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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétom (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamMme mo (u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUITAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM PE3ybTaTaM 00Y4YEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[TporpamMma no pu3MKe ycTaHABIMBACT paclpeieieHre yueOHOro MaTepuaa
o rojgam oOyudeHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOIO COJIEp)KaHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MIOMOIIIM YYUTEINIO B CO3JaHUH pabodeil mporpaMMbl 0 y4eOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
OPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouomoruen, acTpoHoMuend u Qu3nIecKoi
reorpaduedi, BHOCHUT BKJAJ B €CTCCTBEHHOHAYYHYI) KapTHHY  MUDa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
NO3HAHHUS, TO €CTh CII0CO0a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
00pa30BaHUs COCTOUT B (POPMHPOBAHUM ECTECTBEHHOHAYYHOW TIPaMOTHOCTH U
HUHTepeca K HayKe y 00yJaroImuxcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAINOiaraeT OBJaJICHUE
CIICAYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAyYHOOOBSCHATHSBIICHUS;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JaHHBIE HW  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

Henu wusydyeHus (PU3UKK Ha YypOBHE OCHOBHOT'O O0OIIEro o00pa3oBaHUs
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opranu3anusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElIeHUEM



Konnerun MunucrepctBa npocerieHus Poccutickoit denepanuu (IpoToKoa oT 3
nekadbps 2019 r. Ne I1K4BH).
Heaunzyyenusapuzuku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (hOpMUPOBaHUE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUU;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 32124

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUN;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaAOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIBHBIE HCCIECIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MH(MOpMaIMEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HAKOMCTBO cO cepamu npodeccuoHanbHOM NeATeIbHOCTH, CBA3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus orBogautcs 306 yacoB: B 7 kimacce — 102 vacoB (3 yaca B HEZIENIO), B
8 wkmacce — 102 yacoB (3 yaca B Hememo), B 9 kimacce — 102 yaca (3 gaca B
HEJIEINIO).



[Ipennaraemsiii B nmporpamme 1no (Gpusuke nepedyeHb J1ad0paTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHAATENLHBIN XapaKkTep, YUUTENb JIeJaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W ONBITOB C YU4ETOM HHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4Jaromuxcs, CIHUCKa KCIEPUMEHTAIBHBIX 3a/IaHUM, MpeiaraéMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aMEHa MO (hU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHbL. M3MmepeHue Quanyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepenuii. MexayHapoHas cucTeMa euHuIl.

Kak d¢wusmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcTecTBeHHOHAYYHBIM METOJ] TO3HAHUS: HAOJIOJCHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HaOmogaemMoro sBieHus. OnucanneU3nIECKUXSIBICHUN C TOMOIIBIOMOIETICH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue MpuOOPHl U MPoLeypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U
UU(ppPOBBIM TPUOOPOM.
Jlabopamopuviepadomot u onvimel.
1. OmpeneneHue IEHBI CICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHnepaccTosIHUN.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OnpeneneHnepasMepoOBMaIbIXTENl.
5. M3mepeHne TeMnepaTypbl HPU TMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JlaTYMKa TEMIIEPATYypPHhI.

6. lIpoBeneHue wuccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAJbHOCTH MOJIETA
IapyKa, MyIneHHOTO TOPU30HTAILHO, TeM OOJbIle, 4eM OOJbIle BBICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI O CTPOEHHUH BelecTBA.

CrpoeHue BellecTBa: AaTOMbl U MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BELIECTRA.

JBmxenne wyactui] BemecTBa. CBs3b CKOPOCTH JBHXKEHUS YacTHI[ C
Temrieparypoil. bpoyHoBckoe nBkenue, nuddysus. BzaumopeiicTBue vacTuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHbl€ COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX
(KpUCTa/NIMUECKUX) Tela. B3auMOCBSI3b MEXIy CBONMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HalGmronennedpoyHOBCKOTOIBUKEHUS.



2. Habmonenuenuddysun.
3. HaGmonenue ~ siBneHU#,  OOBSCHSAIOMIMXCS  MPUTSKEHUEM  WIHU
OTTaJKWBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuviepadomovl u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAl0B (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OmbITHI O HAOJIIOICHUIO TETIOBOTO PACHTUPEHUS Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBM:keHHe U B3aUMoeilicTBHE TeJl.
Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBH>KEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepuuu. 3aKOH HMHEpUMHM. B3anmonencTBue Ten Kak MPUYMHA
M3MEHEHUS CKOPOCTH [JBIDKEHHMsS Tel. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.
Cuna kak xapakTepucTuKa B3auMojaeuncTBus Teil. Cuiia ynpyrocTd M 3aKOH
I'yka. I3MepeHne CUIlbl C MOMOIIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHHS U CHIIA
TskecTH. Cuita TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Croxenune
CWJI, HAMPABJICHHBIX MO OAHOHN mpsiMoil. PaBHoxeilicTByromas cuii. Cuiia TpeHusl.
TpeHue CKOIbXKEHUS U TPeHHE MOKOos. TpeHue B MpUpoJIe U TEXHUKE.
Hemoncmpayuu.
1. HaGmronennemMexaHnyecKoroIBIKCHUSITENA.
2. M3sMepeHnecKopoCTUNIPSAMOIMHENHOT OBUKECHUS.
3. HabGmronenuesBneHusIMHEPITUN.
4. HaGmioneHnue n3aMeHeHUs! CKOPOCTH MIPU B3aUMOJECHCTBUU TEIL.
5. CpaBHEHHE MaccC M0 B3aUMOJICUCTBHIO TEL.
6. Cl0XEHUE CHJI, HAIIPABJICHHBIX 1O OJHOM IPSIMOM.
Jlabopamopuviepabomot u onvimot.
1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJBXKEHHS OpycKa WM LIapuKa I10
HAKJIOHHOM TIIOCKOCTH.
OnpeneneHuerIOTHOCTUTBEPIOT OTENA.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb paCTKEeHUs (Iedopmanun)
MPYKUHBI OT TPUIIOKEHHON CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
Beca Teja U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Janenune. CriocoObl yMEHBIICHUS U YBEIMUEHUS JaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00bEéMa, Temmeparypol. [lepemaua naBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackamsa. IIneBmatmueckue
MaIuHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIIyOWHBI. ['MapocTrarhyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 06osouku 3emau. OmbiT Toppuyennu. M3mepenue arMmochepHOro
JaBjieHus. 3aBUCUMOCTb aTMOC(EPHOro J1aBJIeHUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanueren. Bo3nyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JAABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaua naBneHUs )KUIKOCTBIO U Ta30M.

CooOmraronmecscocybl.

['mapasnnueckunnpecc.

[TposiBnenuenencTBUsIaTMOCHEPHOTrOAaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CUIIBI OT 00BEMa MOTPYKEHHON YacTu

T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue miaBaHus TEN: IUIABAHUE WJIM MOTPYKEHHE TEN B 3aBUCHUMOCTH

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopuviepadomol u onvimel.

1. HccnenoBaHnue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOrpyKEHHOU B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbI, JICMCTBYIOIIEM HaA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl TEJa.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIONICH  CHJIBI,
JNEUCTBYIOIIEH Ha TENO0 B JKUJIKOCTH, OT O0BEMa MOrPYKEHHOM B
JKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WM KOHCTPYMPOBAHHE JIOAKHM W
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgea S. PaGora u MmomHOCTb. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBL: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio

paBHOBecHusi pbiyara. IlpumeHeHne mpaBuja paBHOBECHs pblyara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprusi. Kunernueckas W TOTEHUUANbHAsT HSHEPrusl.
[IpeBpamienue  OAHOrO  BHJAA  MEXaHMYECKOM  DHEpPrud B JPYIOW.
3aKOHCOXPAHEHUSIPHEPT MU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumMepbITpOCTHIXMEXaHU3MOB.

Jlabopamopuviepadomol u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBMKCHUHU TeJa

10 TOPU30HTAJILHON MTOBEPXHOCTH.
2. HccnenoBanueyciioBuiipaBHOBECUSIpbIYAra.
3. Hsmepenne KIIJ] HAKITOHHOWIUIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPIHH.
8 KVIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >XKHUIKOIO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ira3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHHH MOJIEKYJIIPHO-KUHETUYECKONH TEOPHUH.
CmaunBaHME M KallWJUIAPHBIE sIBIEHUS. TErIoBoe paclIMpeHne U CKaTHUe.

Temneparypa. CBs3b TemIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBUXKEHUS
yactull. BHyrpenHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEpruu:
TEeIJIonepenayda U COBEpIIECHUE paboThI. Buner TEIUIONEPENAUHN:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4ECHHE.

KonuuectBo TeminoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemjoBoro Oamanca. [lnaBnenue wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[lapooOpa3oBanue u koujeHcarusi. Wcnapenue. Kunenuwe. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPAHMUSL.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIIEHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HalGmronennedpoyHOBCKOTOABUKEHUS.



vk w N

N

10.
11.
12.
13.

Hab6monennenuddysum.

HaGmronenue siBieHni cMauuBaHUs U KaMWUTSIPHBIX SBJICHU.
Habmto1eHreTenioBoropacmpeHusTes.

W3meHeHue naBlieHUs ra3a Mpu W3MEHEHWH 00bEMa U HarpeBaHUU WITU
OXJIaXKICHUU.

[TpaBunan3zmMepeHusaTEMIIEpaTyphI.

Bunsirenmonepenaumn.

OxJaxx1IeHUeNnPrUCOBEPIICHUUPAOOTHI.

HarpeBanue npu coBepiieHun paboThl BHEIITHUMH CHIIAMH.
CpaBHEHUETEIIIOEMKOCTENPA3TNYHBIXBEIIECTB.
Habmronennexumnenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
MoenuTenIoBbIXIBUTaTEIIEH.

Jlabopamopuviepadomsl u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPY>KEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpeznenenue AaBjaeHUs BO3AyXa B OANIJIOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTbh JABIICHHS BO3JyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

Ha6monenne w3MeHeHHs BHYTPEHHEM OJHEpPruu Tejla B pe3yjbTare
TerIonepeaayu ¥ padoThl BHEITHUX CHJL.

HccnenoBanue sIBIIEHUS TEIMJI0O00OMEHA MPU CMEUIMBAHUM XOJIOAHOW U
ropsiuer BOJBI.

Onpenenenre  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOIO BOJOM  MOpH
TEMJI000MEHE C HArPeThIM METAUTMUECKUM IUITMHAPOM.
OrnpeneneHney1eIbHOUTEIIOEMKOCTUBEIIIECTBRA.
HccnegoBaHuenpoueccancnapeHusl.
OrnpeenneHne0THOCUTENbHONBIIAXKHOCTUBO31yXa.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuszanus Ten. [[Ba poma 3neKTpuyecKux 3apsanoB. BiammonencrBue
3apsoKeHHBIX  Tell. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3iekTpudeckoro mnosd. [IpuHoun
CYNEPIIO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocutenn anekTpuyeckux 3apsaoB. DJIEMEHTAPHBINA 3JIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
HcTtounuku mnocTossHHOro Toka. JIeHWCTBUSL SJEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U T'a3ax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE CONPOTHMBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocnmegoBarenbHOE W MapasvielibHOE  COECIMHEHUE
MIPOBOTHUKOB.

PaGora u MOIHOCTh »3NeKTpuueckoro Toka. 3akoH J[xoymns—Jlenua.
DNEeKTPUIECKUE TIENU U MOTPEOUTETH IEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHoe 1osie 3eMJId U €ro 3HaAUCHUE JJIs KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe mMoJie  DJIEKTPUYECKOro Toka. I[IpumeHneHue
AJIEKTPOMArHuTOB B TeXHUKE. JIeHiCTBHE MAarHUTHOTO TOJISl HAa MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DIIEKTpU3ALUSITEN.

JIBa poia 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.
Y CTPOUCTBO U IEMCTBUEIIIEKTPOCKOIIA.

DIEKTPOCTATUYECKAIUHAYKITHSI.
3aKOHCOXPAHEHUSDIEKTPUYECKUX3APSIOB.

[IpoBOIHUKH U AUDIICKTPUKHU.

MoaenupoBaHue CHIOBBIX JUHHUMN JEKTPUUECKOTO TTOJIS.

M cTOYHUKUITOCTOSIHHOTOTOKA.

JIelCTBUARIEKTPUYECKOT OTOKA.
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. DNEKTPUUECKUNTOK B )KUJKOCTH.

. 'azoBbliipa3ps.

. I3MepeHneCuIIbITOKaaMIIepMETPOM.

. I3MepeHnesneKTpuYeCKOrOHaNpPsKEHUSIBOJIBTMETPOM.
. Peocrar n MarasuHconpoTHBIECHUN.
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. BzauMoelicTBHENOCTOSHHBIXMArHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3eJICHUS MTOJIOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopennpoBaHrEe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OneITOpcerena.

MarauTHOEnoaeToKa. JICKTPOMArHuT.

JlelicTBE MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENBIIOCTOSHHOTOTOKA.

HccnenoBaHUEsIBIEHUSIIEKTPOMAr HUITHOMMHYKIIUH.

OnbiTei®apajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DJIEKTPOreHEPATOPIOCTOSHHOTOTOKA.

Jlabopamopuviepadomol u onvimol.

1.

o v A~ W

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO D3JIEKTPU3ALMM Tel HMHAYKIUMEH U MpHU
COIIPUKOCHOBEHUH.

HccnenoBanne AEUCTBHSL DJIEKTPUYECKOTO II0JI HA MPOBOJHHUKUA U
JUDJIEKTPUKH.

COopka u mpoBepKa PadOThI AIEKTPUICCKON ST MOCTOSTHHOTO TOKA.
W3MepeHure 1 peryiaupoBaHue CUIIbl TOKA.

M3MepeHne 1 perynnpoBaHUEHAIIPSHKCHUS.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO YEPE3 pPEe3UCTOp, OT
COIPOTHUBIICHHSI PE3UCTOPA U HAIPSKEHMS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb AIEKTPUYECKOTO
COIPOTHUBIICHHSI TMPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJH IONEPEYHOro
CEUEHHMsI U MaTepuraa.

[IpoBepka mpaBuia CIOXKEHMS HANPSHKEHUW TMpPU MOCIEAOBATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

ITpoBepka mnpaBwia Ui CHUJIbl TOKAa IPU MAPAJJIENBHOM COECIUHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOI'O TOKA, BBIIEISEMOM Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYHIETO 4epe3 JaMmIOo4yKy, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KII/ narpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBHSI IIOCTOSIHHBIX MarHUTOB.
WN3ydeHue MarHUTHOrO TIOJII TOCTOSHHBIX MAarHUTOB TMpH  HX
00BEIMHEHUU U Pa3ICICHUN.

HccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AENCTBUS MAarHUTHOIO IT0JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. 3smepenne KIIJ1 anekTpoaBUraTeapHOMYCTaHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO

TOKA.
9 KIIACC

Pazgen 8. Mexannueckue siBJ1eHUsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCHUTENLHOCTh MEXaHWYECKOI'o JIBM)KEHHsS. PaBHOMepHOE MNpsSMOIMHEITHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMonimHelHOe JBuKeHue. (CBoOOIHOE
nagenue. Onwitel ["anuies.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBeiit 3akoH Hprorona. Bropon 3axkon Herotona. Tpernii 3akon HeroToHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JIBwkenue mianer BOkpyr Connna. IlepBas xocMuueckasi CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3meHeHue umnyinbsca. Mnyiabe cuibl. 3aKOH COXpaHEHUs
UMITYJIbCa. PE€akTUBHOE IBH>KEHUE.

Mexanudeckass pabora ¥ MOLIHOCThb. PaboTa CHil TSKECTH, YHNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIManpHas 3HEPrusl CKaTou NMpyKUHbl. KuHeTnueckas

DHEPIUA. Teopema 0 KUHETUYECKOMN DHEPTUMU.
3aKOHCOXpPaHEHUSIMEXaHUUECKONIHEPT UH.
Hemoncmpayuu.

1. HalGmroneHne MeXaHMYECKOTrO JBMXKCHHS Teja OTHOCHUTEIBHO Pa3HBIX TEI
OTCUETA.
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8.
9.

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

CpaBHeHME NyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanuenpru3HaKOBPaBHOYCKOPEHHOT OIBUKEHHS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM  JIBHXKCHUH
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHIIBI.

Habmronenre paBeHCTBa CUJT TIPU B3aUMOJCHCTBUY TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus 3HEPTUU MPU B3aUMOJICHCTBUU TEN.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTroM B3aMMOIEHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
Hab6mtoieHrepeak THBHOT OIBUYKEHUSL.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHnEe MEXaHUYECKOW YHEPTUU MPH ABWKEHUHU TEJIA MOJT IEUCTBUEM

MIPY>KUHBL.

Jlabopamopuviepadomol u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

Ornpenenenne cpeHed CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JIBKEHUHU 0€3 HayalbHOU CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.
Omnpenenennexko’HhUMEHTATPEHUSCKOIbKCHUS.
OnpeneneHneKECTKOCTUIPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBHIKHOTO U MOABMYKHOTO OJIOKOB.

11. IByueHne3zakoHaCOXpaHEHUSIDHEPT U H.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHHH.

3atyxawmue — KojeOaHusa.  BbeIHyXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. UHdpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.
PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).
HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKMIPE30HAHC.
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ﬂaﬁopamopuuepaﬁombl U onvimol.
1. OmnpeneneHue dYacTOThl M Mepuoja KoieOaHUH MaTeMaTH4eCKOro
MasTHUKA.
2. OmpeneneHre 4acTOTHI U NIepro/ia KojaeOaHU NPYyKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCMMOCTHU MepuoJia KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH TMEpUOJa KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  Mepuoaa  KosueOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3MepeHneyckopeHHusiCBOOOJHOT OMaIEHUSI.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
DNEKTPOMarHuTHOE  MOJie.  DJEeKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBA’JIEKTPOMArHUTHBIXBOJIH.

2. BonHOBBIECBOMCTBACBETA.

Jlabopamopuviepadomol u onvimol.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnipoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxenue cera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lMcrmoib30BaHUE TMIOJIHOIO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B JsmH3e. Onruueckas cucrema (oroammapara,
MHKpPOCKONIa M Tejleckoma. ['Jla3 Kak onTuyeckas cuctema. biaumzopykocTe u
NanbHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. JucnepcusicBera.

Hemoncmpayuu.

[IpssmMonrHENHOEPACTIPOCTPAHEHUECBETA.

OTtpaxeHuecBeTa.

[Tonydyenne n3o0paxeHUi B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
IIpenomiennecsera.

OnTHYeCKUKCBETOBO/I.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Moaensriasa.

11. Pa3noxxeHue 0eaoro cBeTa B CHEKTP.
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12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopuviepadomovl u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydyeHue xapaKTepuCTUK U300paxKeHus MPeAMETa B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».



4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI cOOMparomien
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa u nnanerapHas mozenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHEeHYaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOIO
anpa. HykmonHas wMopens aromHoro saapa. Msorombel.  PannoakTuBHBIE
npespamenus. llepron monypacnana aTOMHBIX SIED.

SnepHble peakuvu. 3aKOHbI COXPAHEHUS 3apsAIOBOIO M MacCOBOIO YMCEIL
DOHeprusi CBSI3M aTOMHBIX sijep. CBsA3b Macchl U 3HEpruu. Peakuuu cUHTE3a H
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpBIM3IIYy4EHUS U MOTJIOMEHHS.

2. CnexTpelpa3IMYHbIXTIa30B.

3. CnektpBomopona.

4. Halmonenue TpekoB B kamepe Buibcona.

5. PaboTtacuéTunkanOHU3UPYIOMUXU3TYUECHUN.

6. Perucrpaiius uznydeHus npupoIHbIX MUHEPAIOB U MPOYKTOB.

Jlabopamopuviepadomol u onvimol.

1. HaGmroneHue CIUIONMIHBIX U TMHEHYATBIX CIIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YacCTHILBI IO TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepenuepaanoakTHBHOTO(OHA.

IHoBTOpHUTEILHO-00001IAOIIHITM 011 b.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAUEH JIJIsi CUCTEMAaTU3AINH
u  0000mIeHUsT MOPEIMETHOTO  COACpKaHMS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (U3HMKH, a TAKXKe ISl MOATOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECNEYMBAETCA JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTb: OCBOCHHE HAyYHBIX METOIOB HCCIEHOBAHUS



ABJICHUI TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (PU3NUYECKUE
ABJICHUA, IPUMEHsS IIOJydCHHbIC 3HAHUA, peEIIaTh 3aJadyd, B TOM YHCIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIpuHIMINAIBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paslelia pealn3yeTcs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPELJIaraeTcs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(dusnyueckue sIBICHUS B OKpYKaIOILeH MPUPO/IE U MOBCETHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METOJIbI UCCIICAOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/I$I HaIIpaBJICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOy4aromierocsi 0yayr copMHUpPOBaHbI CIEAYIONMINE JUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpMOTHYECKOr OBOCIIMTAHUS:

- NIPOSIBJICHUE MHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3MYECKON HayKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYXIEHUU OOIIECTBEHHO3HAYNMbIXH
ATUYECKHUX MPOOIeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuky;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHLUIIOB B JEATEIbHOCTH
y4€HOI0;

3) 3CTEeTHYeCKOrOBOCIIUTAHUSA

- BOCIIPUSITUE 3CTETUYECKHX KauyecTB (PU3MUECKOM HAyKu: €€ TapMOHHYHOIO
IOCTPOEHMS], CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTUHAYYHOI OTIO3HAHUS:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KAaK MOUIHOTO HWHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHUM, BaXXHEMIIEN COCTABJISIOLICH
KYJIbTYPBI;

- pa3BUTHE HAYYHOU IFOOO3HATENILHOCTH, WHTEpPECa K HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3I0POBbS W  3MOUHOHAJIBHOIO
OJlaromosyyms:

- OCO3HAHHME IIEHHOCTH O€30MacHOro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXXHOCTH MpaBuUil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIIOBUSAX;

- c(hOpMHUPOBAHHOCTh HaBblKa pe(JIeKCUU, MNpPU3HAHHME CBOEro IpaBa Ha
OLIMOKY M TaKoTo K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr OBOCIIM TAHMSL:

- aKTMBHO€ Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOW OpraHM3aluM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PUINYECKUX
3HAHUU;

- UHTEpEC K MIPAKTUUECKOMY U3YUEHUIO NPOPECCUid, CBA3aHHBIX C (PU3UKOK;

7) 3KOJIOrn4eCKOr OBOCIIUTAHMSI:

- OpUEHTAalMsl HAa MpPUMEHEHUE (U3MYECKUX 3HAHUU JUId peuieHus 3aaad B
o0acTu OKpy’Karoulel cpeapl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

- OCO3HaHHWE II00ATBHOrO XapakTepa AKOJIOTMYECKUX MPOOIEeM M MyTed HuX
pelleHus;

8) aganTanum K M3MEHAOIUMCH YCJIOBMAM CONMAJIBHON W NPUPOAHOMN
cpeabl:

- TMOTPeOHOCTh BO B3aMMOJEUCTBUU TMPH BBIMOJHEHUH HCCIECAOBAHUNA H
IPOEKTOB (PU3MUYECKON HANpPaBICHHOCTH, OTKPBITOCTb OINBITY W 3HAHUAM
APYIuxX,

- TOBBILICHHWE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
NEeSATENbHOCTB;

- MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMW, B TOM 4HCIIEe (DOPMYIUPOBATh
UJICU, IOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHHE Je(DUITUTOB COOCTBEHHBIX 3HAHWNM U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- IJIJAHUPOBAHWE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (DUIUUECKUX
3HAHUU;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U NMPUPO/IbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHNEM (PU3MUECKUX 3HAHUI;

- OLICHKA CBOUX JEUCTBUUM C YYETOM BIMSHMSA Ha OKPYXKAIOWIYI0 Cpexdy,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO

o01ero oopazoBanus y o0ydaromierocss 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC TEHCTBHSI,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHHUBEPCATbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(ssBEHUN);



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISBJISTH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMaTpUBACMBbIX (pakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIE CBSI3M TMPU HM3y4eHUHU (HU3MUECKUX
SIBJICHUW U MPOIIECCOB, JIENaTh BHIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh TUIMIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW ¢u3nuecKkon
3a1a4u (CpaBHCHUE HECKOJHKMX BapHAHTOB DPEIICHUS, BHIOOp Hambolee
MOJIXOJIAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBblenccieaoBare/IbCKHEACICTBUA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIEHHOMY ILIaHY OIBIT, HECIOKHBII
(bu3MUEeCKUl JKCIIEPUMEHT, HEOOJbIIOE UCCleloBaHue (PU3UYECKOro
SBJICHUSL;

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIOICHMSI, OTIbITA, UCCIIETOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH Pa3JIMYHbIC METO/bI, MHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
oTOope MHGOPMAIMK WM JAHHBIX C YY4ETOM MPEUIOKEHHON YueOHOI
bu3ngecKoil 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATU3HPOBATh M MHTEPIPETHPOBATh HH(POPMAIIHIO
Pa3IUYHBIX BUIOB U POPM MPEIACTABICHHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHMAIBHYIO (OpMY MpeacTaBICHUS
UHPOPMALIMM ¥ WJUTIOCTPUPOBATh peIlacMbie 3aJlaud  HECIIOKHBIMHU
cXeMaMHu, JJHarpaMMaMHt, HHOU TpaduKOi ¥ X KOMOMHAITUSIMHU.

KOMMyHl/IKaTHB HbleyHI/IBepcaﬂbﬂbleyqeﬁﬂbl eﬂeﬁCTBHHZ

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepualia, pe3yibTaToB JIabOpaTOPHBIX
paboT 1 TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJIEH, HAIICIICHHBIC HAa PEIICHHE 3aJlauyd U TOJICPKaHUE
0aro’keaaTenbHOCTH OOIICHUS;

COIIOCTAaBJIATh CBOM CYXJICHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Juanora, 0OHapyXKHBaTh Pa3IU4Ke U CXOJICTBO TTO3UITUN;



BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEJCTABNIATH PE3YNbTAThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa
(3KCnIeprMEHTa, UCCIIEA0BAHMUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMYILIECTBA  KOMAaHIHOW MU
WHJUBUIYaIbHOM pabOThl MpH pEUIeHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIXKEHHMIO: paclpeleNsaTh poJid, OO0CYXAaThb MPOLECCHl U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIlpaBJICHUI0O W KOOPJIWHHUPYS CBOM JEUCTBHUS C JPYTUMH
YJIEHaMH KOMAaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalUHUsX, TPEOYIOIIUX
JUIs perieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBHCS B  PA3IMYHBIX IIOAXOAAX NPHUHATHS  PEIICHUHN
(MHIMBUYyalbHOE, MPHUHATHE DPELICHUS B TpyIIe, NMPUHSATHE pElIeHUM
rpymmoii);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WIn
IUTaHa HMCCIEAOBaHUSA C YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH MPEJIaracMble BApUAHTHI PELICHUI;
JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp 0J1b, IMOIUOHAJIBHBINNHTEICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUW U IIPeAJiaraTh IJIaH €€ U3MEHEHUS;
OOBACHATH NPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUS) Ppe3yJbTaToB
JeSTEeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEIATEILHOCTh (B TOM YHWCJE B XOJ BBINOJHEHUS
(Gu3NYeCKOoro HCCIEAOBAHMUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHUBIIMXCA CHUTYallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpU3HABaTh CBOE MPABO HA OMIKUOKY MPU pelieHn: GU3NUEeCKUX 3a7a4 Win
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo JAPYroro.



INPEAMETHBIE PE3YJIbTATBI

K xoH1y o0yueHus B 7 kjiacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaxaTh () OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUI:

UCIOJb30BaTh  MOHATHS:  (U3MUECKHME U XUMHUUYECKHUE  SIBJICHUS,
HaOJI0/ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AMHUIIBI (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXaHHYEeCKoe [BUXKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, TNPSIMOJUHENHOE), TPAaEeKTOpHUs, pPaBHOJEHUCTBYIOIIAS
CuUJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
cooOuIarouecs Cocysbl;

paznuyath siBineHus (aud¢ysus, TEMIOBOE ABMKEHUE YAaCTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBH)KCHHE,  WHEpLMS,
B3aMMOJICHCTBHAE TEJ, PAaBHOBECHE TBEPABIX TEJI C 3aKPEINIEHHOM OCBIO
BpallleHUsl, Mepefadya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
ra3amMy, arMoc(pepHoe JaBlIeHHWE, IUIABaHUE TeJ, IPEBPALLCHUS
MEXaHUYECKOW SHEPruu) Mo ONUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBIICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpy)XaronieM MHpe, B TOM uucie (U3MUECKUE SIBICHUS B TPUPOIE:
IIPUMEPBI JIBHKEHHUS C PA3IUYHBIMM CKOPOCTSMH B >KMBOW M HEXHUBOU
NpUpoje, NEWCTBUE CHIIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUs HA KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJie 4eJIOBEeKa, NMPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUYECKUX SIBICHUM;
OIKCHIBATh M3yYCHHBIE CBOWCTBA TEN U (PU3MUECKHE SIBICHUS, UCTIONb3YS
¢usnyeckue BeIMUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeEMH,
IIyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, CHJIAa TpEeHHs, JaBieHHe (TBEPAOro Tesa, MKUIAKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTh, IJIEYO CHJIBL,
MOMEHT CHJbI, KO3(Q(UIHMEHT TMOJE€3HOr0 JEUCTBUS MEXaHU3MOB,
KUHETUYeCKass M TOTEHIUallbHAs 3HEPrus), MpH ONMCAHUU IPABHIIBHO
TPaKTOBaTh  (PU3UYECKH  CMBICH  HMCHOJB3YyEMBIX  BEIUYUH, HX
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUMYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEITUYUMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS M MPOLECCHI,
WCIIONB3Ys MpaBUjIa CIOXKEHUs CUi (BIOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),



«30JI0TO€ TPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruM, NIpPU DSTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, IPOLIECCHl U CBOICTBA TEN, B TOM YHCIIE
M B KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh [IPUUUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3NUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3aJaud B |—2 JEHCTBHS, HUCHOJB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBaIONIME (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 33/1a4 3aIUCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyINIbI ¥ TMPOBOAUTH Pacu€rhl, HAXOAUThH CIPABOUYHBIC
JTaHHbIE, HEOOXOAMMBIE JIJIsl PElIeHUs] 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJIYYCHHON (PU3UYECKON BEITMUUHEI;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MpU TTOMOUIU
(bu3NYECKUX METOAOB, B OMUCAHUH UCCIIECIOBAHUS BBIJICIATH MPOBEPIEMOE
npeanonokenue  (TUIoTe3y),  pazauyaTb W HMHTEPIPETHUPOBATH
NOJy4YEHHBI pe3ysIbTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, Je1aTh
BBIBOJIBI 10 €r0 pe3yJIbTaTaMm;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
dbuznIecKux CBONCTB TelL: bopMyIUpoBaTH MIPOBEPAECMBIE
IPEOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000py10BaHMS,
3allMCBIBATh X0/l OMbITa U (POPMYIMPOBATH BHIBOJIBL;

BBITIOJIHATh TPSMbIE W3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUIIBI U TEMIIEpaTypbl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
nudpoBbIX MPUOOPOB, 3aMUCHIBaTh TMOKa3aHWUs NPUOOPOB € YUETOM
3a7]aHHON aOCONIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHHBI OT
JIpYrod € HCIOIb30BAHUEM TMPSIMBIX M3MEPEHHUH (3aBUCHMOCTH IyTH
PaBHOMEPHO JIBMXKYIIErOCsl Tejla OT BPEMEHHM [BHUKEHUS TeENa, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN COMPUKOCHOBEHUS TEJ, CHIIBI
VIIPYTOCTU OT YMJIMHEHUS MPYKHUHBI, BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA
NOTPYKEHHOM YacTU Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJNO0, YCIOBUI
IUTaBaHUs TEeJ, YCIOBUN paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEAOBaHUs, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEpPEHHUs, Cenys MNpPeJIoKEHHOMY IaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BHJE



MPEIJIOKEHHBIX Ta0NMI] U TpaduKOB, AeNaTh BBIBOJBI IO pe3yibTaTam
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3MUECKUX BETUYHH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbXKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHJIA, JEHCTBYyIOIIas  Ha
MOTPY)KEHHOE B JKUIKOCTh TeNo, KOAXD(HUIIMEHT TMOJe3HOr0 JeUCTBUS
IOPOCTBIX MEXaHU3MOB), Cilenysl NPEAJIOKEHHON HHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHHH CcOOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY M
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYUHBI,

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHHUUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIIHUECS COCYIAbI, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLHUIBI JCUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA HX OmucaHus (B TOM YHCIE:
NOJIINITHUKK, YCTPOHCTBO BOJOIMPOBOAA, TUIAPABIUYECKHN  Ipecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOIN HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUW M HEOOXOAUMBIE (PU3HUUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOANTH  MPUMEPHl  (HAXOAWTh HMHPOpPMALMIO O  MpHUMEpax)
IPAaKTUYECKOTO HCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
JKU3HH JIJIs1 obecrieueHrst 0€30MacHOCTH TIPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYKAIOIIEH cpene;

OCYIIECTBJIATh OTOOpP UCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uHdopmaIio, KOTopas SBISETCS MPOTUBOPEUYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOW;

MCIOJIb30BaTh MPHU BHIMIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIpPaBOYHBICE MaTepualbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM
qycie MyOIMYHO JAeNaTh KpaTKWe COOOIICHHS O pe3yibTarax MPOEKTOB
WA Y4eOHBIX HCCJIENOBAaHWUN, TpPH OTOM TPaMOTHO HCIOJIB30BaTh



U3YYEHHBI MOHATUMHBIA ammapar Kypca (OUM3MKH, COINPOBOXKJATh
BBICTYIIJICHUE IIPE3CHTALUEN;

IpU BBIMOJIHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHUMA pacIpenessiTh
00513aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJadyaMH,
CIIEAUTh 3a BBINOJHEHUWEM IUIaHA JIEWCTBUM, aJ€KBaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATENBHOCTh  TPYIIbI,  BbICTpauBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoH1y 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

WCTOJIb30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(HBIE Teia, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BJIAKHOCTh
BO3/1yXa, TEMIEparypa, BHYTPEHHSII DHEpPrusi, TEIUJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, IIEKTPUUECKOE TMOJIE, TPOBOJHUKU
Y TUDJICKTPUKH, MIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaTue, Teriornepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIMs, ITUIABJICHUE, KpHUCTAUIM3aIus (OTBEpJeBaHKE), KHUIICHHE,
TemIonepeaaya (TEenI0MpOBOHOCT, KOHBEKIIHS, M3IIy4EHUE),
AJIEKTPU3ALIMS TEJl, B3aUMOJICUCTBUE 3apsIOB, JCUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWUMOJCHCTBUE MACHUTOB, JICHCTBHUE
MAarHUTHOTO TOJISi Ha IIPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsT WHITYKITHS)
10 OINHMCAaHUID MX XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBIIGHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpYXKaloIlleM MHUpe, B TOM 4Yucie (GU3HMYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KaNWUIAPHBIE SIBICHUS B MPUPOJE,
KpUCTAJUIBI B Tmipupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TyMaHa, MHES, CHETa, dJIEKTPUUIECKUE
SBJICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMiid, Jpeid IMOJI0COB, POJIb MAarHUTHOTO MOJIS JJIs KU3HU Ha
3emiie, MOJISIPHOE CUSHUE, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUBMUECKHUE SIBJICHUS, UCTIOIb3Ys
(bu3uYeCKre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPIHsl, KOJTUISCTBO
TEIUIOTHI, yJelbHAs TEIIOEMKOCTh BEIIECTBa, YAEIbHAS  TEIUIOTa
MJIaBJICHUSA, yJeJbHas TeIjioTa MapooOpa3oBaHUs, yedbHas TeIioTa
CropaHus TOIUIMBA, KOA()(PHUIMEHT TIOJE3HOr0 JACHCTBHUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEJbHAs BIIAJKHOCTb BO31YyXa, JJIEKTPUUYECKUHN 3apsl,
CUJa TOKA, DJJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBICHUE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBJIEHUE  BEIIECTBA, pabdora HW  MOIIHOCTb
AIIEKTPUYECKOTO0  TOKa), TMpU  ONUCAHWU TMPABWIBHO TPaKTOBATh
(U3HYECKUI CMBICI HMCMOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IUHMIIbI
Gbu3MYEeCKUX BEIMYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JJTAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHHUS M MPOLECCHI,
UCIIONb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYIIIPHO-KMHETHUYECKONW TEOPUU
CTPOEHMS BELECTBA, MPUHLHUII CYNEPIIO3ULHMHA NOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxkoyns—JleHna, 3aKOH COXpAaHEHHs DHEpPruy, IpPU ITOM JaBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallld NMPAaKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISTH
IPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JOrnyecKux
iaroB ¢ Omnopol Ha 1-2 W3y4EeHHBIX CBOMCTBAa (DPU3MUECKUX SIBJICHUM,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbh pacu€THbIC 3adayd B 2—3 JIEUCTBUS, MCIIOIb3YS 3aKOHBI U
dbopmyIibl, CBs3bIBaIONIME (DU3MUECKUE BEIWYMHBL: HAa OCHOBE aHan3a
YCJIOBHUS 3aJa4M 3allMChIBATh KPaTKOE YCJIOBHME, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl pelleHUs] 3a7auyd, BBIOMpaTb 3aKOHBI W (QOPMYIIBI,
HeoOXoMuMMbIe il €€ peIIeHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
MOJIYYUEHHOE 3HaueHue (PU3MYEeCKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH MOMOIIU
($u3NYECKUX METOMIOB, MCIONb3Yysl ONHMCAHUE HCCIEJOBAHMS, BBIACIATH
IPOBEPAEMOE  IPEIAIOI0KEHUE, OLEHUBATh IIPABWIBHOCTH IIOPsAKa
IIPOBEICHUS UCCIIEIOBAHNS, 1€JIaTh BBIBOJIBL;

MPOBOAUTH OMBITBI MO HAOMOAEHUIO (U3MYECKUX SBJICHUNA WIH
(U3HYECKUX CBOWCTB TeJl (KAMWUISIPHbBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3IIydarolled (MOriIouaromiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphbl )KUAKOCTH U
IJIOIAad €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl U B3aUMOJICHCTBUE
DIEKTPUYECKUX  3apSAA0B, B3aUMOJCHCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YyAIIM3allAsl MAarHUTHBIX ITOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOTO TOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,



CBOMCTBA SJEKTPOJBHUraTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaThH
MpOBEpsieMbIE MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMbITa U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATh ~ NPSIMBbIE  U3MEPEHUs]  TEMIIEPATYpbl,  OTHOCUTEIbHOU
BJIAJKHOCTH BO3JyXa, CHWJIbl TOKA, HAINPSIKEHUI C HCMIOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUYECKHX BEIUYUH, CPABHUBATh
pPe3yJIbTaThl U3MEPEHUH ¢ yU4ETOM 3aJ]aHHOM a0COMIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BETUYUHBI OT
JIpyrol ¢ HCHOJBb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU IOMNEPEYHOTO
CEUYCHHS U yJICJIbHOTO CONMPOTUBIICHUS BEIIECTBA TPOBOAHUKA, CUJIbI TOKA,
WIYIIET0 4Yepe3 MNPOBOJHUK, OT HANOPSDKEHHWS HA MPOBOJHUKE,
UCCIEAOBAHNE IIOCJIENOBATENBHOTO M MAapajuIeIbHOTO  COEIMHEHUN
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONIHATh W3MEpPEHUs, CIeNys MNPeIOKEHHOMY IUIaHy, (PUKCHpOBATH
pe3yJbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUAC TaOnui W TpaduKoB,
JIeTIaTh BBIBOBI MO PE3YIbTATaAM HCCIICIOBAHUS;

MPOBOJAUTH KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BeIMYUH (yaeTabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMNPOTHUBJICHUE MPOBOJHHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAYS MPEIIOKEHHOW WHCTPYKIWH, U
BBIYUCIIATh 3HAYCHHUE BEIIMUNHBI;

coOMrofaTh MpaBMiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX oOmnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJIbTMETP, CUETUMK DIJICKTPUUECKOM IHEPruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, HArPEBATEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), FICKTPUUECKUE
MPEAOXPAHUTEIH, SJIEKTPOMArHuUT, SJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKA),
UCIOJIb3ysd 3HAHUSI O CBOMCTBax (PU3MYECKUX SBJICHUN U HEOOXOIUMbIE
(duznYecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOWCTBA WM W3MEPHUTEIIbHBIE
npuOoOpsl MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
LETEN C MOCIEA0BATEIbHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHBIE 0003HAUYCHUS DJIEMEHTOB JICKTPUUECKUX IETICH;



OpPUBOJIUTH  MpUMEphl  (HAXOAuTh  WHOpMAIMI0O O  IpuMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUs 3J0POBbS U COOJIIOJCHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W IYTEM CpaBHEHUS
JOTIOJTHUTEIIEHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIIUIO,  KOTOpas
SBIIICTCS POTUBOPEUNBOM WIIM MOXKET OBITh HEIOCTOBEPHOIA;
WCITIOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUN HAYIHO-TIOMYJISPHYIO
TuTepaTypy (u3mdecKkoro copep)KaHUs, CIPABOYHBICE MaTEPUATIBI,
pecypcel cetn MHTEpHET, BIajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIC W KPATKHWE YCTHBIE COOOIICHUS,
0006mas uHOOpPMAIMI0 M3 HECKOJbKHX MCTOYHUKOB (DU3UUECKOTO
CONEp)KaHMUs, B TOM UHCIE TyOJIMYHO TPEICTaBIATh PE3YJIbTAThI
MPOEKTHON WJIM WCCIIEAOBATEIIbCKOW JEATENBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATHUHBIA ammapaT Kypca (Qu3ukw,
COIIPOBOKJATh BHICTYIUICHUE TIPE3CHTAIINCH;

MpU  BBIMOJHEHUH YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MIPOIIECCOB  PACTIPEACIISITh OOS3aHHOCTH B TPYNIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHM, CJICIUTh 32 BBHIMOJIHCHUEM IUIaHA JCHCTBUI U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periarh KOHGIUKTHI.

K xoHIy 00yueHusi B 9 kiiacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUM:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUS, AedopManus
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPJIOE TEIo,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, WH(pa3ByK M YyIbTPa3BYK, OJIECKTPOMATHUTHBIC BOJIHBI,
IKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1aIbHO30PKOCTb,
CHEKTPbl UCMYCKaHUSI U TOTJIONIeHUs, abda, 0eTa- U raMma-u3Iy4eHus,
M30TOIBI, SIACPHAs YHEPTEeTHUKA;

paznuyaTh SBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JIBIJKCHUE, PaBHOYCKOPEHHOE MPSMOJUHEUHOE JBHXKEHHE, CBOOOTHOE
MaJICHUE TeJl, PABHOMEPHOE JIBHIKEHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE JBM)KEHUE, KOJeOaTelIbHOE ABM)KEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE pPacHpOCTpaHEHUE, OTPAKEHUE W MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JioKeHUe OEJIoro cBeTa B
CHEKTp U CJOXEHUE CIEeKTPAJIbHBIX LIBETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JTYYEeHMs]) 0 OMMCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHWE HM3YyYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaronieM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB YKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAaMH, 3XO0, LBETa Tel,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(UOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTECTBEHHBIN
panMOaKTUBHBIA (DOH, KOCMHUYECKHUE JIY4H, PaJUOAKTUBHOE H3IIyuCHUE
NPUPOAHBIX MHHEpAJOB, JCHCTBUE pPAJUOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEpPEeBOJUTh MPAKTUYECKYIO 3anadyy B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUYECKUX
SIBIICHUU;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCTOIb3YS
¢usnyeckue BETUYMHBI (CpPeOHSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM [IBH)KEHHH, YCKOpPEHHE, MEepeMENIEHUE, IMyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJACHUS, BEC Tella, HUMIYJIbC Tella, HUMIYJIbC CHJIb,
MeXaHu4yecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DSHEPIus Tea,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPrus CHKATON
NPYXUHBI, KUHETHUYECKash DSHEprus, IIOJIHAasg MEXaHU4ecKass >SHEeprus,
NEPUOJ U YacToTa KoyieOaHUH, UIMHA BOJIHBIL, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONHUCAHUU
IPaBUJIBHO TPAaKTOBATh (DPU3MUYECKUN CMBICT HCIOJB3YEMbIX BEJIUYMH,
0003HAaYEHUs! M EIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIUYHHAMU,
CTPOUTH I'pa)KU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3MUYECKUE SIBIEHUS M IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHWs JHEPruHU, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIUI CYNEpPHNO3UWUMU CUJI, NPUHLIMI OTHOCUTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MUMITYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOIO U MacCOBOIO YHCEN



IpU SJAEPHBIX PEaKLUAX, IPU 3TOM JlaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUHd MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTEpa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amayu  (omMparolmuecs Ha cucreMy u3  2-3
ypaBHEHU), UCIONb3Yys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHalli3a YCJOBMS 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEAOCTAIOIINE WU U30BITOYHBIE TAaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE TSl PELICHHs], IPOBOAUTH PAcu&Thl U
OLIEHUBAaTh PEATUCTUYHOCTh IOJYYEHHOIO 3HaueHus (pU3nuecKkon
BEJIMYUHBI,

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIINUTh MpU IOMOILU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHMCAHWUE HCCIEAOBAaHUSA, BBIICIATH
NpPOBEpPSAEMOE MPEIIOIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPSAIKA
IPOBEACHUS  MCCIENOBaHUSA, JelaTh  BBIBOJBL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIIOIEHUI U OIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(¢u3MUecKuX CBOWMCTB TeNl (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IEpHOJa KOJIEOaHUM TNPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJIEOaHUH, MPAMOJIMHEMHOE pacpOoCTpaHEHHE CBETa,
pasiiokeHue Oesoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pak€HUs NpeAMeTa B COOMparolei
JuH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUCHHS):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HU30BITOYHOro Habopa
0o0OpynOBaHMs, ONHMCBHIBaTh XOJI ONbITA U  €ro  pe3yibTarshl,
(bOopMyIMpPOBaTH BEIBOIBL;

IPOBOJIUThH MPU HEOOXOJIUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpenemss
CpeqHee 3HAuYeHHE HU3MEpAeMOM BEIUYMHBI ((DOKYCHOE pacCTOSHHE
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHus
(M3MepUTENLHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYyTH OT BpPEMEHU
P PABHOYCKOPEHHOM JBMKEHMU O€3 HadalbHOM CKOPOCTH, Nepuoaa
Koje0aHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaX€HHUsl CBeTa OT yrja MaJeHUs M yria MPEeJOMJICHUsS OT yria



najieHus1): TUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOATEIBHO COOMpAThH
YCTaHOBKY, (UKCUpOBATh pe3yjbTaThl TMOJYYEHHOW  3aBUCHMOCTHU
(¢u3uYecKUX BETUYUH B BUJe TaOMUI] U rpaduKoB, JejaTh BBIBOABI IO
pe3yJibTaTaM UCCIEI0BaAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (PU3NUECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHWE Tela TPH PaBHOYCKOPEHHOM JIBHXKECHUH,
YCKOPEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTb MPYKHUHBI, KOIPPUIIUEHT
TPCHUS CKOJBKCHHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa H
NMeproj] KoJIeOaHWNW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTUYECKAass CuJia coOWparoleld JMH3bl, pPaJUOAKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAILHYIO YCTAHOBKY H
BBITIONTHATHh U3MEPEHUS, CIEAys MPEIIOKEHHON HWHCTPYKIIUH, BBHIYUCIIATH
3HAY€HHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHbBIE PE3YNIBTATHI C YUETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUM;

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyJI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKW HW3YYCHHBIX (U3MUYECKUX MOJIEIICH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUTAHETapHAs MOJACIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OnucaHus (B TOM 4YHUCIE:
CIUIOMETP, NATYMKHU TIOJOKEHHUS, PACCTOSHUS W YCKOPEHUS, paKera,
DXOJIOT, OYKH, TIIepUCKON, ¢oToarmapar, ONTHYSCKUE CBETOBOJIHI,
CIEKTPOCKOI, JO03UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUHM H  HEOOXOoAuMmble  (unyecKue
3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU W3YYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU PEIICHUH YYeOHO-TIPAKTUYCCKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MOCTPOECHUS N300paKEHUH B IJIOCKOM 3€pKajie U cCOOMparomiei JINH3E;
NPUBOIUTH  MPUMEpPHl  (HAXOAuTh  WH(OpMaIMi0O 0  TIpuMepax)
MPAKTUIECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHON
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 3J0POBbS W COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBECHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NYECKOTO COACPKAHHUS B
HuTepHeTe, caMOCTOSITENIbHO (hOPMYIUPYS MTOMCKOBBIN 3alpoc, HaXOINUTh



IIyTU OIpENENICHUs] JOCTOBEPHOCTH IMOJIyUEHHOW MH(OPMALIUU HA OCHOBE
MMEIOLIUXCS 3HAHUN U TOITOJIHUTEIbHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHINOJHEHUN YYEOHBIX 33JlaHUld HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHbIE MaTepuassbl,
pecypebl cetn MIHTEpHET, BIageTs npuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE
uH(poOpMaIM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WIIM UCCIIEI0BATEIbCKON
JNEATEIbHOCTA, TPU  3TOM TIPAaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIN
NOHATUWHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalued ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KosunuecrBouacos DJIeKTPOHHbBIE
- HaumeHoBaHnuepasaejioB u (uudposbie)
n/ Bcer KoHnTpoJbHbIepadoT IIpakTnueckuepador
TEMIPOrPpaMMBblI o0pa3oBaTebHbIEpeCYpC
n 1] bl bl
bl
Pa3znen 1.@u3nka u eé poJib B IO3HAHUM OKPY:KAOIIEr0 MUPa
bu6mmoreka [JOK
1.1 o - 2 1
vsHia - Hayka o Tipupone https://m.edso00.ru/7f416194
12 EcTecTBeHHOHAYYHBINMETOATIO3HAHU 3 1 bubmuorexa [IOK
' s https://m.edso00.ru/7f416194
bu6mmoreka [JOK
1.3 o 3 1
HSHHACCRHCB ST https://m.edsoo.ru/7f416194
Hroromnopasneny 8
Pa3nen 2.1lepBoHayajibHbIe CBEICHUS O CTPOCHHMH BelleCTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHEBEIIECTEA https://m.edso00.ru/7f416194
59 JBr>keHne U B3aMMOCHCTBHE YACTHI] 3 1 bu6moreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubmioreka [IOK
2. Ar 3
3 PEraTHHCCOCTORMIARCICCTRA https://m.edso00.ru/7f416194
Uroronopasneny 7
Paznen 3./[Bu:keHUe U B3aUMOAeiicTBUE TeJl
bu6mmoreka [JOK
1 M 6
3 CAMITCCKOCABITICHIE https://m.eds00.ru/7f416194
3.2 Wuepnust, macca, I0THOCTh 7 1 Bbu6moreka [JOK



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

bu6mmoreka [JOK

: .B 1 2
33 Crna. Begsican 8 https://m.edso00.ru/7f416194
Wroronopasneny 31
Pasnen 4./aBjieHne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
aByeHue. [lepemaua naBneHus
4.1 iIBé BIMU TeJ'II;MHI/I >1<1/111 KOCTSIMHU U 3 bubmorexa HOK
' pA > A https://m.edso0.ru/7£416194
razamu
bubmioreka [IOK
4.2 8
JlapretmexRuKoCTH https://m.edso00.ru/7f416194
bu6mnoreka [JOK
4.3 A 9
TMOC(EepHOe1aBIICHIE https://m.edsoo.ru/7f416194
44 JleicTBHE )KUJIKOCTH U I'a3a Ha 11 3 bubmoteka [JOK
' HOTPYXEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Wroronopasneny 31
Paznen 5.PaGora m MoImHOCTDH. JHeprus
bubmioreka [IOK
51 P 6 1
400Td H MOIHOCTE https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 8 1
POCTRIEMERATIENEL https://m.edso0.ru/7f416194
bu6mmnoreka [JOK
5.3 M 8 1
CXATIHCCRAHEPTIA https://m.edso00.ru/7f416194
Hroronopasueny 22
Pe3epBHOEBpems 3
BIIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO HACOB I1O 102 13

I[TPOTPAMME



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

8 KUIIACC

KosauuecrBouacos DJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/IbHbIEPECYPCHI

Ne HaumeHoBanuepa3iejaoB u

n/m | TeMIporpaMmbl Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl

Pa3zgea 1.TenioBblesiBJIeHUSA

. bubmnoreka [IOK
1.1 14
CTpoenne u cBoCTEaBeIICCTEA https://m.edsoo.ru/7f4181ce
but6moreka [JOK
12 Tennospienponeccet 31 1 S https://m.edsoo.ru/7f4181ce
Wroronopazueny 45

Pa3znen 2.95ekTpryeckre H MATHUTHBIE SIBJIEHUS

DNEKTPUUYECKUE 3aPsIbI.
2.1 3apsoKeHHBIC TEla U UX 11 1 Eubmorexa HOK
' P e el https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
. . bubmmoreka [IOK
2.2 [ToCTOSHHBINANEKTPUY ECKUNTOK 25 1 7 httos://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2. M 11 1 1.
3 ATHITHPIABIEHI > https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 C) 7
HETPONATHITHATIHAYIEHI https://m.edsoo.ru/7f4181ce
Hroronopazueny 54
Pe3epBHOEBpEMs 3
OBUIEE KOJIMYECTBO YACOB I10
102 3 14.5
I[TPOTPAMME



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

KosauuecrBouacos DJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/IbHbIEPECYPCHI

Ne HaumeHoBaHuepasiejoB u
n/n TEeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl

Pa3zgea 1.MexannuecKuesiBJICHUSA

MexaHndecKoe IBIKCHUE U bu6moreka [JOK
1.1 10 1
CIIOCOOLI €ro OIMMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsaumopeiicteueren 20 1 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHBICOXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroronopasueny 40
Paznena 2.Mexannueckue KoJ1e0aHUS M BOJHBI
bu6mmoreka [JOK
2.1 M 7 3
CXAHMECKUEKOE0aHH S https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITACCKICBOIHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroromnopasneny 15

Paznen 3.27ekTpoMarHuTHOE 10J1€ U 3JIeKTPOMATHUTHbIE BOJIHBI

31 DJIEKTPOMarHuTHOE TOJIE U 6 5 bu6morexa [IOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroronopasueny 6
Pa3znen 4.CBeToBBICSIBJICHHS
bub6mmoreka [JOK
4.1 3 6 2
AHOHBPacipOCTpatcHICRETa https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Bbub6morexa IIOK
4.2 JIMH3BI ¥ ONITUYECKUETIPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eoro ceera B 3 9 but6mmoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroronopazaeny 15
Pa3znen S.KBanToBbIesIBIeHUSA
51 Hcnyckanue u norjaoieHne cBeTa 4 1 bubmmorexa [IOK
' aToMoM https://m.edsoo.ru/7f41a4a6
bu6moreka I[IOK
5.2 C 6 1
TPOCHICATOMHOTORIpA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
5.3 | 7 1
ACPEBICPEAitat https://m.edsoo.ru/7f41a4a6
Uroronopasaeny 17
Paznen 6.IloBTOpUTEIHHO-0000 120 IIIMITMOAYI b
[ToBTOpeHue u 0000IIeHHE
6.1 coznepkaHus Kypca ¢usuku 3a 7-9 9 2 buomiorexa LIOK
' AP P https://m.edso0.ru/7f41a4a6
KJacc
Hroronopasneny 9
OBUIEE KOJIMYECTBO YACOB I10
~ 102 27

I[TPOTPAMME



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

7 KIIACC
Ne KoanuecrBouyacos
Bce Harau3y | DaekTpoHHbIeHU(PPOBHIEOOPA3O
n | Temaypoka Kontpoasubl | IlpakTnueck
er YeHus BaTeJIbHbIepeCcypChl
/ epaboThI nepaboTh
I 0
1 ®dusrka — Hayka o ipupoze. ABineHus 1
npupoabl. PU3nyecKuesiBICHUS
MexaHn4YecKue, TCIIOBEIC,
2 JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 1
3BYKOBBIC SIBJICHHS
3 ®u3nyecKkre BEIUYMUHbBI U UX U3MEPEHUE 1
Jlabopatopnas padota "OmnpeneneHue
4 LIEHBI 1€JICHUS] U3MEPUTEILHOTO 1
npubopa".
VYpok-uccrnenoBanue "M3mepenue
5 TeMIepaTyphbl PU MOMOIIN 1 1
XKHUIKOCTHOTO TEPMOMETpPA U JATUYNUKA
TemrepaTypsl”
Ypok-uccnenosanue "M3mepenue
6 TeMIepaTyphbl Py MOMOIIHU 1 1
XKUJKOCTHOTO TEPMOMETPA U JaTUUKA
TemmnepaTypsl"”
Kak ¢usuka u 1pyrue ecTecTBEeHHBIE
7 HayKH U3y4aroT NPUPOAY. 1 bubmiorexa [OK
N https://m.edsoo.ru/ff09f72a
EcrecTBeHHOHAyUYHBII METO]T MO3HAHUS.



https://m.edsoo.ru/ff09f72a

Onucanne GU3NYECKUX SBIICHHUM C
IOMOIILIO MOJIeNIeN

VYpok-uccinenosanue "lIpoBepka
TUTIOTE3BI: TaJTbHOCTh MOJETA MapUKa,

8 MYIIEHHOT' 0 TOPU30HTAIILHO, TEM
0oJbIIIe, YeM OOJIBINE BBICOTA MTycKa"
Crtpoenue BeniecTBa. ONBITHI,
9 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEI[ECTBA
10 JlabopaTopHas pabora ""N3mepenne
pa3mepoB Majbix Tea"
11 | PemenuekauecTBEHHBIX3a/1a4
12 JIBM>KCHUEUACTULIBEIIICCTBA Eubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONBITHI 11O
13 | HaOIOAECHUIO TEMIOBOTO PACIIMPEHUS
ra3oB»
14 | ArperaTHbIECOCTOSTHUSBEIIECTBA
B3anMocBsA3p MeX1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
15 COCTOSIHUAX U UX ATOMHOMOJIEKYJIIPHBIM bubmotexa [JOK
CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
OcobOeHHOCTHATPETATHBIXCOCTOSIHUIBO/
BI
16 MexaHuveckoe IBHKeHne. PaBHOMepHOE bubmmoreka [IOK
Y HEPaBHOMEPHOE JIBUIKEHUE https://m.edsoo.ru/ff0a05c6
17 | Cxopoctb. Enununpickopoctu Bu6mmorexa [IOK

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

Pewenne 3anau no teme "CKOpOCTb.

18 Enununsickopoctu"

19 | Pacuer myTH u BpeMeHH IBHKEHUS Bu6mmorexa [IOK

https://m.edsoo.ru/ff0a0ae4

20 | Pemenuerpaduyeckuxzamgad

21 Pemenue 3anau no teme "Pacuér mytu u
BpEMEHU JABUKEHUS"

Hneprus. 3aK0oH HHEPLIMH.
22 B3aI/I;MOI[eI7ICTBI/Ie TeJIpKaK NpUYrHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTHU JABUKEHUS TEJ
Pemenne 3amau no reme "Muepius.

23 B3anMopeiicTBre Ten Kak IpuYrHa
W3MEHEHHS! CKOPOCTHU JABUKEHUS Ten"

24 IInoTHOCTE BemecTBa. Pacdaer Maccel u bu6morexa IIOK
o0beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Pemenwne 3amad mo Teme "IlnoTHOCTH

25 | BemectBa. Pacuét Mmacchel m 00bEMa Tema
1O €ro IJIOTHOCTH"

26 JIabopartopHast pabota «Omnpenenenue
ILUIOTHOCTHU TBEPAOIO TEJIa»

97 Pemrenue 3agad mo teme "ImoTHOCTH but6mmoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c

28 Pemenue 3amaq o teme "IlnoTHOCTH
Bemecrna"

Cuiia KaKk XapakTepucTHKa

29 | B3ammopelicTBus Ten. CUIAyNPYrOCTH.
3axoHI yka

30 | JlaGopaTtopnas pabora «/3yueHue



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

3aBUCHMOCTH PaCTSHKCHUS
(medopmariuu) IpyKUHBI OT
MPUIIOKEHHON CUIIBD)

31 SBnenmersarorenus. CUIATIKECTH
CBs13p MEXy CUIION TSHKECTU M MAacCOU
32 tTena. Bec Tena. Pemenue 3aga4 mo reme bubmorexa HOK
" " https://m.edsoo.ru/ff0a1778
Cuna TsbKecTH
Pemenne 3amau no teme "CBs3b MEXIY
33 CHJIOH TSDKECTH U MacCOM Tea.
Becrena."
34 Cuia TSKECTH Ha IPYTUX TUTaHETax. bubmotexa [JOK
dusnueckrexapakTepUCTUKUIIIIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [IOK
35 Hsmepetmecit. Jliamomerp https://m.edsoo.ru/ff0al8cc
JIabopaTtopHas pabota "I'pamxynpoBanue
36 | TpPYXUHBI U U3MEPEHHUE CUTT
JTUHAMOMETpOM "
bub6muorexa IIOK
37 Becrena. Hepecomocts https://m.edsoo.ru/ff0al1778
38 CrnoxxeHue IByX CHUJI, HAIIPaBJICHHBIX IO bubmotexa [JOK
OJIHOM MpAMOi. PaBHOIEMCTBYIOIIASICUIT https://m.edsoo.ru/ff0ala70
Pentenue 3amau mo treme "CroxxeHue
39 | nBYX cHJI, HAIPABJICHHBIX 11O OJHON
npsmoi. PaBHoaeiicTByromascui"
40 Pemenune 3amad mo teme
"PaBHopelicTByIOImAs cui"
41 Tpenue ckombXeHUs U TPEHUE TTOKOA. bubmmoreka [OK

TpeHue B npupoje U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

42

Jlabopatopnas padora «3yueHue
3aBUCUMOCTH CHUJIbI TPCHHA CKOJIbXKCHU S
OT CUJIbI JABJICHUA U XapaKTCpa
CONPHUKACAIOIIUXCS TIOBEPXHOCTEI

bu6morexa IIOK
https://m.edsoo.ru/ff0alcc8

43

Pemienne 3amayd Ha onpeneneHue
PaBHOJEHCTBYIOIIIEH CHITbI

44

Pemrenue 3aga4 mo temaMm: «Bec Tenay,
«I"padpuueckoe n300paxeHue CUm»,
«Cunbl», «PaBHOIEH CTBYIOMIAS
ciu».Ilpodeccust nHKEHEP-CTPOUTED,
unxenep. [loxydenue npodeccuu B
APXUTEKTYPHO-CTPOUTEIBHON aKaJeMUuu
CamI' TV

bubmorexa [IOK
https://m.edsoo.ru/ff0alde0

45

KonTponpHas pabora 1o Temam:
«Mexannueckoe IBHKEHHEY, «Macca,
IJIOTHOCTHY, «Bec tenay, «['paduueckoe
n300pakeHune cuiny, «CHbI

46

AHaIN3KOHTPOJILHOWPAOOTHI

47

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUEHUSI JaBJICHUS

bubmorexa [IOK
https://m.edsoo.ru/ff0a20a6

48

Pemenne 3amau no Teme "/laBiaeHue.
CriocoOb! yMEHBILIEHUS U YBEIUYEHUS
JaBieHus"

49

[TpakTtryeckas padota "Pacuer
JIaBJICHUS], TPOU3BOUMOrO YEJIOBEKOM"

50

Pemenune 3amau mo Teme "/{aBnenue.
CnocoObIn3MeH eHUs IaBICHUS "

ol

JlaBnenune rasa. 3aBHCUMOCTh JTaBIICHUS

bub6mmoreka [JOK



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

ra3a ot o0bEéMa, TemMrepaTypsl

https://m.edsoo.ru/ff0a2376

Ilepenaua naBneHust TBEPABIMU TEJIAMHU,

bubmumoreka [IOK

52 KUJAKOCTSIMH M razamu. 3akonllackamns https://m.edsoo.ru/ff0a25b0
53 Pemenne 3amau mo Teme "JlaBieHue B
JKUIKOCTHU U rase. 3akonllackams"
54 JlaBieHue B )KUIKOCTH U rase, bubmmoreka [IOK
BBI3BAHHOE JI€HCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
55 Pemenue 3ampau no teme «J/laBnenue B bubmmoreka [JOK
JKUOKOCTH U rase. 3akonllackais https://m.edsoo.ru/ff0a2826
but6moreka IJOK
56 Coobumatompecacocy et https://m.edsoo.ru/ff0a2970
57 Pemenue 3amaq mo teme
"CooOuaronuecs cocybt"
58 | T'mapaBmuueckuiinpecc bubmorexa [OK
https://m.edsoo.ru/ff0a3136
59 Pemenune 3ampau no teme
"T'unpaBnuyeckuii npecc"
60 ManomeTpsl.
[TopiHeBONKUIKOCTHBITHACOC
61 Pemenue 3anay no reme "MaHOMETpHI.
[TopuHeBoixkuaAKOCTHBINHacoc"
Atmocdepa 3emun. [TpuanHb
CYILIECTBOBAHMS BO3AYIITHON 000JI0YKH
62 Sent. but6moreka IJOK
https://m.edsoo.ru/ff0a2b5a
3aBUCUMOCTHATMOC(HEPHOT O/IaBJICHHSIOT
BBICOTBIHATYPOBHEMMOPS
63 | BecBo3mgyxa. ATMochepHOeaaBIeHNE bromorexa LIOK

https://m.edsoo.ru/ff0a2b5a



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

64 N3mepenne atmocepHOro gaBieHUs. bubmmoreka [IOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
65 3aBHCUMOCTh aTMOC(HEPHOTO JTaBJICHUS bu6morexa [IOK
OT BBICOTBHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Pemenue 3anay "3aBucuMocThb
66 aTMOC(EpHOT 0 JaBJICHUS OT BBICOTHI HAJl
ypoBHEM Mops"
67 Bapometp-anepona. AtmochepHoe bu6motexa [IOK
JIaBJICHUE Ha Pa3JUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
68 Pemenue 3amau mo teme "ATtmocdepHoe
JaBieHue"
69 Pemenue 3amau o reme "ATtmocdepHoe
nasienue"
JelicTBue )KUAKOCTH U ra3a Ha
70 | morpyeHHOE B HUX TEJIO. Bu6mmorexa [IOK
https://m.edso0.ru/ff0a3276
ApxumMenoBacuia
Pemenne 3amau mo Teme "/l eiictBue
71 | >XKMIKOCTH U Tra3a Ha NOTpyKEHHOE B HUX
Teno. ApxumenoBacuia'
Jlabopatopnas pabora «OnpeneneHue
72 BHTanKHBEIomfﬁ CHUTEI, J:[ep”f)CTBonmeﬁ bubmotexa [JOK
https://m.edsoo.ru/ff0a33fc
Ha TEJIO, MOTPY>KEHHOE B KUIAKOCTH
JlabopaTopHas paboTa o Teme
73 «UccnenoBanue 3aBUCMMOCTH Beca Tela bu6moteka [IOK
B BOJI€ OT 00bEMa MOTPYKEHHOU B https://m.edsoo.ru/ff0a3514
KHUJIKOCTh YaCTH TEJa»
74 [LmaBanueren bubmorexa HOK

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

75

Pemenune 3agay no treme "lIlimaBanue ten"

JlabopaTopHas pabora
"KoncTpynpoBanue apeomeTpa Ui

70 KOHCTPYHPOBAHHE JIOJKH U ONIPE/IeTICHNE
€€ rpy3onoabEMHOCTH "
Pemrenue 3agau mo tremam: «IlmaBanue
77 cynoB. BoznyxomnnaBanue», «JlaBienune E::g:lpllr?::(lj(:ogzﬁf 083654
TBEPABIX TeJI, )KUIAKOCTEH 1 ra30B»
78 | MexanunueckaspaboTa bubmorexa [IOK
https://m.edsoo.ru/ff0a3f82
79 Pemenune 3aga4 mo Temam:
"Mexanuyeckas pabora"
bubmmoreka [IOK
80| MoupocTs. EARHHIEMOIHOCTH https://m.edsoo.ru/ff0a3f82
81 Pemenne 3ama4d nmo reme "MOITHOCTb.
Egununneimvornoctn"
VYpok-uccinenoanue "Pacuér
82 MOIIIHOCTH, Pa3BUBAEMOM MPH TOIbEME
o jJectauie"
83 Pemrenne 3amad mo teme "MOITHOCTS.
Enquaunnemvomnaoctu"
84 IIpocThie MexaHu3MBbI. Phiuar.
PaBHOBecue cuit Ha ppryare
85 Pewenne 3aau o teme "lIpocteie
MexaHu3Mbl. Peryar. PaBHoBecueppruara"
KonTponpHas pabora 1o Teme
86 | «/laBneHue TBepIBIX Tel, )KUIKOCTEH 1

ra3oB» / Beepoccuiickas mpoBepodHas



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

pabora

87

PesepBHbIii ypok. Pabota ¢ Tekctamu 1o
Tteme «/laBienue TBEPABIX Te,
XKUIKOCTEN 1 ra3oB» / Beepoccutickas
MpoBepoYHas paboTa

bub6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

88

Poruaru B TeXHHKE, OBITY W IPHPOJIC.
JIabopaTtopHas pabota «/ccnemoBanue
YCJIOBUI PAaBHOBECHS phIUara

0.5

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

89

Pemenne 3agay mo teMe «Y ClI0BUS
paBHOBECHS pblyara

bub6muorexa IIOK
https://m.edsoo.ru/ff0a48a6

90

Pentenue 3amad mo teme "Y ciioBus
paBHOBecus ppryara"

91

KoaddunuenT mose3noro nercTpus
MexaHu3ma. JlabopatopHas pabora
«M3mepenne KIIJI HakIOHHOK
TJIOCKOCTHY

0.5

92

Pemrenue 3agau mo teme "PaboTa,
MotHocTh, KIT"

bub6morexa IIOK
https://m.edsoo.ru/ff0a4c48

93

Pemrenue 3amau mo teme "Paborta,
MontHocTh, KIT/"

94

Mexanunueckas sHeprus. Kunertnueckas
U NOTEHIMAJIbHAS SHEPrUs

bub6munorexa IIOK
https://m.edsoo.ru/ff0a4252

95

Pemrenue 3agau mo teMme "Mexannueckas
sHeprus. Kunerndeckas u
MOTEeHIHATbHAsIHEePrus"

96

3aKOHCOXpaHEHUSIMEXaHUYECKOWIHEPT I
"

bu6morexa IIOK
https://m.edsoo.ru/ff0a4360

97

Pentenune 3amau mo teme "3axkoH



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

COXpaHEHMsI MEXaHU4ECKOM sHeprun"

YPOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIBHOE OIIPE/IEIICHUE
WU3MEHEHUSI KHHETUYECKOU 1

98 . 1 1
MOTEHIIUATBHON SHEPTUH TIPU
CKaThIBAHHMH TeJIa 11O HAKJIOHHOMN
mIocKocTu"
99 KonTtponbsnas pabora no reme «Padora n 1
MOIIHOCTb. DHEPrus»
10 | PesepsHbiii ypok. PaboTa ¢ TekcTOM 110 1
0 TeMe "MexaHndeckoe aBrKeHue"
10 | PesepBHsIii ypok. PaboTa ¢ TekcTamu mo 1 bubmmoreka LIOK
1 Teme "MexaHn4yeckoe ABUxKeHue" https://m.edsoo.ru/ff0adee6
10 | Pe3sepsHbliii ypok. PaboTa ¢ TekcTaMu 1o 1
2 teme "Pabora. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 10 13
I[TPOT'PAMME 2



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

No KosnuecrBouacos
Haramzy | DuaexkrpoHHblenugpoBbieodpa3o
n | Temaypoka Be Konrpoasusl | IIpakTH4ecku
YyeHust BaTeJIbHbIepecypchl
/ ero | epaboTnbI epaéoThI
n
OCHOBHBIE 10JIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH U UX OIBITHBIE 1 bummorexa IIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKAEHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPIOTO, XKUJKOTO U 1 bubmorexa [IOK
ra3000pa3HOT0 COCTOSIHHI BEIeCTBa https://m.edsoo.ru/ff0a540e
OObscHeHue CBONCTB TBEPOTO,
JKUJIKOTO M Ta3000Pa3HOr0 COCTOSIHUM 1
BELIECTBA HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHn
Kpucrammueckue u amopgHbieTeNa 1 bummorexa TIOK
p P https://m.edsoo.ru/ff0a5800
CMmaunBaHu€ U KallUJUIIPHOCTb. 1 bubmuotexa [JOK
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
TennoBoepacmupeHue u cxxaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypsl CO
CKOPOCTBIO TEMJIOBOI'O ABUKEHUS 1
YacTHll
Buytpennss sneprus. CriocoObl 1 bubmuotexa [IOK
W3MEHEHUS BHYTPEHHEW SHEpPrun https://m.edso0.ru/ff0a5c60



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

10

Bunpirernonepenauu

bu6moreka [JOK
https://m.edsoo.ru/ff0a6412

11

VYpok-kondepenmus "l[IpakTruaeckoe
WCIIOJb30BaHUE TEIJIOBBIX CBOWMCTB
BEIIECTB U MAaTEPHUAJIOB B IIEJISIX
sHEeprocoepexeHus"

bu6moreka [JOK
https://m.edsoo.ru/ff0a65c0

12

KomnuecTtBOTEILIOTEL.
VY nenbHagaTenI0eMKOCTD

bubmioreka [IOK
https://m.edsoo.ru/ff0a6976

13

Pemenune 3amau no teme "KomnuectBo
TEMJIOTEL. Y AeIbHASTENI0EMKOCTD"

14

VYpaBHeHue TeraoBoro OamaHca.
TennooOMeH 1 TenJI0BOE PaBHOBECHE

bu6moreka [JOK
https://m.edsoo.ru/ff0a7088

15

Pemienue 3amau o teme "YpaBHeHue
TenIoBoro Oaganca. TemioooOMeH u
TEMJIOBOepaBHOBECHE"

16

Pemenue 3amay no teme "YpaBHeHUE
TeruioBoro Oananca. TemmooOMeH u
TEMJIoBOepaBHOBECHE"

17

JlabopaTopHas pabora "VccnenoBanue
SIBJICHUS TETJIOOOMEHA TIPH
CMENIMBAHUY XOJIOAHOW U TOpsAYEi
BOJLI"

bu6moreka [JOK
https://m.edsoo.ru/ff0a6a98

18

Pacuer xonmm4ecTBa TEILIOTHI,
HEOOXOAMMOro JJis HarpeBaHus Tena u
BBIACIEIEMOI'O UM ITPU OXJIAXKACHU U

19

Pemenune 3amay no teme "Pacuér
KOJIMYECTBA TEIJIOTHI, HEOOXOANMOI' O
JUUISL HarpeBaHMs Tejia ¥ BbIASISIeMOro



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

UM IIPH OXJIaKeHUN"

Pemenune 3amay no teme "Pacuér
KOJIMYECTBA TEIIOTHI, HEOOXOANMOI O

20 JUTsl HATPEBAHUSI TeJIa ¥ BBIJICIIIEMOTO
WM TPU OXJIAKJICHUH "
21 JlabopartopHas pabota "Onpenenenue bubmoreka LIOK
yAEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
99 DHeprus ToIIMBa. Y AeibHas TEIoTa ]h;I/IGJ'I/I//IOTe;(a I.IO}f(_fo s
cropaHus ttps://m.edsoo.ru/ff0a7b5a
93 Pewenne 3amau mo teme "OHeprus
TONJMBA. Y IeJIbHAsATEIIOTAIlJIaBJICHHS "
24 PemennekoMOMHNpPOBaHHBIX3a1a4
IInaBnenue u oTBEpAEBaHNE
25 | KpUCTAIIMYECKUX Tell. butmmorexa [IOK
https://m.edsoo.ru/ff0a71d2
VY nenpHagTen0TaIaBACHUS
Pemenue 3anau no treme "llnaBnenue u
26 | oOTBepAEeBaHME KPUCTAIIIMYECKUX Tell.
VnenbHasTennoranaaBaeHus"
27 | PemennekoMOMHUPOBAHHBIX3ada4
JlabopartopHas pabota "Onpenenenue bubmorexa L{OK
28 yAEIbHOMN TENJOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
29 [TapooGpa3oBaHue U KOH/IEHCALIUS. bu6mmorexa IIOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenue. YaenbHas Temiora
30 apooOpa3oBaHUs U KOHJCHCAIUH. bubmorexa [IOK
3aBUCHMOCTb TEMIEPATYPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
31 Pemenue 3ana4q mo teme "Kumneunue.



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

VnenbHas TEIUIOTa MapooOPa30BaAHUS U
KOH/ICHCAIHH.
3aBHCHMOCTHTEMIIEPATYPBIKATICHUSOTA
T™MOc(epHOoronaBieHus"

32

PerennekoMOMHUPOBaHHBIX3a/1a4

33

BrnaxxHocTts Bo3ayxa. JlaboparopHas
pabota "OmpeneneHrne OTHOCUTEIHHOM
BJIQYKHOCTHU BO3/1yxa"

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

34

Pemenue 3agau Ha OIIPCIACIICHHUEC
BJIAJKHOCTH BO3ayXa

35

[TpuHLMIIBI paOOTHI TEMJIOBBIX
nsurareneif. [lapoBast TypOuHa.
JlBUrarenbBHYTPEHHETOCTOPaHUS

36

KII/] TennoBoro npuratens. TernoBbie
JIBUTATENIN U 3alIUTa OKPYXkKaroIel
cpenbl

bubmoteka IJOK
https://m.edsoo.ru/ff0a7c7c

37

Pemenne 3amau no teme "KII/
TEIJIOBOro apurareisa"

38

PemennekoMOMHUPOBaHHBIX3a/1a4

39

3aKOH COXpaHEHHUs U IPEBpaIlECHUs
SHEPrUHU B TEIIOBBIX IIPOLECCAX

40

Pemenune 3amay no teme "3aKoH
COXpaHEHHS U TPEBPAICHUS SHEPIUH B
TEIJIOBBIX Tpoiieccax”

41

Pemenune 3amad no teme "3akoH
COXpaHEHU U IIPEBpAIECHUS SDHEPIrUU B
TEIMJIOBBIX Tporeccax”

42

[TonroToBKa K KOHTPOJILHOW padoTe 10

Bbu6moreka [JOK



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

TeMe "TeroBble SBICHU.
N3meHeHnearperaTHbIXCOCTOSTHUIBEIIE
crBa"

https://m.edsoo.ru/ff0a83f2

43

[TonroToBKa K KOHTPOJILHON padboTe o
Teme "TernoBkIe SIBIICHHUS.
H3MeHeHnearperaTHpIX COCTOSTHUMBEITIE
crBa"

44

KonrtponpHas pabora 1o reme
"TenyoBbI€ SBJICHUS.
M3MeHeHnearperaTHpIX COCTOSHUMBELIE
crBa"

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

45

Dnexrpusanus Tei. J[Ba poaa
IEKTPUYECKUX 3aPsIOB

46

Pewenne 3amau o teme "JBa pona
ANEKTPUYECKUX 3apsA0B"

47

VYpok-uccrnenoBanue "IaeKTpU3aLUs
TeJl UHAYKIIUEN U TTPU
COMPUKOCHOBEHUN"

48

B3anmoneiicTBre 3apsKEHHBIX TEN.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

49

Pemenue 3agau o reme
"B3anmopeiicTBHuE 3apsKEHHBIX TEJl.
3akouKynona"

50

Dnekrpudeckoe noie. HanpspkeHHOCTD
AJIEKTPUY €CKOT'O TTOJISI.
HpI/IHIII/IHCYHCpHO?;I/IIII/II/ISJ'IeKTpI/I‘-IeCKI/IX
ronen

bu6moreka [JOK
https://m.edsoo.ru/ff0a8a0a

ol

Hocuremu QJICKTPHUYCCKHUX 3apsA10B.



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

DneMeHTapHbIi 3apsia. CTpoeHueaTroMa

59 [IpoBOJHUKH U TUITEKTPUKU. 3aKOH bubmorexa [IOK
COXpPaHEHMS IEKTPUUECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
53 Pemrenve 3a1au Ha IpUMEHEHUE bubmorexa [JOK
CBOMCTB JIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUIECKUN TOK, YCIIOBUS €TO
cyliecTBoBaHus. MIcTOUHUKHN
54 3JIEKTPUYECKOro Toka.MIcTOUHHK bu6mmotexa [IOK
3JIEKTPUY €CKON SHEPTUU IJIsl https://m.edsoo.ru/ff0a95a4
Camapckoii oomactu, Bomkckas ['DC
nMeHM JIeHnHa
95 | JlefcTBUSIPIEKTPUUECKOTOTOKA butamorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleictBue
56 | BIEeKTpUYECKOro MoJisi Ha MPOBOJHUKU U 1
JUAJIEKTPUKH"
57 DNEeKTpUYECKU TOK B MeTaJliax, bubmorexa [{OK
JKHIKOCTAX U razax https://m.edsoo.ru/ff0a9838
58 DneKTpudecKas 1erb U €€ COCTaBHbBIE
4acTu
Cuna toka. JlabopaTopHas pab6ora
59 "N3mepeHne u peryaupoBaHUE CHIIbI 0.5 brbmorexa [TOK
| https://m.edsoo.ru/ff0a8bd6
TOKa
60 Pemenue 3anau o reme "Cuna Toka"
DIIEKTPUYECKOE HAIPSKEHHUE.
61 BoasT™metp. JIabopaTophas pabora 05 bubmorexa [JOK

"N3mepeHne U peryaupoBaHue
HarnpsoKeHus "

https://m.edsoo.ru/ff0a9e14



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

62

Pewienne 3aau o reme
"DnekTpuyeckoe HarnpspkeHue"

63

ConpoTuBieHHE TPOBOIHHKA.
VY enbHOE CONMPOTHBIIEHUE BEIIECTBA

Bbu6moreka [JOK
https://m.edsoo.ru/ff0aa738

64

Pewrenue 3amau o reme
"ConpoTHBIIEHUE TPOBOIHUKA.
VaenbHOEcOnpoTHUBIICHHEBEIIECTBA "

65

JlabopaTopHas pabora "3aBUCUMOCTh
AIIEKTPUIECKOTO COMPOTUBIICHUS

MPOBOJIHMKA OT €r0 JUTMHBI, TUIOIIAIH
MONIEPEYHOr0 CEUCHUs U MaTepuaa"

bu6moreka [JOK
https://m.edsoo.ru/ff0aa738

66

3aBUCHMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma i1 yd4acTka
LeNnH

bu6moreka [JOK
https://m.edsoo.ru/ff0aa44a

67

Pemtenue 3agad mo teMe "3aBUCHMOCTE
CHJIBI TOKA OT HamnpsbkeHus. 3akoH Oma

JUTsl ydacTka nenu"”

68

Pemenune 3amau no teme ""3aBUCUMOCTD
CHJIBI TOKa OT HanpsbkeHus. 3akoH Oma

JUTs ydacTka menu"

69

JlabopartopHas pabota "MccnenoBanue

3aBHCHMOCTHU CHUJIbI TOKA, UAYIIETO
4yepe3 Pe3rcTop, OT COMPOTUBIICHUS
pPEe3UCTOpa U HAIPSDKEHUS Ha
pesuctope"

bu6moreka [JOK
https://m.edsoo.ru/ff0aa04e

70

ITocnemoBarenpHOC U napajijieJibHOC
COCAWMHCHHA ITPOBOJHUKOB

71

Pewrenune 3agay no teme



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

"[locnenoBaTesibHOE U MapAJIIEIbHOE
COEIMHEHUSI ITPOBOIHUKOB"

72

Pemienue 3amau o treme
"[locnenoBaTesbHOE U MapAJIIEIbHOE
COEIMHEHNE IPOBOIHUKOB"

73

JlabopartopHas pabota "IIpoBepka
IIPaBUJIA CIIOKEHUS HAIIPSKEHUH NTpH
MI0CJIEI0BATEIbHOM COEAMHEHUH JBYX
pe3uctopoB”

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

74

JlabGopaTopnas pabora "IIpoBepka
MpaBUJIa 715l CHIIBI TOKA PU
napajuieIbHOM COeTUHEHUN
pe3ucTopoB”

bu6moreka [JOK
https://m.edsoo.ru/ff0aadle

75

Pemenue 3ama4y Ha MpUMEHEHUE 3aKOHA
Oma 111 pa3IM4HOro COEIMHEHUS
IMPOBOTHUKOB

bu6moreka [JOK
https://m.edsoo.ru/ff0aaf8a

76

Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA
Oma 17151 pa3IM4HOrO COCIUHEHUS
MIPOBOJHUKOB"

77

Pemenne 3a1a4 Ha IPUMCHCHHUC 3aKOHA
Oma IJI Pa3JIMYHOI0 COCAMHCHU A
IMPOBOJHUKOB

78

Pemenue 3a1a4 Ha IpUMEHEHU € 3aKOHA
Oma 151 pa3IMuHoOro COeIMHEHUS
MPOBOJIHUKOB

79

Pemenue 3amau Ha IMPUMCHCHHEC 3aKOHAa
Oma g pa3iiMuHoro COCAMHCHUSA
IMPOBOJIHUKOB



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

80

PaGoTa 1 MOITHOCTP JIEKTPUUECKOTO
Toka. 3akon/>xoymsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0ab124

81

Pemenue 3aga4g o reme "Padora u
MOIITHOCTB 3JIEKTPUICCKOTO TOKA.
3akon/[xxoynsg-Jlenna"

82

Pemenne 3aga4d mo teme "Padota u
MOIIHOCTh AJEKTPUUECKOr0 TOKA.
3akon/lxoyisi-Jlenna"

83

JlabGopaTopHas pabora "OnpeneneHue
pabOTHl 1 MOLTHOCTH 3JIEKTPHYECKOTO
ToKa"

bu6moreka [JOK
https://m.edsoo.ru/ff0ab3e0

84

DneKTpUyYecKue ey U NOTpedUuTenu
AJIEKTPUYUECKON IHEPTUH B OBITY.
KopoTkoe3ambikanue

bu6moreka [JOK
https://m.edsoo.ru/ff0ab660

85

Pewrenue 3amau o reme
"DneKTpuYecKue LeMu.
KopoTtkoe3ambikanue"

86

ITocTosiHHBI CMAarHMuThI,

UXB3aNMOJECHUCTBUE

87

VYpok-uccnenoanue "M3yuenue nosueun
MOCTOSTHHBIX MAarHUTOB"

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

88

MarsutHoe noje. MarHuTHoe 1oJje
3eMJI1 U ero 3Ha4YeHu e JUIA )KU3HUA Ha
3emiie

bu6moreka [JOK
https://m.edsoo.ru/ff0acOba

89

[TonroToBKa K KOHTPOJILHOW padoTe 10
Teme "DIeKTPUUECKU e 3aps/ibl.
3apspKEeHHBIE Tella U UX

B3aMMO/JICH CTBUSI.

bubmoteka IJOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

IToCTOAHHBINANEKTPUYECKUUTOK"

90

KoutponbHas pabota 1o Teme
"OnekTpudeckue 3apsiibl. 3apsKEHHbIE
TeJa U UX B3aUMOJEHCTBHS.
[TocTOsTHHBINANEKTPUYECKUITOK" /
BceepoccuiickasnpoBepounaspaboTa

Bbu6moreka [JOK
https://m.edsoo.ru/ff0abea8

91

PesepBHubiit ypok. PaGoTa ¢ Tekctamu mo
Tteme "I10CTOSHHBIN TEKTPUUECKU
Tok" / Beepoccuiickas mpoBepouHas
pabota

bubmioreka [IOK
https://m.edsoo.ru/ff0acdc6

92

OnbIT Dpcrena. MaruuTHoe mosie
JIEKTPUYECKOT'0 TOKa MarHuTHoOE 1moJjie
KaTyIIKH ¢ TOKOM

bu6moreka [JOK
https://m.edsoo.ru/ff0acld?2

93

[TpumMeHeHue 371eKTPOMarHiuToOB B
texauke. JlaboparopHas pabora
"N3yuenue neiCTBUS MarHUTHOT O MOJIS
Ha IPOBOJHUK C TOKOM"

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0ac74a

94

Dnekrporenepatop. Criocoob
MOJIYYCHHUSI DJIEKTPUUECKOW IHEPTHH.
DNeKTPOCTaHIIMH Ha BO30OHOBIISIEMbIX
UCTOYHHKAX SHEPTUU

95

BHGKTpOHBI/IFaTCHL IIOCTOSAHHOI'O TOKA.
Hcnonb3oBaHue IEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAaX U Ha
TPAaHCIOpPTE.
JlaboparopHasipaboTa"KoncTpyupoBan
nueun

M3Y4YCHHEPaO OThIIIEKTPOABUTATEIIS"

bu6moreka [JOK
https://m.edsoo.ru/ff0ac86c¢c

96

Omnbitel @apajes. 3akoH



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

AJIEKTPOMAarHUTHOM MHIYKIUH.
[TpaBunoJlenia

Pewenune 3amay no reme "O1bBITH

97 | ®apanes. 3aKOH JEKTPOMArHUTHOM 1
nHaykuuu. [pasuno Jlenna"
[TonroToBka K KOHTPOJILHON padboTe 1o
98 | Tteme "DneKTpUUECKHE U MATHUTHBIC 1
SIBJICHHS "
[ToaroroBka K KOHTPOJIbHOI paboTe Mo
99 | Teme "DyEKTpUYECKHE U MATHUTHBIE 1
AByeHuA"
KonrtposnpHas pabora 1o reme
10 "DJIeKTpU4YeCcKre U MarHUTHbIE 1 bubmorexa [TOK
0 " https://m.edsoo.ru/ff0acb14
SIBJICHUS
10 | PesepsHslit ypok. PaGorta ¢ TekcTamu 1mo 1 bubmorexa [{OK
1 teme "TemnnoBele sBneHU" https://m.edsoo.ru/ff0acc5e
10 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o 1
2 TeMe "MaruuTHseIe siBJICHUS "
OBUIEE KOJIMYECTBO YACOB I10 10 145
[TPOTPAMME 2 '



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

9 KUIIACC

Ne KounyecrBouacos
. Temaypoka Bee | Komrpomsmre | T —— Jarauzyd | DiaexkTpoHHblenudpoBbieoOpazoBaT
eHHusl eJIbHbIEpeCcypChl
/ ro paGoThI padoThI
n
1 MexaHu4ecKOeIBUKEHHE. 1
MarepuanbHasTOuKa
Cucrema otcuera.
2 OTHOCUTETEHOCTH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBHIKCHHS
3 PaBHOMEpHOETIPSIMOJIMHEHHOET 1 bu6motexa [IOK
BIJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe
4 MPSAMOJIMHEUHOE IBUKEHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTH
5 [IpssMonHeitHOEpaBHOYCKOPEH 1 bubmmoreka [JOK
HOE/IBMIKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPAMOIMHENHOT O
6 PaBHOYCKOPEHHOTO JBUKCHHSL. 1
I'padux ckopocTu
JlabopaTopHas pabora
"OnpeneneHue yCKOpPEHUs Tena
7 npu I[))aBHoyCKOIZeHHzM 1 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0adb18
JBYKEHHUH 10 HAKIIOHHOM
njIockocTu"



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

CB00OOIHOE ITaJIECHUE TEI.

8 OmnpiTel ["anuines
PaBHOMEpHOE IBM>KEHHE 11O
9 okpyxxHoctu. [lepuon u bubmmoreka [IOK
yacTtoTa obpauienus. Jluneinas https://m.edsoo.ru/ff0ael76
U YTJI0BasICKOPOCTH
10 LleHTpOCTpEMUTEIBLHOEY CKOPEH
ue
11 [TepBbiii 3akoH HproTOHA. bu6motexa [IOK
BekTtop cuibl https://m.edsoo.ru/ff0ae612
12 Bropotii 3axkoH HeroToHa. bubmmoreka LIOK
PaBHozelcTByIOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproToHa. bu6motexa [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemienvie 3a1ay Ha MpUMEHEHUE bubmmoreka [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmotexa [JOK
15 Cuniaynpyrocti. akonT yka https://m.edsog ru/ff0aeca2
16 Pemenue 3anau no reme «Cuna
YOPYTOCTH»
Jlabopato
17 «Onsz[eJII;II{{jIHe,I:ES;TI?OCTH bubmorexa TTOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBI»
bubmotexa [JOK
18 Cunatpetis https://m.edsog ru/ff0af738
19 Pemienue 3amau o teme «Cuna bubmumoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopartopHas pabora bu6morexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Omnpenenenue kodpduimenta
TPEHUS CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be

21

Pemenune 3amau no teme
"3akons! Herotona. Cuia
ynpyroctu. Cunarpenus”

bubmoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuna TsDKeCTH U 3aKOH
BCEMHPHOTO TSATOTCHHSI.
YckopennecBoO0THOT O11aIeH!
s

bubmorexa [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHhepeHuus
"JIBM>KEHUE TET BOKPYT
IPaBUTAIMOHHOTO LIEHTpa
(Conneynas cucrema).
lanaktuku"

24

Pemenune 3amau no teme "Cuia
TSOKECTH M 3aKOH BCEMHUPHOTO
TArOoTEHUS"

bub6morexa IIOK
https://m.edsoo.ru/ff0af5f8

25

[TepBas kocMHuueckas
ckopocTbk. HeBecomocTh 1
neperpys3Ku

bubmorexa [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue maTepuanbHOW
TOYKH. AOCOIIOTHO TBEPIOE
Teno. PaBHoBecue TBEpAOro
TeJa ¢ 3aKPEIIEHHON OChIO
BpalleHusi. MOMEHTCHIIBIL.
LenTprsokectn

bubmorexa [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MarepuanbHON
TOYKH. AOCOIOTHO TBEPIOL
teno. PaBHoBecue TBEPAOro



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TeJa C 3aKPEIIEHHONW OChIO
BpatieHusi. MOMEHTCHIIBI.

enTpTsxectu
Pemenue 3amaq mo Teme
28 "MOMEHT CHJIbI bubmotexa [JOK
) https://m.edsoo.ru/ff0b02b4
Hentprsoxectn"
ITonroToBka K KOHTPOJIBHOU

29 pabote 1o Teme bubmmoreka [JOK
"MexaHU4EeCKOE ABUKEHUE. https://m.edsoo.ru/ff0b0408
B3anmoneiictBueren"

KonTponbHas padora mmo reme
30 "MexaHH4EeCKOE IBUKCHHUE bubmorexa HOK
N ! | ) https://m.edsoo.ru/ff0b06ec
B3aumoneiictBueren
Nmnynsc tena. Umnynbe cuisl.

31 3aKOH COXpaHEHUsI UMITYJIbCa. bubmoreka [JOK
Ynopyroe n https://m.edsoo.ru/ffOb07fa
HEYNPYroeB3anuMOJIeHCTBUE
Pemenne 3agad mo teme "3akoH bubmorexa [IOK

32
COXpaHEeHMsI UMIyJbca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepeHuus
"PeakTHBHOE IBUKECHUE B

33 npupoze u texuuke". Camapa
kocmuueckas. [Ipeanpusatus
PKII «IIporpecc», CHUY

34 MexanuueckasipaboTa u bu6motexa [IOK
MOILHOCTH https://m.edsoo.ru/ff0b0a84

35 PaGoTa CHIIBI TSDKECTH, CUIIBI bu6morexa IIOK

YOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

36

JlabopaTopnas pabora
«Onpenenenrie padOThI CUIIBI
TPEHUS IPH PaBHOMEPHOM
JBUKEHHUH Tela 0
FOPU30OHTAITLHON
MTOBEPXHOCTH

37

CBs13b HEpPruu U paboTHI.
IlorenunanbHas 3HEprus

38

Kunernueckas sneprus.
Teopema 0 KHUHETHYECKOU
SHEPruu

bubmorexa [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKoH COXpaHCHHA SHEPIrun B
MCXaHHUKEC

40

JlabopaTopnas pabora
«M3ydyeHne 3aKOHA COXPAaHCHUS
SHEPT U

bu6morexa IIOK
https://m.edsoo.ru/ff0b12fe

41

KonebarenpHo€e IBUXEHUE U
€ro XapaKTePUCTUKU

bub6moreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaromue KoneOaHus.
BrinyxieHHble KosieOaHus.
Pe3onanc

but6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MartemaTHuecKul u
NPY>KUHHBINMAsI THUKHI

44

Ypok-uccienosanue
«3aBUCUMOCTb IEPUOIA
KOJIeOaHUM OT )KECTKOCTH
MIPYKUHBI K MacChI TPy3a»

bu6morexa IIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalenue 3HEprun Npu



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

MEXaHUUECKHX KOJCOaHUIX

46

JlabGopaTopHas pabora
«Omnpenenenne 4acTOThl U
nepuoja KoneOaHuit
MPY>KHHHOTO MasITHHKA

bub6moreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopartopHas paboTa
«[IpoBepka HE3aBUCUMOCTH
nepuoja Konebanuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubmiorexa [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4yecKue BOIHBI.

CBoiicTBa MEXaHHYECKUX BOJIH.

[TpononbsHbIE U
MONEePEYHBICB OTHBI

but6moreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-KoHpepeHus
"MexaHNYeCcKHe BOJIHEI B
TBEPIIOM TEJIE.
CelicMUYeCKHEBOIHEI"

50

3Byk. PacipocTpanenue u
OTpa’keHHe 3BYyKa

51

Ypok-uccienopanue
"HaGnrogenue 3aBUCMOCTH
BBICOTBI 3BYKa OT 4aCTOTHI"

52

['poMKOCTB 3BYKa U BBICOTA
TOHA. AKYCTHYECKUHPE30HAHC

53

VYpok-KoHpepeHuus
"VnpTpa3ByK U MH(PaA3BYK B
MPUPOAE U TEXHUKE"

bu6morexa IIOK
https://m.edsoo.ru/ff0b23ca



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

o4

ITonroToBka K KOHTPOJIBHOM
paboTe o Teme "3aKOHBI
COXpaHEHHUS.
MexaHu4ecKkreKoneOanus u
BOJIHBI"

bu6morexa IIOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponeHas pabota o teme
"3aKOHBI COXpaHEHHMS.
MexaHuuyeckuexkonae0aHus U
BOJIHBI"

56

OneKTpOMarHUTHOEIOJIE.
ONeKTPOMarHUTHBIEB OJIHBI

bubmorexa [IOK
https://m.edsoo.ru/ff0b2abe

57

CBOﬁCTBaBHeKTpOMaFHHTHBIXB
OJIH

58

VYpok-koudepennus "lllkana
SJICKTPOMAarHuTHBIX BOJIH.
Hcnomp3oBanue
SJICKTPOMAarHuTHBIX BOJH JJIA

COTOBOM cBsA3U"

bub6morexa IIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccrienoBaHue
"N3ydeHune CBOMCTB
AIIEKTPOMArHUTHBIX BOJH C
MOMOIIbIO MOOHJIBHOT O
Tenedona"

bub6muorexa IIOK
https://m.edsoo.ru/ff0b2c6¢

60

Pewienue 3aau Ha
ONpEeNeNICHNE YaCTOThI U JIJTMHbI
AIEKTPOMAarHUTHOW BOJIHBI

61

DJIeKTpOMarHuTHas pupoaa
cBeta. CKOpOCTh CcBeTA.
BomnHosrlecBolicTBacBeTa

bub6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0
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62

HcTouHuky cBerta.
[Ipsamonuueitnoe
pacrpocTpaHEeHHE CBETA.
3atMmenusConnua u JIyHel

bu6morexa IIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)K€HUS CBETA.
3epkana. Pemenue 3am1ay Ha
MPpUMCHCHUC 3aKOHA
OTpa’KeHHUs CBeTa

bub6muorexa IJOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenne cBera. 3akoH
MIPEJIOMJICHHS CBETa

bubmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpeHHEE
OTpa’KeHUE CBETA.
Hcronas30BaHue MOITHOTO
BHYTPEHHET O OTPAKEHUS B
OIITHYECKUX CBETOBOAAX

bubmumoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH
yrJja IIpeIOMIIEHUSA CBETOBOI'O
JIy4a OT yTJia IIaJlcHus Ha

rpaHuue "Bo3ayx-cTexsno""

67

Ypok-koHpepeHus
"Hcmonn30BaHue ITOJIHOTO
BHYTPEHHETO OTPaKCHUSI:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBs3b"

68

JInu3el. OnTnyeckasCuIaInH3bI

bu6morexa IIOK
https://m.edsoo.ru/ff0b3f2c

69

[ToctpoenuenzobpaxeHuii B
JMH3aX

bub6mmoreka [JOK
https://m.edsoo.ru/ff0b444a
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70

JlabopaTopnas pabora
"Onpenenenue HOKyCHOTO
pACCTOSTHUS U ONTUYECKOU
CHUIIBI coOMparoiei TuH3b"

bu6morexa IIOK
https://m.edsoo.ru/ff0b4206

71

VYpok-KoHpepeHuus
"OnTUuduecKue JNH30BEIE
npubopsr"

bub6muorexa IIOK
https://m.edsoo.ru/ff0c0a7e

72

I'na3 xkak ornrudeckas cucrema.
3penue

bubmoreka [IOK
https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepenius "JledexTo
3penus. Kak coxpaHuth
3penue"

74

Paznoxxenue Genoro ceera B
cnektp. Oneirel HproTOHA.
CroxxeHHe CreKTpaIbHBIX
uBeToB. J{ucnepcuscsera

bu6morexa IIOK
https://m.edsoo.ru/ff0c0f4c

75

JlabopartopHas padorta "OmnbIThI
0 Pa3JIOKEHHIO OEJIoro CBeTa
B CIICKTP U BOCIPHUSATHIO I[BETA
IPEIMETOB IIPU UX
HaOJIFOICHUH Yepe3 [IBETOBBIC

bunbTphr"

bubmorexa [IOK
https://m.edsoo.ru/ff0c0e2a

76

Ypok-npaktukyM "BonHOBEIE
CBOICTBA CBETA: IUCIIEPCUS,
uHTephepeHuus u audpakuus”

77

Omnsiter Pesepdopna u
IUIaHETapHAS MOJICNIb aTOMa

bubmumoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

[Tocrynatel bopa. Monens



https://m.edsoo.ru/ff0b4206
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aroma bopa

Hcnyckanue u morioiieHue

79 cBeTa aToMOM. KBaHTHI bubmmorexa [IOK
. ’ ' https://m.edsoo.ru/ff0c144c
JInneiyaTeIeCIIEKTPhI
YPpOoK-TIpakTUKymM
80 "HaGnrogeHue cnekTpoB bubmorexa LIOK
A " R https://m.edso0.ru/ff0c1550
UCITyCKaHUS
81 PamnoakTHBHOCTB U €€BUIBI bubmorexa [IOK
A A https://m.edso0.ru/ff0c1672
82 CtpoeHue aTOMHOr O sifpa. bubmotexa [JOK
Hyxnonnas Mmozgeinb https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIETPEBpALIICHHUSI. bu6motexa [IOK
N3oTomnbl https://m.edsoo.ru/ff0clal4
Pewienue 3amau no teme:
84 "PannoakTuBHBIE Bubmmorexa [IOK
8 \ https://m.edsoo.ru/ff0c1b4a
TIpeBpaIeHUs
85 [Tepuoanomypacnana
Ypok-KoH(pepeHuus
86 "lfa HoaKg;BI:{bI: W3JTy4CHUS B bubmorexa TIOK
5 e " https.//m.edsoo.ru/ff0c2126
pUPOIE, MEIULIUHE, TEXHUKE
SAnepHbie peakiuu. 3aKOHbI
87 C(flx paHeHIEH 3aH;1 OBOTO H bubmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YK Ce
88 DHeprus CBsA3U aTOMHBIX SAEP. bubmotexa [JOK
CBs13b Macchl ¥ 3HEPruu https://m.edsoo.ru/ff0cld7a
89 Pewienune 3agay no teme
"Snepubie peakiun"
90 Peakuu cuHTE3a M ICIICHUS bu6moreka [JOK
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anep. ctounuky sHepruu
CoiHIIa 1 3Bé311

https://m.edsoo.ru/ff0c1e88

91

Ypok-konbepenus "SAnepuas
sHepreTuka. [leiicTBus
palMOaKTUBHBIX U3TYYEHUN Ha
KUBBIE OPraHU3MBbI"

92

ITonroToBka K KOHTPOJIBHOU
pabote 1o Teme
"DeKTpOMarHuTHOE IO0JIE.
ONEeKTPOMarHUTHHIEB OJIHBI.
KBanrtoBbiesBieHus"

bubmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponsHas padora mmo reme
"DeKTpoMarHuTHOE IoJe.
DJIEKTPOMarHUTHHIEBOJTHBI.
KBaHTOBBIESIBIICHHS"

94

[ToBTOpenue, o6o0IICHHE.
JlabopaTopHbIie paboTHI IO
Kypey "B3aumoneiicteue ten"

bu6morexa IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0IICHHE.
Perienue pacyeTHBIX U
KayeCTBEHHBIX 3a/1a4 110 TeMe
"TemnnoBbie porecch”

bub6muorexa IIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600LIICHHE.
Pemenue pacueTHbIX 1
KayeCTBEHHBIX 3a/1a4 110 TeMe
"KIIJ] TenmoBbIX aBurareiei"

bubmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEHUE, 000OIICHHME.
Peurenue pacueTHbIX U
Ka4yeCTBEHHBIX 3a71a4 I10 TEME

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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"KIIJI anexTpoycTaHOBOK"

[ToBTOpEHUE, 000OIICHHE.

bubmmoreka [IOK

%8 Jlabopatopueie paboTst o 1 1 https://m.edsoo.ru/ff0c2c52
Kypcy "CBeroBble siBICHUS"

[ToBTOpeHue, o6o0IICHHE.

99 Paborta ¢ TekcTaMu 110 TeMe 1 bubmorexa [IOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

IToBTOpenue, 0000IIEHNE.

10 Pa60T5 c TeKCTaMI/IIiO TEME 1 bubmorexa TTOK

0 https://m.edsoo.ru/ff0c2e82
"Konebauus u BoaHb!"

IToBTOpenue, 0000IIIEHNE.
10 Pa6BoTT'f CI;:KCTaMHH;OerMe 1 bubmorexa HOK
1 " " https.//m.edsoo.ru/ff0c3044
CBeTOBLIE SIBJICHUSI
[ToBTOpeHue, o6o0IICHHE.

10 PaGora ¢ TekcTaMu 110 TEME 1

2 "KBaHTOBas u simepHast
¢uznka"

BIIEE KOJIMYECTBO HACOB
OBII] O CTBO CO 102 97

I10 ITPOTPAMME
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA

7 KIIACC

Koanposepsiemorope3syiabrara

IIpoBepsieMble MpeAMeTHbIE Pe3y/IbTAThI
OCBOCHNSI OCHOBHOM 00pa3oBaTe/IbHOM POrpaMMbl
OCHOBHOTrO 0011ero 00pa3oBaHus

1.1

HCII0JIb30BATbU3YUCHHBICIIOHATHU A

1.2

pa3n4aTh ABJICHHA IO OIMMCAHUIO HUX XAPAKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JCMOHCTPUPYIOIIUX

JaHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

1.3

pacrio3HaBaTh HpPOSBJICHHE W3YYEHHBIX (DU3MUECKUX
SBJICHUH B OKpYXXalolleM MHpEe, B TOM YHCIE
¢usnueckue SABICHUS B IPUPOAE, IMPU  ITOM
MEPeBOJUTh MPAKTUYECKYIO0 3ajady B Y4eOHYIO,
BBICNISITh  CYIECTBEHHbIE CBOWCTBAa  (IIPU3HAKK)

(U3HYECKUX SBJICHUM

1.4

OIMCHIBaTh U3YYEHHBIE CBOICTBA Tel M (pu3nueckue
SBJICHUSI, WCTHONB3ys (HU3NYECKHE BEIUYHHBI, IPH
ONMCAaHUU TPABWIBHO TPaKTOBAaTh  (U3MYECKUI
CMBICJI MCIIOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUs U
€IMHULbI PU3NYECKUX BEIUYUH, HAXOIUTH (OPMYJIbI,
CBSI3bIBAIOIME JIaHHYIO (U3NYECKYI0 BEIMUYUHY C
JpPYyTUMU BEJIMYMHAMU, CTPOUTH IPaQUKU U3YUEHHBIX

3aBUCHUMOCTEH Q)HSHIICCKI/IX BCIIMYNH

1.5

XapakTepu3oBaTb  CBOWCTBA  Tel,  (PU3UUECKHE
SIBIICHHSI ¥ TIPOLIECCHI, UCIONb3Ysl U3YYEHHBIC 3aKOHBI,
IIPU 3TOM JIaBaTh CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA

" 3allMCBbIBATh €ro MaTCMAaTHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (DU3MUECKHE SBJICHHS, TPOIECCHl U
CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CUTYyaLHil

MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH




NPUYUHHO-CIIEICTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 1 — 2 JTIOTMYEeCKUX IIaroB ¢ ONMOpoi Ha
1 — 2 u3y4YCHHBIX CBOWCTBA (DU3UYCCKUX SBJICHHH,

(1)I/ISI/IT-IGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTH

1.7

pemath pacyéTHple 3amaun B 1 — 2 neilcTBus,
UCTIONB3YSl 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE
(u3nYecKre BEJIMYUHBI: HA OCHOBE aHaJM3a YCJIOBHS
3a/1aud 3alUChIBaTh KPAaTKOE YCIIOBHE, IMOJCTABIIATH
¢u3ndeckre BETUYUHBI B (POPMYJIBI M TIPOBOJIUTH
pacuérsl, HaXOIUTh CIIPaBOYHbIE JTAaHHBIE,
HEOOXOAMMBIE JUIsl pEILIEeHUs 3a/Jady, OLICHUBATh
peanucTUYHOCTD IIOJIyYEHH O ¢buznyeckoi

BCJIIMYUHBI

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTH
npy oMo (PU3UIECKUX METOJ0B, B ONUCAHUU
WCCIIEIOBAHHUS BBIJICTISTh poBepsieMoe
MPEATN 00K ECHHUE (rumoresy), pazinyaTh u
WHTEPHPETUPOBATH MOTyYEHHBIN pe3ynbTarT,
HaXOJUTh OIMUOKU B XOJI€ OMBITA, AEIaTh BEIBOJIBI 11O

€ro pe3ynbraTamMm

1.9

MPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3NYECKHUX
ABJICHUM WU ¢u3nYecKkux  CBOWCTB  TeI:
dbopMyIMpoOBaTh  MPOBEPSIEMBIC  MPEIONIOKEHUS,
cobupath YCTaHOBKY u3 MPEIII0KEHHOT0
o0opyIoBaHuUs, 3alHUCBHIBATH  XOJ  OMNbITA U

(hopMyIHPOBATH BHIBOJIBI

1.10

BBIIIOJHATh HpPsIMblE U3MEPEHMsI C HCIOJIb30BaHUEM
aHAJIOrOBBIX U LMQPOBBIX NPUOOPOB, 3aNMUCHIBATH
MmoKazaHusi mpuboOpoB ¢  y4€TOM  3aJlaHHOUN

a0COJIIOTHOM MOTPEIIHOCTH U3MEPCHHI

1.11

MPOBOAUTh  HCCJIEOBAaHUE 3aBUCUMOCTH  OJIHOM
(busngeckoit BEJIMYMHBI OT I pyrou c
UCIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH, yH4aCTBOBATh B
IJITAHUPOBAHUM Y4e€OHOr0 HMCCIEeJOBaHMs, COOMpaTh

YCTaHOBKY U BBIITOJIHATH HU3MEpCHUS, cienyd




NPEAIOKEHHOMY IUIaHy, (DUKCHpPOBATh PE3YJIbTAThI
MOJy4YECHHOW 3aBHCHUMOCTH (DU3MUYECKHX BEJIHYHUH B
BHJIC TPEUIOKEHHBIX TaOMUIl M T'paHKOB, J€JaTh

BBIBOJABI ITO pE3yJIbTaTaM U CCIICOOBaHUA

1.12

MPOBOJNThL KOCBEHHBIE H3MEpEHUs (U3NIECKUX
BEJIMYMH, CIEAYys MPEMIONKEHHON WHCTPYKLUU: IPHU
BBITOJIHEHUH M3MEpEHUi colOupatb
SKCIIEPUMEHTAIBHYI0 ~ YCTAHOBKY M BBIUYUCIATH

3Ha4YeHHUE UCKOMOM BEJIMYHHBI

1.13

CO6J'IIO,I[aTB IpaBuJia TCXHHUKH 0€e301macHOCTH IpH

pabote ¢ 1abopaTOpHEIM 000PYIOBAaHUEM

1.14

yKa3plBaTb INPUHIUIBl JAEHCTBUS HpPUOOPOB U
TEXHUYECKHX yCTPOIHCTB, XapaKTepU30BaTh
OPUHIMIBL  JACHCTBUS M3Y4YEHHBIX MNpPUOOPOB U
TEXHUUYECKUX YCTPOHCTB C MOMOILBI0 MX OMHUCAHMA,
UCIONb3ysl 3HAHUSA O CBOWCTBAaXx (PU3UYECKUX
SBJICHUM U HEoOXOIuMble (U3MYECKHE 3aKOHBI U

3aKOHOMEPHOCTHU

1.15

MPUBOAUTH MNpUMEPHl (HaXOOUTh HHGOpPMALHIO O
puMepax) HIPAKTHYECKOT O HCIOJIb30BAHUS
(GU3NYECKUX 3HAHUN B TOBCEIHEBHOW >XWU3HU IS
obecrieueHust 0€30MacCHOCTH TpU  OOpAIIEHUH C
npubopaMu M TEXHHYECKMMH  YCTpOMCTBamy,
COXpaHEHHUs 370pOBbS U  COONIOJNEHHMS  HOPM

OKOJIOTMYCCKOro roBCACHUA B Oprmammeﬁ cpeac

1.16

OCYILECTBJIATh OTOOp HCTOYHUKOB HH(pOpMAUU B
cetu HHTepHET B COOTBETCTBUU C 3aJaHHBIM
IOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEKOLIUXCS
3HAHUW U OYTEM CPaBHEHUS PA3IMUYHBIX MCTOUYHUKOB
BBICNATh ~ MHpOpMALMIO,  KOTOpas  SIBISETCS

MIPOTUBOPEUUBON MIIU MOXKET OBITH HETOCTOBEPHOU

1.17

WCIOJIb30BaTh MpPHU BBIMOJHEHUU Y4YEOHBIX 3aJlaHUM
HAayYHONIOMYJAPHYIO  JIUTEPATypy  (PU3NYECKOro
COJlepKaHMsl, CIIPaBOYHbIE MaTEPUAJIbl, PECYPCHI CETH

I/IHTCpH €T, BJIAJICTb IIPHU éMaMH KOHCIH CKTUPOBAHUSA




TEKCTa, MpeoOpa3oBaHUs HHPOPMAIUU U3 OJIHOM

3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

co3laBaTh COOCTBEHHBIC KpaTKUE NHUCHMEHHBIE U
YCTHBIE COOOIIEHHS HAa OCHOBE 2 — 3 HCTOYHUKOB
uHpopManuu  U3NIECKOTO COACpPKAHHS, B TOM
yucie NyONu4YHO JenaThb KpaTKue COOOUIICHHS O
pe3yibTaTax MPOEKTOB WM YYE€OHBIX MCCIEIOBAHUMH,
NPy 3TOM TPAaMOTHO HCIOJIL30BaTh HM3YYCHHBIN
MOHSATUIHBINA anmapaTt Kypca (U3UKH, COTPOBOXKAAThH

BBICTYIICHUE IIPE3ECHTALEN

1.19

npu BBIITOJIHEHUH y4eOHBIX MPOEKTOB u
WCCJICIOBAaHUN paclpenesaTh 005S3aHHOCTH B TPYIIIE
B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3aJadaMHu,
CICOWTH 3a BHIIOJIHCHHEM INIaHA  JACHCTBHUH,
aJlcKBaTHO OIICHUBATh COOCTBCHHBIM BKJIaJ B
JIeITCIbHOCTh TpYMIIbI, BBICTpanBaTh
KOMMYHUKATUBHOE  B3aMMOJICCTBUE,  Y4YUTHIBAs

MHCHHUC OKPYKAaOIINX

8 KVIACC

Koanposepsiemorope3yiabrara

IIpoBepsiembie peAMETHBIC PE3yJIbTATHI
0CBOEHHUS OCHOBHOI 00pa30BaTeIbLHON NPOrpaMMbI
OCHOBHOT0 001Ier0 00pa3oBaHus

11

HUCITIOJIb30BaThIIOHATHUA

1.2

pa3nu4aTh SBJIEHUSA 110 ONMMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHAX

TaHHOE (PU3UYECKOE SIBJICHUE

1.3

pacrmo3HaBaTh MPOSIBJICHUE H3YUYCHHBIX (PU3UYECKHX
SBJICHUA B OKpPYXKalolleM MHUPE, B TOM YHCIE
¢dbusnueckne SBJICHHWS B TOPUPOAE, TPH OTOM
MEPEeBOIUTh MPAKTUYECKYIO 3aJady B Yy4eOHYIO,
BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

(U3BNYECKUX SBIICHUH

14

OMMUCBIBATH U3YYCHHBIC CBOMCTBA TENl M (1)I/ISI/II-ICCKI/IG




SBJICHUS, WCHOJb3Yysl (U3UYECKUE BEIUYUHBI, IPU
ONMCAaHWU TPABUWJIBHO TPAaKTOBAaTh  (U3MUECKUI
CMBICJI HCIIOJIb3YEMBbIX BEIWYMH, OOO3HAUYEHHsS U
€IMHULbI PU3NYECKUX BEIUYUH, HAXOIUTh (GOPMYJIbI,
CBSI3bIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYUHY C
JPYyTUMHU BEJIMYMHAMM, CTPOUTH IpapUKH N3YUEHHBIX

3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapakTepu3oBaTb  CBOWCTBA  Tel,  (PU3UUECKHE
SIBJICHUS U NIPOLIECCHI, UCTIOJIb3YsI M3YUECHHBIE 3aKOHBI,
IIpU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA

1 3alIMCbIBATh €ro MaTCMaTHYC€CKOC BBIPAKCHUC

1.6

OO0BSICHATH (PU3MUECKHe TPOIECChl M CBOMCTBA Tel, B
TOM 4YHCJIE M B KOHTEKCTE CHUTyallMil NpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIIATh IPUUUHHO-
CIIEZICTBEHHBIE CBS3H, CTPOUTH OObsiICHEHHE u3 1 — 2
JOTMYECKUX IaroB ¢ mnomompro 1 - 2
M3YYCHHBIX CBOM CTBA(PH3NY CCKUX IBJICHHH,

(bI/ISI/I‘-IGCKI/IXBaKOHaI/I.HI/BaKOHOMepHOCTI/I

1.7

pemiath pacdyéTHble 3amaun B 2 — 3 JeUCTBUS,
UCTIONB3YSl 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE
(du3nYecKue BEIMYNHBI: HA OCHOBE aHaJH3a YCIOBHS
3a/1aud  3amluChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH
HEJ0CTATOK JAHHBIX JIJIsl PEIICHUS 3a/1aud, BRIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE IS €€ PelIeHus,
MPOBOJUTh pAacuy€Thl W CpPaBHHUBATH IIOJy4EHHOE
3Ha4YeHHE (UBMYECKOM BEIMYUHBI C H3BECTHBIMHU

JaHHBbIMH

1.8

pacrio3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh
Ipy MNOMOLM (U3UYECKHMX METOJI0B, MHCIOIb3Ys
OIMCaHUE WUCCJIENO0BaHUs, BBIIEIATh IPOBEPSEMOE
IIPEAII0J0KEHUE, OLIEHUBATh MPaBUIBHOCTD MOPSIKA

OpOBEACHUA UCCIICA0BAaHMA, 1€J1aTh BBIBOJAbI

1.9

MPOBOJIUTh ONBITHl IO HAOIIOACHUIO (PU3NYECKHUX
ABIIGHUH WM (PU3MYECKHX  CBOWCTB  TeX:

bopMyTUpOBaTh  MPOBEPSEMBbIC  MPEATIOIOKECHHUS,




cobupath YCTaHOBKY u3 MPETI0KEHHOTO
o0opynoBaHUs,  ONHCBHIBATH  XOA  OMNbITA |

(bopMyTUPOBATH BHIBOIBI

1.10

BBIIIOJHATH IPSIMBIE U3MEPEHUSI C HUCIIOJIb30BAHUEM
AQHAJIOTOBBIX TPUOOPOB M JATYMKOB (PU3NUECKHX
BEJIMYMH, CpPaBHUBAThb pE3YJbTaTbl HU3MEPEHHN C

y4€TOM 3aJJaHHOHN aOCOJIIOTHOM MOTPEITHOCTH

1.11

MPOBOAUTH  HCCJIEIOBAaHUE 3aBUCUMOCTH  OJIHOM
buznyecKoit BEJIMYUHBI OT I pyrou c
UCIIOJIb30BAaHUEM IPSAMBIX W3MEPEHUH: IIIaHUPOBATh
UccleloBaHNe, COOMpPaTh YCTAaHOBKY M BBINOJHATH
U3MEpeHMs,  Cclenys  HpeUIOKEHHOMY  IUIaHy,
(bukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTU
B BHjAE TaOmuI U TrpaUKOB, J€1aTb BBIBOABI IO

pe3yJibTaTaM HCCiel0BaHus

1.12

MPOBOAUTHL KOCBEHHBIE H3MEpEeHUs (U3NYECKUX
BEJIMYMH: IUIAHUPOBATh  H3MEpEHHs, coOupaTh
SKCIEPUMEHTATbHYIO YCTaHOBKY, cienys
MPEIJIOKEHHON MHCTPYKIMU, U BBIYUCIATH 3HaUCHHE

BCIMYHHBI

1.13

coOMOAaTh MpaBHJa TEXHUKH O€30IMacHOCTH NpU

pabote ¢ 1abopaTOpHBIM 000PYAOBAaHUEM

1.14

XapaKTEepU30BaTh INPHHLMIBI ACHCTBUS H3Y4YCHHBIX
puOOPOB M TEXHUYECKUX YCTPOICTB € ONMOPOM Ha UX
ONMCaHUS, MCIOJb3Yys 3HAHHUA O  CBOMCTBax
¢u3nyeckux SBICHUM M HeoOXoAuMmble (pu3HuecKue

3aKOHOMCPHOCTHU

1.15

pacrno3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOWCTBA U
U3MEpHUTENbHblE  OpUbOpbl MO  CXeMaM W
CXEMAaTUYHBIM  PHUCYHKaM, COCTaBIATH  CXEMBI
JJNIEKTPUYECKUX LENel ¢ IOCIEAOBATEIbHBIM U
NapajuleJbHbIM COCJUHEHUEM JJIEMEHTOB, pasjinyas
YCIOBHbIE 00O3HAUEHMs 2JIEMEHTOB 3JIEKTPHUYECKUX

nerneun

1.16

MPUBOAUTH HPUMEPHl (HAXOOUTh HH(MOPMALHIO O




npuMepax) MPaKTUYECKOT O KCII0JIb30BAHUS
(U3MYEeCKMX 3HAHUA B TOBCEAHEBHOM >KM3HU IS
obOecrieyeHus: OE30MACHOCTH TpPU  OOpAIICHUU C
npubopaMu U TEXHUYECKUMH  YCTPOMCTBaMH,
COXpaHEHHS 3J0pPOBbI M  COOJNIOACHHS  HOPM

9KOJIOTUYECKOTO MOBEEHHS B OKpY Kalollei cpeae

1.17

OCYIIECTBJIATh MOMCK HHMOpManuu ¢GU3NIECKOro
cogepxxanuss B cetw HTepHer, Ha OCHOBe
MMEIOIIMXCAd  3HaHMM W NOyTEM  CpaBHEHHUS
JOTIOJTHUTEIIBHBIX HUCTOYHHUKOB BBIJICIATD
nH(popMaIMIO, KOTOpas SBISETCS NPOTHUBOPEUYUBOM

WJI MOXET OBITh HEJJOCTOBEPHOMU

1.18

WCIOJIb30BaTh MPH BBHIMOJHEHUHM YYEOHBIX 3aJaHUN
HAay4YHO-TIOMYJSIPHYIO ~ JIUTEPATypy  (PU3NYECKOro
COJIepKaHMs, CIIPaBOYHbIE MaTEPUAJIbl, PECYPCHI CETH
HuTepHer; BiajeTh NpuEMaMU KOHCIHEKTHPOBAHUS
TEeKCTa, mpeoOpa3oBaHus HWHOOpPMAIUM U3 OJIHOMN

3HAKOBOW CHCTEMBI B JPYTYIO

1.19

co3JlaBaTh COOCTBEHHBIC MHCbMEHHBIE M KpaTKUeE
YCTHBIC COOOIIEHUs, 000011ass HHPOPMAIMIO U3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOIO COAEPIKAHUS,
B TOM 4YHuCJe MyOJUYHO HPECTaBISTh PEe3yIbTaTh
MIPOEKTHOW WJIM HCCIEA0BATENbCKON AESATENbHOCTH,
IpU 3TOM TPaMOTHO HCIOJIb30BAaTh HM3YYEHHBIN
MOHSTUHHBIA annapar Kypca (U3HMKH, CONPOBOXKIATH

BBICTYIUICHU € IIPE3EHTALMEN

1.20

IpU  BBIIOJHEHUM  Y4eOHBIX  IIPOEKTOB U
UCCIIEIOBAaHUM ¢buznyecKkux IIPOLIECCOB
pacrpenensitb ~ O0A3aHHOCTH B Ipynme B
COOTBETCTBHM C MOCTABJICHHBIMU 33Ja4aMH, CIIEIUTh
3a BBINIOJIHEHUEM IJIaHA JEUCTBUI U KOPPEKTUPOBATH
€ro, aJeKBATHO OIIEHUBAaTb COOCTBEHHBIM BKJIaX B
NesITeIbHOCTh IPYIIIBL, BBICTPaNBAaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  MpPOSBIASA

TOTOBHOCTDH pa3pCuiaTb KOH (1)J'II/IKTI)I




9 KIIACC

KoanposepsieMmoropesyibrara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI
0CBOEHHUS OCHOBHOI 00pa30BaTe/ILHOI NPOrpaMMbI
OCHOBHOI'0 001Ier0 00pa3oBaHus

11

HCIIOJIb30BATbU3YUCHHLBICIIOHATHU I

1.2

pa3nu4aTh SBJICHUS 10 ONUCAHUIO UX XapaKTEPHBIX
CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX

JTaHHOE PU3NYIECKOE SBIICHHIE

1.3

pacrio3HaBaTh HpPOSBJICHHE H3Y4YEHHBIX (DU3MUECKHX
SBJICHUM B OKpYXaloUleM MHpE, B TOM YHCIE
¢busnyeckue sBIEHUS B TNPUPOAE, IPU STOM
NEpEeBONUTh MPAKTHYECKYI0 3aJady B Yy4eOHYIO,
BBIICJIATh  CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH)

(hU3HYECKUX SBJICHUMA

14

OIMCHIBATh M3YyUCHHbIC CBOWCTBA TN U (U3HUECKUE
SBJICHUS, WCHOJNB3Yys (U3UYECKUE BEIUYUHBI, IPU
OMMCaHUM TPABUIBLHO TPAaKTOBaTh  (PU3HUECKUN
CMBICI HCIIOJIb3YEMbIX BENUYMH, OOO3HAUEHUS U
€IMHULbI PU3NYECKUX BEJIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOINE JAHHYIO (U3MYECKYIO BEIMYUHY C
JIPYTUMH BEJIMYMHAMHU, CTPOUTH TPaPUKH U3y4EHHBIX

3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapakTepu3oBaTb  CBOWCTBA  Te€l,  (PU3UUECKHUE
SIBJICHUSI U ITPOLIECCHI, CII0JIb3YSl U3YUYEHHBIE 3aKOHBI,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA

1 3aIllMCbIBATh €0 MAaTCMATUYICCKOC BBIPAKCHUC

1.6

OOBSICHATH (Pr3HUECKHE IPOLECChl U CBOMCTBA TE, B
TOM 4YHCJIE M B KOHTEKCTE CHUTyalllil NpaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa: BIABIISATh NPUUMHHO-
CIICICTBCHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE U3 2 — 3
JIOTMYECKUX  IIaroB ¢ ImoMomperw 2 2 — 3
M3Y4EHHBIXCBOM CTBApU3NYECKUXIBICHUH,

@HSHHGCKI/IXS&KOH&HJ’IHS&KOHOMCpHOCTI/I

1.7

pematb pacu€THble 3ajJaud  (OMUparoluecss Ha




CUCTEMY M3 2 — 3 ypaBHEHHUH), UCIOJb3Yys 3aKOHBI U
(hopMyJIbI, CBSA3BIBAIONINE (PU3NYSCKUE BETUYMHBI: Ha
OCHOBE aHalM3a yCIOBHUS 3aJaydl  3alHChIBATh
KpaTKO€ YCJIOBHE, BBIABJISATH HEAOCTAIOUIME WU
130BbITOYHBIE TAaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJUMBbIE JIJISl PELIeHUs, TPOBOAUTh PACUEThl U
OLIEHUBATh PEATUCTUYHOCTh MOJIYYEHHOTO 3HA4YEHHUS

(U3NYECKOI BETMIHHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh
npyu  TOMOIIM  (U3NYECKHUX METOJIOB, HCIOJIb3Ys
OMKMCAaHUE WCCIEAOBAHMS, BBIICISATh MPOBEPIEMOE
MIPEIOJIOKEHNE, OLICHUBATh IMPABUIBHOCTH MOPSAKA
IpOBENEHHUsS]  WCCIENOBaHMS,  J€JaTh  BBIBOJBI,
UHTEPIPETUPOBATh  PE3yNbTaThl  HAOMIONEHHH U

OIIBITOB

1.9

MPOBOJIUTh ONBITHl IO HAOIMIOACHUIO (PU3NYECKUX
SIBIIGHUN ~ WJHU bu3MUecKuX  CBOMCTB  TeI
CaMOCTOSITEITEHO cooupath YCTaHOBKY u3
M30BITOYHOTO HaOOpa 000PYyTO0BaHMSI, OMTUCHIBATH X0

OIbITA U €ro Pe3yabTaThl, POPMYIUPOBATH BHIBOJbI

1.10

IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHIO MPSIMBIX
W3MEPEHHI, oTpeensis cpemHee  3Ha4YeHHE
u3MepsieMoil  BeNMYHMHBI  ((POKYCHOE paccTOsSHUE
cobuparomeit JTUH3bI), 000CHOBBIBATh BHIOOP CIIocoOa

U3MepeHUsl (M3MEPUTENILHOIO pudopa)

1.11

IPOBOJUTh U CCIIEIOBAaHUE 3aBUCUMOCTEN
(M3UYECKMX BEIUYMH C HCIOIB30BAHUEM IPSIMBIX
W3MEpPEHUN: IJITAHUPOBATH HCCIIEI0BaHUE,
CaMOCTOATENILHO COOUPATh YCTAaHOBKY, (PMKCUPOBATH
pe3yNbTaThl MOTYYECHHON 3aBUCHMOCTH (DU3HUECKHX
BEJIMYWH B BUJAC TaOIMIHUTPAQHUKOB, €TaTh BHIBOJIBI

110 pe3yJibTaTaM HCCICIOBaAHHA

1.12

IPOBOJUTH KOCBEHHBIE HW3MEPEHUs (PU3MUECKUX
BEJIMUYMH: IUIAHUPOBATb  U3MEpPEHHs, CcoOUpaTh

OKCIICPUMCHTAJIbHYIO YCTaHOBKY u BBIITOJIHATH




U3MEpEeHus, cienys NpPeoKEeHHOW WHCTPYKIUH,
BBIYUCIISATh 3HAYEHHE BEIMYMHBI U AHAJIU3UPOBATH
MOJy4YEHHbIE PpPE3yJbTaThl C Yy4ETOM 3aJaHHOU

MIOTPEUIHOCTH U3MEPEHUIN

1.13

coOMoIaTh TpaBUja TEXHUKHA O€30MacHOCTH MPH

pabote ¢ mabopaTopHbIM 000PYIOBAHHEM

1.14

pa3nu4aTb ~ OCHOBHBIE  IIPU3HAKKM  W3Y4YEHHBIX
¢u3mueckux ~ Monenel:  MaTepualbHas ~— TOYKa,
abCOMIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
cBeTa, Jyd4, TOHKas JIMH3a, IUIAHETapHas MOJIEIb

aToOMa, HYKJIOHHAasA MOJCJIb aTOMHOI'O AApa

1.15

XapaKTEepPU30BaTh MPHUHIIUIBI JACHCTBHS W3YYCHHBIX
NpUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
ONUCAHUs, WCIOJB3YyS 3HAHUS O  CBOMCTBax
($u3HYeCKUX SBICHUH M HEOOXOAMMbIC (U3HUCCKHE

3aKOHOMEPHOCTHU

1.16

UCIIONIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHU
M3Y4EHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEpPHUTENBHBIX NPUOOPOB U  TEXHOJOTMUYECKUX
MPOIIECCOB MpPHU PpELIeHUH Yy4eOHO-MPaKTHUECKUX
3a1a4, ONTHUYECKHE CXEMbl Uil  [OCTPOECHHUS
n300pakeHU B IIJIOCKOM 3€pKajie U CcOoOMparouiei

JIMH3EC

1.17

MPUBOAUTH HpPUMEPHl (HaXOOUTh HHGOPMALHIO O
npuMepax) HPaKTHYECKOT O HCI0JIb30BAaHUS
¢u3nyecKuX 3HAHUI B IOBCEJHEBHOW >KU3HU [UId
obecrieueHusi 0e30MacHOCTH TpU  OOpallleHuu C
npubopaMd M TEXHUYECKUMH  yCTPOMCTBAMH,
COXpaHEHUs 370pOBbI U  COONIONEHHS  HOPM

9KOJIOTUYECKOTO MOBEEHHS B OKpY KaloIlei cpene

1.18

OCYIIECTBJIATh TMOUCK HMHPOPMANMH (PU3NIECKOTO
comepaHusi B ceTd HHTepHET, CcaMOCTOSITENbHO
(bopMyIUpysT TIOMCKOBBIM 3ampoc, HAXOIUTh MYTH
OTpeIeNICHHSI JIOCTOBEPHOCTH MOJTyY CHHOM

I/IH(l)OpMaHI/II/I Ha OCHOBC€ HMCIOIIHXC 3HAaHUH U




JOIIOJIHUTCIIBHBIX HCTOYHHUKOB

1.19

WCIOJIb30BaTh TPH BBHIMOJHEHUU YYEOHBIX 3aJIaHHUM
Hay4YHO-TIOMYJSIPHYIO ~ JIUTEPATypy  (PU3NYECKOro
CoJlep KaHMsl, CIPaBOYHbIE MaTepuabl, pECypChl CETH
HNuTtepHer; BruaaeTe NpUEMAMHU KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHUs HWHPOPMAIUU U3 OJIHOU

3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE ITMCbMEHHBIE U YCTHBIE
COOOIIIEHUST HA OCHOBE MH(OpPMAIMKM U3 HECKOJIBKUX
VCTOYHUKOB (PU3MUYECKOr0 COJEpXkaHUSA, IyOJINYHO
NPEACTABJATh  PE3yJbTaTbl  INPOEKTHOH WM
UCCIIEIOBATEIbCKOM  IE€ATEIbHOCTH, IIPU  ITOM
IPaMOTHO MCIIOJb30BATh WM3Y4YEHHBIM ITOHATUHHBIN
ammapar = M3y4aeMmMoro  pasuena  (QU3MKM @ H
COIIPOBOXKJIaTh  BBICTYIUICHME  IIpE3€HTaluel ¢

y4ETOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB

1.21

IpU  BBIIOJHEHUM  Y4eOHBIX  IPOEKTOB U
HCCIIEI0BaHUN bu3nueckux IIPOLECCOB
pacmpenensiTh  OOS3aHHOCTM B Tpymnme B
COOTBETCTBHMM C IOCTABJICHHBIMU 3aJa4aMH, CICIUTh
3a BBINOJHEHUEM IIAHA IEHCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIaa B
JeSTEIbHOCTD TPYIIIIHI, BBICTpanBaTh
KOMMYHUKATUBHOE  B3aUMOJAECUCTBHE,  IPOSBIIAA

TOTOBHOCTh pa3peliaTh KOH (IMKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Koapasznea
a

Komyaemenr
a

IIpoBepsieMbIedIeMEHTHICOIEPKAH U

®U3UKA U EE POJIb B TIO3HAHWUM OKPYXKAIOIIEIO MUPA

11

®uszuka — Hayka O Hpupoie. SIBICHHS NPUPOIBL
@usnueckue SABICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKNEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Qdusnueckue BeNUYUHBL 3Mepenue (¢uznueckux
BenuunH. @Dusnueckue mnpubopsl. [lorpemHnocts

n3MepeHuid. Mex1yHapoaHas CUCTEMA €UHHUI]

1.3

EcTtecTBeHHOHaY4YHBIN METOJ| MO3HAHUS: HAOII0/IEHHE,
ITIOCTAHOBKA Hay4YHOI'O BOIPOCA, BBIABUKEHHUE THIIOTES,
SKCHEPUMEHT IO IMpPOBEPKE THUIOTE3, OOBsSICHEHHUE

HaOJIFOJaeMOr 0 SIBJICHUS

14

Onucanue GuU3NIECKUX SBJICHUHN C TOMOILBIO MOieNel

1.5

[IpakTueckue paboTHI:

#H##Par###113mMepeHne pacCTOSHUN.
###Par##H13mepenue o0bEMa KUAKOCTH U TBEPIOTO
Tena.

#H##Par###Onpenenenre pa3MepoB MaJbIX TEJl.
#H##Par##lI3mMepene TemmnepaTypsl MpU  TOMOIIH

KHUIAKOCTHOI'O TCPMOMETPA U IaTYHMKA TEMIICPATYPbI

INEPBOHAYAJIBHBIE CBEJAEHI O CTPOEHUU BEIHHIECTBA

2.1

#H##Par###CrtpoeHue BelIecTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. ONBITHL, JOKA3bIBAIOIINE IUCKPETHOE

CTpOCHHEC BEIICCTBA

2.2

###Par### ) Brokenne  vactui  BemectBa.  CBs3b
CKOPOCTH JBIDKCHHMSI YacTHI[ C TEMIIepaTypoHu.

BbpoyHnosckoensuxkenue, 1updysus

2.3

B3anmoneiicTBre YaCcTUIl BEIIECTBA: IPUTKEHUE U

OTTAJIKUBAHUC




#H##Par### Arperatuoie COCTOSIHUA BEIllECTBA:

CTpOEHHUE rasos, JKUIKOCTEN " TBEPABIX
2.4 (kpucTtaJIM4eckux)  Tel.  B3auMoCBA3bL  MEXAY
CBOMCTBAMH  BCIIECTB B  Pa3HBIX  arperaTtHbIX
COCTOSIHHSIX M IX aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTHATPETaTHBIXCOCTOSTHHHBOIBI
[IpakTueckue paboTHI:
#H##Par##H#Onenka nuaMerpa aToMa METOJIOM PsIOB (¢
MCIONIb30BaHUEM (POTOTpadHii).
2.6 #H#HPar###OneITel 10 HAOJMIONEHHUIO  TEIJIOBOrO

paciupeHus ra3os.
#H##Par###OnbITel IO OOHAPY)KEHHWIO JEHCTBUS CHII

MOJICKYJIAPHOI'O IPUTAKCHUSA

JIBIDKEHUE Y B3BAUMOJENCTBUE TEJI

31 MexaHnueckoe IBHKEHHUE. PaBHomepHoOe "
' HEPABHOMEPHOE JABUKEHUE
#H##Par###Ckopocte.  CpemHsis  CKOPOCTh  TIpH
3.2 HEPaBHOMEPHOM JBUKEHUU. Pacuér myTu u BpeMeHu
JBUKEHUS
SIBnenue mHepuuu. 3aKoH MHepUUH. B3aumoneictue
3.3 TEJI KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABM)KEHUS TEIL.
MaccakakMepanHepTHOCTUTEIA
34 ###Par##H# Inotnocty BemectBa. CBS3b IJIOTHOCTH C
' KOJIMYE€CTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA
3.5 Cuna Kak XapakTepucTUKa B3aUMOJEHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOLIBIO JUHAMOMETpaA
37 #H##Par## Slsnenne tarorenus u cuia TsokectH. Cuma
' TSXKECTH Ha ApYrux miaHerax. Becrena. HeBecoMocTh
38 Cuna tpenusi. TpeHue CKOJIBKEHUS U TPEHUE TOKOSI.
' TpeHue B npupojie U TEXHUKE
39 #H##Par###Cnoxenue cui, HampaBJICHHBIX IO OXHOU
' npsMoil. PaBHonel CTByrOasicuiI
3.10 [IpakTueckue paboTHI:




OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBHIKEHUS
(mrapyka B JKUJAKOCTH, MOJEIH DJIEKTPUUYECKOro
aBToMoOMJIT M Tak nganee). OmpenencHue cpeaHei
CKOPOCTH CKOJBKEHHS OpycKka WM [IapuKa [0
HAKJIOHHOW TmockocTH. OrnpeneneHue MIOTHOCTH
TBEPAOTO  Teua. OnbITHI, JIEMOHCTPUPYIOIIIHNE
3aBUCUMOCTb pacTshkeHMs (nedopManun) npykKMHbBI OT
MPWIOKEHHON cuibl. ONBITBL, JEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIbI TPEHUS CKOJBKEHHS OT Beca Tella

M XapaKTEpa COIMPUKACAOIINXCA HOBerHOCTeﬁ

dusndueckue SIBICHUS B npupoac: NpuMEpbl ABUKCHUA C

3.11 pa3sIMYHBIMM CKOPOCTSIMU B JKUBOM UM HEXHUBOHU
IPUPOJIE, IEHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckueycTpoiicTBa: TMHAMOMETP, MOAMUITHUKN
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEM U TA30B
41 HaBnenue TtBEpmoro tenma. CriocoObl yMEHBICHUS W
' YBEJIMYEHUS J1aBJICHUS
45 JlaBneHue rasa. 3aBUCUMOCTb JABJIEHUs Ta3a oOT
' 00bEMa, TeMIepaTypsl
43 Ilepenaua naBieHust TBEPABIMU TEIAMHU, KUIKOCTSIMU
' u razamu. 3akoHllackassi. [ITHeBMaTHUeCKHEeMaITHBI
3aBUCHUMOCTb JIaBJICHUS] JKUJIKOCTH OT TJyOWHBI.
4.4 IMuapocTatnueckmii napaJiokc. CooO1maronuecs
cocynbl. ['uapaBianueckue MexaHU3Mbl
Atmocdepa 3emnum u  atMocdepHOe J1aBJICHUE.
[IpuuuHBl CyIIECTBOBAHHUS BO3AYIIHOM  00OJIOYKH
45 3emun. OmnebIT Toppuuenu. 3aBUCHMOCTb
aTMOC(GEpHOro JaBJi€HHUsS OT BBICOTHI HaJ YPOBHEM
Mopst
46 Nsmepenne atmocdeproro masnenus. [IpuGopsr s
' U3MEpEeHUs aTMOC(HEPHOTO 1aBJICHUS
JleiicTBME KUIKOCTU M rasa Ha IOIPYXKEHHOE B HHX
4.7 Teno. BelTankuBaromias (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

IInaBanueren. Bo3nyxomnnaBanue

4.9

[IpakTueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
o0béMa MOrpy)X€HHOW B JKMJIKOCTh 4YacTH Tela.
Ornpenenenre BBITATKUBAIOIIEH CHJIBI, JCHCTBYIOIIECH
Ha TeNo, IMOrpy:x€HHoe B XKHUAKOCTb. [IpoBepka
HE3aBHCHUMOCTHU BBITAJIKMBAIOLIEH CHTBI,
JIEWCTBYIOIIIEN HA TEJNO B KHUJKOCTH, OT MAacChl Tela.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKMBAIONIEH CHJIbI, JCHCTBYIOUIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA NOrpYKEHHOW B KHUIKOCTb
yacTd TeJlda W OT  IUIOTHOCTH  KUAKOCTH.
KoHcrpynpoBanneapeoMeTpansinKOHCTPYH POBAaHHUEIIO

JIKH 1 OTIpeeTIeHuEeeErpy30n0abEMHOCTH

4.10

®usnyeckue  SABJIEHUS B IPUPOJE:  BIIMSHUE
aTMOc(epHOro JaBleHUS Ha JKUBOM OpraHusM,

IJIaBaHHUE PBIO

411

TexHuueckue ycTpoiicTBa: COOOILAOLIMECS COCYIbI,
YCTPOKMCTBO BOAOMNPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEpP, MOPIIHEBON HACOC,

apeomerp

PABOTA, MOIIIHOCTb, DHEPI' A

51 MexanudeckaspadboTta

5.2 MexaHnyecKassMOIIHOCTh

£ 3 [IpocTeie MexaHW3MBL: pblYar, OJOK, HAKJIOHHAS

' I0cKoCTh. [IpaBuIopaBHOBECHIphIYaTra

5.4 [IpumeHeHue npaBuia paBHOBECHUS pbluara K OJIOKY
«3omoTroe  mpaBWiIO»  MexXaHMKU. Koadduiument

55 MOJIE3HOTO e CcTBUS MEXaHU3MOB.
[IpocTeieMeXaHU3MBbI B OBITY U TEXHHUKE

5.6 [TorenumanbpHast SHEPTUU TeJa, MOAHATOrO HaJ 3eMJIEH

5.7 Kunernueckasaueprus

- [TomHast MexaHW4ecKkas dHEpPrus. 3aKOH U3MCHCHUS W

COXPpaHCHUA MEXaHUYECKOM OQHCPIrun




5.9

[TpakTueckue padoTHI:

###Par###Onpenenenrie pabOThl CHIIBI TPEHUS MPH
PaBHOMEPHOM JBUKEHUHU TeJla MO TOPU30HTaJIbHOU
noBepxHocTH. MccnenoBaHue ycinoBUil paBHOBECHS
peuara. W3mepenme KIIJ| HakiIOHHOW IJIOCKOCTH.

N3yueHune 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTrUr

5.10

dusnueckue SBJICHUS B NpupoJAcC: pblHyaru B TCIIC

YCJIOBCKaA

5.11

TexHuueckue yCTpOWCTBA: pblYar, IOABWXKHBIA U
HEMOJBMXHBIM  OJIOKM,  HaKJIOHHasg  IJIOCKOCTb,

IMPOCTbHIC MCXAaHU3MBEI B 6BITy

8 KVIACC

Koapazagena

Komriaementa

IIpoBepsieMbledIeMEHTBICOIEPKAH U

TEIIJIOBBIE ABJIEHUA

6.1

OcHOBHBIE ITOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TEOpHUH CTpOEHMs BeniectBa. Macca
u pasMepsl MojeKys. ONbITBI, MOATBEPKAAKOIINE
OCHOBHBIE ITOJIOKEHHUSI MOJIEKYJIIPHOKHUHETUYECKON

TEOpUHU

6.2

Mogenn TBEpAOro, XKHUAKOIO M Tra3z000pa3HOro
COCTOSIHMM  Bemiecrsa.  Kpucrainmueckue

aMmopdHbIeTena

6.3

OOBsICHEHUE CBOKMCTB T'a30B, JKHAKOCTEH U TBEPABIX
Tea Ha OCHOBE MMOJI0KEHUH

MOJIEKYJIIPHOKUHETUYE€CKOW TEOPUHU

6.4

CMauyuBaHue U KallWJUIAPHBICABJICHU A

6.5

TennoBoepacmmpeHne 1 c:xaTue

6.6

Temneparypa. CBsA3b TeMHOepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O ABMIKCHH S YaCTHUIL

6.7

Buytpennsis  sneprus. CrnocoObl  M3MEHEHHUS

BHYTPEHHEH JHEPruu: Teronepenaya u




COBeplIeHHE paboThI

6.8 Bunbr TerIonepeaaun: TEIJIONPOBOAHOCTb,
' KOHBEKIIHS, U3]Ty4YCHHE
KosmuectBo Temnotel. YaenpHas TEMIOEMKOCTD
6.9
BEIIECTBA
TermooOMeH U TEIJIOBOE paBHOBEcHE. Y paBHEHHE
6.10
TenJoBoro OamaHca
6.11 [InaBaeHne W OTBEpAEBaHUE KPHUCTAITUYECKUX
' BELIECTB. Y 1eJIbHASTEIIOTAIIIABICHUS
[TapooGpa3oBanne u KoHJeHcanus. Mcnapenue.
6.12 Kunenue. VYnaenbHas temaora mnapooOpa3oBaHUs.
' 3aBUCUMOCTb TEeMIIepaTypbl KUIICHUS oT
aTMOC(EPHOT 0 JaBJICHUS
6.13 BnaxxHocThbBO31yXa
6.14 DHeprus TOIIMBA. Y elbHas TeMIoTa CropaHus
[TpuHIUIIBI paboThl TeruIoBbIX jBurareneit KITJ]
6.15 TEIIJIOBOIO JABUTATENSA. TeIlIoBble MABUTATEIIM U
3alIMTa OKPYKAIOIIEH CpeIbl
3aKOH COXpaHEHHUs] M TIPEBpAIICHHUS] DSHEPruu B
6.16
TEMJIOBBIX TIpoIleccax
[TpakTHueckue paboTHI:
#H##HPar#H##OnbITEI IO OOHAPY)KEHHUIO JTEHCTBUS CHII
MOJIEKYJIIPHOTO TIPUTSKEHMUSL.
#A#Par###OnbITel 10 BBIPAIIMBAHUIO KPHUCTAJIOB
IIOBAPEHHOW COJIM MJIM caxapa.
6.17 #A#Par###0ONeITEI 10 HAOMIOLEHUIO  TEILIOBOIO

paclIMpeHust Ta30B, )KUJKOCTEH U TBEPIIBIX TEJl.
###Par###Onpenenenue  AaBleHUS  BO3JyXa B
OaJIJIOHE I pHIIA.

#H#HPar###OnbIThI, JIEMOH CTPUPYIOIIIHE
3aBHCHMOCTb JIaBJICHHSI BO3[lyXa OT €ro o0béMa H

HarpeBaHUA WJIN OXJIAXKICHH.




###Par###11poepka TUIIOTE3BI JIMHENHOU
3aBUCUMOCTH JUJIMHBI ~ CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIIEepaTyphl.
###Par###HaOmonenne W3MEHEHHUsS] BHYTpPEHHEH
DHEPIrUM TeJia B pe3yibTaTe TeIJonepeaayn |
paboOThI BHENIHUX CHII.

###Par#t# ccnenoBanne  sSIBJICHHUS  TEMJIOOOMEHa
IIPY CMEIINBAHUY XOJIOJHOU U rOpAYEH BOABI.
###Par#H##OnpeneneHue  KOJIUYECTBA  TEIUIOTHI,
MOJyYEHHOr'0 BOAOH HpU TEIIOOOMEHE C HarpeThiM
METaJUTMYECKUM LIUITUHIPOM.
###Par###OnpeneneHue yaAeIbHOW TENIOEMKOCTH
BEIIECTBA.

###Par## I ccnenoBanue mpoiecca ucrapeHusl.
###Par##H#Onpenenenue OTHOCHUTEJIbHOU
BJIQYKHOCTH BO3/IyXa.

#i#HPar###Onpenenenue yIelbHON TEIJIOTHI

IIJ1aBJICHUA JIbJA.

dusznueckue SBICHUS B Inpupoaec: IMOBCPXHOCTHOC

HATSOKCHUC W KAllWUJIAPHBIC SABJICHUA B MIPUPOAC,

6.18 KpUCTaJUIbl B mpupoae, uznydyenue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bL;
o0pa3oBaHHe pOChI, TyMaHa, UHEsl, CHEera.
TexHuueckre yCTPOMCTBA: KaNMMIUISIPBI, MPUMEPHI
UCIOJIb30BaHUS KPUCTAJIOB, YKUJIKOCTHBIN

6.19 TEPMOMETP, JATYHK TEMIIEPATYPhI, TEPMOC, CHCTEMA

OTOILUIEHHS JOMOB, TUIPOMETPBI, IICUXPOMETP,
napoass ~ TypOMHa,  JBUTaTellb  BHYTPEHHErO

CTOpaHHUsL.

OJIEKTPMYECKUE U MATHUTHBLIE ABJIEHUA

7.1

Onextpuzanust Ten. JIBa poma DIEKTpUYECKUX

3apsI0B

7.2

B3aumonelictBue 3apskeHHbIX Ten. 3akoH Kyrona




(3aBI/ICI/IMOCTB CHJIbL BSaI/IMOI[GfICTBHH 3apAKCHHBIX

TCJI OT BCIMYHMHBI 3apsAA0B W PACCTOSAHHA MCEKIY

TeIamMu)
DIeKTpUYecKoe oJie. Hanpsxénnocts
7.3 anieKTpuueckoro mnons. IIpuHnun cynepnosunuu
ANIEKTPUYECKUX MoJiel (Ha Ka4eCTBEHHOM yPOBHE)
Hocurenn snekTpuyeckux 3apsaoB. DiieMeHTapHbINA
7.4 IEKTPUY ECKUI 3apsg. CrpoenneaToMma.
ITpoBONHUKY U AUDIIEKTPUKU
7.5 3aKOHCOXpaHEHUARIEKTPHUUECKOro3apsaaa
- ONeKTpUYeCKUl TOK. YCIOBHUS CYILIECTBOBAHMS
' AJIEKTPUUECKOI0 TOKA. MICTOUHUKUIIOCTOSHHOT OTOKA
JleficTBUS ~ DJIEKTPUYECKOTO0  TOKa  (TEIJIOBOE,
1.7 XUMUYECKOE, MArHUTHOE). DJIEKTPUYECKUU TOK B
KHUAKOCTAX U razax
- Onexrpudeckas nenb. Cuia TOKa. DIEKTpUYECKOE
' HapsOKeHHe
29 ConpoTtuBieHue IIPOBOJHMKA. VYaensHoe
' COIIPOTUBJICHHE BEIIECTBA
7.10 3akoH OMa 1715 yyacTKa LienH
[TocnenoBarensHOE M MapajuleIbHOE COECOUHEHHE
7.11
IIPOBO/IHUKOB
PaGota M MOINHOCTH 3JIEKTPUYECKOT'O  TOKA.
7.12
3akon/[xxoyna — Jlenna
DJeKTpudecKue L enu u nOTpeOUTENH
7.13 IEKTPHUY ECKON SHEPruu B OBITY.
KopoTkoe3ambikanue
ITocrosiHHBIE MAarHuThl. Bzaumopeiicteue
7.14
MOCTOSIHHBIX MarHUTOB
MarnuTtHoe mnosne. MarHutHoe mnosie 3eMiu U ero
7.15
3HaYeHHUe IJId )KU3HU Ha 3eMJIe
7.16 OnbiT Opcrena. MarHuTHoe moje 3JeKTPUYECKOro




TOKa. HpI/IMeHCHI/ICBHCKTpOMaFHI/ITOB B TCXHHUKCEC

JleficTBME MAarHUTHOIO TOJIsI HA TPOBOJHUK C TOKOM.

217 ONeKTpoABUTaTENb IIOCTOSIHHOT' O TOKa.
' Hcnonbp3oBaHUE AJIEKTPOIBUraTeN el B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE
218 Oneitel @apanes. SIBieHue 2IE€KTPOMATHUTHON
. nHaykuuu. [IpasunoJlenna
DJIEKTPOreHepaTop. Crioco0b1 MOJTy4YEHHUS
7.19 AJIEKTPUYECKOM BHEPruu. OJNEKTPOCTaHIMM Ha
BO300HOBJIIEMBIX HCTOUHUKAX 3HEPIUU
[TpakTueckue paboTHI:
OnpiTel 1O HAOJMIOJEHUIO  3JEKTpU3ALUM  Tel
MHAYKLIHEH U IPU COIIPUKOCH OBEHHH.
UccnenoBanue nelcTBUS 3JIEKTPUUECKOTO MOJA HA
MPOBOJHUKH U AUDIEKTPUKH.
CoOopka u mpoBepka pabOThI IIEKTPUUECKOU IEMU
MIOCTOSTHHOT'O TOKA.
W3MepeHne U peryJIupoBaHuE CUIIbI TOKA.
W3mepeHue u peryIupoBaHue HAPsK eHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO
4yepe3 pEe3UucTop, OT CONMPOTHUBIIEHUS PE3UCTOpa U
7.20 HaIpsOKEHMs Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOILIUE 3aBUCUMOCTh
AJIEKTPUYECKOI0 COMPOTUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOMAAM NONEPEYHOr0 CEYEHUd U
MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUN MpH
MOCJIEIOBATEIbHOM COEIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBwia A CWIBl TOKa  MpHU
napajjieIbHOM COEIMHEHNH PE3UCTOPOB.
Onpenenenne pabOTBI  JJEKTPUUECKOTO  TOKAa,
uayuero yepes pesucrop. OnpeneneHrue MOIMIHOCTU

QJICKTPUICCKOI'0 TOKa, BBIJICTISIEMON Ha pe3ucTope.




HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO
yepe3 JIAMIO4YKy, OT HalpsDKEHUs Ha  HEW.
Onpenenenue KIIJ[ narpeBatens. HccinemoBanue
MarHuTHOT O B3aUMOJIEVCTBHUS MTOCTOSTHHBIX
MarHuTOB. N3yuenune MarHuTHOIO OJIS
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAMHEHUU WU
pa3neIeHN M. UccnenoBanue JEUCTBUSA
UIEKTPUYECKOr0 TOKA HAa MAarHUTHYK CTpEIIKY.
OnbITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI
B3aUMOJIECTBUS KATYIIKM C TOKOM M MarHurta OT
CHUJIbl TOKa M HAlpaBJICHHS TOKAa B KaTyILKE.
WN3ydenne  OEHCTBHST ~ MarHUTHOrO  IIOJIL  Ha
MIPOBOJHUK ¢ TOKOM. KoHCTpyHpoBaHue U u3yueHue
pabotel  amekTpoaBuratessi.  M3mepenue  KIIJ]
UIEKTPOABUTATENBHOM  yCTaHOBKM. ONBITBI IO
HCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON
MHIYKIUU: UCCIEA0BAHUE U3MEHEHUW 3HAYEHUS U

HaIpaBJICHUA HHAYKIIMOHHOI'O TOKa

7.21

dusnyeckue SBICHUA B INPUPOIE: IIEKTPUUECKUE
ABJICHUsI B aTMocdepe, 3JIEKTPUUYECTBO HKHUBBIX
OpPraHMW3MOB, MarHuTHoe Tmojie 3emiu, Apend
MOJIFOCOB, POJIb MArHUTHOIO IOJIA IS JKU3HU Ha

3emiie, MOJIAPHOE CUSHUE

7.22

Texuuueckue yCTpOiicTBA: 3JEKTPOCKOIL,
ammepMerp,  BOJIBTMETP,  PEOCTaT,  CUETYHUK
AIIEKTPUYECKONH DHEPIHH, JJIEKTPOOCBETHUTEIILHBIC
proOOoPHI, HarpeBaTeIbHbIC  AJICKTPOIPUOOPHI
(mpumepbl),  SIEKTPUYECKUE  MHPEIOXPAHHUTEIIH,
AJIEKTPOMArHUT, 3JICKTPOJBUTATENL IOCTOSHHOTO

TOKa, rCHEpATOpP NOCTOAHHOI'O TOKa

9 KJIACC




Konpaznena Komsnementa [IpoBepsiembledTIeMEHTHICOAEPKAHUS
MEXAHUWYECKUE SBJIEHUSA
8.1 Mexanuueckoe JBWKEHHE. MarepuaiabHas TOYKAa.
' Cucrema otcuéra
8.2 OTHOCHUTENHLHOCTEMEXaHUYECKOT OIBHKEHUS
8.3 PaBHOMepHOeNpsIMOTMHENHOEIBUKEHUE
###Par##H#HepaBHoMepHOE NpsMOJIMHEIHOE
8.4 nBrkenne. CpeqHsis 1 MCHOBEHHAsi CKOPOCTh Tena
IIPU HEPAaBHOMEPHOM JIBUIKEHUU
Yckopenue.
8.5
PaBHOYCKOpEHH O PAMOIMHEHHOEIBUKEHUE
8.6 #HHPar###Cro0onH0e magenne. OnelTel [ amuiies
###Par###PaBHoMepHOE JIBUKCHHUE o
8.7 okpyxxHoctu. Ilepuog u 4acrota oOpauieHuUs.
' Jluneitnas u yrioBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOCYCKOPEHHE
8.8 [TepssiitzakoHHpIOTOHA
| 8.9 BropoiizakonHroToHA
8.10 TperuiizakonHproTOHA
8.11 HH##Par### ] [puHIUI CyTTepno3ULIMUCHIT
8.12 Cunaynpyroctu. 3akonl yka
8.13 ###Par##H#Cuna TpeHus: cuila TPEHUs! CKOJIbKEHMUS,
' CHJIa TPEHUS TIOKOS, APYTrUe BUIbI TPEHUS
#H##Par#H##Cuna TSOKECTH W 3aKOH BCEMHUPHOTO
814 TATOTEHUS. Y CKOPEHHECBOOOHOr 0N aIeHHS
[Bmxenne rmmaner Bokpyr Comnua. IlepBas
8.15 KOCMMYECKast CKOPOCTb. HesecomocTh u
neperpy3ku
PaBHOBecue wmarepuanbHOH TOYKH. AOCOIIOTHO
8.10 TBEPAOE TETO
###Par#t#PasHoBecue TBEPIIOTO Tena c
8.17 3aKpEIUIEHHONM OCBhK0 BpamieHus. MOMEHTCUIIBL.

LenTpTsxectu




Nmnynsc Tena. M3meHeHue ummnynbca. VMmoynbe

8.18
CHUIBI
8.19 3aKOHCOXpaHEHUSAUMITYJIbCa
8.20 #HiHtPar#HHPeakTUBHOE JBUKEHHE
8.21 MexannueckasipaboTa ¥ MOITHOCTh
8.2 PaGora cmm  TsKeCTH, yNPYrocTH, TPEHHS.
' CBs13p3HEprUH U PaOOTHI
893 [ToTreHnmanbHass SHEPrus Teia, MOIHITOrO HaJ
' MOBEPXHOCTHIO 3eMIIN
8.24 [ToTeHnMaNbHASIIHEPrUACKATOUTTPYKIHBI
8.05 #H##Par##Kunernueckass sHeprus. Teopema o
' KUHETHYECKON YHEPrUH
##H#Par###3akoH  COXpaHEHUS  MEXaHMYECKOM
8.26
SHEPTrUuu
[TpakTHueckue paboTHI:
OnpeneneHue CpeaHE CKOPOCTH  CKOJIbKEHUS
Opycka WM JBW)KEHHS NIapHKa 110 HAKJIOHHOM
wiockoctd. OrnpeneseHne yCKOpeHHs Tena Npu
PaBHOYCKOPEHHOM  JBM)KCHHU 110  HAKJIOHHOH
TUTOCKOCTH.
HccnenoBanue 3aBUCHMOCTH TTYTH OT BPEMEHH TIPU
PaBHOYCKOPDEHHOM  JIBIDKEHHH 0€3  Ha4daJbHON
CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM MPH PABHOYCKOPEHHOM
8.27 JBUKEHMM 0€3  HadaJbHOW  CKOPOCTH  NIyTH

OTHOCATCS KaK psAA  HEYETHBIX  YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BpEeMEHHU
OJIMHAKOBBI.

HccnenoBanne  3aBUCUMOCTH  CHJIBI  TPEHUSA
CKOJNBXEHHSI OT CHJIbI HOPMAJILHOTO JIaBJICHHS.
Omnpenenenne K0dPGUIIUEHTA TPEHUS CKOJIBKCHHS.
Ornpenenenue XECTKOCTH NPy UHBL. Onpenenenue
paboTHI CUJIBI TPEHHS TIPU PABHOMEPHOM JABUKCHHUH
Tena o TOPU30HTAILHOU MOBEPXHOCTH.

Onpenenenve pa®OTBl  CUJIBI  YOPYTOCTH TPHU




noabeéMe rpysa € HCIOJIb30BAHUEM HCIIOABHIKHOI'O

U IIOJABUXKHOIO OJIOKOB

8.28

@u3nyecKue SBJICHUS B MPUPOJAE: MNPUWIMBBI U
OTJIUBBI, ABWKeHUE miaHeT COJIHEYHOW CHCTEMBI,

PCAKTUBHOC ABHIKCHUC )KUBbBIX OPraHUu3MOB

8.29

TexHuyeckne yCTpOKMCTBA: CHHUIOMETP, HTAaTYUKH

MIOJIO’KEHUS, PACCTOSHUSA U YCKOPEHHUS], PAKEThI

MEXAHHNYEC

KUE KOJIEBAHMA U BOJIHbI

9.1

KonebatensHoe JABWKCHUC. OcHOBHBIC
XapaKTCPUCTHUKH KOJIEOQHHIA: nepuojJ, 4acrora,

aMIJIUTy1a

9.2

MareMaTuueckuii W NOPYKUHHBIA ~ MasiTHUKH.
[IpeBpamienue »HepruM MpU  KoJedaTenbHOM

JBHXCHUN

9.3

3aTtyxarolume KOJIEOaHUsL. BreinyxneHHbie

konebanus. Pesonanc

9.4

Mexannueckiue BOJHBI. CBOWCTBA MEXaHHUYECKHUX
BoJiH. [IposonpHbIe W MomnepeyHble BOJHBL J[imnHa
BOJHBI W  CKOpPOCTb €€  paclupoCTpaHECHHUSI.
MexaHuueCKHEBOTHBI B TBEPIOMTEIIE,

CeliCMHUY eCKUEB OJTHBI

9.5

3Byk. 'pomMkoCTh M BbIcOTa 3ByKa. OTpaxKeHHE3ByKa

9.6

Wubpa3ByK U yIbTpa3ByK

9.7

[TpakTyeckue pabOTHI:

Onpenenenve dYacToThl M TepuoAa KoJebaHui
MaTEMAaTUYECKOr0 MasTHUKA.

OnpezneneHre 4YacToTbl W IepuoAa KoJeOaHMi
MPY>KUHHOT O MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TIepHoJa KojcOaHHM
MOJIBEIIEHHOI0 K HHUTH Tpy3a OT JJIUHBI HUTH.
HccrnenoBanre 3aBHCHMOCTH TepHoOJa KoJeOaHHH
MPYKUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH  TIepHoja  KoyieOaHWi  Tpy3a,
MOABEIICHHONO K HHUTH, OT Macchl Tpy3a U

JKECTKOCTH IIPYXHAHEL.




I/I3MepeHI/IGYCKOpeHI/I$[CBO60,I[HOFOHa,I[eHI/I}I

duznueckne SABJICHHUSI B npupoac: BOCHPUATUC

9.8 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHUE,
celicMUYecKue BOJIHBI, IlyHaAMHU, 9XO0
0.9 TexHnueckne ycTpoucTBa: 3X0JIOT, UCIOJIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE I1OJIE N DJIEKTPOMAT'HUTHBIE

BOJIHbI
101 ONEeKTpOMarHuTHOE  Moje.  DJIEKTPOMAarHUTHbBIE
' BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH
10.2 [kana31eKTpOMar HUTHBIXBOJIH
103 OnexTpomaruutHas npupoja cseta. CkopocTh
' cBeTa. BonHoBbIecBoOMicTBacBeTa
10 [TpakTueckue paboOTHI:
104 W3ydyeHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOUIILHOT O TesieoHa
dusnyeckue SBICHUS B IMPUPOAE: OMOIOrHYEcKOe
10.5 JIecTBUE  BUAMMOTO,  YIbTpapHOJIETOBOIO U
PEHTI€HOBCKOI' O U3JTy4EHHI
106 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBast monens cBera. McTouHukM cBeta
11.2 [IpsiMonmHeHOepacTpoCTpaHEHUECBETa
113 Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KECHHUs CBETa
114 IIpennomnenue cBera. 3aKOH INPEIOMIICHHUS CBETA.
11 ' [TonHOEBHYTpPEHHEEOTPAKECHUECBETA
11.5 JIunza. Xon jtydeit B muH3e
116 OnTtryeckas cucrema ¢oroarmnapata, MUKPOCKONA U
' TeTecKomna
117 I'maz kak omTvuyeckas cucreMa. biM30pyKoCcTh U
' JaIbHO30PKOCTh
11.8 Paznoxxenune Oemoro cBeta B crekTp. OmbITHI




HrroTona. Croxenue CIICKTpAJIbHBIX  IBCTOB.

Jucnepcusiceera

[TpakTueckue paboTHI:

#H#Par###ccnenoBanue 3aBUCHMOCTH yria
OTpa)KE€HUs CBETOBOI'O Jyya OT yIJia ajeHusl.
#H##Par#H#113yuenne XapakTepuCTUK H300pakeHHs
IpeaMeTa B IIIOCKOM 3epKaje.
###Par#t#ccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJICHHSI CBETOBOTO JIyda OT yIJia MajJieHusl Ha

IPaHULIE «BO3YX — CTEKJION.

11.9 ###Par##H#lonyuenne nM300paXeHU C IOMOILBIO
coOuparoiei JTMH3bI.
###Par###OnpeneneHue GOKYCHOTO PAaCCTOSHUS H
ONTUYECKOW CHUJIbI COOMPAIOTIIEH JTUH3HI.
#H##Par###OnBITEI MO pa3lIoKEeHUI0 0eoro cBera B
CIEKTP.
#H#HPar#H#OnbITHI mno BOCIPUSATHIO 1BETa
MPEIMETOB TIPH MX HAOIOJICHUHM Yepe3 IIBETOBBIC
GUIBTPHI
duznueckue sBICHUs B Ipupoze: 3aTMeHust CoHIa
1110 u JlyHbl, 1BeTa TeJN, ONTHYECKUE SIBIICHUS B
' atMocdepe (uBer Heba, pedpakuus, pamyra,
MHUpPax)
111 TexHuueckne  yCTpoWCTBAa:  OYKHM, IEPHUCKOII,
' doToanmnapaTt, ONTUIECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
121 Omnsitel Pezepdopaa v nnanerapHas Mozeiab aToMa.
' MopnensaTomabopa
129 HcnyckaHue W MOIJIOLIEHUE CBETa aTOMOM.
' KBantbl. JInneiyaThieCrieKTPhI
e PamnoaktuBHOoCcTh. Anbda, Oera- uW ramma-
123 W3ITy4CHUS
5 Ctpoenue artomHoro sapa. HykiioHHas Mopenb
124 aTOMHOTO siApa. M30Tomnbl
12.5 PannoaktuBHBIE MpEBpAILICHUS. [Tepuon




nmojrypaciaaa aTOMHBIX AAC€P

12.6

Snepubie peaKuuu. 3aKOHBI COXpaHEHUS

3apsaaA0BOIro 1 MaCCOBOI'o 4Y1uce

12.7

OHeprus CBsi3u aTOMHBIX saep. CBs3b Maccel U

SHEePruu

12.8

Peakuimu cuHTe3a W neneHus snpep. MCTOUYHUKH

sHepruu CoHIa U 3BE31]

12.9

Snepnas sHepreruka. JleiicTBUE paguOaKTHBHBIX

U3JIy4CHHUU Ha KUBbIE OpPraHU3Mbl

12.10

[TpakTHueckue paboTHI:

Halmronenne CrjlomHbIX U JIMHEWYAThIX CIEKTPOB
U3y CHHUS.

HccrnenoBanue  TPEKOB:  H3MEPEHHUE  SHEPIruH
YaCTHIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).

N3mepennepaaroakTHBHOT0(hoHA

12.11

®u3NUECKUE SIBJICHHUS B IMPUPOJIC: €CTECTBEHHBIN
paguoOaKTUBHBIHE  (OH,  KOCMHYECKHE  JIy4H,
paaMOaKTUBHOE U3JIy4€EHNE IPUPOJHBIX MUHEPAJIOB,
JICIICTBUE PAIMOAKTUBHBIX U3JIyYEHU Ha OPraHu3M

YCIIOBCKa

12.12

Texnuueckue yCTpoiicTBa: CIIEKTPOCKOII,

WHIMBUyadbHBIN 103UMETpP, Kamepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

KoanposepsiemororpedoBanus

IIpoBepsieMble TPeGOBaAHMSA K MPeIMEeTHBIM
pe3yJbTaraM 0a30BOro YpoBHSI OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM NPOrPaMMbI
OCHOBHOT0 00111er0 00pa30BaHUsI HA OCHOBE
ProcC

[Tonnmanue poau GU3UKK B HAYYHOH KapTHHE MUPA;
cOpMUPOBAHHOCT, 0a30BBIX MPEACTABICHUH O
3aKOHOMEpPHOM CBSI3M M IO3HABAEMOCTH SIBJIIEHUU
IPUPOJBI, O pOJIM DIKCHEpUMEHTa B (QU3UKE, O
cucTteMooOpasymomeid poiu (U3UKH B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKHM U TEXHOJOrui, 00
IBONMIONUU (U3NYECKHX 3HAHUH U HMX pOJIU B
IIEJIOCTHOM €CTECTBEHHOHAY4YHOW KapTUHE MHpa, O
BKJIAJIE POCCHICKUX ¥ 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE TIPOI[ECCOB
OKPY)KalOIIero  MHUpa, pa3BUTHE TEXHUKU U

TEXHOJIOTUN

3HaHUS O BUJAX MaTepuu (BEIIECTBO U TIOJE), O
JIBW)KEHUH KaK CIOCcO0e CYIIECTBOBAHHS MAaTEpHH,
00  aTOMHO-MOJIEKYJISIPHOM  TEOPHH  CTPOEHUS
BEUIECTBA, O (U3NYECKOW CYLIHOCTU SBJIEHUH
MIPUPOIBI (MEXaHUYECKHX, TETLIIOBBIX,
DIIEKTPOMArHUTHBIX W KBAaHTOBBIX);  yMEHHE
pa3nuyaTh SBJIEHUS MO OMMCAHUIO MX XapaKTEPHBIX
CBOWCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX
naHHOe (hM3MYecKoe SBIICHHE; YMEHHE Paclo3HaBATh
MPOSIBIICHUE HW3YYCHHBIX (HU3MYECKUX SIBICHHHA B
OKpYXXarolIeM MHUpE, BBIIEISISI MX CYIIECTBCHHBIC

cBoMcTBa (MPU3HAKH)

Bnanenue ocHoBaMu TMOHSATUHHOrO ammapara U

CHUMBOJIMYCCKOI'O A3BIKa (I)I/ISI/IKI/I 1 HUCIIOJIB30BaHUC




UX U pemeHus y4yeOHbIX  3a7ad; YMEHHE
XapaKkTepu3oBaTh  CBOWCTBA  Tel, (U3UYECKUE
SIBIICHUS ¥ TIPOIIECCHI, UCIIONIB3Ys (PyHAaMEHTaIbHbIC

1 OMITUPUYICCKUEC 3aKOHBL

YMeHHe OnuchIBaTh H3Y4YEHHBIE CBOWCTBA TEl M
¢dbusznyeckue SABICHHS, HCIONB3YS  (U3NYECKUE

BCIIMYHNHBI

Brnagenue ocHOBaMH METOAOB HAYYHOT'O TIO3HAHHUS C
y4€TOoM COONIOICHHUS TpaBmI 0e30MacHOro Tpyzda:
HaOmoieHne (PU3NIECKHUX SBIICHUMN:

yMEHHE CaMOCTOSITENILHO cobupatb
SKCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JIaHHOTO Habopa
00OpyIOBaHUS IO WHCTPYKIMH, OIMUCBIBATH XOJ]
ompITa ™ 3aIHUCHIBATh ero  pe3yJbTarThl,
(hopMyIHPOBATH BHIBOJIBI;

MPOBEJCHUE TMPSAMBIX M KOCBEHHBIX H3MEpPEHUN
GU3NYEeCKUX  BEJIMYMH: YMEHHE IJIaHHPOBAThH
WU3MEpeHHUS, CaMOCTOSITEITHHO cobupatb
IKCIEPUMEHTAIBHYIO YCTAHOBKY I10 HWHCTPYKIIHH,
BBIYHCIISATh 3HAYCHHWE BCIMYMHBI W aHAJIH3UPOBATH
MOJYYEHHBIE PE3YJNbTATBl € YYETOM  3aJaHHOU
MOTPENTHOCTH PE3yIHTATOB U3MEPCHHIA;

MPOBEJCHUE  HECIOXHBIX  JKCIIEPHUMEHTAIBHBIX
UCCIICZIOBAHU; CaMOCTOSITEIILHO cobupatb
HKCHEPUMEHTAIbHYI0 YCTAHOBKY U  IPOBOJUTH
UCCIIEIOBAHUE 1O HMHCTPYKIHMH, MPEICTaBIATH
HOJyYEHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEJIHYUH B
BHJIC TAOJHI] ¥ TPa(hUKOB, YIUTHIBATH MTOTPEITHOCTH,

ACIaTh BBIBOJBI ITO pE3YyJIbTaTaM HUCCICAOBAHUA

[loHnMaHue XapaKTepHBIX CBOHCTB (DU3MUECKUX
Mojienel (MarepuanbHas TOYKa, abCOIIOTHO TBEPIOE
TEJO, MOJENN CTPOEHUS Ta30oB, KHUJIKOCTEH U
TBEPIABIX  TeEJ, IUIAHETapHas MOJENb  aToMa,
HYKJIOHHasi MOJElb AaTOMHOIO spa) M YMEHHE
INPUMEHATh UX Uil  OOBSACHEHMs  (PU3MUECKUX

IponeccoB




YMeHue OOBACHATH (U3MYECKHE IPOLIECCHl U
CBOMCTBA TeJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyaLUi
IIPaKTUKO-OPUEHTUPOBAHHOI O Xapakrepa, B
YaCTHOCTH, BBISBIATE  IPUYHHHO-CIIEACTBEHHBIE
CBSI3M U CTPOUTH OOBSICHEHME C ONOpod Ha
U3y4YEeHHbIE  CBOWCTBa  (U3MYECKUX  SIBJICHUH,

(1)H3H11€CKI/IC 3aKOHBI, 3aKOHOMEPHOCTH U MOJCIIN

YMmeHue pemaTth pacuétHble 3aqaud (Ha 6aze 2 — 3
yYpaBHEHUI), WCIONB3Yysl 3aKOHBI ©  (OPMYJIBI,
CBsI3bIBAIOINME (PM3UUECKUE BEIUYHHBI, B YACTHOCTH,
3alUCHIBATh KPAaTKOE YCIIOBHE 3aJaud, BBISBISTH
HEOCTAIOUIME JIaHHBIe, BBHIOMpATh 3aKOHBI |
dopmynbl, HeoOXomuMble s €€  pEeLIeHHS,
VICIIOJIb30BaTh  CIIPaBOYHBIC JaHHBIC, IPOBOJHUTH
pacuérsl u OLICHUBATh peauCTUYHOCTh
MOJYYEHHOTO0 3HAYCHUS (PU3MYECKOW BEJINYHHEI,
YMEHHE ONpeNeNiaTh Pa3MEpPHOCTh  (HU3MUECKOH

BCJIMYHUHBI, HOJ'[y‘-ICHHOfI IIpu PpCIICHUU 3aJa4n

YMeHHEe XapaKTepU30BaTh IPUHIUIBI  JIEHCTBUS
TEXHUYCCKHUX YCTPOHMCTB, B TOM WYHCIE OBITOBBIX
npuOOpPOB, W MPOMBIIUICHHBIX TEXHOJOIHYECKUX
MIPOIIECCOB IO WX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O
CBOWCTBaX (PM3UYECKUX SIBJICHHA M HEOOXOIMMEBIE

¢u3nyecKre 3aKOHOMEPHOCTU

10

YMeHHne WCIOoNb30BaTh 3HAHUA O (PU3HUECKUX
SIBJIEHUSIX B MOBCEAHEBHOMN KU3HU IS 00ecredeHust
0e30MacHOCTH TIpU  OOpaIieHHMH C  OBITOBBIMHU
npubopaMu W TEXHUYECKHMMH  YCTPOHCTBAMH,
COXpPaHEHHS 370pOBbSI M  COOJIIOJICHHS  HOPM
9KOJIOTMYECKOTO TOBEACHUS B OKPYXAIOIIEeH Cpele;
MMOHMMAaHUE He00XOINMOCTH MIPUMCHCHHUS
IOCTHKEHUU busuku u TEXHOJIOTUHU s

PaluOHAJIBHOI'O MIPUPOAOIIOJIB30BaAHNA

11

OnbIT TOMCKA, MPEeoOpa3oBaHUsS W MPEACTaBIICHUS

uHpopManuu  (QU3NYECKOTO  COAEpX,aHUS  C




UCII0JIb30BaHUEM uH(MOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLICHUBATh
JOCTOBEPHOCTh ~ MOJYYeHHOHW uWH(pOpMalnuu Ha

OCHOBC HUMCHOIINXCA 3HAHUN H JOITIOJIHUTCJIIbHBIX

HCTOYHHKOB; yMEHHuE HCIIOJIb30BATh npu
BBIITOJIHEHUH y4eOHBIX 3alaHU I Hay4HO-
MOy JIIPHYIO JIUTEPATYPY (du3ngecKoro

COAEpXKaHUs, CIPAaBOYHbIE MaTepuaibl, PECYpChbl
cetu lHTepHeT; BiaseHue 0a30BBIMH HaBBIKAMU
npeoOpa3zoBaHus WHGOPMALMU U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTyI0; YMEHUE CO3/1aBaTh COOCTBEHHbIE
NUCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE

I/IH(bOpMaI_II/II/I N3 HECKOJBKHUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii3IeMEHTCOAEPKAHUSA
1 MEXAHUWYECKHUE SABJIEHUA
11 Mexanuueckoe JaBIKeHUe. MarepuanpbHas Touka. Cucrema  orcuéra.
OTHOCHUTEIILHOCThABMIKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBmxkeHHe. CpenaHsas ckopocts. Dopmyna s
1.2 BBIYHCIICHHS CPEIHEH ckopocTh: V = S/t
PaBHOMEpHOE TpsSMOSIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIUHEHHOTO JTBUKEHUS
13 (1) =x, +ut
I'padukn 3aBUCHMOCTH OT BpPEMEHH I IMPOSKIMH CKOPOCTH, MPOCKIUU
MepeMenieHns, MyTH, KOOPAWHATHI TMPU PABHOMEPHOM IPSIMOJIUHECHHOM
JIBUKEHUHT
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKCHUS:
2
-Sx(f} =1'.|;|: * f_lﬂx * e
i
dopMysbl IS TPOCKIUU TIEPEMENICHHsI, TPOCKIIMH CKOPOCTH W TPOSKIIMH
YCKOPEHHUS TPU paBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:
14 H=u,, -t L
: -S.\.()—b‘g_\. +dy E
U.T(I) =Upy T4, -1,
a,.(f) =canst,
U,y — Uy, =2as,
I'padukn 3aBHCUMOCTH OT BpPEMEHH JJISI HPOCKIMU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TMPOCKIMHU TMEepEeMEIICHHs, KOOPAMHAThI TPU PABHOYCKOPEHHOM
MPSIMOJIMHEUHOM JABUKEHUU
CBobonnoe nagenue. @opmymbl, ONMUCHIBAIONINE CBOOOJHOE MAaJCHHE Tena Io
15 BEPTUKAIN (JIBM)KEHHE TeJa BHU3 MU BBEPX OTHOCHUTEIIbHO IMOBEPXHOCTH

3emum). ['paduky 3aBUCHMOCTH OT BpPEMEHHM /Ui TPOCKIHUU YCKOPEHUS,




MNpOCKIOUKU CKOPOCTU U KOOPJAHWHATBI IIpH CBO60,Z[HOM nagcHumM TCJjla II0

BEPTUKAJIU

CKOpOCTb paBHOMEpPHOIO JBI)KEHHMS Tella MO OKpykHoctu. Hampasienue
CKOPOCTH.

dopmyna Ui BHIYUCICHHUS CKOPOCTH 4Yepe3 pPaJuyC OKPYKHOCTU U TEPUO

oOpalieHus:
2nR
L=
T

HCHTPOCTpeMI/ITCJ'II)HOG YCKOpPCHUC. HaHpaBHeHI/IC HECHTPOCTPEMUTCIILHOI'O

1.6 yckopenus. @opMyna [uisi BBIYMCIEHUS YCKOPEHHUS:
2
a. — L
"R
dopmyna, CBA3BIBAIOIIAS IEPUOJ] M YACTOTY OOpaIleHHs:
V= 1
T
Macca. IInotHocTs BeniectBa. @opmyiia 1151 BBIYUCIECHUS ITIOTHOCTHU:
_m
1.7 vV
1.8 Cuna — BekTopHas (uznyeckas BenuuuHa. CloxKeHne Cuil
1.9 SIBnenune unepuuu. Ilepssiii 3akoH HproToHa
Bropoii 3akoH HeroTona:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUJIBL, IEHCTBYIOLIEH HA
TENo
Bzaumopeiicteue ten. Tperuil 3akon HproToHa:
1.11 F. 21 _P-l—h?
112 Tpenne nokos U TpeHue ckoJibxkeHusa. @opmya 151 BBIYUCICHUS MOAYJISL CHIIbI

TPCHHUA CKOJIb)KCHUA:




F_=u-N

Hedpopmarmust Tema. Ympyrue W Heynpyrue aedopmanui. 3aKOH YyIpyrou

nedopmaruu (3akoH ['yka):

1.13 F=Ik-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TATOTEHUS:
My -1,
F=G. 1 _2
R
1.14 Cuna TspKecTH. Y CKOpEeHHE CBOOOIHOTO TaICHUS.
dopmyna 17151 BEBIYUCIECHUS CUIIBI TSDKECTH BOJIHM3M OBEepXHOCTH 3emuu: F = mg.
JBmxenne mnaner Bokpyr Connua. I[lepBast kocMudeckast CKOpOCTb.
HeBecomocTs 1 neperpysku
Nmmynbc Tena — BekTopHas pu3nyuecKkas BeTuyrHa.
1.15 P=mi
Nmnynbsc cuctemsl Ten. M3menenne numnynbca. UMnynnbccumbl
3aKOH COXpaHEHUsI UMITYJIbCa JJIsl 3aMKHYTOH CHCTEMBI TE:
1.16 D=y +m, U =const
PeakTtuBHOECABHIKEHN E
Mexannueckast padora. @opmyiia st BEIYUCIEHUS paOOThI CHIIBIL:
A=Fsooso
MexaHnuecKkasiMOIIHOCTb:
1.17
vod
St
Kunernueckas u norenunanbHas sueprusi. @opmyna juist BBIYMCICHUS
KWHETHUYECKOIM SHEPTUMU:
1.18 2
i
Br= T

Teopema 0 KHHETUYECKOM 3Heprun. Popmyria A BBIYUCICHUS IOTCHIUAILHON




OHCPruu Tejia, IOAHATOrO

Haa3eMIISH:

E,=mgh

1.19

Mexannueckast SHEprus:

E=E,+E,

3aKOH COXpaHEHUs MeXaHUuecKoH sHeprun. dopmMyia 11 3aKOHa COXPAHEHMUSI

MEXaHWYECKOW SHEPruu B OTCYTCTBUE CHII TpeHus: E = const.

HpeBpameHHe MEXaHUYECKOU OHCPIruu Ipu HAJIMYHUH CUJIbI TPCHUA.

1.20

[TpocThie MeXaHU3MBIL. «30JI0TOE MPABUIIO» MEXaHHKH.
Poruar. Moment cumnsi; M - Fl.

VYcnoBue paBHOBeECHsI pblyara:
M +M, +..=0
[TonBwxHbBIN 1 HenoABWXKHBINA 0710ku. KIT/I mpocThiX MexaHU3MOB,

n= Anonesmas

AS&I‘I:E‘IEEE&H

1.21

JlaBnenue TBEpAOro Tena.

®dopmyna 17151 BBIUUCIEHUS JaBJIeHUsl TBEPAOro Tena:

_E
p_S'

JaBnenue raza. ATMocdepHoe JaBICHHE.

FI/II[pOCTaTI/I‘IeCKOC JaBJICHUEC BHYTPU KUAKOCTHU.

q)opMyna JJI1 BBIYHUCJIICHUS JAaBJICHUS BHYTPH KUIKOCTU:

p=pgh+p_,

1.22

3akonllackansa. ['mppaBnuueckuiinpecc

1.23

3akoHn Apxumena. Dopmyna U ONpeneseHUs BBITAJIKUBAOIICH

JIEUCTBYIOLIEN HA TEJIO, HOTPYKEHHOE B )KUJIKOCTh WJIU Ta3:
Fag =PEV

YcnoBue nnaBanus tena. [lmaBanue Cya0B U BO3AYXOILJIABAHUC

CHJIBI,




1.24

Mexanuueckne KoJyieOaHus. AMHJ'II/ITy,Z[a, nepuoaq M YacToTa KOJIeOaHHUH.

®dopmyJia, CBSI3bIBAIOIIAA YACTOTY U NIEPU O KOICOaHU:

1.25

MaremaTH4eCKMi W MNPYKUHHBIA MasTHUKU. [IpeBpallieHne »HEpruu Ipu

KOJIe0aTETEHOM JIBHYKEHUHN

1.26

3atyxatoiue Kosnebanus. BelHyx1eHHbIE KoneOaHus. Pesonanc

1.27

MexaHndyeckue BOJIHBL. HpO}IOJ’II)HI)Ie " TONCPCYHbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpPOCTb paclpoCTpaHEHHs BOJIHBI:

L=v-T

1.28

3Byk. ['poMKOoCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJHBI Ha TpaHUIIE

IByx cpen. UH(pa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomul

N3mepenue cpenHed IJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBI; KO3()UIIMEHTa TPEHUS CKOJBKEHHS; paOOThl CHJIBI TPEHUS, CHUJIBI
YOPYTOCTH;, CPEIHEH CKOPOCTH IBIXKCHHsI OpycKa IO HAaKJIOHHOM IJIOCKOCTH;
YCKOpeHHsI Opycka TpH JBWKCHUHM TO HAKJIOHHOW TIJIOCKOCTH; YacTOTHI M
nepuoja KoyueOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl W TEpHoja
KOJICOaHMI MPYKUHHOTO MasiTHHKA; MOMEHTA CHUIIBI, JCWCTBYIOLIErO HA phIyuar;
paboThl CUJIBI YNPYTOCTH MpPU MOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOIO
050Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMa MOrpyXEHHON
YacTU TeJa U OT IJIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHIIBI
OT MAcChl TEJA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O AaBJIECHUS U OT
poZla MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU
nedopManuu MpYKUHBL, YCKOPEHHUs OpycKa OT Yrjla HaKJIOHA HaIpaBIISIOLICH;
nepuosa (4acToThl) KOJIeOAHUI HUTSHOrO MasTHHKA OT IJIUHBI HUTH; TEPHUOAA
KoJICOaHUI TPYXHUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBL
WCCJIEIOBAHUE HE3aBHCHUMOCTH TEpHoJa KoJeOaHW HHUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepkaycnoBusipaBHOBeCHspbIUara

1.30

Qusuyeckue sA61eHUs 6 nNpupoode. TPUMEPHl JBHKEHUS C Pa3IMYHBIMHU
CKOPOCTSIMU B KUBOUW M HEKUBOUW NPUPOJIE, IEMUCTBUE CUJIIbI TPEHUS B IPUPOJIE U

TCXHHUKC, IIPUJIMBbBI KW OTIIMBBI, IABUXXCHUC IIJIAHCT CoiHeuHOH CHUCTECMBI,




PEaKTUBHOE JBH)KCHHUE KUBBIX OPraHU3MOB, PbIUYAard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(hEpHOTro [aBleHHS Ha JKMBOH OpraHu3M, IJIaBaHUE PbIO, BOCIpPUSITHE

3BYKOB JKHBOTHBIMH, 3EMJICTPACCHUC, celicMuYecKue BOJIHbI, YHAMH, 3XO

Texnuueckue ycmpoiicmea: CIIMAOMCETP, AATYHUKH II0JOXCHHA, PACCTOSAHHUA H
YCKOpPCHUA, AUHAMOMCTpP, MNOALNIMIIHWUKH, PAKCTBI, pbiyar, HO,Z[BH)KHBIﬁ n

HETOJABWKHBIN OJIOKM, HAKJIOHHASI TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,

L3l cooOIIaronMecss Cocybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJOT,
HCMOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUH  CTPOEHUs

2.1 BeniecTBa. Mozenu TBEPAOro, JKUJIKOI0 U Ira3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopgHbIe Tena

25 JBrxenue dactul BemiectBa. CBsA3b CKOPOCTU JIBMDKEHUS YacTULl C

' TemiepaTypoil. bpoyHoBckoeasmwkenue, 1ud Qy3us

2.3 CMaunBaHue U KalWJUIPHBIESBICHUS

24 TennoBoepacupeHue U CKaThue

25 TennoBoepaBHOBECHE

26 Buytpennsss sHeprusa. Pabora u Temonepenadya Kak CrocoObl W3MEHEHUs

' BHYTPEHHEH SHEpPrun

2.7 Bunel Tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3ITyYEHUE
HarpeBanue 5 OXJIKICHHUE TeJL KommmuectBo TETUIOTHI.
VY nenpHasATenaI0EMKOCTD:

2.8
O=cm(t,—1)
3aKkoH COXpaHEeHUs SHEpPruu B TEMJIOBBIX npoieccax.
VYpaBHeHueTennoBorodasaHca:

2.9 Ql +Q2 + -0
Ucnapenne u konaeHcauus. V3MeHeHHME BHYTPEHHEH DJHEPrUM B IIpOLiECCE

210 ucrapeHus u KOH/JIEHCaIUH. Kunenunexuakoctu.

. VY nenpHasTernoranapoodpasopanus: L = Q/m

211 BrnaxxnocthBO31YX2




[InaBnenne wu kpucramnuzauus. l3MeHeHHe BHYTpEHHEW SHEPruu Mpu

IUIaBJICHUHU U KPUCTAJIJIM3al[UH. Y,[[eﬂbHaHTeHHOTaHHaBHeHI/IHI

212 3 0]
_}'H
BHyTpeHHss sHEprusi cropaHus TOIUIMBA. Y IebHasl TEII0Ta CrTOpaHus TOILJIMBA:
2.13 q=Q/m
2.14 [Tpunnuns! padote! TennoBbix Asurareneit. KI1/1 terioBoro nsuratens
IIpakmuueckue pabomul
W3mepenne ynenbHOW TEMIOEMKOCTH METaJNIMYECKOr0 LMIMHJIPA; KOJMYECTBa
TENJIOTHI, TMOJYYEHHOIO0 BOJOH KOMHATHOW TeMIlepaTypbl (UKCHPOBAHHOU
Macchl, B KOTOpPYH ONYIIEH HarpeTblii LUIUHAP; KOJIUYECTBA TEIJIOTHI,
2.15 OTJAHHOIO HArpeThiM LWIMHAPOM, IOCJE OMYCKaHUs €ro B BOAY KOMHATHOM
TEMIEepaTypbl; OTHOCUTEIbHOM BIAXHOCTH BO3AyXa; YIEIbHOM TEMJIOTHI
IU1aBJieHUsT JpAa. VccnegoBaHue M3MEHEHUS TEMIEpaTypbl BOABI IpU
Pa3IUYHBIX YCJIOBHUSX; SBJIEHUS TEMJI000MEHA MPH CMEIIMBAHUM XOJOAHOU U
ropstueit BoJIbl; MpoIecca UCapeHus
Qusuueckue A61eHUss ¢ npupode: TIOBEPXHOCTHOE HATSKEHUE U KallWJUIIpPHbIE
2.16 SIBJICHUSI B TIPUPOJIC, KPUCTAIUIBI B Npupoze, uziaydenue CojHIa, 3aMep3aHue
BO/10EMOB, MOpCKHe Opu3bl; 00pa3oBaHUE POCHl, TyMaHa, HHesl, CHera
Texuuueckue ycmpoticmea: KaluJuIsipbl, IPUMEPHI UCIOIb30BaHUS KPHUCTAJUIOB,
917 KUIKOCTHBIH TEPMOMETp, JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILICHMS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, NapoBas TypOHWHA, ABUTaTelb BHYTPEHHErO
CrOpaHHs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onextpuzauus Teil. J[Ba BUJa 3NEKTPUUECKUX 3aPsJIOB
3.2 B3anmopneiicTBue 3apsokeHHBIX Ten. 3akoH KynoHa
3.3 3aKOHCOXPaHEHUAIEKTPUUECKoro3apsia
3.4 Onextpuueckoe mnosne. HanpskEHHOCTh 3iekTpuueckoro mnois. IlpuHnun
. CYINEpPIO3ULIUHU IJEKTPUUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn »snexktpuueckux 3apsinoB. JlelicTBUE 53JIEKTPUYECKOro TMOJS Ha
' aneKTpuueckue 3apsabl. [[pOBOTHUKY U TUATIEKTPUKH
3.6 [TocTosiHHbBIN 3neKTpUUEeCKU TOK. JlelcTBUA 3ieKkTpuueckoro Toka. Cumia Toka.




Hanpsixenue.
I=qg/t,U=A/

DIIEKTPUYECKOE COMPOTHBIICHNE. Y ACTbHOE JICKTPHUECKOE COMPOTHBIICHHUE:

3.7 R=pl/S

38 3akon Oma jiist yuactka snekrpudeckoit nernu: | = U/R
[TocnenoBarenbHOE COEAUHEHUE TPOBOIHUKOB:
I,=1,; U=U,+U,; R=R +R,

3.9 [TapannenbHOE cOEMHEHUE TPOBOJHUKOB PABHOI'O COIMPOTHUBIICHUS:
U=U;I=1+1; Rzﬁ.

2 2 2

CMeniaHHbIECOEANHEHUSITTPOBOTHUKOB
PaGoTa u MmomHOCTS 35ekTpuyeckoro Toka. A = Ult, P = Ul

3.10
3akon/l>xxoyins — Jlenna:

3.11 2

: O=I"-R-t

312 OmeiT  Dpcrena. MarHuTHoe 1OJ€ MPSMOTO MPOBOJAHMKA C  TOKOM.
JINHUUMAarHU THOMUHAYKIU U

313 MarautHoe 1I0JI€ IIOCTOSHHOrO Mar"HuTta. Bj3amMopelcTBHE NOCTOSHHBIX
MarduToB

3.14 JleficTBHEe MarHUTHOTO 110JI HA IPOBOJIHUK C TOKOM

3.15 OnbiTel apajnes. SIBaeHue 3neKTpoMaruiuTHOM nHAYKIUU. [IpaBunoJlenna
Ilpakmuueckue pabomol
N3mepenne  AIEKTPUUECKOTO  CONMPOTUBJICHUS  PE3UCTOpA;  MOIIHOCTH
AIIEKTPUYECKOT O TOKA; pabOThI JIEKTPUIECKOT O TOKA.

3.16 UccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJTHUKE

(pe3ucTopHl, TaMIOYKa), OT HAMPSDKEHHS Ha KOHIAX MPOBOAHUKA; 3aBUCHMOCTH
COMPOTUBJIEHUSI OT JAJIMHBI TPOBOJIHHMKA, IUIONIAAN €ro MOMEPEYHOr0 CEYEHUS U

YACJIBHOI'O COIMPOTHUBIICHUS.




HpOBepKa mpaBujia OJisA JJICKTPUYCCKOr0o HAIlPAKCHUA IIPpU IMOCIICJOBATCIIbHOM
COCIMHCHHNH IIPOBOAHUKOB; IIpaBuJia IJId CHJIbI 3JICKTPHUYCCKOI'O TOKa IIpU

napajieJIbHOM COE€AMHEHUN TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6leHUs 6 npupoode: ODICKTPUUYECKUE SBJICHUS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJH, apeid MOoIICcoB,
POJIb MATHUTHOT'O TIOJISL IJIS KU3HU Ha 3eMiie, TTOJSPHOE CHSHHE
Texnuueckue ycmpouicmea: 5SIEKTPOCKON, aMIIepMETp, BOJBTMETP, PEeocTart,
CUETYMK  DJIEKTPUYECKOM  SHEPruu, DJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTellbHbIe 3JEKTPONPUOOpPHI (mpumepsr), JJIEKTPUYECKHUE
MPEJOXPAHUTENH, JJIEKTPOMArHUT, JJEKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnexTpoMarHuTHbIE BOIHBL. [1Ikana 371eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonuHeliHOe pacnpocTpaHeHHE CBETa
3.21 3aKkoH oTpakeHus cBera. [lmockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH NMPETOMIICHUS CBETa
3.23 Hucnepcuscsera
3.24 Jlunza. Xon nydeit B nmuH3ze. POKyCHOE paccTossHUE JUH3bL. OnThueckas cuia
' munser: D = 1/F
3.25 I'ma3 xak onTudeckas cucrema. ONTHYECKUE TPHOOPHI
IIpakmuueckue pabomul
#H##Par##lI3mMepernrie  ONTHYECKOM CHIIBI COOMparomiel JMH3bI; (POKYCHOro
paccTosHUSI coOMparomIeii JIMH3HI (110 CBOMCTBY PaBEHCTBA Pa3MepoB IIpeIMeTa u
M300pakeHus, Korja MpeaMeT paclojioKeH B JABOWHOM (oKyce), MmokasaTess
3.26 MIPEJIOMJICHHS CTEKJIA.
###Par###lccnenoBanue CBOMCTBA W300paKCHHSI, MOJYYEHHOTO C ITOMOIIBIO
cobuparoleil JIMH3bI; U3MEHEHHUs] (POKYCHOIO pacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBHCHMOCTH YIJja MPEJIOMJIEHHsI CBETOBOIO Jyda OT yrijla HaJeHUs Ha
T'PAaHMIIE «BO3YX — CTEKIIO»
397 Qusuueckue senenuss 6 npupode: 3atmeHuss Comnua u JlyHbl, 1nBeta Teu,
' ONTUYECKUE SIBJICHUS B aTMOc(epe (BeT HeOa, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoticmeéa: OYKH, TIEpPUCKOM, (oToammapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, OeTa-, raMMa-u3nydeHus. Peaknuu anbda-u Oera-




paciiaga

4.2 OmnsiThl Pezepdopaa no paccesnuro anbga-yactull. [lnanerapuasmonenbaToma

4.3 CocraBaTomHuorosiapa. 3ortomsl

4.4 [TepuoanonypacnagaaTOMHBIXSIAED

4.5 SnepHble peakny. 3aKOHBI COXpaHEHUS 3apsIOBOTO U MacCOBOI'O YHCEl
Qusuueckue A6NeHUs 8 npupode: €CTECTBEHHBIH paJMOaKTUBHBIN  (OH,

4.6 KOCMHYECKHE JIy4d, paJHMOaKTHBHOE U3IydeHHEe TMPUPOIHBIX MHHEPasoB,
JefiCTBHE paliOaKTUBHBIX U3ITy4EHHUI Ha OpraHu3M YeioBeKa

47 Texnuueckue ycmpotvicmea: CIEKTPOCKOI, UHAWBUIYAIbHbIA O3UMETp, KaMepa

BI/IJ'II)COHa, SAACPHas SHEPIr€CTUKA




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






