB, WCIIOJIB3YS OMHCAHUE WCCICIOBAHUSA, BBHIICIATH
IpOBEPSIEMOE  TPEAMNOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOpPSIKA
MPOBENCHUSI  WCCJICNOBAaHUS, JIeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIBITOB,

MPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKkux CBOMCTB Tes (M3yueHHE BTOpPOTo 3akoHa HploTOHA, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH TMepuoia KoyieOaHUW MPY>KUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IBI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasniokeHue 0enoro cBeTa B CHEKTP, U3yUYCHHUE CBONCTB M300pa)KEeHUS B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JMH3E, HAOJIOEHUE CIUIONIHBIX M JIMHEWYATHIX CIEKTPOB HW3ITYUCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0opyZoBaHUs, OINWUCHIBATH XOJI OMbITa MW  €r0  pe3yJbTarThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, OMPEaeIIss
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBAaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM [IBIDKCHMM O€3 HaudajJbHOM CKOPOCTH, Mepuoia
KOJIeOaHWI MaTeMaTMUeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpejoMJIeHHs OT yriia
NaJicHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HKCHpOBaTh pe3yiabTaThl  IMOJYYCHHOW  3aBUCHMOCTH
bu3nYecKuX BEJIWYMH B BUJIE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM HCCIe0BaHNUS;

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (U3MYCCKUX BEIMYUH (CPEIHSS
CKOPOCTb M YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaieHUs], XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa U
nepuosi KoieOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,



ONTHYECKasi CWIa COOMpArOIIe JWH3BI, PaTUOAKTHBHBIA  (DOH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIBbHYIO YCTAaHOBKY W
BBITNOJIHATh U3MEPEHUS, CIENYs IPEII0KEHHON MUHCTPYKIMH, BBIYUCIIATD
3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH [IOJIyYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MMOTPEIIHOCTH U3MEPEHNUH;

COOJIIO/IAaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000py10BaHUEM;

pa3iauyuaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJICIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIEl JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJIB30BaHUA (PU3MYECKHX 3HAHWW B TOBCEAHEBHOU
XKU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUECKOTO COACpNKAHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMUSA,
MyOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHON WIIM UCCIEN0BATEIbCKON
NESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U CONPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bu6mmoreka [IOK
11 Pusiica - Hayka o mpHpoze 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIINIHHI 2 https://m.edso00.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 bubanorexa LIOK
' https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIe CBEICHUS] O CTPOEHHH BellleCcTBa
bu6mmoreka [IOK
21 CTpockue setecTsa . https://m.eds00.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL 5 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pasnen 3. /IBukeHne U B3aUMOIeiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuteckoe ABiokeHne 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
32 Mrepuuii, Macea, IIOTHOCT 4 . https://m.eds00.ru/7f416194
bubmuorexa [JOK
33 Cuna. Bunpt cnn 14 1 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB



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

41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Hasenue KuaKoCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe faBnenne 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnnoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEprust
bubmuorexa [JOK
5.1 Pabora 1 MomHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocrbie mexanu3mbl 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 Mexannieckas sneprus 4 https://m.edsoo.ru/7f416194
Htoro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pazoBaTEIbHbIC
padoThI padoThI pecypesl
Pa3nes 1. TenJioBble siBJIeHUS
. bubmuoreka [JOK
1.1 CrtpoeHue u CBOMCTBA BEIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennoseie nponeccet 21 1 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DINIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 20 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarsutHbie sB1CHHs 6 1 ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DJIeKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuorexa [JOK
' OnucaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumonelictsue e 20 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 Mexammeciue konebanms ! 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 Mexamiieckue BOTHEL. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 bubnnoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenue 6emoro cBeTa B CEKTP 3 1 https://m.edsoo.ru/7f41adab
Hroro no pazneny 15



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

Pa3gen 5. KBanToBbI€e IBJICHUSA

5.1 Hcnyckanue u norjiomeHne cBeTa aroMoOM 4 bubmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 Crpoeiie aTomHoro s1pa 0 https://m.edso0.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 bubnnoreka [JOK
' Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — HayKa O PUPOJE.
SBnenus npupoabl. Puzndeckre
SIBJICHUS

MexanndecKkue, TEIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
®Ou3nyeckne BEININHBI U UX
HU3MEpEHUE

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU OMOIITN
YKUJIKOCTHOTO TEPMOMETPA U JIaTUUKa
TeMreparypsl"

Kax ¢usuka u gpyrue ecteCTBEHHbBIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJICHHI C TIOMOIILIO MOACIICH

Cmapmosas ouacnocmuyeckas
paboma

Ypok-uccnenosanue "IIpoepka
TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa,
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
Ooubliie, yeM OoJblIIe BHICOTA ITycKa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

Crpoenue BeniectBa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BelllecTBa. [[BrkeHne yacTuig

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BEIlECTBA

VYpoxk-uccienoBanue «OMnbIThI IO

9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
B3anmocBsa3b MEX1y CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX bubmuorexa [JOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJbI
MexaHudeckoe OBMKEHHUE.
12 PaBHoMepHOE I/IIII{e aBHOMEPHOE Bubmioreka ITOK
P P P https://m.edsoo.ru/ff0a05c6
JBUKECHUE
bubmuorexa [JOK
1 .E
3 Ciopocts. EpHHEIE CkopocTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTi 1 BpeMeHU ABMKEHUS bubanorexa LIOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 B3aI/II)1\14Ioz[eI7ICTBI/Ie TeJ'IpII(IaK MIpUYHHA Bubmioreka IJOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS TEIl
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
16 _
1 00beMa TeJla O €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlabopamopnas paboma
17 «Onpeoenenue NI0OMHOCMU MEEPOO2O
menax
18 Pemenne 3amay mo reme "ILioTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3anMoaercreug tein. Cria
ynpyrocty. 3akoH ['yka
20 Jlabopamopnas paboma «H3zyuenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3a8UCUMOCIU PACAICEHUS
(Oeqpopmayuu) npysxcunsvt om
NPUNOAHCEHHOU CUNBLY

21 SIBnenue TaroreHus. Cuia TSKECTH
CBsI3b MEXKIY CHIION TSKECTH U
22 Maccou TenzellyBec tena. Pemmenue Bubmorexa ITOK
e ' " https://m.edsoo.ru/ff0al1778
3aga4 1o teme "Cuiia TsHKecTH
Cuiia TSKeCTH Ha APYTHUX IJIaHeTax. bubnmoreka [JOK
23 .
OU3NYECKUE XAPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 4 .
swepenue cnil. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al1778
CroxkeHue OByX CUJl, HallpaBJICHHEBIX
26 10 OJXHOH nﬂﬂmﬁ b bubmorexa [IOK
1 1b ’ https://m.edsoo.ru/ff0ala70
PaBHOelicTByIOIIAsA CHIT
27 Pemenue 3anau mo teme
"PaBHonelicTByrOmIas cui”
Tpenue ckobXEHUS U TPEHHUE MTOKOSI. bubnuoreka [IOK
28 .
Tpenue B npUpoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopnas paboma «H3yuenue
3A8UCUMOCMU CUTIbL MPEHUSL
29 CKONbICEHUS OM cmbzp 0aeeHust u brbmiorexa [JOK
o ' N ) https://m.edsoo.ru/ff0alcc8
xapakxmepa CoOnpuKacauuxcs
NOGepXHOCmell»
30 Pemenue 3a1a4 Ha onpeseneHme
PaBHOJACHCTBYIONIEH CHITBI
Pemenne 3amau mo temam: «Bec
tenay, «I'padpudeckoe n3odbpaxenue bubnnorexka [JOK
31 . .
cuny, «Cunsly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0aldeQ
CHII»
32 Koumponvnas paboma no memam:



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«Mexanuueckoe osuxcenuey, «Macca,
niomuocmoy, «Bec menay,

«I paghuueckoe uzobpasicenue cuny,
«Cunoly

Hasnenne. CriocoObl yMEHbIICHUS U

bu6mmoreka [IOK

33 YBEJIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 ):[HaBﬂeHHsI rasza ot oobéma Bubmorexa ITOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
n N
35 rexan, xucocTavi 1 rasa, Jaon bumorexa LOK
» KU ’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHune B )KUAKOCTH U Tase, bubmuorexa [JOK
BBI3BAHHOE JICUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4 no teme «/laBienue B bu6mmoreka [IOK
JKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 I'uapaBiuyeckuii mpecc Eubmorexa IIOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC
Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHMS BO3yIIHON Bubmorexa [IOK
41 000510yKH 3eMiin. 3aBUCUMOCTb :
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOPsI
bubmuorexa [JOK
42 Bec postyxa. ATmocepHoe nasnenue https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTO IaBIeHUS. bubnmoreka [JOK
OnsiT Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEepHOTO bubnmnoreka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

JaBJICHHS OT BBICOTHI HAJI YPOBHEM
MOopst
Bbapomerp-anepoua. AtmocdepHoe

https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK

4
> JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Permrenue 3agad mo reme
46 n n
ATmochepHoe aBieHue
€HCTBUE KUJKOCTH U Ta3a Ha
47 Eor eHHOCI[B HUX TEJO buGmuorexa LIOK
PYx ' https://m.eds00.ru/ff0a3276
ApxumenoBa cuia
Jlabopamopnas paboma
«Onpeoenenue sbimanrkusaiouetl bubmuorexa [JOK
48 o . :
cuvl, oelicmeayowell Ha mejo, https://m.edsoo.ru/ff0a33fc
NO2PYIAHCEHHOE 8 AHCUOKOCTID )
Jlabopamopnas paboma no meme
«Hccrneoosanue 3aeucumocmu 6eca
49 mena 8 6ode om 00véma bubmmorexa LIOK
) . : https://m.edsoo.ru/ff0a3514
NOSPYIAHCEHHOU 8 IHCUOKOCHb YACTU
menay
bu6mmoreka [IOK
50 Ilnapanue Tex https://m.edsoo.ru/ff0a3a96
Pemenue 3amau mo remam: «llnaBanue
51 cynoB. BoznyxornaBanue, bubnmnorexa [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
Pemenue 3agau no remam: «llnaBanue
50 cynoB. Bo3nyxonnaBaHuey, bubnuoteka [JOK
«/laBieHue TBEpABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B)»
bubmuorexa [JOK
53 Mexamaeckas pabora https://m.edsoo.ru/ff0a3f82
54 MomHocTs. ETUHUIBEI MOIHOCTH bubmiorexa LTOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noanbéMe o Jjectauie"”

56

57

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cui Ha peiuare

Pemenue 3agau o teme «JlaBieHue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B)»

58

59

Pemenue 3agau mo teme «JlaBienue
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

Preruaru B TexHuke, OBITY U TIPUPOJIE.
Jlabopamopnas paboma
«Hccnedosanue ycnosuii pasHogecus.
puluazay

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 o temMe «Y CI0BUS
pPaBHOBECHsI pbIYara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddumment nonesnoro aecTpus
MexaHusMma. Jlabopamopras paboma
«H3mepenue KII/] naknonHoti
NJIOCKOCIUY

Pemenue 3ama4d no treme "Pabora,
MomHocTh, KITI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckast PHEpTHsl.
Kunernueckas 1 moTeHIManbHas
JHEprus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

Hmoeosas konmponvras paboma

3aK0H COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

YPOK-3KCIIEPUMEHT IO TEME
"DKcnepruMeHTalIbHOE OIpeieIeHHE
U3MEHEHUS KUHETUYECKON U
MTOTEHIIMATIbHON SHEPTUU IIPH



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTBIBAHUM TEJIA 110 HAKJIOHHON
mwIockocTu"

PesepBHeIit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHue"

67

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

PesepBHbIii ypok. Pabora ¢ Tekctamu
68 no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
T
/i eMa ypoka Beero KOﬁHTpOJ]LHLIe Hpgucnmecxne WiyueHHs  0GpAzOBATENbHBIE
padoThI padoThI pecypesl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUH B UX ogLITELIe 1 buGmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOro, JKUAKOTO U bubnnoreka [JOK
3 o 1 _
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHU
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
3) Kpucrammmueckne n amop¢Hbie Tena 1 bubmiorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
bu6nmoreka [JOK
1
7 Bxoonasa konmponvuas paboma 1 https://m.edsoo.ru/ff0a5a26
TennoBoe paclIMpeHne U CxKaTUe.
8 Temneparypa. CBsi3b TeMIEpaTyphl CO 1
CKOPOCTBIO TEIMJIOBOTO JIBHXKEHHS
YaCTHIL
9 Buyrpennss sueprus. CriocoOst 1 bubnnorexka [JOK
M3MEHEHUSI BHYTPEHHEN YHEPTUHN https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buppt Tenunonepenain 1 https://m.edsoo.ru/ff0a6412
11 VYpoxk-koupepennus "Ilpaktuueckoe 1 bubnmuotexa [JOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

BCIIECTB U MaT€pUaIOB B LECIAX

sHeprocoepexeHus"
12 KonunuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIIOBOTO OanaHca. bubnmoreka [JOK
TennooOMeH u TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopamopnas paboma
14 "Uccneoosanue senenus bubmuorexa [JOK
Menioo0oMena npu CMeuusanuu https://m.edsoo.ru/ff0a6a98
X0JI00HOU U 2opsideli 600bl"
Pacuet konuuecTBa TEIIIOTHI,
15 HEO0OXOIMMOTO /IJIsi HarpeBaHUs Tea
Y BBIJICISIEMOTO UM MPU OXJIXKICHUU
Jlabopamopnas paboma
16 "On le?de vezue geleoﬁ Eubmorexa IIOK
pece; yoe , " https://m.edsoo.ru/ff0a6bb0
Men0eMKOCMU 8euecmsd
OHeprus TommBa. Y ieiabHasi TerjaoTa bubnuoreka [IOK
17 _
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBrneHue u OTBEpAECBaHHE
18 KPUCTAJUTHYECKUX I;gn VY nenbHas bubmorexa LIOK
P thde https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
Jlabopamopnas paboma
19 "On [ej()erze[/jue gevbnoﬁ meniomol bubmiorexa LIOK
pece; % . ’ https://m.edsoo.ru/ff0a72fe
n1asnenus 1b0a
20 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJICHCAIIUH. bubmuorexa [JOK
3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EPHOTO TaBICHUS
29 Bnaxxnocts Bo3nyxa. Jlabopamopnas bubnmnoreka [JOK

paboma "Onpedenenue

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

OMHOCUMENLHOU 8IIAACHOCTIU
6030yxa”

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[MpuHIUIBL paOOTHI TEIIIOBBIX
neurareneif. [TapoBast TypOuHa.
JlBurareib BHYTPEHHETO CTOPaHHsI

25

KIIJI TenmoBoro aBurarers.
TerioBele BUTATEIN U 3aIIATA
OKPYKaroIIe cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKoH COXpPAaHCHHA U ITPCBPAIICHUA
SHCPIHUU B TCIJIOBBIX ITPOLCCCax

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "TennoBble SIBICHUS.
M3meHeHune arperaTHbIX COCTOSTHHI
BeniecTna"

Koumponvnas paboma no meme
"Tennosvie s61enus. Mamenenue
azpe2amuuvlx cCocmosaHul seujecmea”
DnekTpuzanus Tei. JBa pona
3JIEKTPUYECKUX 3aps 0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

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

30

Ypok-uccienosanue "OnexkTpusanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUU"

31

32

33

B3aumoneiicTBue 3apspKeHHBIX Tell.
3akon Kymnona

DNEKTPUYECKOE MOJIE.
HanpsskeHHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnun cynepnosunuu
SJIEKTPUYECKUX MOJIEH

Hocurenu snekTpudeckux 3apsiaoB.
OnemeHTapHbIi 3apsa. CTpoeHue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

aTomMa

34 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bubmuorexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE bubnnoreka [HOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
36 c eC’Pi“BOBaHI/ISI I/IC;(})]‘-IHI/IKI/I Bubmorexa ITOK
yi ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlelicTBUS 2IIEKTPUYCCKOTO TOKA brbmoreka [JOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIEKTPUYECKOTO OISl HA TPOBOAHUKHI
U JUDJICKTPUKHU"
39 DNEeKTPUYECKUN TOK B METAJUIAX, bubnnorexa [HOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DNeKTprYecKas 1enb U € COCTaBHbBIE
4acTH
Cwia Toka. Jlabopamopnas paboma
41 "Usmepenue u ef 1y, lzeaufe Cuvl bubmmorexa LOK
ner pecrp “ https://m.edsoo.ru/ff0ag8bd6
moxa
DNEeKTpUUECKOe HAMpsHKEHHE.
Bonwt™erp. Jlabopamoprnas paboma bubnmnorexa [JOK
42 " .
U3mepenue u pecyruposarue https://m.edsoo.ru/ff0a9e14
Hanpsocenus”
ConpoTuBieHne MPOBOJHHKA. bubnuoreka [IOK
43 :
Y 1espHOE CONPOTHBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlabopamopnas paboma
"3asucumocmo 21eKmpuiecKo2o
44 CONPOMuUBIeHUs N oec])?amma om e2o bubmorexa LIOK
PONUE] p ' c https://m.edso0.ru/ff0aa738
ONUHDL, NAOWAOU NONEPEYHO20
ceueHuss u mamepuana"
45 3aBUCHUMOCTH CHJIBI TOKA OT bubnuorexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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HanpsbkeHus. 3akoH OMa 11 ydacTka
enu

https://m.edsoo.ru/ff0aa44a

Jlabopamopnas paboma
"Hccneoosanue 3a6ucumocmu Cuibvl

46 MoKa, uoyuje2o uepes pe3ucmop, om Bubmorexa ITOK
 Hor pes p P https://m.edsoo.ru/ff0aa04e
CONpOmMuUBIeHUs pe3ucmopa u
Hanpscenusi Ha pesucmope”
47 [TocnenoBarensHOE U TapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlabopamopnas paboma "llposepka
48 NpasuLa ClOHCeHUsl HaNPsHCEeHUll npu bubnnoreka [JOK
nocie008amenbHOM COCOUHEHUU O8YX https://m.edsoo.ru/ff0aaa58
pesucmopog”
Jlabopamopnas paboma "llposepka
npasuia 0l CUlbl MOKA Npu bubnnoreka [JOK
49 :
napaieibHoOM COeOUHeHUU https://m.edsoo.ru/ff0aadle
pe3zucmopos”
Pemenue 3aga4 Ha npUMEHEHUE
50 3aKOHAa OMaH}:[JBI a3§Hquro bubmiorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO bubnmnorexa [JOK
ToKa. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlabopamopnas paboma
52 "On Z@eieftue 560171bl U MOWHOCMU bubmorexa LIOK
peoes p P uMowy https://m.edsoo.ru/ff0ab3e0
9NeKMPULECK020 MOKA
DNeKTpUUeCcKHe e U MOTpeOuTenn
53 AJIEKT pnquKofI ;{e THH B 6I:>IT bubmiorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanue
54 [TocTosiHHBIE MATHUTHI, HX
B3alMOJICUCTBHE
55 VYpoxk-uccnenosanue "N3yuenue bubnnorexka [JOK

[10JIEN ITIOCTOSIHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

MaruuTtHoe nojie. MarHuTHOE I10J1€

56 3eMJIH U ero 3HaYCHHE IS )KU3HU Ha buGmorexa LIOK
https://m.edsoo.ru/ff0acOba
3emuie
Penrenue 3amad mo reMe
57 "DIeKTpUUECKHEe 3apsibl. bubnnoreka [HOK
3apsKEHHbIE Tela U UX https://m.edsoo.ru/ff0abd2c
B3aUMO/JICHCTBUA.
Pemienue 3ajau 1o teme. bubmuorexa [JOK
58 - N )
IToCTOSAHHBIN JIEKTPUUYECKUIN TOK https://m.edsoo.ru/ff0abea8
PesepBHelit ypok. Pabora ¢ Tekctamu
o TeMe "IlocTosTHHBIN bubmuorexa [JOK
59 DR . :
aJeKTpudecKuii ToK" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
IIpoBepoyHas pabora
OmneiT OpcTena. MaruuTtHoe nose
60 JJEKT I/II‘:)IGCKI(I)FO ToKa MaruuTtHoe bubmorexa LIOK
P https://m.edsoo.ru/ff0acld?
0JI€ KaTYIIKH C TOKOM
61 IIprMeHeHne 2JIEKTPOMarHuToB B bubnuorexa [JOK
TEXHUKE. https://m.edsoo.ru/ff0ac74a
DIIEeKTPOABUTATEINb IOCTOSTHHOTO
Toka. Mcronb3oBanue
62 AJIEKTPOJIBUTATEIEH B TEXHUYECKUX bu6nmoreka [JOK
YCTPOMCTBAX U Ha TPAHCIIOPTE. https://m.edsoo.ru/ff0ac86¢c
Jlabopamopnas paboma "H3zyuenue
pabomwi 21eKkmpoosucamens”
63 [ToaroToBka Kk KOHTPOJIBHOM paboTe
64 HroroBast KoHTpoIbHAs paboTa/
Bcepoccuiickast mpoBepouHasi pabota
Omnbrter @apazes. 3akoH
65 IIEKTPOMAarHUTHOW MHAYKIIMH.
[IpaBuno Jlenna
66 Onekrporerepatop. CriocoObl bubnmuotexa [JOK

MTOJIY4EHUS JIIEKTPUUECKON SHEPIUH.

https://m.edsoo.ru/ff0acbh14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

DJIEKTPOCTAHIMH Ha
BO300HOBJIIEMBIX UCTOYHUKAX
SHEPIUU

IToBTOopenue. PaboTa ¢ TekcTamu 1o

bubmuoreka [JOK

67 teme "TemnoBkie ABacHHUS" 1 https://m.edsoo.ru/ff0acc5e
68 [ToBropenue. Pabora ¢ TekcTamu 1o 1
TeMe "MarauTHele IBICHUA"
OBILIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0acc5e

9 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposbie
/i Tema ypoxa Beero Kontpoabubie IIpakTnueckue II/I[3y‘leHI/ISI Llﬁl()l;l; OBATEIELHEIC
padoThI padoThI pecype

1 MexaHnndeckoe JBHKEHUE. 1
MartepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [IOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTh
[IpssMonMHENHOE PaBHOYCKOPEHHOE

5 nBukeHue. Y ckopenue. CKopocTh 1 bubmmoreka [JOK
MIPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO https://m.edsoo.ru/ff0ad8d4
neuxenus. ['paduk ckopoctu

6 Bxoonas xonmponvnas paboma 1 1
Jlabopamopnas paboma

7 "Onpedenenue yckopenus mena npu 1 1 bubmuoreka [IOK
PABHOYCKOPEHHOM OBUNHCEHUU NO https://m.edsoo.ru/ff0adb18
HAK1OHHOU naockocmu”

8 CBoOoauoe nagenne teia. OIbITH 1
lanunes
PaBHOMeEpHOE ABMXKEHUE TTO

9 oKpykHOCTH. Ilepron u yacrora 1 bu6muoreka [JOK
oOparienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH

10 LleHTpoCTpeMUTENBHOE YCKOPEHHE 1

11 Ilepssiii 3akoH HetoToHa. BekTop 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

CHJTBI
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3aK0HOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3amau o reme «Cuita
YIOPYTOCTH
17 ﬂg&’pgm(’p”aﬂ pac[)ifznlz;lcm u buGnuorexa LIOK
«npecencnie Jce https://m.edsoo.ru/ff0aee28
NPYIHCUHDBLY
bubnuoreka [IOK
18 Cuna Tpemis https://m.edsoo.ru/ff0af738
19 Pemenue 3agad no reme «Cuna bubnuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
2 J"Ygg)opgmoplzaﬂ pa(i(;(;na bubmmoreka [JOK
NIpecenerue Ko ,,m! wenma https://m.edsoo.ru/ffO0af8be
MPEHUsL CKOTbHCEHUS
n | e e o Busmorea 101
Ha. YHpYrocTH. https://m.edsoo.ru/ff0afb8e
TpEeHHS
’ Cuna T}I)KGC;I/I u 3a1<01; izzhéﬁpigig Bubmiorexa [IOK
TATOTCHHA. Y CKOpeHH A https://m.edsoo.ru/ff0af044
TaJICHUS
Ypok-koHpepenus "IBmkeHne Ten
23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneunas cucrema). 'amaktuku"
24 Pemenue 3agau no teme "Cuna but6mmorekxa [IOK

TAKCCTH Y 3aKOH BCEMHUPHOI'O

https://m.edsoo.ru/ff0af5f8
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TAroTeHusI"

[IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
25 :
HesecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepraIbHOW TOYKHU.
AOcom0THO TBEPAOE TEIIO.
26 PaBHOBecue TBépHOI‘O TeJa ¢ Bubmorexa IOK
. o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TspKecTH
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOJIFOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpaOTO TENA C
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LeHnTp TsKECTH
28 Pemenue 3agau mo teme "MOMEHT bubnunoreka LIOK
cuibl. Llentp Tsxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU PabOTE IO
29 Telvfi: "MexaHI/IquII(I))e LLBI/DKegI/Ie bubnnorexa LJOK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
Pemenue 3anay 1mo teme
30 "MexaHI/IqefKoe IBHKEHUE bubmoreka HOK
N " ' https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Wmmynbsc Tena. UMynsc cuibl. 3aK0H
31 COX ZHGHI/ISI HMII J'IB}CIa Yuopyroe u bubmiorexa LJOK
p yiIbed. JTpyr https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOJICHCTBUE
Pemenue 3agau mo teme "3akoH bu6nmnorexa LIOK
32 " :
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096c
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JIBUJKEHHE B IIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 Mexannyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/fob0as4
35 PabGota CHIIBI TSHKECTH, CHITBI bu6nunorexa LIOK

YOPYTOCTH M CHJIBI TPEHHUS

https://m.edsoo.ru/ffO0b0db8
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Jlabopamopnas paboma
«Onpedenenue pabomvi cuivbl mpenus

36 npU pABHOMEPHOM OBUINCEHUU MeNd NO
20PU30HMATLHOU NOBEPXHOCTIUY
37 CBsi3b HEPTUU U padOTHI.
[ToTenuuanbHas 3HEpTUs
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
bubnuoreka [IOK
40 Pewenue sanad https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHoe ABMIKEHHUE U €TO bubnuoreka [{OK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue KouedaHus. bubnuoreka [IOK
BreinyxaeHnasie koyiebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTtuyeckuil U npy>KUHHBIA
MasTHUKH
VYpok-ucciaenoBanue «3aBUCUMOCTh
44 nep noja I(OJ'IJIG6aHI/II71 OT JKECTKOCTH Bubmorexa HOK
P https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChI TPy3a»
45 [IpeBpamenue 3Hepruu npu
MEXaHHUYECKUX KOIeOaHMSIX
Jlabopamopnas paboma
46 «On ideze[/?tue lfc?zcmombl u nepuooa bubmnorexa [JOK
peoere P https://m.edsoo.ru/ffOblaec
KOJIeOAHUU NPYHCUHHO20 MASMHUKAY
Jlabopamopnas paboma «IIposepka
He3a8UCUMOCMU Nepuooa Korebanull bubnuotexa [JOK
47 .
2py3a, N0OBEULeHHO20 K HUMU, OM https://m.edsoo.ru/ffOb197a
Maccol epy3a»
48 Mexanudeckue BoHbI. CBOWCTBA but6mmoreka [IOK

MEXaHHUYECKUX BOJIH. HpO)IOJ'ILHLIe n

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
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IIOIIEPCUYHBIC BOJTHBI

49

Ypok-koHdepenuus "MexaHUYECKHE
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckre BOJHbI"

50

51

52

3Byk. PactipocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTUYECKHUI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IpUPOJIe U TEXHUKE"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

[TonroroBka K KOHTPOJIBHOU pabOTE 1O
TeMe "3aKOHBI COXPAHECHHUS.
MexaHnudeckue KojeOaHus U BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb25f0

55

Koumponvnasa paboma no meme
"3axonwl coxpanenus. Mexanuueckue
Konebanus u 60aHuL"

56
57

58

59

60

QHGKTpOMaFHHTHOG ITOJIC.
SHCKTpOMaFHI/ITHI)Ie BOJIHBI

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "lkana
OJICKTPOMArdHMTHBIX BOJIH.

Hcnonb3oBaHue 31eKTPOMarHUTHBIX
BOJIH JIJII COTOBOMU cBs3U"

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa"
Pemenue 3agau Ha onpeneneHue

YaCTOThbI U JJIMHBI SHCKTpOMaFHHTHOﬁ
BOJIHbI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
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DneKTpOMarHuTHas MpUpo/ia CBETA.

61 CxopocTts cBeta. BonHoBbie cBolcTBa BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsimonuneitHoe
62 pacmpocTpaHeHue cBeTa. 3aTMECHUS BH@HOTeKa HOK
Contitta 1 JTyHp! https://m.edsoo.ru/ff0b3658
3aKOH OTpa)KEHHs CBETA. 3epKalia.
63 Pemenwue 3a1a4 Ha IprMEHEHHE BH@HOTeKa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomnenue cera. 3aKkoH bubmmoreka [JOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
Jlabopamopnas paboma
66 "Uccneoosanue 3agucumocmu yena
npeloMIeHUs C8emo8o20 1yua om yaia
naoenus Ha epanuye "6030yx-cmexno""
VYpok-koupepenius "Mcnonbp3zoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bubmmoteka IIOK
68 JInn3el. OnTryeckas cuiia JMH3bI https://m.edsoo.ru/fob3f2c
69 [TocTpoeHne N300paKeHHI B TUH3AX BH6J?HOTeKa HOK
https://m.edsoo.ru/ff0b444a
Jlabopamopnas paboma
70 "Onpedenenue ¢okycrHoeo bubnuotexa [JOK
PACCMOAHUSL U ONMUYECKOU CUTbL https://m.edsoo.ru/ff0b4206
cobuparowet TuH3bl"
71 Ypok-koHpepeHmus "OnTudeckue bubnuotexa [JOK
JIUH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmuoreka [JOK



https://m.edsoo.ru/ff0b31d0
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Ypok-koupepenrus "eexTo

https://m.edsoo.ru/ff0b4684

73 "
3penus. Kak coxpaHuthb 3peHue
Paznoxxenue 6emoro cBera B CIIEKTp.

74 OnbiTel HetoToHa. Crioskenune bubnuorexa [JOK
CIEKTpaJbHbIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlabopamopnas paboma "Onvimul no

a3nodiceHuro 6enoco ceema 6 CneKm
75 5 BOCNPUSAMUIO YBEeMA NPeOMemos n;fu buGnuorexa LIOK
) https://m.edsoo.ru/ff0cOe2a
Ux HaOIOeHUl Yepe3 yeemogvle
Gunompor”
Ypok-npaktukyM "BosnHOBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHus u qudpaxuus’”

77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u morjonieHne cBera

79 aTOAZOM. KBaHTEHI. Huﬂleﬁanme bubmorexa LOK

https://m.edsoo.ru/ff0c144c
CHEKTPHI

80 Ypoxk-mipaktukym "Habmtonenue bubmuoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa LHOK

A 1 https://m.eds00.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas bubmuoreka [IOK
MOJIENTh https://m.edsoo.ru/ffOc18ac

83 PannoakTuBHBIE TpEeBpaIeHUSI. bubnunorexa LIOK
N3otombl https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau o teme: but6mmorekxa [IOK
"PagnoakTrBHBIE IPEBpaIieHUs" https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmaga
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Ypok-koHpepeHnius "PagnoakTHBHBIE

86 H3JIyYEHHS B IPUPOIE, MECIULIMHE Bubmzorexa HOK
YHCHUA B IPUPOUE, MEAMIHHC, https://m.eds00.ru/ff0c2126
TEXHHUKE
SnepHble peakuu. 3aKOHbI
87 C(;HX paI.{HBeHESI 3aH51 OBOT'O U MacCOBOTO bubmnorexa LIOK
P P https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus cBA3U aTOMHBIX saep. CBsa3b bubmmoreka [JOK
MacChl U S3HEPrUuu https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amau o reme "SnepHeie
peakuu"
Peakuuu cunTtesa u nenenus saep. bubnnorexa [JOK
90 e :
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "Anepuas
91 sHepreTuka. JlencTus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
92 TeMe "DJIEKTPOMArHUTHOE TIOJIE. bubmmnoreka [HOK
DNeKTPOMArHUTHHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBeHus"
93 Hmoeosas konmponvuas paboma
[ToBTOpEeHn Omenue. Ypok-
94 KOOH(b(e)pZH 1?;10116: Km c ’ bubmmorexa [IOK
" PEHI yp 3’ https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpEeHn omenue. Pemenune
95 a(lqe(;iemx T/I’ Egt(l)ecHTlBeHme 3aJ1a4 1mo bubmnorexa [IOK
p " " A https://m.edsoo.ru/ff0c2572
Teme ""TernnoBbie mpolecchl
[ToBTOpenue, o6o0menue. Pemenue
96 vaeTII){LIX I/I, KaqecTBeHHHx 3a/1a4 1o bubmnorexa [IOK
P " A on https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TennoBeIX ABUTaATEICH
97 [ToBTOpenue, o6o0menue. Pemenue bu6nunorexa LIOK

PACUYCTHBIX U KAYCCTBCHHLIX 3a1a4 110

https://m.edsoo.ru/ff0c2b30
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teme "KIIJ[ anekTpoycTanoBOK"

[ToBTOpeHME, 0000MIIEHNE. YPOK-

bub6nmoreka [IOK

%8 KOHq)epeme 1o kypey "CBeToBbIe 1 https://m.edsoo.ru/ff0c2c52
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7 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

13

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYEcKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

14

ONUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tel U (PU3MUECKUE SBICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMUUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEIIMYMHAMH, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeTUUYUH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (hU3NYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl M CBOWCTBA Tell, B TOM
qyucjie€ W B KOHTEKCTE CUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh MPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUH, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemath pacy€THbie 3a1aund B 1 — 2 JMeHCTBUSI, UCITIONB3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBatONINE (GU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBUS 3aJayd 3alMChIBaTh KPATKOE YCIOBUE, MOACTAaBIATh
buznyeckue BeNUYMHBI B POPMYIIBI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJI PEIIeHUs 3a/1a4, OICHUBATh
PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH IMOMOIIU
(U3UYECKUX METOJIOB, B OINHWCAHWHM WCCICIOBAHUS BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUMoTe3y),  pa3iudyarb |
WHTEPIPETHPOBATh TOJYYCHHBIM PE3yJIbTaT, HAXOJUTh OIIUOKH B
XO0JI€ OTIBITA, JENIATh BHIBOJIBI 110 €r0 PE3ybTaTam

1.9

MPOBOAWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(GU3UYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBaTH  IPOBEPSIEMBIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHUs, 3aITUCHIBATh X0/ OMBITA U (HOPMYITUPOBATH BHIBOJIBI




1.10

BBIMIOJHATh NPSMbIE M3MEPEHUsI C HCIIOJIIb30BAHUEM aHAJOrOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATh MOKA3aHUS NMPUOOPOB € YIETOM
3aJTaHHON a0COJIFOTHOW MOTPEITHOCTH H3MEPEHUHN

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C MHCIONb30BAaHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHMUSI, CIIEAYs NPEUI0KEHHOMY IUIaHy,
bukcupoBaTh pPe3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYHMH B BUJIC NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, IENIaTh BBIBOIbI
10 pe3yJbpTaTaM UCCIEA0BaHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBIOJHEHUN MU3MEPEHHI COOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOMU
BEJINYUHBI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢
1a060paTOPHBIM 000PYTIOBaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLMIBI JEUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCMONb3ys 3HaHUA O CBOMCTBaxX  (U3MUYECKUX SIBIEHUM U
HE00X0MMBbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (DU3MUYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HM i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M NyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJIEJIATE MH(OPMALUIO, KOTOpasl SBISETCS HPOTHMBOPEUMBON HIIU
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBINIOJTHEHUH yUeOHBIX 3a/laHui
HAYYHONONYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMALIUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM ITOHATUHHBIN ammapar Kypca
(U3UKH, COMPOBOXK/IATh BHICTYIUIEHUE MTPE3CHTALIUEH

1.19

IIPY BBITIOJTHEHUH y4€OHBIX MMPOEKTOB M UCCIEI0OBAaHUIN pacipeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE
OKPY’KaOIIHX



8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIb30BAaTh IIOHATHA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 33734y B y4eOHYIO, BBIACIATDH
CYyIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) GUZNYECKUX SIBICHUIN

14

ONUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003HaueHHSI ¥ €AUHUIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapuKHd  HM3YYEHHBIX  3aBHCHMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHUS M TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3allMChIBAaTh €ro MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YeHHBIX CBOMCTBa
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (PU3NUYECKHUE BETMYMHBI: HA OCHOBE aHaIU3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (HOPMYIIBI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadyeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOJ0B, UCITIOJIb3Yys OITMCAHHUEC UCCIICAOBAHUS, BBIACIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKaA
MMPOBEACHUA UCCIICAO0OBAaHMA, ACJIaTh BBIBOABI

MIPOBOAMTH OIBITHl IO HAONIOAEHUI0 (U3NYECKUX SBICHUN WM
¢usmueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYIUPOBATH BBIBOIBI

1.10

1.11

BBITIOJHATE IMPAMBIC H3MCEPCHHUA C HMCIIOJIB30BAHUEM aHAJIOT'OBBIX
nprOOpPOB U JATUYNKOB (PU3HUECKUX BEIHYUH, CPABHUBATH PE3YIbTAThI
HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCJCJAOBAHUE  3aBUCUMOCTH  OJHOW  (PU3HYECKOU
BEJIMYMHBI OT JPYIOM C HCHOJIB30BAHUEM MPSIMBIX H3MEPEHUN:



1.12

IUTAHUPOBATh HUCCIEOBaHHE, COOMpaTh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cilenysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TrpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIETOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUpaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE
BEJIMYUHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢
71a00paTOPHBIM 000PYI0OBaHUEM

XapaKkTepu30BaTh MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA HX OIMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA U HEOOXOIUMbIE
(du3nuecKkre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHbBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DJIEKTPUYECKUX TETMed C MOCIeAOBAaTeIbHBIM U MapauIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAUYCHUS
DJIEMEHTOB JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HM i obOecriedeHusl 0€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIISATH MOUCK HHPOPMAIH (DU3HUECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUW W MYTEM CpaBHEHUS
JIOTIOJIHATENFHBIX HCTOYHUKOB BBIJACIATH WH(GOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOM

1.18

UCMOJb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HAy4dHO-
MNOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl cetd MHTepHer; BiageTh NpuUEMaMHU
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAILMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE 1 KPATKHUE YCTHBIE COOOIEHUS,
0000m1as uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
COJepXKaHUsA, B TOM 4YHUCIE MYyOJIMYHO MPEACTaBIATh PE3YIbTATHI
MIPOEKTHON WM HCCIEN0BATENbCKOM JIEATENbHOCTH, IMpPH 3TOM
rpaMOTHO HCIHOJb30BaTh HM3Y4YEHHbIM MOHATUHHBINA ammapar Kypca
(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTalluel

P BBITIOJIHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3HUECKUX
MIPOLIECCOB PaCHpPEeNITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ B JEATENbHOCTh TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  TMPOSBISIE  TOTOBHOCTh
pa3pemniaTb KOHQIUKTHI
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pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIACIATDH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) GUZUYECKUX SIBICHUIN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIHWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCHMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3Ysl HW3YYEHHBIE 3aKOHbBI, IIPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHChIBaTh €ro0 MaTEeMaTU4YeCcKoe
BBIPAKECHHUE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX IIaroB C IMOMOIIBI0 2 — 3 W3yYEHHBIX CBOICTBa
(du3HUeCKHX SABICHUH, GU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemats pacuéTHble 3adadd (omMparouiecss Ha cucTemMy u3 2 — 3
YpaBHEHUM), UCIONB3Yys 3aKOHbI H  (OPMYJIbI, CBSI3BIBAIOIINE
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL peleHusl, MPOBOJIUTh PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAUYCHHUS (PU3HUECKON BETMUNHBI

1.8

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~IGCKI/IX MCTOAOB, MCIIOJIB3Yys OMMMCAHUEC HCCIICIO0BAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH
PE3YIIbTAThL Ha6HIOI[eHHﬁ " OIIBITOB

1.9

MPOBOJNTH OIBITHl M0 HAOJIOMCHUI0 (U3NYECKUX SBICHHA WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOJUTh MpPH HEOOXOJUMOCTH CEPUI0 TMpPSMBIX H3MEPEHHUH,
ompenensis CcpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba
U3MepeHus (U3MEPUTENBHOIO Ipubopa)

MPOBOJUTHh HCCIENOBAaHWE 3aBHUCHUMOCTEH (DM3WYECKUX BEJIHYUH C
UCMOJIb30BAaHUEM TMPSMBIX HW3MEPEHUil: IUIAHUPOBATh MCCIIEOBAHUE,



CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHUpPOBaTH pe3ylbTaThl
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEIUYMH B BHJAC TaOIHIH
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIeIOBAHUS

1.12

NPOBOAWTh  KOCBEHHbIE  HM3MEpPEeHHs  (U3NYECKUX  BEIIUYMH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh W3MEPEHHUs, Cleays MpPeJJIOKEHHON HWHCTPYKLHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 33JJaHHON NOTPEITHOCTH U3MEPEHUI

1.13

1.14

coOmofaTh MpaBWJa TEXHUKH Oe30MmacHOCTH Ipu pabore ¢
71a00paTOPHBIM 000PYI0OBaHUEM

pa3nuyaTth OCHOBHBIC NMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJIAaHETapHAsi MOJENb aTOMa, HYKIOHHAs
MOZEJIb aTOMHOTO AApa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXoIuMble
¢uznyecKkne 3aKOHOMEPHOCTH

UCIIOJB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYECHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHUUYECKUX
3aj7a4, ONTUYECKUE CXEMBI ISl TOCTPOSHHSI N300paKEHHIA B MJIOCKOM
3epKajie ¥ cOOMparoLIe J1H3e

1.17

OPUBOAUTH MNpHUMEPHl (HAXOAMTh HMH(OpPMALUI0O O MpuUMepax)
MPAaKTUYECKOTO UCTOIh30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30IacCHOCTH TMpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U
cO0JTI0JIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollel cpesie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETU
NuTtepuer, caMocCTOSTENbHO (OPMYIHPYST TOUCKOBBIM  3armpoc,
HAaXOAUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIBHBIX
HMCTOYHUKOB

1.19

UCMOJNb30BaTh NpPU  BBIMOJHEHUM YYeOHBIX 3aJaHMi  Hay4dHO-
MOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHer, BimageTh INpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAILMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

cO31aBaThb COOCTBEHHBIE IMHCbMEHHBIE H YCTHBIC COO6HICHI/I$[ Ha
OCHOBe HH(pOpPMAlMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UUECKOrO
coJlepKaHusl, MyOJIMYHO TPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  TPaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN anmnapar U3y4aeMoro pasjaeia
(GU3MKH W CONMPOBOXKJATh BBICTYIUIEHHWE NpE3CHTAlMed ¢ yd&ToM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

IIPpU BBITTIOJIHCHUHN yqe6HBIX IMPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ (1)I/ISI/I'-IGCKI/IX
poneccoB pacupCaAciIATb 00513aHHOCTH B rpymnmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJadyaMHi, CJICIUTb 3a BBIIIOJJHCHHUCM IIJIaHa
HeﬁCTBHﬁ 151 KOPPCKTUPOBATH €ro, aJICKBATHO OLCHUBATHb



COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE  B3aUMOJCHCTBUE,  MPOSIBISASE  TOTOBHOCTH
pazpemiaTb KOHQIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

1.2

1.3

Puszuka — Hayka O Ipupoje. SBieHus npUpOABL.
dusnyeckue SBICHUA: MEXAHWYECKHE, TEIUIOBBIE,
JNEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBbIE

@dusnueckue BeIMUUHBL. V3MepeHne  (PHU3UUECKUX
BenuunH.  Dusnueckue  npubopsl.  [lorpemHocTs
U3MepeHuil. MexxayHapoHast CUCTEMA €IMHULL

EcTtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIIBUKCHHE THIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTEe3, OOBSICHEHUE
Ha0JII01aeMOr0 SIBJICHUS

1.4

1.5

Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH

[TpakTuyeckune pabOTHI:

H#HH##Par###l13mepeHne pacCTOSHUM.
##HPar###13meperne 00bEMa KHUIKOCTH W TBEPAOTO
Tena.

#H#Par###0OnpeneneHue pa3sMepoB MaJlbIX TeJl.
###Par#H#13mepenue  TemmepaTypsl IpU  TTOMOIIH
KHUJIKOCTHOTO TEPMOMETpPA U AATYHKA TEMIIepaTypbl

INEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA

2.1

2.2

2.3

###Par##CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOCHHE BEIIECTBA

###Par###/lpiokenne  dvactunr  BemectBa.  CBS3b
CKOpOCTM  JBIJKEHMsSI 4acTUI[ C  TeMIepaTypoil.
BbpoyHnoBckoe nBuxenue, mupdysus

B3anMmoeiicTBre 4acTHIl BENIeCTBA: MPUTHKEHUE U
OTTAJIKMBAHUE
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2.5

2.6

##H#Par#H# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE
ra3oB, )XKMJIKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tel.
BzanmMmocBs3n MCKOY CBOMCTBaAMH BCIICCTB B pPa3HbIX
arperaTHpIX COCTOSIHUSAX W MX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTiueckue paboThI:

#HH#Par###Onenka nuameTpa atoMa METOJIOM DSJIOB (C
ucrnonb3oBanueM Gororpadmii).

HHHPar###ONBITl 10 HAOMIONEHWIO  TEIJIOBOTO
paciMpeHusi ra3oB.

#HHHPar###ONBITEl O OOHApY)KEHHIO JEUCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI



3.1

3.2

3.3

3.4

Mexanuueckoe NIIBIDKECHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBUKEHHE

#HH#Par###CropocTsb. Cpenusis CKOPOCTh npu
HEPaBHOMEPHOM JBIDKEHHH. Pacdyér mytu u BpeMeHH
JBHKCHUSA

SBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
Tel KAaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBHKEHUS TEll.
Macca kak Mmepa HHEpTHOCTH Tea

###Par####lnotHocTs BemiecTBa. CBSA3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eluHUIIEe 00BbEMa BelllecTBa

3.5

Cuna kak XapaKTEPHUCTHUKA BSaHMOHeﬁCTBHH TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIbIO JUHAMOMETpA

3.7

3.8

#H#HPar###SIBnenne TAroTeHus M cuia TsokectH. Cuia
TSKECTU Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHUE CKOJBXKEHUS W TPEHUE TOKOSL.
TpeHue B IpUpOJIC U TEXHUKE

3.9

3.10

3.11

#H##Par###Cnoxenne CuJl, HaMpaBiICHHBIX I10 OJHOU
npsiMoil. PaBHOAEMCTBYIOIIAs CUIT

[IpakTuyeckune pabOTHI:

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBH)KCHHS
(wapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMOOMNI M Tak pjanee). OnpeneneHue cpenHei
CKOPOCTH CKOJIbKEHMSI Opycka WIM IIapuka 10
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IUIOTHOCTH
TBEPAOTO Tena. OnpIThI, JIEMOHCTPHPYIOILIME
3aBUCUMOCTb DPACTsDKEHUs (nedopMalvu) NPYKUHBI OT
NPWIOKEHHON  cuibl.  OMNbBITEL, JAEMOHCTPUPYIOIIKE
3aBUCUMOCTB CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella U
XapakTepa COIPHUKACAIOIIMXCS IOBEPXHOCTEN
Pusuyeckue SBICHUA B IIPUPOJE: NIPUMEPHI ABUKEHUSA C
Pa3IMYHBIMHM CKOPOCTSIMU B KMBOW M HEXWBOW MPUPOJIE,
JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ AUHaAMOMCTpP, MOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenune TBEpAoro tena. CrocoObl yMEHBIIEHUS U

41 YBEJIMUCHUS JTABIICHUS

492 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
TEMIEPATYPhI

43 [lepenavya naBrneHus: TBEPABIMU TEINAMU, KUAKOCTIMU U
razamu. 3akoH [lackains. [TneBMaTHYeCKHE MAIIIMHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.

4.4 IMuapocratndeckuit mapagokxc. CooOmaronmecs cocybl.
['unpaBnuyecKue MEXaHU3Mbl
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb

4.5 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT

TOppI/I‘-IeJ'IJ'II/I. 3aBHCHMOCTD aTMOC(I)epHOl"O JaBJICHUA OT



BBICOTHI HaJl YDOBHEM MOPS

4.6

4.7

4.8

4.9

Uzmepenune armocdepHoro naasneHus. llpuGopel s
U3MEpEHUs aTMOC(HEPHOTO JAaBIICHUS

JleficTBHe KUAKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
Teso. BelTankuBaromas (apxumenoBa) cuila. 3aKoH
Apxumena

[InaBanue Tten. Bo3ayxomnnaBanue

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
0o0béMa MNOrpyKEHHOM B JKUIKOCTb YacTH TeJja.
OmnpeneneHre BhITAIKMBAIONICH CUJIbI, TEUCTBYIOIIECH Ha
TEeno,  MOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITH,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKUBAIOIICH
CWJIbI, JIEHUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKUIKOCTH. KonctpynpoBanue apeoMerpa WJIN
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OlpeAelieHne €€
Ipy3010AbEMHOCTH

4.10

dusnueckue  SABICHUS B TNPUPOJC.  BIUSHHC
aTMoc(hepHOro aBJICHUS Ha KUBOW OPraHU3M, TUTABAHUC
pBIO
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TexHUYeCKHUE YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJONpPOBOJA, TI'MJPaBIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAcoC,
apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHnueckasi MOILIHOCTb

53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
10cKocTh. [IpaBuio paBHOBecHs pblyara

5.4 [IpumeHeHne mpaBuia paBHOBECHUS pbldara K OJIOKY
«3omotoe  mpaBuso»  MexaHuku.  Koadduument

5.5 MOJIE3HOTO necTBus MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnnanbHas 3HEPTUHU Tea, HOJHATOrO HaJl 3eMIEM

o.7 Kunernueckas sHeprus

58 [TonHast mMexaHHuYecKas SHEprHs. 3aKOH H3MEHEHHs U
COXpaHEeHMsI MEXaHNYECKON IHEPTHH
[TpakTiueckue paboThI:
#H#Par###Onpenenenue  paboOThl CUJIBI  TPEHUS TpHU

59 pPaBHOMEpPHOM JBM)KEHHHU Tella 10 TOPU3OHTAIBbHOMN
nosepxHoctu. MccnenoBaHue yciaoBHM — paBHOBeCHs
ppiuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.
M3yueHne 3aKkoHa COXPaHEHUSI MEXaHUUECKOW YHEPTUU

5.10 @dusuyeckue SBICHHUS B MPUPOJE: pblYard B TeElE



YCIIO0BEKa

TexHuueckue YCTpOMCTBA: pblyar, TMOJBUXHBIA U

5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
pasiena JJ1eMeHTa
TEIUJIOBBIE SABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOpUM CTpOEHHUs BemiectBa. Macca U pa3mepsl
MoJsieKyl.  OmbITbl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MIOJIOKEHMSI MOJICKYJISIPHOKUHETUYECKON TeOpUH
Mognenn  TBEpAOro, JKUAKOIO U Ia3o000pa3HOro
6.2 cocTossHuM BemlecTBa. Kpucramnuueckue u amopgHsble
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUun
6.4 CmaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacupeHne 1 cKaTHe
6.6 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO
TEIJIOBOTO IBMYKEHMSI YaCTHUI]
6.7 Buytpennss sueprusa. CrnocoObl N3MEHEHUsI BHYTPEHHEH
' SHEpIuu: Temsonepeaya U copepiieHue padoThbl
6.8 Bunsl Tenonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
6 U3Jy4yeHue
6.9 KonnuectBo  TeruoThl.  YaenbHas — TEIIOEMKOCTh
' BEIIIECTBA
6.10 TenmooOMeH u TeIuIoBOoe paBHOBecHE. YpaBHEHHE
TEIIOBOro OanaHca
6.11 [1naBneHue U OTBEpEBaHNE KPUCTAININYECKUX BEILIECTB.
VY nenpHas TEMI0Ta IUIABICHUS
[TapooOpazoBanne ¥  KoHAeHcauus. Vcmapenue.
6.12 Kunenue. VYpaenbHas  Temiota mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxHocTh Bo3iyxa
6.14 OHeprus ToIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpunnumner  pabotel  TermoBbix  asurarenein  KIIJ]
6.15 TEIUIOBOTO ABUTrareis. TernsoBble ABUraTeld U 3alluTa
OKpY’KaroIlel Cpe/ibl
6.16 3aKOH COXpaHEHHUs U MPEBPAILIECHUS JHEPTUHU B TEILIIOBBIX
rporeccax
[IpakTuueckue padbOTHI:
6.17 .
#HHPar##H#OnpITel 10 OOHAPYXKEHUIO JIEHCTBHUS  CHJI




6.18

6.19

MOJICKYJIIPHOTO MPUTSHKEHUS.

#H#HPar#H##ONbITEl 10 BBIPALMBAHUIO  KPUCTAJIJIOB
MTOBAapEHHOM COJIM WJIM caxapa.

#HHHPar###OnpiTel 110 HAONIOAEHHMIO  TCIJIOBOT'O
pacIIMpEeHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEII.
###Par#H#Onpenenenue naBieHUsl BO3yxa B OallJloHE
HIIpuIa.

HHAPar###0nbITbl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH
JABJICHUS BO3JyXa OT €ro oO0béMa M HarpeBaHUs WU
OXJIAXKICHMSL.

#H##Par###1IpoBepka TUNOTE3bl JUHEHHON 3aBUCHUMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIlepaTyphbl.

#HH##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPTUU Tela B pe3ylbTaTe TEIUlonepenaud u padoThl
BHEIIHUX CHUJI.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa IpH
CMEIIMBAHUH XOJOJIHOW U rOpsYEr BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METaJUTHYECCKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTU
BEIIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHONW — BIAXKHOCTH
BO3/TyXa.

###Par#H#Onpenenenue yneabHONW TEIJIOTHI IJIaBJICHUS
JIbJ1A.

dusnyeckue SBICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSDKEHWE W KalWULIPHBIE SIBJIEHUS B IPHUPOAE,
KpUCTaJJIbl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,
WHesl, CHera.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

3HeKTpH3aHI/I${ TCII. I[Ba poda 3JICKTPUYICCKHUX 3apA 0B

7.2

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aPs1I0B U PACCTOSIHUS MEXK/TY TEJIaMH)

7.3

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
nons. IIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha Ka4eCTBEHHOM YPOBHE)

7.4

Hocutenn osnekrpuueckux 3apsgoB. DJIeMEHTapHbIN
anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHMKY 1
JADIIEKTPUKH



7.5

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS

7 3IEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA
Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax

78 Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE
HaIpshKEHUe

79 ConpotuieHue MPOBOJIHUKA. VneabpHOE
COIIPOTHBIICHHUE BEILIECTBA

7.10 3akon OMa Jis yyacTKa [enu

711 [locnenoBarenpHOE W HapajUIeNbHOE  COEOUHEHUE
MIPOBOIHUKOB

712 Pabota W MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
Jxoyinsa — Jlenna

713 DNeKTpUYeCKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
sHepruu B ObITy. KopoTkoe 3aMbIkanue

714 [TocrossuHble MarHuThl. B3auMopnencTBuE MOCTOSHHBIX
MAarHuTOB

715 MarnutHoe mnosne. MarHutHOoe 1oNe 3eMiid U €ro
3HAUYEHME JUJIS )KU3HU Ha 3emiie

716 OmneiT Dpcrena. MarHuTHoE Moje 3IEKTPUYECKOTro TOKa.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

717 9J‘IeKTpO,I[BI/IFaTCJ'ILv MOCTOSIHHOTO TOKa. I/IcrvlonL3OBaHHe
AJIEKTPOJIBUTATENIEl B TEXHUYECKHX YCTPOMCTBAX MU Ha
TpaHCIopTe

718 Oneitel  @Papages.  SIBieHHe  2IEKTPOMArHUTHON
neaykuuu. [Ipasuino Jlenna
DNeKTpOTeHepaTop. Cnioco0mI MOJTY9CHUS

7.19 JIEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITHl 0 HAOTIOJCHUIO DIEKTPU3AIUU TN HHIYKIUEH
Y TIPU CONPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DIIEKTPUYECKOTO TOJIA Ha
MIPOBOTHUKY U JUDJICKTPUKH.
COopka u mpoBepka pabOTBl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

720 N3mepenue u peryaupoBaHue CUITBI TOKA.

N3mepeHue u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, HIYIIETO Yepes3
pEe3UCTOpP, OT CONPOTUBIIEHUS PEZUCTOPA U HAIPSIKEHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD
BJIEKTPUYECKOTO CONMPOTUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLLA/IH TOTIEPEYHOr0 CEUEHUS U MaTepHUaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUA TIpU




7.21

1.22

MOCJIEIOBATEIbHOM  COEIMHEHUHM JBYX DPE3HCTOPOB.
IIpoBepka mpaBuia Ui CHIBL TOKA IPH MapajuIeIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  paboOThI
JIEKTPUYECKOrO0  TOKA, UAYILEro 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — 3JIEKTPHUUYECKOrO0  TOKa,
BBIIEIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYILEro 4Yepe3 JIAMIIOUKY, OT HalpsyKeHUs
Ha Hell. Onpenenenue KIT/I narpesarens. MccnenoBanue
MarHuTHOI'O B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHUTOB.
I/ISY‘-IGHI/IG MAarauTHOIO 1OJIS MMOCTOSAHHBIX MArHUTOB IIPpU
ux oObeauHeHUM U pasjeneHud. VcciepoBaHue
JEHCTBUS AJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOIIME  3aBHCHUMOCTb  CHJIBI
BSaI/IMOHGfICTBI/IH KaTylmlKyu ¢ TOKOM U MaroiuTa OT CHJIbI
TOKa M HaIpaBleHUs TOKa B Karymke. 3yuenue
I[GI\/JICTBI/UI MAarovMTHOIrO I0Ji1 Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
JIIEKTPOBUTATEIS. N3smepenne KII
3JIEKTPOJBUIATENIbHON  YCTAHOBKH. OnbIThI o

HUCCICIOBAaHUIO ABJICHUA 3JICKTpOM8,I‘HHTHOfI HHAYKIUU:
HCCICOOBAHUC W3MEHEHMN 3HAUCHUS U HaIlpaBJICHUA
HHAYKIOIUMOHHOI'O TOKa

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJISA AJIs )KM3HHU Ha 3emJie, MOJIsIpHOe
CUSIHUE

TexHudeckue yCTpPOWCTBA: D3JIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruH,
AJIEKTPOOCBETUTENIFHBIE  TIPUOOPHI,  HArpeBaTeNbHBIC
ANEKTPONPUOOPHI (mpumepsI), ANEKTPUUYECKUE
MPEOXPAHUTENHN, DJIEKTPOMArHUT, ODJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKA, FeHePaTop MOCTOSHHOTO TOKa

9 KJIACC
Kon
pasIena Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHUS
MEXAHUWYECKMUE ABJIEHUA

81 Mexanuueckoe JBIMKeHHE. MarepuaiabHas —TOYKa.
Cucrema orcuéra

8.2 OTHOCHUTEIBFHOCTh MEXAHUYECKOTO JIBIKEHUS

8.3 PaBHOMEpHOE NMPSMOIMHEHHOE TBHKCHHE

8 ###Par##HepaBHoMepHOE NMPAMOJIMHENHOE TBUKEHHE.

8.4 Cpennsis ©  MIHOBEHHas CKOpPOCTh Tela  MpHU
HEPaBHOMEPHOM JIBHKCHHUU

85 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
JIBYDKEHUE

8.6 #H#HPar###CeooonHoe manenne. OnblTel [ aauies




#H##Par###PaBHOMEpHOE JBMIKEHHUE TI0O OKPY>KHOCTH.

8.7 [lepuon u yacrora obOpamenus. JluneitHas u yrioas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe

8.8 [TepBrriii 3akoH HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akon HeroToHa

8.11 HH##Par###] [puHIUTT CYTIEPIIO3UITUN CHUT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuna TpeHus: cuiaa TPEHUS CKOJBXEHMUS,
CHUJIa TPEHHUS MTOKOSI, IPYTHE BUBI TPCHHUSI

8.14 #H##Par###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHHUS

8.15 Iewxkenne  miaaner  Bokpyr  Comuma.  Ilepsas
KocMu4eckasi ckopocTb. HeBecoMoCTh U meperpy3ku

8.16 PaBHOBecue maTepuanbHON TOUKH. AOGCOTIOTHO TBEPAOE
TEIOo

817 H#H##Par####PaBHoBecrue TBEPIOTO TeNla C 3aKPEIUIEHHOU
ocblo BpatieHus. MomeHT cuibl. LleHTp TsxecTu

8.18 Nmnynsc Tena. U3menenne ummynbca. MIMmnyibsce cuisl

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 #H#HPar##PeakTuBHOE JIBIKEHHUE

8.21 Mexanunueckas paboTa U MOIITHOCTb

827 PaGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
SHEPTUuu U paboThl

8.93 [lorennmaneHast dHEpPrus Tena, MOJHATOTO  Hax
MIOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHuManpHas SHEPTUs CKATON IPY>KUHbI

8.25 ###Par###KHPeTHHeCKaH sHeprua.  Teopema 0
KHHETHYECKOW DHEPTUU

8.26 ##HPar##H#3akoH coxpaHeHHs] MEXaHUIECKOH SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIA JBWKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue ycKOpeHUsl Tella IpU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAaKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM

8.27 JIBUKEHUHM 0€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS

KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpManbHOro JaBieHus. OmnpenencHue
KodpduuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU TpyKuHbL. OmnpeneneHue padOTHl CUIIBI
TPEHUS. TpU PABHOMEPHOM JIBIDKEHMM Tejla IO
TOPU30HTANIbHOM MoBepXxHOCTH. Ompenenenue padOTHI
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CHJIBI YIIPYroCcTH pu noabéMe rpysa c
HUCHOJB30BAHUEM  HENOABMIKHOTO UM  MOJIBUXKHOILO
OJIOKOB

dusndyeckue SBJICHUS B Ipupoac: MPUIUBBI U OTJIUBEIL,

8.28 nBukeHue IutaHeT COJIHEYHOM CHUCTEMBl, pEaKTHBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
8.99 Texnudeckne  ycTpoicTBa:  CIHMIOMETp,  JATYUKU

10JIO’KEHHUS], PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU
KoJIe0aHUM: Iepuo/J, YacTOTa, aMILJIMTY1a

9.2

Maremaruueckuit u IIPY’KUHHBIN MasiTHUKHU.
[IpeBpaliieHre SHEpruy Npu KojaedaTeIbHOM JBHKEHUH

9.3

9.4

3aryxaromue KosieOanusi. BbiHyXaeHHbIE KoyeOaHUs.
Pe3onanc

Mexannueckue BOJHBL. CBOHCTBA MEXAHHYECKUX BOJIH.
[IponosnbHBIE U TMONEpeyHble BOJHBI. J[MHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHM4EeCKHE BOJIHBI B
TBEPJIOM TeJI€, CEMCMUYECKUE BOJTHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

WHubpa3Byk U yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MaTEeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl UM Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHMi
MOJBENIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjeOaHMi
NPYXHHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cB0OOIHOTO MaieHUs

9.8

dusnyeckue ABJICHUSA B NPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUYECKUE BOJHBI,
LIYHaMH, 3XO0

9.9

TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIIOIb30BaHUE
YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI.

10.1 .
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana >1eKTPOMarHUTHBIX BOJH

103 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.
BonHOBBIE CBOWCTBA CBETA
[IpakTuyeckue pabOTHI:

104 N3yueHne CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C

MTOMOIIBI0 MOOUIIBHOTO TenedoHa



dusnueckue SBIEHUS B NpUpoAe: OHOIOrHyYecKoe

10.5 neiicTBre BUJUMOTO, yIABTPapUOIETOBOTO u
PEHTIE€HOBCKOT'0 U3JTy4eHUH

106 TexHuueckue YCTpOMCTBA: _ Hcnonp3oBanne
JIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U

CBETOBBIE SBJIEHU A

111 JlyueBast monenb cBera. MicTouHuMKM cBeTa

11.2 [IpssMONMHENHOE pacIIPOCTPAHEHHUE CBETA

113 Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs
cBeTa

114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
[TosHOE BHYTpEHHEE OTpakeHUE CBETa

11.5 Jlunza. Xop ydeii B IMH3E

116 Ontuueckast cucrema ¢oroannapara, MHUKPOCKONa H
TeJecKoIa

117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
JaJIbHO30PKOCTh

118 Paznoxenue Oenoro cBera B cnektp. OnbiTel HetoTOHA.
CrnoxeHue crekTpajabHBIX 1IBETOB. Jlucnepcus ceeTa
[IpakTuyeckue paboOTHI:

#HH##Par###lccnenoBanue 3aBUCUMOCTH yriia
11 OTpa)KEHMsI CBETOBOTO JIyya OT yrJjia MajJeHusl.

##H#Par#H##113yuenue  XapakTepUCTHUK  M300paykeHus

IpeaMeTa B IJIOCKOM 3epKalle.

#HH#Par####lccnenoBanue 3aBUCUMOCTH yriia

IIPEJIOMJIEHUST CBETOBOIO JIyda OT yIVIa IaJeHUs Ha

IPaHULE «BO3JIYX — CTEKJIO.

11.9 .
##HPar##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.

##HPar###Onpeniennenne  (POKYCHOIO pacCTOSHUSL U
ONTUYECKOM CUJIbI COOMpPAIOIIEH JTUH3BI.
#HHPar##H#OnbITEl 110 pa3oXeHuto Oeroro ceera B
CHEKTP.

#HHPar##H#OnbITHl 10 BOCIPHUATHIO I[BETa HPEIMETOB
IIpHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIBTPHI
®dusnyeckue sBIeHUS B npuposne: 3aTMeHus ConHua u

11.10 JIyHbl, 11BE€Ta TeN, ONTHUYECKHE SIBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUpax)

11.11 Texauueckune YCTPOMCTBA: OYKH, IIEPUCKOII,
¢doTroanmnapar, ONTHYECKUE CBETOBOIbI

KBAHTOBEBIE SABJIEHUA
121 Omwitel Pezepdopna w mimanerapHass MOJenb aToma.
Mogens aroma bopa
12 122 Hcnyckanne M MorjoueHue cBera aToMoM. KBaHTHI
' JIunenyaTble CIIEKTPHI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
12.4 Ctpoenne atomHoro sapa. HyknoHHas wmonenb




aToOMHOTO siapa. M30Tomnbl

PanuoakTtuBHble npeBpaiueHus. llepuon momypacmana

125
aTOMHBIX sJIEP
126 SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M
MacCOBOI'0 YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. VcTouHuku sHepruu
ConHua u 38€311
129 Snepnas _ DHEpreTHKa. JlelicTBMEe  palMOAKTHUBHBIX
U3ITYYCHUN Ha KHUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
Habmtoienne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3ITyYCHUSI.
HccnenoBanne TpeKkoB: M3MEPEHHE SHEPTHMU YACTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
N3mepenue pagroaktuBHOro hoHa
Ousuyeckue SBIEHUS B MPHUPOJAE: ECTECTBEHHBIM
pazMOaKTHBHBIH ¢oH, KOCMHUYECKHE Ty4H,
12.11 paAMOaKTUBHOE U3JIy4YeHHE MPUPOTHBIX MHUHEPAJOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
YeloBeKa
1212 Texuuueckue yCTpoiicTBa: CHEKTPOCKOTI,

VHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeld poaun (U3MKM B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHH, 00 3BOJIIOLHUU
(GU3MYECKUX 3HAHWUN W UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTHUHE MHpa, O BKJIAAE POCCUICKUX M 3apyOEKHBIX YUYEHbIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUDA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BELIECTBA, O (PU3MUECKON CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3InyaTrh SBICHUS [0 ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE Paclio3HaBaTh MPOSBICHUE U3YyYEHHBIX (U3MUECKUX SBICHUM
B OKpYXalOIIeM MHpE, BBIACHAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HAKH)

Binianenne ocHOBamMu IOHATUHMHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKU M HMCIOJIb30BAaHUE WX I pPElIeHUs Y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBa Ted, (U3NYECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJIB3YsI (PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘-I€CKI/IG SIBJIICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCIINMYHHBI

Brnanenne ocHoBaMHM METOJOB HAay4yHOrO TO3HAHUSA C Y4ETOM
coOrofieHHsl MpaBuil 0€30MacHOro Tpyjaa: HaONtoleHue (PU3NYECKUX
SIBJICHUM

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, OMUCBHIBATH XOJ
OTIBITA U 3AIMCHIBATh €T0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
IPOBE/IEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (U3NUECKUX BETUUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIILHO CcOoOMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY [0 HHCTPYKIIMH, BBIYMCIATH
3HAYCHHE BEIIMYMHBI W aHAIU3WPOBAThH IOJYUYEHHBIE PE3yJIbTAaThl C
y4€TOM 33JaHHOM MOTPEIIHOCTH PE3YNNbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIbHYIO yCTAaHOBKY |
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTaBIAThH
MIOJTyYCHHBIC 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpauKOB, YUUTHIBATh MOIPEIIHOCTH, JIEJIaTh BHIBOJIBI 10 pe3yIbTaTaM
MCCIICTOBAHHSI

[TonnmMaHue  XapakTepHBIX  CBOMCTB  (DM3MUYECKHUX  MojeseH




(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, )KPII[KOCTeﬁ u TBépI[BIX TCJI, IJIAaHCTApHAasA MOIACJIbL aTOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO S/ipa) ¥ yMEHHUE MPHUMEHSATh WX IS
00BsICHEHUS] (PU3NUECKUX MPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucjlie€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISTh NPUUMHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX
SBIICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

YMmenue pemarth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBaOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBHC 3aJayu,
BBISIBJIATH HEAOCTAIOLIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIE JUIsl €€ pelIeHMs], UCI0Ib30BaTh CIPABOYHBIE JAHHBIE,
OPOBOJUTH PACUYETHI U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MYECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh
(bu3n4ecKoil BEeTMUMHBI, IOJIyY€HHOM! IPHU pEIIeHUH 3a/1a41

YMeHue XapakTepu3oBaTb IPUHUMUIBI  JECHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX NPHOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (DU3MYECKUX SBICHHUA M HEOOXOoAuMble (QHU3UUECKUe
3aKOHOMEPHOCTHU

10

11

YMeHue HuCnojbp30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
NOBCEAHEBHOM kKM3HM 111 oOecrneyeHHss ©O€30HacHOCTH NP
oOpamieHUd ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/10pOBbsI U  COONIONEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHHUS B OKpYXKalolled cpele; [OHMMaHUue
HEOOXO/MMOCTH TMPUMEHEHHs JOCTHKEHMH (UMK U TEXHOJIOTUH
JUISL palfMOHAJIbHOTO MTPUPOI0NIOIB30BaHUS

OnelT moMcKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpMaLUU
(GU3NYECKOro COAEp)KaHUs C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATH JOCTOBEPHOCTH
NOJYy4eHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaTh  IpPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JHUTEpaTypy
(GU3UYECKOTO CONIEP)KAaHUS, CIIPAaBOYHbIE MaTepuajbl, PECYpChl CETU
WnutepHer; BiajgeHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE€ UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe aBmkeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
OTHOCUTETHHOCTD JIBHKECHUS
PaBHomepHoe u HepaBHOMepHOE JBIKeHHE. Cpennsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE mpsMoONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMCHH B CIy4ae PABHOMEPHOTO MPSIMOJMHEWHOTO JIBHIKEHUSI:
13 x(t)=x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsl TPOEKIHH CKOPOCTH, TPOEKINH
MepeMenIeHNs, TYyTH, KOOPIWHATHI TMPU PABHOMEPHOM TPSIMOJMHEHHOM
JIBUKCHHUH
3aBHUCHUMOCTh KOOpPJIMHATBl Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sy =vy = f+ay = ;
2
DopMynbl JUISI TPOCKIIUU TEPEMEIICHUS, MPOCKIUU CKOPOCTH M IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
2
1.4 .5]_(r]=001_-r+a].-?.
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - Ul.'fz =2HISI
I'padykr 3aBHCHMOCTH OT BPEMEHH IS TPOCKIUU YCKOPEHUS, IMPOCKIIUU
CKOPOCTH, TPOEKIUU TMepeMelIeHUsl, KOOPJAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBH)KCHUN
CBobomnoe manenune. DopMysbl, OMUCHIBAIONINE CBOOOJHOE MMaJIEHUE Teja TI0
BEepPTHKANM (JIBW)KEHHE Tejda BHU3 WM BBEPX OTHOCUTENIBHO TOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHS,
MPOEKIIMA CKOPOCTH M KOOPAHWHATHI TPH CBOOOJHOM TAaJ€HHUU Tela IO
BEPTHKAH
CKOpoCTh PaBHOMEPHOTO JBIDKEHUSI Tela MO OKpYXHOCTH. Hampapienue
CKOPOCTH.
®dopmyna I BBIYUCICHUS CKOPOCTH YEpPe3 PaguyC OKPYKHOCTH U TIEPUOL
oOpareHus:
1.6 Y 2R
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue NEHTPOCTPEMHUTEIHLHOTO
yckopenusi. @opmyiia sl BBIUUCIEHUS YCKOPEHUS:



“WSR
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIleHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. Popmyiia il BBIYUCICHUS INIOTHOCTU:
m

1.7 P=7
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenue nnepuuu. Ilepsoiit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJI0
BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
1.11 Fya=-F
Tpenune nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJYJIS CUIIBI
TPEHMSI CKOJIbKCHHUS:
F_=un-N
1.12 p=H
Hedpopmarnus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH YIpyrou
nedopmanuu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TSATOTEHUS:
My -1,
F=Gg.- L1 _2
R
1.14 Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®opmyna a7 BEIYUCIEHUS CUJIBI TSKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmMudeckasi CKOpOCTb.
HesecoMocTh 1 neperpysku
Hmnynbc Tena — BEKTOpHas pu3ndeckasi BeIMYnHa.
1.15 =m0

Nmnynbc cuctemsl Ten. M3menenne ummysbsca. MIMITynbe CUitbl




1.16

3aKOH COXpaHCHHS HMITYJIbCA JUIS 3aMKHYTOM CHCTEMBI TEJ:
D=0, i, U, =const

PeaktuBHOE JABUXKCHUC

1.17

Mexanunueckas pabora. @opMmysia s BHIYUCICHHS PAOOTHI CUIIBL:
A=Fsooso
MexaHu4ecKkasi MOIIIHOCTD:

A
t

N=

1.18

Kunernueckas u noteHanbHas 3Heprust. @opmMyiia Jjisi BBIYUCIECHUS
KUHETUYECKON DHEPIUU:

2
Teopema o kuHeTnueckou s3Heprun. Popmyra A BBIYUCICHUS TOTEHIMAIbHON
SHEPIruu Teja, HOAHATOTO
HaI 3eMIIEH:

E,= mgh

1.19

Mexanunueckas OHCPI'Usi:
E=E;+E,
3akoH COXPAaHCHUA MEXaHNYeCKOM OHCPI'UH. CDopMyJIa AJIs1 3aKOHA COXpPAaHCHUA

MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOW DHEPTUU IIPU HAJTUYMU CUJIBI TPEHHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOC PABUIIO» MEXaHUKH.
Peruar. Moment cwist; M - Fl.
YcIiioBue paBHOBECHSI phlvara:

M +M +..=0
[TonBukHbIHM 1 HenoABMKHBIN O0510KK. KII/] mpocThIX MexaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH

1.21

JlaBnenue TBEPAOrO Tena.
@dopmyna 171 BBIYMCIICHHS TaBJICHUS TBEPIOTO Tena:
F
P= ch
JlaBnenue raza. ATMocgepHoe AaBIeHHE.
I'mppocTtaTdeckoe 1aBiIeHNE BHYTPH KHJIKOCTH.
dopMmyia 15 BBIYUCIICHYS NABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,




1.22

1.23

1.24

3axoH [lackans. ['mapaBauueckuii npecc

3akon Apxumena. Dopmyna Ajig  ONPEAETICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICHCTBYIOIIEH Ha TEJO0, TIOTPYKEHHOE B KUJKOCTh UJIH ra3:

F_ﬂw_ =pgV

Ycnopue miaBanus Tena. [IlnaBanue CYJOB 1 BO3AYXOIJIABAHUC

Mexanuueckue KoneOaHus. AMIUIMTYAA, TEPUOJ W YacToTa KoJjeOaHWi.
dopmyiia, CBSI3bIBAIOLIAs] YACTOTY M NIEPUO/L KOJIEOaHUI:

1
V=
T

1.25
1.26

1.27

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mnpu
K0JIeOATEIbHOM JIBUKCHUHU

3aryxaromue Konebanus. BerHyxnennsie konedanus. Pesonanc

MexaHn4eCKHUE BOJIHEL. HpOIIOJH)HI)IC H TIOINICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U
CKOPOCTB paClpOCTpaHCHUSA BOJIHDI:

L=v-T

1.28

1.29

1.30

1.31

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha T'PaHHIIC
JBYX cpell. IHppa3ByK U ynbTpa3ByK

Ipakxmuueckue pabomul

W3mepenune cpenHedl IMIOTHOCTH BEHIECTBA; apXWMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
VIPYTOCTH; CpEIHEH CKOPOCTH IBMKEHHsI OpycKka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka INpu JBMKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuojia KosiebaHWH MaTeMaTH4YeCKOTO MasTHHKA; YacTOThl W  Iepuoja
Kosie0aHu NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOM
YacTU TeJIa U OT IJIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl TeNa; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENEHU
nedopmaluu IpyKUHBI, YCKOPEHUs OpyCcKa OT yrila HakJOHAa HAaNpaBIISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Koje0aHUM MPYXKUHHOTO MasTHHKAa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI,
UCCIIIOBaHME HE3aBUCHUMOCTU IepHoja KoyeOaHWH HMUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue ANeHUs 6 HNpupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U
TEXHUKE, TNPWINBBI U OTIUBBI, JBIWXKEHHE IUIaHET COJHEYHONM CHCTEMBI,
PEaKTHUBHOE JBUKEHHE KUBBIX OPTAaHM3MOB, PbIYary B TEJE YEJIOBEKA, BIUSHHE
aTMOC(EepHOro JaBJeHUsS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUYECKHUE BOJIHBI, I[YHAMH, 9XO

Texnuueckue yCWlpOlZCWl@Cl.‘ CIIMAOMETP, OATYUKU IIOJOXKCHUA, PACCTOAHUA U

YCKOpPCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKEThI, pblYar, HOI[BPI)KHLIIZ n
HeHOJIBI/I)KHI:Jﬁ 6.]'IOKI/I, HAKJIOHHAas IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6I)ITy,




COOOMIArOIINECS] COCYABI, YCTPOWCTBO BOJOINPOBOMA, THUIAPABIMUYECKHI Tpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPa3BYKa B OBITY M TEXHUKE

2 TEIIJIOBBIE ABJIEHNW A
OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJIIPHO-KUHETUYECKOH  TEOpUU  CTPOECHHUS
2.1 BemecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue 1 aMmopHsble Tena
29 JBwxenue uyactul BemecTBa. CBA3b CKOPOCTH JIBUKEHUS YAacTHULl C
Temneparypoil. bpoyHnoBckoe nBmxenue, muddy3us
2.3 CMauuBaHue ¥ KalWUISIPHBIE SIBICHUS
2.4 TemnnoBoe pacHIMPEHNUE U CKATUE
2.5 TemnoBoe paBHOBECHE
26 BHYTpeHH}IjI sHeprusg. PabGora M Tterionepeaaya Kak CHOcOObl HM3MEHEHUS
BHYTPEHHEH SHEPTUH
2.7 Bunps! Temonepenauu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanme wu oxnaxaenue Ten. KommdecTBO — TemIoOTH. — YaelbHAs
TEIUIOEMKOCTb:
29 O=cml(t,—t)
3aKOH COXpaHEHHs SHEPIUU B TEIJIOBBIX Ipoleccax. YpPaBHEHUE TEILUIOBOIO
Oanaxca:
29 0+0, +..=0
| 2
Hcnapenue u koHjaeHcauus. V3MeHEHHE BHYTPEHHEH SHEPrud B IPOLECCE
210 UCTMapeHus W KoHAeHcanuu. KumeHwe KUIKOCTH. YJenpHas TeIuioTa
napooOpasoBanus: L = Q/m
2.11 BnaxxHocTs BO3nyxa
[naBnenne u Kpuctammzauus. V3MeHeHMe BHYTPEHHEH »SHepruum Inpu
TUTaBJICHUN M KPUCTAJUIM3AMH. Y AeTTbHAs TETUIOTa TUIABJICHUS:
2.12 0
A m
BHyTpeHHsIst SHEpTHsI CTOpPaHUs TOIUIMBA. Y IENbHAS TETJIOTa CTOPaHUS TOTUIHBA:
2.13 q=Q/m
2.14 [Tpunuuns! pabots! TemoBbix Apuratencii. KI1/I reruioBoro apuratens
Ilpakxmuueckue pabomul
W3mepenne yaenpbHON TEIUIOEMKOCTH METAJUTMYECKOTO IFIIMH/PA; KOJIMYEeCTBA
TEIUIOTHI, MOJYYEHHOTO BOJONH KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM
515 Macchl, B KOTOPYIO OIYIIEH HArpeThlii IWIMHAP; KOJWYECTBA TEIUIOTHI,

OTAAHHOI'O HArp€ThbiIM HUJIMHAPOM, IIOCJIC OIIYCKaHUA €ro B BOAY KOMHAaTHOM
TEMIICPATYPHI, OTHOCHUTEIBbHOM BIIAXKHOCTHU BO3/1yXa, y,)I@J'IBHOfI TCIIJIOThI
IJIaBJICHHUA  JIbJA. I/ICCJ'ICI[OBaHI/IC HU3MCHCHUA  TEMIICpATypbl BOJBI IIPU
PA3JIMYHBIX YCJIOBUAX; ABJICHHA Tenaoo0MeHa Ipu CMECIIMBAHUH XOJ'IO)]HOI\/’I n




ropsiueii BOJbI; TpoIiecca HCrapeHust

Duszuveckue s61eHUS 8 npupode: IIOBEPXHOCTHOC HATSXKCHUEC W KaIllUJIJISIPHBIC

2.16 SBJICHUSI B TIPUPOJIE, KPUCTALIBI B Mpupoje, uznydenue CoHila, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpotucmea: KalWUISAPbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAILIOB,

217 JKUJKOCTHBIM TEPMOMETp, AATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIICHUS

' JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onexkrpuzanus Teil. J[Ba BUJa 3JIEKTPUUECKUX 3apsii0B

3.2 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH KynoHa

3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa

34 Onektpuueckoe mnozne. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [lpuHnmn

' CYMEPIIO3UINH JICKTPUUECKHX TTOJIEH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn »snexkrpuueckux 3apsaoB. [lelicTBHE AJIEKTPUYECKOTO TMOJS Ha
' 3JeKTpUYecKue 3apsabl. [I[pOBOJHUKH U TUANEKTPUKU
[TocTostHHBINM 3neKTpUUecKuid TOK. JlelicTBUs 3nekTpuyeckoro Toka. Cumia Toka.
Hanpsxenue.

3.6 I=qg/t,U=A/q
DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUIECKOE COMTPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma 15 yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 [TapamensHOE CoeTMHEHNE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenanHble COeTMHEHUS! TPOBOIHUKOB
310 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I"-R-t
3.12 OneiT Opcrena. MarHuTHOE IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
' MarHUTHOM MHIYKLIUH
313 MarnutHoe T10J€ TMOCTOSSHHOTO MarHuta. B3auMopeilcTBHEe NOCTOSHHBIX
' MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMarnuTHOM UHAYKIUU. [IpaBuno Jlenua




IIpaxmuueckue pabomoi

W3mepenne  3NEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE
(pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

3.16 COIIPOTHUBIICHUS OT JUTMHBI IPOBOJHUKA, IJIOMIAN €r0 MONEPEYHOTO CEYCHUS U
yIEIBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuiIa JUIsl SIEKTPHUECKOTO HANPSDKEHUS MPH TOCIEI0BATEIIEHOM
COCIMHEHUU MPOBOJAHMKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM CO€IMHEHUU ITPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qusuueckue s6leHUs 6 npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMiid, Apeid MoioCcoB,
POJIb MAarHUTHOTO TOJIS JUIS XKU3HH HA 3eMiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETHTENbHBIE  MPHOOPHI,

3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsr), BJIEKTPUYECKUE
pEeOXPaHUTENH, DSJIEKTPOMArHUT, OJIJIEKTPOJBUTaTellb MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSTHHOTO TOKA

3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas monensb cBeta. [IpsiMonnHeiHOe pacipoCTpaHeHUe CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIICHUS CBETA

3.23 Jucnepcus cBeta

324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTUyeckas cuia
munsel: D = 1/F

3.25 I'ma3 xak ontnyeckas cucrema. OnTHYecKue npruOopsI
Ipaxmuueckue pabomul
#HH##Par###13mMepeHe  ONTUYECKON CHUJIBI COOMpAroIed JUH3BI; (POKYCHOTO
paccTosiHUs coOMparoIiei JIMH3bI (10 CBOMCTBY paBeHCTBA pa3MepOB MpeaAMETa U
U300pakeHMsI, KOT/Ia MpeIMET PACIoJOXKEeH B JBOWHOM (OKyce), MoKazaTels

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### ccnenoBanue cBOMCTBa M300paXKeHUsI, MOJYYCHHOTO C TTOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHMsS (POKYCHOT'O PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa TPEIOMJICHHS CBETOBOTO JIyda OT yIjla IMaJeHHs Ha
IPaHUIIE «BO3JIYX — CTEKJIO»

307 Qusuueckue senenus 6 npupode. 3atMeHus ConHua u JlyHbl, 1BeTa Ted,
ONTHYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.8 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHIECKUE
CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA

41 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyuenus. Peakuuun anbga-u Oera-
pacrazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uyactuil. InanerapHas Moiens aToma

4.3 CocraB aroMHoTO sigpa. M30T0omnbl

4.4 [Tepuon monypacmaga aTOMHBIX sIIEp

4.5 SnepHble peakMy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEN

4.6 Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,



4.7

KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE W3JIyd€HHUE IPUPOJHBIX MHHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBUYaIbHBII JT03UMETpP, KaMmepa
BunbcoHa, siiepHas JHEpreTuKa



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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